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NEW EDU-KIT MAJOR

e,=

Total Building Costs

27.23 P P & Ins. dip.
(Overseas P &
£1-85P.)

- 10% VAT 72P)

ROAMER
TEN
with
VHF including air-
craft. 10 Transistors.

Tunable Wave-
bands. NW1. MW2.
LW, SW1. SW2.
3973, Trawler Band,
VHF and Local Stations also Aircraft Band. Built in
Ferrite Road Aerial for MW/LW. Retractable, chrome
Plated 7 section Telescopic Aerial, can be angled and
rotated for peak abort wave and VHF listening. Push
Pull output using 600 mw Transistors. Car Aerial and
Tape Recording Sockets. 10 Transistor. plus 3 Diodes.
Fine tone moving coil speaker. Ganged Tuning Con-
denser with VHF section. Separate coil for Aircraft
Band. Volume on/oil. Wave Change and tone Control.
Attractive Case In black with silver blocking. Size
9" x 7" x 4". Easy to follow instructions and diagrams.
Parte prim list and plans 30p (FREE with parte).
Total building costs £850 P. P. a
(Overseas P. & P. 21135) Ins. 529

(+ 10% VAT 85p)

COMPLETELY SOLDERLESS
ELECTRONIC CONSTRUCTION KIT.

BUILD THESE PROJECTS WITHOUT
SOLDERING IRON OR SOLDER.

* 4 Transistor
Earpiece Radio* Tracer.

* Signal Injector.
* Transistor Tester

NPN-PNP.
* 4 Transistor Push

Pull, Amplifier.
* 5 Transistor Push

Pull Amplifier.'
* 7 Transistor Loudspeaker Radio MW/LW.
* 5 Transistor Short Wave Radio.
* Electronic Metronome.
* Electronic Noise Generator.
* Batterylms Crystal Radio.
* One Transistor Radio.

POCKET
FIVE

Tvnable wavebands.
M.W./L.W. and Trawler
Band. 7 stages. 5 tran-
sistors and 2 diodes.
supersensitive ferrite rod
aerial, moving coil loud-
e peaker, attractive Block
and Gold Case. Size
50" x If" x 34" approx.
Plans and parts price list
15p. (Free with parts).
Total Building Costs

( Overseas P &P 1.25p) L2.28 ins. 141'
(÷ 1o% VAT 22p)

TRANSONA
FIVE

Wavebands, transistors
and speaker as Pocket
Five. Larger Case with
Red Speaker Grille and
Tuning DiaL
Plans and parts price
list 15p (Free with parts).

Total Building Costs £2.50
P P(Overseas P & P Van) Ins. 25P

1+ 10% VAT 25p)

NEW
EVERYDAY
SERIES
Build this
exciting New
series of designs
E.V. S 5 Transistors and 5 diodes. MW/LW.
Powered by 45 volt Battery. Ferrite rod aerial, tuning
condenser, volume control, and loudspeaker. Attractive
case with red speaker grille. Size x 55" x 21"
approx. .

Parte price list and Plans 15p. Free with
Total Building Costs £2.73

(Overseas P & P 5125p)
(÷ 10% VAT 27p)

E.V. 6 ease and looks as above. 6 Transistors and
3 Modes. Powered by 9 volt battery. Ferrite red aerial.
loudspeaker, etc., MW/LW coverage. Posh Poll output.
Parts price list and Plans 35p. Free with

Total Building Costs £3.60 P "
(Overseas P & P t1 -25r)

* '2 Translator
Regenerative
Radio.

* 2 Transistor
Regenerative
Radio.

* Audible Continuity
Tester.

* Sensitive
Pre -Amplifier.

Complete with parts
price list & plane.

1+ 10% 36D)
E.V. 7 Case and looks as above. 7 Transistors and
3 diodes. Six wavebands. 311V/LW, Trawler Band,
SW1, SW2, SM. powered by 9 volt battery. Pugh
Pull output. Telescopic aerial for short waves.
Parts price list and easy build plane 20p. Free with
parts.
Total Building Costs L4.08 "'

(Overseas P & F 31'35) IDs. 31P
÷ 10% VAT 40p)

ROAMER
EIGHT Mk 1
NOW WITH
VARIABLE
TONE CONTROL
7 Tunable Wavebands: MWL MW2, LW, SWI, SW2,
SW3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Waves. Fuels pull output using
600mW transistors. Car aerial and Tape record sockets.
Selectivity switch. 8 transistors plus S diodes. Fine tout
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/on/oil, tuning, wave change and tone
controls. Attractive case in rich chestnut shade with
gold blocking. Size 9 x 7 x 4in. approx. Easy to
follow instructions and diagrams. Parts price list
and plans 25p (FREE with parts).
Total Budding Costs £6-98
(Overseas P. & P. ELM)

TRANS EIGHT
8 TRANSISTORS and 3 DIODES

Tunable Wavebands; MW, LW,
SW1, SW2. SW2 and Trawler
Band. Sensitive ferrite rod aerial
for M.W. and L.W. Telescopic
aerial for Short Waves. Sin.
Speaker. 8 improved type trans-
Istore plus 3 diodes. Attractive case in black with red grille, dial and black
knobs with polished metal inserts. Size 9 x 55 x 24in. approx. Push pull
output. Battery economiser switch for extended battery life. Ample power to
drive a larger speaker. Parts price list and plans 26p (FREE with parts).

Total Building Costs 2448
P(Overseas P & P nes) Ins. 33P

( I- 10 V.A.T . 44p)

Please add 107Jor VAT INC. P&P

I
I
I

I enclose £

I

1+ 10% VAT 69p)

NEW
ROAMER
NINE
WITH
V.H.F.
INCLUD-
ING
AIRCRAFT
Nine Transistors,
9 Tunable wave-
bands as Roamer
Ten, built in
ferrite rod aerial for MWILW. Retractable chrome
Plated telescopic aerial for VHF and SW. Push Pull
output using 800 mw transistors. 9 Transistors and
8 diodes, tuning condenser with V.R.F. seetitn,
separate coil for aircraft, moving coil loudspeaker,
volume ON/OFF and wavechange. Attractive all white
case with red grille and carrying strap. Size 95" x
7" x 25" approx. Parts Price list and Plans 30p
(FREE with parte)
Total Building Costs t6.0£ P

(Overseers P & P £1.85p)441:'
( 10% VAT 69p)

Build Radios.
Amplifiers, sta

from tan stage
diagrams. Five

Components include:
Toning Condenser: 2 Volume Controls: 2 Slider
Switches: Fine Tone Moving Coil Speaker: Terrains
Strip: Ferrite Rod Aerial: 2 Plugs and Sockets:
Battery Clips: 4 Tag Boards: 10 Transistors: 4 Diodes:
Resistors: Capacitors: Three r Knobs. Units once cons-
tructed are detachable from Master Unit, enabling
them to be stored for future use. Ideal for Schools,
Educational Authorities and all those interested in
radio construction.
Parte price list and plans 25p (FREE with parte).

Total Building Costs £550
(Overseen P & P 51.85)

(÷ 10% VAT 55p)

ROAMER SIX
Case and looks
as Trans -Eight

6 Tunable Wavebands: MW. LW, SW1, SW2. SW3.
Trawler band plus an Extra Medium waveband for
easier tuning of Luxembourg etc. Sensitive ferrite rod
aerial and telescopic aerial for Short Waves. 31n.
Speaker. 8 stages -6 transistors and 2 diodes. Attrac-
tive black ease with red grille, dial and black knobs
with polished metal inserts. Size 9 x 55 x Of in.
&pyrex. Plans and parts price list 25p (FREE with
parts).

Total Building Costs
(Overseas P. & P. 61.86) i3-98 Ins. Sip

(, 10% VAT 39p)

RADIO EXCHANGE CO
61a HIGH STREET, BEDFORD, MK
Reg. no. 788372

for

1SA Tel. 0234 52367

ame

IAddress

I
 Callers aide entrance "Lavells" Shop

* Open 10-I, 2.30-4.30 Mon. Fri. 9.12 Sat. (Dept. E.E,24)



HOME RADIO (Components) LTD Dept EE, 234-240 London Road, Macham,CR4 3HD. Phone 01-648 8422

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

Here is a page

showing 2 of
our unique

money saving

RESISTOR

PACKS

*The Famous Home
Radio Components
Catalogue lists
6,800 items -
1,770 of them
illustrated

* Send

now for

catalogue

011111* 1,11b,S

S9,
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142

The Catalogue costs 55p plus 22p post
and packing. Every copy contains ten
vouchers each worth 5 pence when used
as directed. Regularly up -dated price lists
are supplied to you free

POST THIS COUPON
with chequeorPO.for77p.

The price of 77p applies only to CataloKues purchased by
customers in the U.K. and to BFPO addresses

r
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8042
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a
Please write your Name and Address in block capitals

NAME

ADDRESS

HOME RADIO (Components) LTD. Regd. No.'
Dept 912966EE 234-240 London Road, Mitcham CR4 3HD

London jumm mmm OMB MMM ME ME NM ME
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CRESCENT RADIO LTD

11 & 40 MAYES ROAD,
10% VAT TO BE ADDED TO

7' X 4' LOUDSPEAKERA top quality
speaker Ideal where
small aim is import-
ant. Manufactured
by E.M.I. for a well-
known hi --ft set
maker. Size: Tin. X

4in. ImpMance; 8 ohms. Flux:
38.000. Max. Free range: 9010u to
12kEts. Power handling: 5W.
Unbeatable. Price: £1.60. Free
postage on this item.

ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVES
CAR AERIAL
6 Section
Extended Length 100c11,
Length under Fender 40ein
Cable Length 120cm
complete with Fixing
Bracket and 1A.7C plus 21p
Control Switch "'''  - P. & P.

LONDON N22 On 888 3206
ALL GOODS & CIUTRIAGE'PRICES

'CRESCENT"
DIGITAL

- CLOCK KIT
24 Hour Nixie Digital Clock
Kit We Supply:
* A complete set of components
* A complete net of easy to

follow instiUctions
* Printed circuits made to

make construction se simple
as possible

* A cabinet and front panel to
give a professional finish.

All for the prim of the com-
ponents. 22850.i -50p. P. & P.
Please mod S.A.E. for more
Information.
MINIATURE RELAY
6 volt 70 Ohr,
Single Pole Changtoer.
Approx. sire

40p plus Op P. P.
STEREO I MONO HEADPHONE
VOLUME CONTROL BOX
Plug Stereo phones into this control box
and you then incorporate a right and
left hand volume control and a stereo/
mono switch. Complete with stereo Jae':
plug and 2 ni cable.
A Bargain at £1. Elm 10p & P.

TWO WAY STEREO
ADAPTOR
Stereo jack plug to two
stereo line rockets com-
plete wwith 110 nun of
cable. For Plugging two
stereo inputs into one. A
Bargain at 65P Plus 5P P&P.

LOW VOLTAGE AMPLIFIER Fewoffism Li
5 transistor amplifier complete plus 13p P. & P.
with volume control. is suitable
for 9V d.c. and a.c. supplies.
Will give about 1W at S ohm
output.
With high IMP input this am-
plifier will work as a record
player, baby alarm, vie., sulph-
ite,

LOUDSPEAKER BARGAINS
13.11.1. 450 set 3. S. 15 oh:::
£8.75 plus 38p. P. & P.
E.M.I. 350 get 6 ohm.
27.00 phi.: lop. P. &

MINI LOUDSPEAKERS
2}- (57min) 40ohm -- 60p each
2}' (57mm) 80ohn: - - SOp each
Please include bp. P. ,t P. up to 3
Mini -Loudspeakers.

MAIL ORDER
DEPT.
No. II

MAYES RD.
LONDON

N22
6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)
13 SOUTH MALL, EDMONTON, N.9 803 1685

TRI-VOLT BATTERY ELIMINATOR
Enables you to work your transistor
radio, amplifier. or cassette, etc. from
A.C. mains through this compact
eliminator. Just by moving a plug

you can select the voltage you require- 6v, 75v
or 9 volts. This means all your translator power
pack applications can he handled by this one unit.
Approx. etre: et' x x 35'. OUR PRICE -
£2.75D f top. P. & P. Same model suitably wired
for the Philips Cassette - 13.00 T 10p. P. & P.

"CRESCENT" 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER

U. BUILD . IT
We supply the three modules
for you to build this Disco-
Group-P.A. amplifier into the
cabinet of your choice.

* THE POWER AMP MODULE
PP 100W
170W. rms. sq. wave 500W
instantaneous peak into ft ohm
igOW into 10 ohm>. 81428,
earn 41p.

* THE PRE -AMP MODULE
Four control pre -amp. Vol.
Bass. Treble. Middle controls.
Designed to drive most ampli-
fiers using F.E.T. first stage.
£8.96 carr. 20P.

* THE POWER
MODULE PS100

SUPPLY

Is supplied complete with the
mains transformer. 29-66, care.
50p. Complete fixing Instruc-
tions are supplied and no
technical knowledge is required
to conomt the three ready wired
modules. A fantastic bargain.
If you purchase all three
modules. £25. care. 75p. Send
S.A.E. for further details on
this or our ready bran amplifiers

200;260V
MAINS
RELAY

TEl CAR
CONVERTER
Enables you tv orb
your Transistor Radio.
Amplifier or Cassette etc.
from the 12 volt car
supply positive or neg.
earth.
This moverter supplies
6, 7} or 9 volts and is
transistor regulated. Ap-
prox. size 2r x 35' x
Very easy to ft and a
real money saving device
for 62.50 -i- Hip. P. & P.

WAFER SWITCHES
1 pole 12 way

pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 was
3 pole 4 way
4 pole sway
18p each. Please due.
5p P. & P. Up to 3
awltehe

Heavy duty contacts. 2.50012
mil. All new and unused D.P.D.T.
mains marl 000 V.A.T. Carr.
Free. Special quantity price: £40
per 100 relays.

"CRESCENT

Wr
BEATL BRITEE"

airsSUCGCHANNEL
SOUND TO
LIGHT UNIT

This fantastic little box
approx. 4" x 3" x 2r when
connected to the output of a
sound source from It0 100 watt
produces a psychedelic light
display- of up to 1000 watts.
Complete with a sensitive level
control the unit is fused and can
not harm yOur amplifier.
A Bargain at £7-50 plus 10p
P. P.

MAINS TRANSFORMER
Fused Primary 240V. Secondary
220V ® tiOrnA. 6.3V 1A.
This transformer is
made to a very high
standard and is
small sue: tin X
21in X 2din. 63p
plus 15p P. & P.

POTENTIOMETERS
All types 1' and less dialocicr.
SINGLES DUAL

00K Lin Less 10K
-51' Switch 25K Less

12

5K Log or 5K

pea, loos
250K Double 150K
loos switch

40p.

PI Switch
5010.K each500K Pole

2m 24P ea, CI
1:1 to 3 Pots. Please and
Op. P-.0 1'

MINIATURE
RELAYS
Brand new
range of

British made ReLays.
Size --15' X X 5"
All two changeovers with

1-"A. contacts and
suitable for fitting on  Im
Teroboard.
Type Volts Current Ohms.
27/A 12v 17M/A 70012
21/A lfiv 28MIA 430
12/A 6v 335.11A 185n

80p each.
Please include bp P & P up to
3 Relays.

A DEXTER

OIMMASWIiCN

ALLOWS COMPLETE

LIGHTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete "ready
to install" unit or "simple to assemble" kit. Two
models are available controlling up to 300W or
600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 watt £3.52 Kit form £2.97

300 watt £2.97 Kit form £2.42
All plus 12p post and packing

Prices include VAT. Please send c.w.o. to

DEXTER & COMPANY
5 ULVER HOUSE

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

OS WPM
TO 6.6.60I0451 IEM7

OVAIDIENTs. NOSPI1SIS,

1.140.5AUTFIORMEs,

ET:

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR 6. AMPLIFIER. OPER-
ATES FROM Etv BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: 62-86 post paid.

CREATE "PHASE" EFFECT ON YOUR

RECORDS, TAPES ETC-, UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE

EFFECT Al THE TURN OF A KNOB. OPER-
ATES FROM its BATTERY (not supplIed)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: E2.8,6 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

na. LICHFIELD STREET,
WALSALL, STAFFS. WSI OUZ

VEROSTRIP

Available from your Local Retailer

0.1 and 0.15 pitch Vero Strip is
suitable for all applications where
Tag Boards can be u ed.

VERO ELECTRONICS LTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS.
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now...

Project 80
...exciting new thinking
in modular hifi design

Project 80 tuner Stereo decoder

Stereo 80 pre-amplifier/control unit

Project 80 Active Filter Unit (AFU)

the slimmest,most elegant hi-fi modules ever made

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 install 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 -modern styling, ease of fixing and operation, new control methods, and aboveall 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.

INTFRNIQT1M141 Al inn PAIR cTANn



Project 80 new modules

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
plastic on which modules are to be mounted.

- Al! the electronics are contained within the r
deep front panel! Connecting leads are taken
away similarly out of sight. Each channel in the
Stereo 80 has its own irldependent tone and
volume controls operated by sliders. This en-
ables exceptionally good environmental
matching to be obtained. Provision is made for
magnetic and ceramic pick-ups, radio and tape
in and out. A virtual earth input stage forms
part of the up -dated circuitry of the Stereo 80
to ensure the finest possible quality from all
signal sources. Generous overload margins are
allowed on all inputs. Clear instructions with
template are supplied.

TECHNICAL SPECIFICATIONS
Size- 260x 50x 20mm (101 x 2 x Gins)
Finish - Black, with white markings
Inputs- Mag. P.U. 3mV R IAA corrected: Ceramic P.U. 300 mV
Radio 300 mV; Tape 30 mV
S/N ratio - 60db
Frequency range -20Hz to 15KHz-I-1 dB. 10Hz to 25KHz± 3dB
Power requirements -20 to 35 volts
Outputs -100mV-I- AB monitoring for tape
Controls- Press button for tape, radio and P.U. selection Volume.
Bass-I-12dB to-14dB at 100Hz: Treble_ 11dB to-12dB at 10KHz

Project 80 FM tuner
smaller, more efficient
A truly remarkable tuner in every way - its unbelievably compact size -
its original circuitry - its dependable performance - all this in a boldly
designed modern case measuring 85 x 50 x 20mm (3iX 2X lins).
Greater adaptability (and possibly financial convenience) results from
the tuner and stereo decoder section being made available separately.

TECHNICAL SPECIFICATIONS
Size - 85 x 50x 20mm (approx. 31- x 2x fins)
Tuning range -87 to 108 MHz
Detector- I.C. balanced coincidence, for good A.M. rejection
AFC - Switchable, with thermistor control to prevent from drift
One 26 transistor I.C.
Twin dual varicap tuning
Distortion- 0-3% at 1 KHz for 75KHz deviation
Ceramic filter in I.F. section
Aerial impedance- 75 S2 or 240-300 f2
Sensitivity -4 microvolts for 30dB quieting
Power requirements- 12 to 45 volts

Project 80 stereo decoder
Making the Project 80 decoder separate from the F.M. tuner gives the
constructor a 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 pet channel. The gallium
arsenide light emitting beacon automatically lights up to show when a
stereo transmission is tuned in. Designed essentially as an integral part of
Project 80 systems, this multiplex stereo demodulator may be used in
many cases with existing single channel frequency modulated tuners to
provide stereo reception.
Size - 47 x 50x 20mm (1 x 2x air's)
One 19 transistor I.C.

20

15

10

5

dB 0

5

10

15

20

N EW

 For P.U., radio and tape
 Tape monitoring switch
eTwo-holefixing

R." £11.95 -E1-19
V.A.T.

FREQUENCY

N EW
 AFC switch
 Twin dual varicap tuning
 4 -hole ceramic filter
 Slider tuning

£11.95-E1
19

V A T

N EW
Solid-state stereo

indicating beacon

 Readily adaptable
for use with other
tuners

R.R.P £7.45 -074p
VAT
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1964
1965
1966
1967
1968

new constructional techniques

...and again Sinclair leads the world
1962 Micro -miniature power amp small enough to stand on a

10p. piece. Slimlirie pocket receiver smaller than a 20
cigarette pack
Micro -6 receiver. smaller than a matchbox
Pocket F.M. receiver: PWM amp.

Z.12 power amplifier module: PZ.3 power supply
Stereo 25 pre-amp/control unit
Micromatic. 0.14 loudspeaker; the first Neotenc
IC.10, the first ever integrated circuit for constructors use

Project 80 active filter unit
This efficiently designed unit makes a highly desirable part of any
worthwhile system where inputs may be from record. radio or tape. As
with Stereo 80. separate controls are applied to each channel thereby
making it easier to obtain ideal stereo balance in any kind of indoor
environment.

TECHNICAL SPECIFICATIONS
Size -108 x 50x 20rnm (4.4, 2 x tins)
Voltage gain- minus 0.2dB
Frequency response- 36Hz to 22KHz, controls minimum
Distortion - at 1 KHz -0-03% using 30V supply
HF cut off (scratch) - 22KHz to 5.5KHz,12dB/oct. slope
L.F. cut off (rumble) -28dB at 20Hz, 9dB/oct. slope

Z.40 & Z.60 power amplifiers
totally short-circuit proof
Either of these entirely new poweramplifiers is intended for use in Project
80 installations although, of course, they are readily adaptable to an
even wider range of applications. Both Z.40 and Z.60 incorporate built-
in protection against shortcircuiting and risk of damage arising from
mis-use is greatly reduced. Comprehensive instructions are supplied
with each of the modules.

Z.40 Technical Specifications
Size- 55x 80/ 20mm
(2ig  31 lins) 9 transistors
Input sensitivity -100 mV
Output -15 watts RMS continuous
into 8 f2 (35V). 30 watts music
power into 4 0 (30V)
Frequency response - 1 0Hz-
1 00K1-174- 1 dB
Signal to noise ratio - 64dB
Distortion - at 10 watts into 8 0
less than 0 1%
Power requirements -12-35 volts

Z 60 Technical Specifications
Size -55 k 98x 20mm

3 tins) 12 transistors
Input sensitivity -100-250mV
Output -25 watts RMS into
8 0 (45V). 50 watts music power
into 4 0 (50V)
Distortion - typically 0-03%
Frequency response-10Hz to
more than 200KFi-,:1 dB
Signal to noise ratio - better
than 70dB
Built-in protection against
transient overload and short
circuit
Load impedance-40min; max.
safe on open circuit

Sinclair power supply units PZ.8
the worlds most
advanced unit in its class

Stabilised power supply unit. Re-
entrant current limiting makes dam-
age from overload or even direct
shorting impossible. a principle
never before inorporated in a com-
mercially available constructor mod-
ule. Normal working voltage (adjus-
table) 45V.
R R.P £7.98+0.79p V.A.T.
Without mains transformer
PZ.5 30V unstabilised
R.R.P. E4.98+ 0.49p V.A.T.
PZ.6 35V. stabilised
R.R.P. £7.98+0.79p V.A.T.

1969 0.16 - improved version of 0.14 Systems 2000 and 3000:
Project 60 launched

1970 IC.12 Project 605
1971 Project 60 stereo FM tuner. Z.50 PZ 8
1972 Improvements to Project 60 with Z.50 M K.2 and PZ.8 Mk.3

The Executive Calculator: Digital multi -meter
Q.30 speaker

1973 Cambridge Calculator
PROJECT 80 LAUNCHED

...and next?

NEW
For scratch and
rumble control

 Transistorised
active circuitry

R.R.P. £6.95

Recommended Project 80 applications
System The Units to use Units cost

Simple battery record player 7.40 £5.45
-54cV AT

Mains powered record
player

Z.40, PZ.S £10.43
+C1.04 V.A.T.

30W. RMS continuous
sine wave stereo amp.

2 Z.40s, Stereo
80; PZ.6

£30.83
+03.08 V.A.T.

50W (8 e2) RMS continuous 2 2.60s, Stereo
sine wave de luxe stereo 80; PZ.8

£33.83
-,1:3 38 V.A.T.

amplifier
Indoor P.A.

Z.60, PZ.8 £14.93
+=1.49 V.A.T.

Car Radio F.M. tuner,
Z.40

£1 6.40
+El .54 V.A.i.

R.O. tnnenn RtnArl St kae 1-firntnroinn PF,7 LFl.i Ron Pin 1100.1.R.1 Pnnlarnei



From Sinclair
the worlds most advanced hi-fi modules

Sinclair Project 80

$

the ultra -modern non -obtrusive hi-fi

A P oject 80 system could
be built into a book -shelf
end

The modules mount very easily
onto a playing plinth

A novel application
would he to build
around the base of a
lampshade

Project 80 could
be easily
mounted onto a
loudspeaker
cabinet

A 21" strip along the edge
a shelf could be sufficient
to contain a complete
system

Two Sinclair 0.16 loudspeakers
suitably positioned together
with Protect 80 could be
mounted on to a false wall.

When you have seen for yourself how
fantastically slim and cleverly designed these
modules are. further ways will suggest
themselves in which they can become a
pleasing part of your particular domestic

, environment.
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ITo SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ I

I Please send post paid I
I I
I I
1

for which I enclose Cash/Cheque for £ including V.A.T.

Name I
I Address I
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Guarantee
If, within 3 months of purchasing any
product direct from us. you are dissatis-
fied with it. your money will be refunded
,vri production of receipt of payment.
Many Sinclair appointed Stockists also
offer this guarantee. -

Should any defect arise in normal use.
we will service it without charge. For
damage arising from minis -use a small
charge (typically fi 00) will be made.

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



YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS"! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then-now get the
fantastic ASTRAD 17 and SEE for yourself that the incredible
Russians have done it all NOW! It's the radio perfectionist's
dream come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem like
a "crystal set"! Complete with optional battery eliminator 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
price! We challenge you to compare performance and value with
£80 radios! *Send quickly, from receipt of goods test on mail
order 7 days approval, refund if not delighted. Or call. Volume
controlled from a whisper to a roar that would fill a hall! Much
wider band spread, for absolute "pin -point" station selec-
tion! Plus "MAGIC EYE" tuning level indicator for ultra
perfect tuning sensitivity! Yes, the Russians have surpassed them
selves, proving again their fantastic ability in the field of electronics
and brilliantly reflecting their advanced micro -circuitry techniques
in she 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 all
normal transmissions, VHF, FM/USW, AM:LW, MW, SW.
gets, locally, local & new stations, not yet operational, and
messages from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as used on expensive
T.V.s!). Every waveband clicks into position giving incredible case
of station tuning! Genuine push-pull output! ON!OFF volume and
separate Treble and Bass tone controls for utter perfection of
reproduction and tone! Press -button dial illumination! Take it
anywhere-runs economically on standard batteries (obtainable
everywhere) or direct through battery eliminator from 220/240V
AC mains supply. Internal ferrite rod aerial plus built-in "rotatable"
telescopic aerial extending to 39 in approx. It's also a fabulous
CAR RADIO. Can also be used through extension amplifier,
tape recorder or public address system. SIZE I3in x lOin x
4;in overall approx. Magnificently designed, in highly polished cases
Made to give years of perfect service. Purer & sweeter tone than
ever. (U.K. service facilities & spares available for years & years to
come, if ever necessary!). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit diagram. PLUS
ultra sensitive earphone for personal listening. ONLY iI8.50
(with mains:battery eliminator £2-25 extra).)80 X, POST. ETC.
45p. NO MORE TO PAY! *BUT WAIT, for only 75p
extra you get the sensational "COMPUTERISED" WORLD
TUNING GUIDE (it enables you to zone & time in a flash for
transmissions the whole world over-even a child can do it in a
flash-it even lets you know when to tune into the U.K.
when abroad. NO GUESSING! NO MESSING!) PLUS Standard
'longlife' batteries and Converter Plug. (Sorry-We cannot
change these new radios for any earlier model purchased.) Send
quickly to Uxbridge Road address, or call at either Store. But
HURRY! SHOPERTUNITIES SAVE YOU EEE's.

Combined

V.11.1AMIEM)
RADIO mil\
CASSETTE N,

TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

iES,2491ffilies,

SHRUNK TO ONLikirx10-x4h
inches approx?

28 AND DIODES!

WAVEBANDS:
STANDARD LONG and MEDIUM

ete 5SHORT WAVEBANDS
eq_.5. ULTRA SHORT WAVES

(V.H.E A "La rt1/ )
BOX

0E18'50 45

POST
ETC.

MAINS/BATTERY
EUM NATOR £215 extra

Shopertunities "thunder" ahead with en offer that's FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Latest sen-
sation in the world of sound! First-class makers! Fabulous VHF, AM/FM
Radio AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries or mains. (Simply plug in the 2201240V AC line cord.)
Record and play back anything, anywhere! IMPORTERS RECOMMENDED
RETAIL! PRICE £44! WE OFFER AT UNDER HALF PRICEWonderful features : * Press -button Keyboard Control Panel or latest
MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery
check/recording level indicator or built-in automatic Leveller! * Separ-
ate ON/OFF and HI -LO volume controls! * Heavy duty built-in
speaker! * Earphone (for personal listening or "monitoring") and extension
speaker sockets! * Remote control microphone! * Built-in swivel
telescopic extension aerial (24in. approx.)! Magnificently made case
with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60,
90 or I20 -minute Cassette Tapes, obtainable everywhere. AND the amazing
built-in full circuit VHF, AM/FM Radio gives you superb clarity of tone.
incredible station selection. Unique rotating Station Selector Dial-gets locally,
local city and regional stations in every part of the country, plus B.B.C. National.
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could
pay Ea's more for a Car Radio or Car Cassette player ALONE! £20.97, car,
etc., 50p-NO MORE TO PAY! Complete with simple instructions,
remote control microphone with on/off switch and microphone stand.
WITH WRITTEN GUARANTEE. Send quickly, test on mail order 7 day
approval from receipt of goods, refund if not delighted. Or call.
BONUS OFFER: Batteries and Cassette Tape 28p extra if required.
Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES.

THOUSANDSoffillESIMICHItoRICHES?
1973 RUSSIAN RADIO TECHNOLOGY

SHRINKS THE WORLD! COMPUTERISED')
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FIRST TIME EVE .

*NOW AVAILABLE WITH

fabulogGOMPUTER [SEW
WORLD TUNING GUIDE!

NO MORE G.UESSwORK-

INSTAV DATA at your fingertips -

enables vou to ZINE &TIME N A FLASH

for transmissions the world over!

efilliffia I
go4/10Ail-w Ac/Dc BATTERY/MAINS

&Odle
TAPE

RECORDER
&PLAYER
With remote

control

microphone.

FIRST

CLASS

MAKERS

WE COULD
CHARGE UPTO

£26'97!
ORICEUR

tPlnPni95
POST ETC.

50p

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb '
de luxe portable BATTERY/MAINS tape recorder and player-and incredible
Shopertunities bring it to you for ONLY £10.95. Due to our tut price we
cannot name first-class makers-but rest assured you're getting one of the
BEST! Expensive "PIANO KEYBOARD" CONTROL PAN EL (or latest
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL.
No fiddling with awkward tape and reels, just "slap -in" a cassette and off
you go! (Takes 30. 60 or 90 minute standard cassette tapes obtainable every-
where.) Amazing performance ensures perfect taping, and superb repro-
duction/ Remote control microphone. Rapid Rewind! Fast forward! Beautiful
cone from a whisper to a roar! Complete-record anywhere, indoors or
out! Runs on standard batteries AND 2201240V AC mains. Separate
jacks for remote control microphone, etc. Size nin x Sin x 2fin approx.
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and full
instructions. (Importers recommended selling price £2697!) OUR PRICE
ONLY £1095, post, etc. 50p. NO MORE TO PAY! *Send quickly,
test on mail order 7 days approval from receipt of goods-refund if not
delighted. BONUS OFFER-Cassette tape, Standard batteries AND
microphone stand 55p extra, if required.

r Order by post to Uxbridge Road address or call at either store. Bargains
I galore at both stores. (COMMERCIAL TRAVELLERS PLEASE I

NOTE : Merchandising office at Holborn Store.)

Dept. EE/N C/23. 164 UXBRIDGE RD. (facing Shepherds Bush Green).
LONDON WI2 8AQ. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.1. (Thurs.
7 p.m.). BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M.SHOPERTUNITIES LTD.
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enrws
FREE BOOKLET
AM types of
TRANSISTORS - RECTIFIERS
BRIDGES-SCR's-TRIACS
INTEGRATED CIRCUITS
F.F.T.-LIGHT DEVICES
OVER 1500 DIFFERENT DEVICES
ENTIRELY NEW 1973 EDITION
SEND FOR YOUR FREE

UK'S LARGEST RANGE OF TRANSISTORS, IC'S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES
BEST PRICES RETAIL TRADE EXPORT & INDUSTRIAL

More Devices
New Prices
New Ranges

This is a must
for all

Semi -conductor Users
(ask for booklet No. 36)

COPY TODAY
INTEGRATED CIRCUITS VERY IMPORTANT. ONLY branded I.C's

are to theFULLLL manufacturers specficationi:ALL others are not. Henry's sell only branded Integrated Circuits ... From TEXASI.T.T.... FAIRCHILD ... SIGNETICS. So why buy alternatives or under
spec. devices when you can purchase the genuine article from us -ex stock ...need we say more'

Typ. WI 12/29 30190pip ip
5147400N0.20 0-18 0.16
89774017 020 0.18 0.18
8707401AN 0.38 0.38 0-33
521740370 0.20 0-18 0.16
8N7403N 0.20 0-18 0.16
8217403.4N 0-38 0-38 0.33
870740411 0-24 0-21 0.18
814740570 0.20 0-18 0-16
5/47405470 0.44 0-44 0-38
967740670 0.40 0-38 0.35
527740770 0 40 0-38 0.15
567740870 0-25 0-22 0-19
8N7409N 0.33 0.33 0.28
857409AN 0.44 0.44 0.38
827741070 0.20 0.18 0.16
514741170 0.26 0.23 0-21
8107412.8 0-28 0.28 0-25
8117412A70 0.38 0.38 0-33
615741324 0.30 0-27 0.25
810741461 0.72 0.72 0.63
5217416N 0.30 0-27 0-25
8N7417N 0.30 0.27 0-25
867742010 0.20 0 18 0.16
870742217 0.28 0.28 0-25
8707422597 0-38 0-38 0.33
8N7423N 0.37 0-34 0-32
867742570 0.37 0.37 0-82
897742710 0.37 0.37 0.32
870742870 0.43 0.43 0.37
8N7430N 020 0.18 0-16
8N7432N 0-37 0.37 0-32
870743315 0.43 0 43 0 88
81074335970.57 0.57 0-50
861743710 0.43 0.43 0.37
5/47438N 0 43 0 43 0-37
5617438AN 0-57 0-57 0-50
870744015 0.20 0-18 0-16
13247441AN 0.85 0.79 0-78
511744211 0-85 0.79 0-73
815744370 1.50 1-27 1.13
815744470 1-50 1.27 118
8N7440N 216 2-16 1-89

........
i IjI I 12/.29 :31../t6,Itittitp

810744870 150 1'-27 1.13 0717414270 2.88 2.88 2.52
82174.5024 0.20 0.18 0-16 515741455 1-44 1.44 1.28
814745115 0.20 0-18 016 0117414770 230 2.30 1.83
527745310 0.20 0.18 0-16 8147414870 2.01 2-01 1.83
897745410 0.20 0.18 0.18 8117415070 2.30 2.30 2.01
814746010 0-20 0.18 0.18 8107415170 1.15 1-15 1.00
870747070 0.22 0.30 0.27 E1707415310 1-09 1.09 0.95
85747210 0.38 0.38 0.34 9747415470 2.30 2.30 2.01
097747311 0.44 0.41 0.37 897741.5570 1-15 1-15 1.00
1191747470 0.48 0.48 0.42 8107415697 1.09 1.09 1.00
815747570 0.59 0.55 0.61 810741575 109 1.39 0.95
015747697 0.45 0.36 0.32 51174159N 2.44 2.44 2.14
570748070 0.80 0-70 0.50 8617416097 1-58 1.58 1.38
815748115 1.25 110 0 95 8677416170 1.58 1-58 1.38
815748217 0.87 0.80 0.72 8107416270 1.58 1.58 138
097748376 1.20 1.10 1-00 8977416361 1-58 1.58 1.38
557748515 1.87 1 87 183 5157410476 2-01 2.01 1.78
870748621 0.50 0.50 0.44 8707416515 2.01 2.01 1.78
815748970 4-32 4.32 3.78 8707416667 2.16 2-16 1.89
815745014 0.75 0.70 0.63 8147416714 4.10 4-10 3.59
51/47491414 1 10 1.00 0.90 815741705 2.88 2.88 2-52
994749276 075 0.70 0.83 9217417210 5.76 5.78 5.048N7493N 0.75 0.70 0.63 8157417376 1.66 1.86 1-45
861749476 0.85 0 80 0.75 8/77417476 1.80 1.80 1.57
810740570 0.85 0.80 0.75 8647417576 1.29 1.29 1-13
0147496N 1.00 0.90 0.88 5177417676 1-44 1.44 1.28
8707410010 2.16 1.89 1.89 810741775 1 44 1-44 1 26
8147410470 0.80 0.53 0.45 13617419070 1.44 1-44 1.28
8277410570 0.80 0.53 0.45 8.477419114 5.18 5-18 4.538747410770 051 0 51 0.45 514741825 1-44 1.44 1.26
8147411071 0-57 0.57 0.50 1357413424 2-16 2.16 1.89
8157411110 0.86 0.86 0.75 8147416555
5.64741165 216 2.18 189 2.16 2-16 1.89
9147411870 1.00 0-90 0.83 85741085 8.48 8.48 5.67
8767411970 1.92 1.92 1.68 5707419015 2.30 2.30 2.01
8157413070 1.05 1.05 0 92 8307419130 2.30 2.30 2.018917412130 0 57 0.57 0.50 8107419210 2.30 2.30 2.01
514741235 0.80 0.80 0.70 857419376 2.80 2.30 2.01
8157412310 1 44 1.44 1.26 5617419470 1-72 172 151
5247412517 0.89 0.69 0.60 87(7410530 1.44 1.44 1.26
057412615 0.69 069 0.80 5117418670 1-58 1.58 1.38
0977413270 0.72 0.72 0.83 514741975 158 1.68 1.38867446N 2-18 2.18 1-89 857413697 0.63 0.68 0.55 8157412870 3.18 3-16 2.778574475N 1.80 1.80 1.57 8977414170 1-00 0.90 0.80 857419915 2.88 2.88 252

LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OFSN7400 SERIES IS CALCULATED ON THE TOTAL NUMBER ORDEREDREGARDLESS OF MIX. SN74 ... HIGH POWER ... SN74 ... LOW POWERSERIES IN STOCK ... SEND FOR LIST 36. FREE ON REQUEST. LOW PROFILESOCKETS 14 PIN ... 15p 16 PIN . 179. 8 PIN ... 14p

TRANSISTORS AO
OK L
SELECTION

36 TODAY
FOR FULL LIST SEND FORBET

55213 10p 80182 120 BYZ13 353 0036 85p 2TX108 10p 2143714 1 80AC107 35p 5OY32 85p 0106D 55p 0C44 185 2TX300 14p 2153771175AC138 205 BCY39 100 GET111 OC45 18p ZTX302 189 2703772 2'2650187 20p BCY55 2-50 55p 0071 150 2TX500 159 2143700 225ACYI7 35p BCY70 15p GET116 755 0072 25p 2G301 40p 215,4819 355ACY39 655 BCY71 20p OET880 55p 0077 55p 211697 15p 2973886 75951)149 50p BCY72 139 1.5130910 0081 28p 297706 10p 2153903 15pAT)161 390 50124 80p .1-87 0083 250 274930 20p 2114002 145A D162 39p BD131 459 MAT121 25p 0C140 65p 215987 45p 2704126 155570117 203r BP115 22p NJE340 50p 0C170 255 2611132 25p 2154871 350AF114 50p BF180 33p M2E52.0 655 00200 55p 251304 2.20 2155457 36pA70139 33p 13E194 130 303E3051 00202 905 3101613 20p 22001 3.00570186 40p BPN141 259 755 OCP71 1.00 21516711.00 25026 8.90570239 44p BFX34 555 MPP105 48p 011P12 555 2/42147 755 25303 705ASY27 30p 870X88 22p 10KT217459 0107060 45p 2702160 890 40250 955135115 10p BFY00 20p NKT40460p P3465 209 2152926 10/) 40361 450BAX13 5p 13E1'51 205 055 609 TIL209 25p 2153003 205 40362 40pBC107 125 13FY64 45p 0A81 105 TTP29A 495 253054 45p 40408 50p80108 12p BPY00 759 04200 So 112305 58p 2643055 45p 40486 750BC109 120 BLYS6 8.26 0:0202 100 TIP315 819 2703440 15041 40636 1001901090 14p 1352:20 155 0C16 S5p TIP41A 795 2173442 1-10 40430 852165 130105 2.20 0030 125 T19425 905 2143535 80pBC147 125 BY100 155 0038 85p TT843 260 251014 59p1301690 145 BY127 150 0035 55p V405.4 252 253702 lip

TBA800 5 WATT I.C.
Suitable alternative to
SL40313. 5:30 volt oper-
ated. 8/16 ohm 5 wall
output.
With circuits and
data £1 -50

Sinclair ICIP
with circuits and data.
6 watt IC with printed
circuit board
28 volt operated £t80

ZN414 IC
Integrated circuit radio as
featured by many magazines
(PW Jan. 73 Reprint
Ref. No. 19 for 10p) £1-20

Toshiba Power and
Preamplifier modules
TH9013P 20 watt
Power amplifier 22-0-22
or single 45 volts e
operated £4-57
TG9014P Stereo on
two channel preamplifier. 81.50
(circuit book No. 42 price 10p)

Ultrasonic Transducers
Operate at 40Khz up to 100 yds.
Ideal remote Switching and signalling.
Complete with data transmitter and
receiver new I.C. circuits.
Per pair £5.90

3015F 7 SEG.
I.C. size complete witt-I
data price £2 each or
4 for £7
(digital clock circuits
ref. No. 31, 15P)

TRANSISTORS SPECIAL OFFER
2N3055

25 479 ea
100 429
SOO 399

1000 34p

BY127
25 12p ea

100 10p
500 9p

1000 Op

ZENER DIODES
400 rniw BZY88/
BZX83. From 3.3
volt - 33 volts 1011
each
1 3 watts 5% Mini-
ature Tubulars
IN4700-series.
From 3.3 volt - 33
volt 18p each.
10 watts. Stnd
Mounting. ZS
series 6.8 volts -
100 volts 5% 40p
each.

SILICON
RECTIFIERS
1 amp series
IN4001 to IN4007
From 6p ea
1.5 amp
P14001 to PL4007
From by ea
3 amp
P L7001 N 5400
From 14p ea
Send for full list 36

MORE OF
EVERYTHING

AT
HENRY'S
See pages 499-501.
and Back Cover of
this magazine.

BEST VALUE

AF117
25 I5p ea

100 13p
500 129

1000 10p

0C35
25 46p ea

100 42p
500 31p

1000 349

LINEAR I.C.
7020 (T05)
709C (T05)
709C (O.I.L.)
723C (T099)
723C (0.I.L.)
728C (D.I.L.)

75p
39p
39p
90p
96p
45p

728C (T099) 45p
741 C (T05) 50P
741C (D.I.L.) 50p
747C (7099) £1-05
748C (0.1.1.1 61P

Semi -

Conductor

QUANTITY

DISCOUNTS
10% 12-. 15%
25+, zo% too+
Any one type
except where
quantity
discounts shown.
Min. order £100
please.

TRIACS - Stnd. mounting with
accessories
3 AMP RANGE 1-11
Type P.I.V. Price ea.
700355 100v 800
SC358 200v 85p iSC35D 400v 90p
SC35E 500v21-20
6 AMP RANGE
SC40A 100v 90p
SC4OB 200v 95p
SC4013 400v £1.20
SCOOP 500v £1-50
10 AMP RANGE
SC45A 100v£1-05
SC458 200v £115
SC45D 400v £1.45
SC45E 500v £1-85
15 AMP RANGE
SC50A 100v £1.45
SC5OB 200v £1 65
SC500 400v £1-95
SC50E 500v £225
TRIACS - Additional Typ
40430 TRIAC (T066) 85p
40669 TRIAC (Plastic)

40486 TRIAC (T05)
90p
75p

3 Amp
TO48

NEW RANGES
BRIDGE RECTIFIERS
FEATURES SMALL SIZE AND
LOW COST Sizes. are approx.
250M/A QUARTER AMP
B025/05 50 PIV 16p
0025/10 100 PIV 16P444 arclia.

AMP 1.11 Pricing
Type P.I.V. Price ea.
505/05 50v 209
805(10 100v 229
B05/20 200v 23P
805140 400v 25p
1305,160 600v 27p

x 41 x -A-" dia.
1 AMP P.I.V.
131/05 50v 25p
51110 100v 25p
131/20 200v 23p
131160 600v 305
4H x 41- x 4.44" dia.
1 AMP P.I.V.
W005 50v
WO1 100v
W02 200v
WO6 600v

Tubular
2 AMPS P.I.V.
132105 50v
82/10 100v
132/20 200v
132/60 600v
B2/100 1000v

x IL x ,r" dia.

29p
30p
32p
35p

35p
40o
45p
50p
559

4 AMPS P.I.V.
134/100 100v 55p
134/200 200v 59P
B41400 400v 655
1341600 600v 75p
B4/800 800v £1.00
4H x iL 4-/44" dia.

6 AMPS P.I.V.
B6105 50v 65p
138/10 100v 70p
136120 200v 30p
86/40 400v 909
546/640 600v £1.00
I -H x IL 4,4x" dia.

SILICON CONTROLLED
RECTIFIERS
Type
ONE AMP (T05) P.I.V
CRS 1/05AF 50u
CRS 1;10AF 100v
CRS 1/20AF 200v
CRS 1/40AF 400e
CRS 1/60AF 600v
THREE AMP (T048)
CRS 3/05AF 50v
CRS 3110AF 100y
CRS 3/20AF 200v
CRS 3/40AF 400v
CRS 3160AF 600v
FIVE AMP
CRS 5,400 400v
SEVEN AMP (TOM
CRS 7;100 100v
CRS 7,200 200v
CRS 7;400 400v
CRS 7/100 600v

1-11

309
30p
355
45p
55p

40p
40p
45P
55p
65p

60p

60p
67p
25p
95p

All types offered subject to availabilty. Prices correctat time of press E. & 0. E. 10% VAT to be added to all orders. UK post, etc, I5p. per order.

EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01-402 8381
354-356 High Fidelity and Tape Equipment 01-402.5854/4736
309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mail to 303 Edgware Road, London W2 1BW

Open. -
9 am -6 pm
6 days a week
All stores
open all day
Saturday
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UK's

LARGEST RANGE

OF KITS &

GADGETS

TEST

EQUIPMENT
MULTIMETERS
(carr. etc. 30P)
200H (M210) 20K/Volt Slirnline with case 4.95
TLH33D 2K/Volt Robust with case 4-95
U437 10K/Volt Steel case. AC up to 40 KHz 4.95
U4324 20K/Volt with AC current ranges 8-00
AF105 50K/Volt with Leather case 9-50
U4313 20K/Volt AC current. Steel case 10-50
U4341 Plus Built In transistor tester 10-50
Model 500 30K/Volt 9.95

OTHER EQUIPMENT
SE250B Pocket Signal Injector 1.90 carr. 15p
SE500 Pocket Signal Tracer 1-50 carr. 15p
TE15 Grid Dip meter 440kHz-

280mHz 13-05 carr. 309
TE40 AC Millivoltmeter 1 .2mHz 18-75 carr. 35p
TE65 23 Range valve voltmeter 19-25 carr. 40p
TE20D 120kHz-500mHz RF Generator

16.95 carr. 409
TE22D 2011z-200kHz Audio Generator

18-75 carr. 40P
SE350A Deluxe Signal Tracer 9.95 carr. 209
SE400 Volta/ohms/R-C sub./

RF field/RE gen. 1125 carr. 20p

A SELECTION OF
INTERESTING ITEMS
C3025 Compact transistor tester 5.50 p & p 15p
E1300 Mono mag. cart. preamp. f 95 p & p 15p
E1310 Stereo rnag. cart. preamp. 4-95 p & p 25p
Easiphone telephone amplifier 6.1508.025p
01203 Teleamp. with PU coil 3-60 P & P no
LL1 Door intercomm. and chime

11-95 p& p 25p
Chattallte (lights as you talk) 13.90 0 & p 209
1 Kw Dimmericontroller 3.00 p & p 10p
9" Twin spring unit For 2.75 p 4%05p
16" Twin spring unit Reverbs 6.50 p & p250
Car Tachometer Electronic 7.50 p & p 159

VHF 205 Marine band converter
02005 4 Ch. mlc. mixer
62004 2 ch. Stereo mixer

3.950 8.0150
2.95 p&p 15p
4.750 & P150

BUILD THIS TUNER
MW/LW Radio Turner to use with any amplifier.
Features Mullard RF/IF module Ferrite aerial, built
in battery. Excellent results. Size 7" x 2.4" x 34".
All parts £4. 85, carr. 15p.

EXCLUSIVE: SPECIAL OFFERS
MW/LW CAR RADIO AKAI GXC40
+ or - Earth with speakers Stereo cassette recorder.
and fixings. £6-50 cam/ £59-55 carrIpackg. 50p.
packg. 30p. Pair Akai ADM micro-

phones. £6.95 carrjpackg.
8 TRACK CAR STEREO 20-
(- Earth) with speakers in 5 WAVEBAND PORTABLE
Pods & fixings. £1250 TWIN SPEAKER RADIO.
carr/packg. 40p. FM/MW/SW/AIRCRAFT-

PUBLIC SERVICES. £10-45
HANIMAX HC1000 carr/packg. 30p.
Battery cassette recorder. PORTABLE CASSETTE
£10-50 carr/packg. 25p. TAPE PLAYER -

for car or carry around. f7-25
HANIMAX HC2000 carr/packg. 20p.
Battery/Mains cassette re- HANIMAX POCKET
corder. £13.50 carr/packg. CALCULATOR WITH
30p % KEY. £33-50.

(-Ve Earth)
80 Scope Calibrator

255 Level indicator
430 3mHz Millivoltrneter
525 120-160mHz VHF timer
715 Photo cell switch
795 Electronic continuity tester
860 Photo timer
871 Slide projector auto feed control
235 Acoustic Alarm for driver
465 Quartz XTAL checker

PANEL METERS  TRANSFORMERS CONTROLS RELAYS

IRONS. TOOLS. VALVES.POT CORES MOST TYPES OF COMPONENTS

You need a catalogue! 55p post paid complete with Discount Vouchers

SPECIAL PURCHASES
AVOMETER UHF TV TUNERS
MOVEMENTS CHANNELS 21 TO 54
AVO 8 or 9 50mA MOVE- Brand new transistorised
MENTS. Ex Brand New geared tuners for 625 Line
AVO's £3.50 Post 20p. Receiver IF output. £2.50.

Post 20p.

EASY TO BUILD KITS
BY AMTRON-

EVERYTHING SUPPLIED
Model No.
310 Radio control receiver 3-00
390 4 -channel R1C transmitter 5.75
345 Superhet R,'C receiver 5.08
450 TV sweep oenerator 10-24
455 AM signal generator 9-25
460 FM signal generator 9-91

65 Simple transistor tester 118
115 8 watt Amplifier 2-87
120 12 watt amplifier 3.88
125 Stereo control unit 4-20
130 Mono control unit 3.5:x
605 Power supply for 115 3-88
610 Power supply for 120 4.08
615 Power supply for 2 x 120 4-85
230 AM/FM aerial amplifier 2.79
240 Auto packing light 5.18
275 Mic. preamplifier 5-83
480 Electronic voltmeter 17.5/
485 0-12v 300mA STAB. Supply 9-68
570 LF generator 10Hz-1 mHz 12-60
575 Sq. wave generator 20Hz-20Khz 12-87
590 SWR meter 1024
620 Ni-CAD Charger 1-2-12v 7.47
630 STAB Power supply 6-12v 0-25-0-1 A 7.65
690 DC motor speed Goy. 2-63
700 Electronic Chaffinch 5.96
705 Windscreen wiper timer 5-56
760 Acoustic switch 8.87
780 Metal Detector (electronics only) -7-27
790 Capacitive Burglar alarm 6'16
810 Dynamic Compressor 6.79
835 Guitar preamp. 3-75
640 Delay car alarm 5.20
875 CAP. Discharge ignition for car engine

10.68
1-98
5.50

18-23
9.33
6.93
3-88

12-04
8-72
6.96
7.89

ALL KITS OFFERED
SUBJECT TO
STOCK
AVAILABILITY

BUILD THIS
RADIO
Portable MW / LW
radio kit using Milliard
RE/IF module. Features
MW - bandspread for
extra selectivity. Slow
motion tuning. Fibre
glass PVC cabinet. 600MW output.
All parts £7.98 (battery 22p), carr. etc. 32p.

MULTI -USE & RADIONIC KITS
10-1 10 Projects 3-60
50-1 10 Projects 8-00
150-1 150 Projects 13-20
Telephone Communicator 7.20
X20 20 (Elec.) i projects 4-95
)(40 40 (radio) ) 9-45
(carr.ipacking 40p)
All transistor circuits with hand books

All types offered subject to availability.
Prices correct at time of press E & OE.
10% VAT TO BE ADDED TO ALL ORDERS.
UK post etc. 15p per order unless stated.
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GARRARD BATTERY TAPE
DECK
GARRARD 2 speed 9 volt tape decks. Fitted record/
play and oscillator/Erase heads. Wind and rewind
controls. Takes up to 4" spools. Brand new com-
plete with head circuits.
£9.50 carr. 300

TOP QUAL-
ITY SLIDER
CONTROLS
60mm stroke high
quality controls com-
plete with knobs (post,
etc. 15p any quantity).
Singles Log and Lin
5K, 10K, 22K, 50K, 100K,
250K. 500K, 1 Meg.
45p each.
Ganged Log and Lin
10K, 22K, 50K, 100K,
250K, 65p each.
(Quantity discounts
available)

Complete with knobs.

MARRIOT
TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance

£2.00
'18' ivied. Impedance

£200
R730/E73 2 track mono
Record/Erase low imp.
75p pair.
Erase Heads for '17' and
'18' 75p
'63' 2 track mono,
Hi imp. £1.75
'43' Erase Head for '63'

75p
(Post,1c.

15P
any

quantity).

SINCLAIR & MINIATURE
AMPLIFIERS
AMPLIFIERS (carr., etc. 20p)
4-300, 0.3 watt 9 volt SINCLAIR UNITS

1.75 (carr. 20p)
104, 1 watt 9 volt 2-20 Z303-57 Z50 4-37
304, 3watt 9 volt 2-50 Stereo 50 Preamplifier
555,3 watt 12 volt 2.85 7.97
E1208, 5 watt 12 volt 4-50 PZ5 £3.97, PZ6 £6.37
508, 10 watt 24 volt 4-10 Pa (for Z50) E4 -TI
410, 10 watt 28 volt 4.95 (TRANS £295)
Z30. 15 watt 30 volt 3.57 AFU £4.45
61206, 30 watt 45 volt

9-75
Z50, 30 watt 50 volt 4.37
E1210, 24 + 24 watts

12 volt 5.25
RE500, 5 watt IC mains

operated Amplifier
with controls £6-30

SAC14, 7 + 7 watt
Stereo with controls

f2-00
SAC13, 15 + 15 watt

Stereo with controls
£1100

&km

SINCLAIR
PACKAGE DEALS
Post 25p
2 x Z30. Stereo 60, PZ5

15-95
2 x Z30, Stereo 60, PZ6

18.00
2 x Z50, Stereo 60, PZ8

20-25
Transformer for PZ8

2-95
PROJECT 605 KIT 19-95

POWER SUPPLIES FOR
EVERY PURPOSE
(All cased unless stated chassis)
470C 6/74/5 volt 380 MA (includes Multi -Adaptor for

Tape Recorders, etc.) 1-95 post 200
Car Lighter Voltage Adaptors 3.0,IA (State voltage

6v, 74v, 9v) 1-95 ea. post 25p
SC202 316/74/9 volt 400mA 3.25 carr. 30p
HC244R Stabilised version 4-25 carr. 30p
P500 9 volt SOtwA 2 80 post 20p
P11 24 volt 500mA (chassis) 2-80 post 200
P15 26/28 volt 1 amp (chassis) 2.70 post 20p
P1080 12v 1 amp (chassis) 3.25 post 20p
P1081 45v 0.9 amp (chassis) 4-40 post 20p
P12 44-12 volt 0.4-1 amp 6.75 post 30p
SE101 A 3/619112 volt 1 amp (Stab.) 9-15 post 259
RP164 6/74f9/12 1 amp (Stab.) 9.95 post 30p

FIBRE OPTICS
0-01 Diam. Mono Filament
£1-50 per 25 metre reel
0.13 Char, 64 Fibres
Sheathed. £1-00 per metre
SPRAYS 15mm Dlam.
Mares Tails £9-50.
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STEREO AMPLIFIERS
(carr.ipacking 50p)
AKAI A A5200 61 70

17178.5500

AA5500
AA5800

AMSTRAD 1C2000 Mk. II 29 50
23.104000

EAGLE TSA149 25 10
TSA151 34 85
AA2 30.80
AA4 42 45
AA6 55-95

HOWLAND WEST DAI000 2245
HENELEC TEXAN Kit 28.50
HENELEC TEXAN Built 35 00
NIKKO TRM300 25 95

TRM400 12.50
PIONEER SA500A 3425
ROTEL RA 211 32.65

RA311 41.15
RA611 60 80

7RA810 5.75
RA1210 92 SO
2000 22 95
3000 28.95
TA300 66.10
SAO2060 22 50
SA0307 2250
G A202 28.50

STEREO RADIO TUNERS
(carr.;packing 50p)
AKAI AT550 60-50

AT580 94.50
AMSTRAD 3000 2355
EAGLE AA8 40.50

151152 2945
HENELEC Stereo Kit J 21 00
HENELEC Stereo Built 24.95
HOWLAND WEST DA10007 2535
PIONEER TX500A 48.75
ROTEL R)222 3265

RT322 43 75
RT622 65.40

SINCLAIR 2000 26.95
3000 26-95

TELETON GT202 30 50

DECODERS /
SYNTHESIZERS(c arr. etc. 30p)
DYNACO QUADRATOR 16-90

AA26
12.00
1835

EAGLE AA10

TATE I 1 7-95
TATE 3 ) Chassis 15-7S
TATE 4 J 19.95
TATE 7 Boxed 25.95

SINCLAIR

TANDBERG
TELETON

MATCHED SPEAKER
SYSTEMS
Recommended pairs 8 ohms

RANK DOMUS
arr. f Packing £1-50 pair)

150 25'95 pr
175 33.75 pr
250 53-75 pr
MARSDEN HALL
110 10 watt 22.50 pr.
150 15 watt 27-50 pr.
200 20 watt 3450 pr.
DYNACO
A10 1 43.00 pr.
A25 I 20-60 watts 69-00 pr.
A35 J 79.00 pr.
WHARFEDALE
Denton 2 18 watt 27.20 pr.
Linton 2 20 watt 32.15 pr.
Melton II 25 watts 51.80 pr.
Triton 25 watt 40 80 pr.
LEAK
150 18 watt 32 65 pr.
250 18 watt 44 30 pr.
CELESTION
725 20 watt 37.80 pr.
COUNTY 25 watt 33-60 pr.
15 30 watt 50-40 pr.
44 44 watt 81 20 pr.
UK's largest stockists for KEF
Acoustic Research, Mordaunt Short
& Cambridge Audio speakers. In
stock and on demonstration. Phone
for keenest price.
BATTERY CASSETTE
RECORDERS (cart. etc. 33p)
Amerex 100 11.00
Wien ET10118 11.00
Philips EL3302 1440

N2203 16.60
N2211 1995

Sanyo M1101 13-90
M1102 12.95

DISCOUNT HI-FI, TV, TAPE AND CAR ENTERTAINMENT
Low prices means less VAT - Henry's give fall guarantee's and demonstrations for callers. Plus big savings.

Also at Modern Electrics (Retail) Ltd.. 120 Shaftesbury Avenue, WA. Your Sony dealer.

STEREO MAGNETIC
CARTRIDGES (cart. etc. 15P)
SHURE
M3Orn 3.20
M44.7 3.95
M44E 4.25
M55E 4.95
GOLDRING
0850 2.85
0800 3 95
G800H 3.95
G800E 5.95
ADC
036 10 70
032 8.70
GRADO
FTR 5-25
F3E 11.25
EMPIRE

M44G
M75'611113
M75 EDII
M75 EMI
M75GII

G800S E
G520
G820E
G820SE

030

FTE
F2
999TEX
999REX
999Q UX
999XEX

RONNETTE SM500:7
SM 500/5
SM500,IE

STEREO COMPACTS

4.20
6.75
8-50
7.95
7-25

10.00
6-70

10 00
11.15

5.90

8.25
18.75
14.95

3-70
4.80
8-50
4.60
4.60
6.95

Complete with Speakers (c./P. LI .25)
Fidelity UA3 39-90
Sanyo G2601KL 12550
Sanyo G2615N 71-50
Sanyo GXT4520KL 103-50
Sanyo GXT4730KL 97.50
Philips G F908 99-65
Philips RH802 159.95
Philips RF836 57.20
Philips GF826 41-75
Philips RH811/RH421 84-95
Philips RF839 55.95
Philips GF829 35.95
Philips GF815 47-75
Philips GF808 65.75
Philips RH814/RH411 93.50
Philips - GF603 1995

8 TRACK STEREO
HOME UNITS (carr/pcioting 70p)
Amereex ACR301 43-00
(with MW/FM stereo radio)
PORTABLE TV
BATTERY, MAINS (C.19. V 'OM
Elizabeth T9 43.50
Crown 9TV 46 50
Elizabethan 112 12" 43-95
Teleton TW12 12" 46.95
Sanyo 107150 12" 4995

Actually the price far

j,....;ebelies the quality of
the superb player.li

IS of beautiful
quality bath id
sound andlnoks.
Features wind.

rewind.volureeand
tone controls. Speaker is

verygoodindeed.Comescumplete
with earphone, batteries. Full

pi.Wirma''''Y'roR
run off

Optional adaptor to

IV S5ADAPTOR EI. r

mains.

DOLBY / NRU (cam/packing 30p)
Teleton SNR1000 29-50
Philips N6720 15.00
Teat AN501AN8OIAN180 stocked
RECORD DECK PACKAGES
(carr.,fpaCking 750)*Less cart. -rest with
(HL) SP25 III/800 or H 15.95
(M) SP25 III/M756S 19-45
(HL) AP76/6600 25.55
(M) AP76/M7565 29.10

33.50
(HL) GL75 PIC G800 36.65
(HL) GL75 P/C G800E 39.15
(HL) MP60 (TRW) G800 15-80

HT70 (TPDI) G800 1950
'Pioneer PL12D 3175
'Thorens 10165 43.80
Thereon TD160C 54-80

RANK DOMUS BD200 43-60
BA400 54-95

10% VAT to be added to all orders.
Prices & description correct at time of press E60E. All goods offered subject to
stock evailablIty

BATTERY , MAINS
CASSETTE (carr. etc. 3501
Wien RT452
Amerex AC101
Elizabethan LZ315
Amerex AC104
Philips N2204

N2205
PYE 9115

9116
Hitachi TRQ291
Sanyo M2000G

MR4010
M4000G

BASF CC9201
Hitachi TR02335

13 65
12 00
12 25
16 00
20.75
29 50
27 75
21-20
27.50
23.25
28.95
49.90
37 25
49 50

BATTERY / MAINS RADIO
CASSETTE RECORDERS
(cam etc. 30p)
Amerex ACR200 22-00

ACR201 30.00
Elizabethan LZ416 27-25

LZS16 29-10
BASF CC9301 50.75
Philips RR322 28.75

RR413 33-90
RR712 48-30

Sanyo M4141 39.50
M2400W 31-50
M2400 FG 31 -SO
M4400FC 62 50

Grundig 0250 47-95
Hitachi TRK1240E 29-50

TRS1I61 35.00
KCT1210L 33-50

STEREO RECORDER
DECKS (carr.lpacking 50p)
Cassette
Philips N2506 44.50

N2510 887-10
Pye 9145 44.50
Tandberg TCD300 112.00
Akai CS30D 50-65

CS33D Dolby 62.50
GXC36D 65-15
GXC4OD 5740
GXC38D Dolby 81.45
GXC46D Dolby 83.55
GXC45D 92-65

TEAC A250/A350-A450 Stocked
Reel to Reel
Akai 400005 62.50
Tandberg 3321)(./3341X 107-70
Large range Akal[TandbergIRevoxiTeac
stocked.

STEREO PHONES
(carr./packing 20p) TTC

03000 6.60
02222 5-95
LOW COST
MD802 1-95
MD806 3.75
PIONEER
SE20A 5.90
SE30A 9-45
SE50 6.35

AKG SEL20 7.90
K60 9-25 SEL25 1115
ROTEL SEL40 12-99
RH630 4-85 ACCESSORIES
RH700 6.75 H1012/JB3
SENHEISSER Junction Box 1.40
HD414 11-25 JB3DE Din
WHARFEDALE Junction Box 1-60
DD1 8-95 JB11D De Luxe
ISODYN 15-00 Junction Box 1.95
KOSS 0250 Phone
K6 9-95 Switch 4.75
K6,:LC 11-25 CONTROL
K711 7-95 BOXES
KR0711 7-95 GI301
HV1 17-50 (two phones) 2.62
K0727B 12-45 G1305
K0747 1395 Controller 2-15
PRO4AA 21-95 FF17 2-Dairs
PRO5LC 23.95 (Sliders) 6'25
HOWLAND WEST Koss T4A 4-20
CIS200 2-75 T5.4 4-95
CIS250 5.25. T10A 8-50
CIS1000 7-50 HW Mk.11t
Cl52000 15-25 Controller 6-90

AKAI
ASE11
ASE20
ASE22
DULCI
SH6500
SH850GX
SH1 300 VS

4-75
7.30
8-25

2-25
3.95
5-25

YOU CAN PAY BY
BARCLAYCARD OR
ACCESS
For callers or by phone
01-402 4736
Easy credit terms for callers to
309 and 354-356

8 Track
Akai

CR8ODSS
STEREO RECORDERS
(carr./packing 70p)
Akai 1721L
Cassette
Akal GXC40

GXC46
Philips N2400/RH411

N2401/RH411
N2401S1RH411
N2405/RH401
N2510

8 Track
Akai CR81

STEREO TUNER
AMPLIFIERS (carr.ipac ng 750)

93 65

67 20

Akai AA8030
Goodmans Module 80
Goodmans Module 90
Goodmans One/Ten
Pioneer SX525

SX626
Rotel RX150A

RX200A
RX400A
RX600A
RX800
RX154A

Tandberg TR200MPX
TRIOCOMPX
TR1010MPX

Teleton T5F55

8 TRACK PLAYER
(carr.ipacking 35o)
Elizabethan 8/L.Z1
McDonald/65R TD8S

TO83V

67 20
89 95
63 75
74.50
79 95
49 50
88 75

66 20

92 50
59 20
75 75
88-50
90 75

124-75
41 95
53 95
64 95
90 00

114.50
78.10
85.15

125 35
135.75
57.20

DECKS
13.40
12.75
15.25

IN CAR ENTERTAINMENT
CAR RADIOS (corr./packing 38p)
MW/LW Complete with speakers
SHIRA Touring
SHIRAMATIC
PHILIPS RN270
PHILIPS RP305
PYE 2644
PYE 2062
COURIER MC101
COURIER PC51
SHARP ATR 933
SHARP AR 947

9.00
13-65
17.40
26.75
18-25
10.95
14.75
12.45
18-60

STEREO CASSETTE (carr/packg 35p)
Complete with Speakers
SHIRA NA300
SHIRA CP401
PHILIPS N2607
R/MOBILE 302C$
PYE 2252
PYE 2253
HANIMAX HC6010
SELMAR

(Plus MWILW Radio)/ 38.95
STEREO 8 TRACK (carr[packg 35p)
Complete with speakers
SHIRA ST805 15.00
WALTHAM THE 1500 21.00
8 TRACK WITH MW/LW
RADIO (carr/packg 35p)
Complete with speakers
SHIRA ST1000 25.70
SHIRA ST2000 31-50

MW/STEREO FM (carrIpackg 35p)
Complete with Sneakers
SHARP CAR RADIO AR953 36-50
LEAR JET 277 (Plus 8 Track) 4265

18.50
23.75
26.40
32.00
24.75
28 45
38 90

ALSO STOCKED AND
DEMONSTRATED
Armstrong - Acoustic Research
Cambridge Audio Leak - Lux
Marantz - Quad - Revox - Sansul
Tandberg - Sugden - Wharfedale
Goodmans - Celestion - Grundig
Ket - Teat - Bose - Sherwood
Call or phone 01-402 4736 for
best prices.

Henry's LIMITED
EDGWARE ROAD, W2

404-406 Electronic Componentsand Equipment 01-40283811 Open: -
354 -356 High Fidelity and Tape Equipment 01-4025854/4736' gam-6pm
309 PA -Disco -Lighting High Power Sound 01-723 6963 6days a week
303 Special offers and bargains store All stores
All mail to 303 Edgware Road, London W2 1BW or, all day

.5.-itorday
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YATES ELECTRONICS
(FLITWICK) LTD

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

BEDFORD.
RESISTORS
iW Iskra high stability carbon film -very low noise -sapless construction.
5W Mulford CR25 carbon film -very small body size 7.5 x 2.5 mm.
IW 2% ELECTROSIL TR5.
Power
watts Tolerance Range

I0/ 3.3M G -IOM 12
4. 712-2-2M (25%

I 2% 104 -IM 12f 10%5 152-3.912
-3- 5% 4.74-1m52
4 10% 1 0-10 .52

Quantity price applies for any selection.

Values Price
available 1-99 100+

E24 Ip 0.8p
812 Ip 0.8p
E24 3-5p 3p

Ip 0.5p
El2 1p 0-8p
El2 69 5.5p

Ignore fractions on total order.

DEVELOPMENT PACK
0-5 watt 5",', Iskra resistor: 5 off each value 4-712 to IN L.
E12 pack 325 resistors E2.40. E24 pack 650 resistors £4.70.

POTENTIOMETERS
Carbon track 5k to 2M U. log or linear (log +W. lie 5W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000. and decades to SM (2. Horizontal or vertical P.C.
mounting (0.1 matrix).
Sub -miniature 0.1W, 5p each. Miniature 0.25W, 7p each.

TRANSISTORS

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER f2.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

Callers Welcome Mon. to Sot. 9 oar. 5 p.m.

PLEASE ADD 10% VAT

MULLARD POLYESTER CAPACITORS C296 SERIES
400V, 0.0010F. 0.00150E, 0.00220F, 0.00330E, 0.00470E, 21p. 0.0068oF, 0.010F,
0.015µF, 0-0220E. 0.0330E. 3p. 0.0471,F, 0.0680F, 0.1pF, 4p. 0.15µF, 6p. 0.220F,
7fp. 0.330F, 1 1p. 0.47µF, 13p.
160V, 0.010F, 0.015µF. 0.0220F. 0.0330F. 0.0470F, 0.068,0F, 3p. 0.1uF, 35p. 0-15µF,
41p. 0-220F, 5p. 0'33pF, 6p. 0.470F, Tip. O. 68µF, Ilp. 1-00F, 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C.mounting: 0.010F, 0.0150F, 0.0220F, 3p. 0-0330F, 0.0470F, 0.0680F,
35p. 0. I elF, 4p. 0- 1.5tiF, 0.22uF. 5p. 0 33/tF, 65p. O 470F, 85p. 0.680F, II p. I -OuF,
1.3p. 1.5µF. 7.0p. 2.20F, 24p.
MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS
0.001,1F, 0.002BF, 0.0050F, 0.010F. 0.020F, 100pF to I 0.000pF. 2p each.
25-p. 0.040F, 0.0.50F. 0.068µF, 0.155F, 35p.

1

ELECTROLYTIC CAPACITORS
10F:v) 1'63, I 5'63. 22;63. 3-3:63, 4.7,63, 6.8:40, 6.8;63, 10(25, 1063, 15:16, 15140,
1563, 2210, 22:25, 22.63. 33;63, 3316, 3340, 47:4, 47:10, 47:25. 47140. 68.6.3.
68r 16, 100'4. 100:10, 100:'25. 150'63, 150;16, 22014, 220 6 -3, 220,16, 330,4, 6p. 47'63.
100:40, 150:25. 22025, 33010. 470'6.3. 7p. 68:63, 150'40, 220:40, 330i 16, 1000;4, 10p.
470.10, 680!6 3. Ilp. 100,63, 150'63, 220 63.1000,10. 12p.470'25. 680.16.1500 6.2,13p.
470'40, 680:25, 1000,16. 1500'10, 2200'6-3, 18p. 330:63. 680:40, 1000 25. 1500.'16.
2200.10. 3300'6 3, 4700'4. 21 P.

SOLID TANTALUM BEAD CAPACITORS
0-1µF 35V 2-2.er 35V

0.220F 35V 4.70F 35V
0.47µF 35V 6.80F 25V

I  00F 35V 10pF 25V

220F 16V
330F 10V
470F 6.3V

1005iF 3V

12p

AC107 15p API26 20p 8E115 15p 0C42 I2p , 2N3707 I2p VEROBOARD
AC126 12p AF139 32p 8E173 20p 0C44 I2p 12N3708 10p 0.1 5.15
ACI27 15p AF178 32p 8E177 2Bp 0C45 1201 2N3709 11P 25 x 35 22p 16p
AC128 15p AF180 40p 13E178 32p 0070 12p ! 2N3710 lip 25 x 5 24p 24p
ACI3I 12p AF181 40p 8E179 32p 0071 12.p ! 2N3711 lip 31 a 31 24p 24p
AC132 12p BC107 12p 8E180 32p 0072 12p' 2N38 I 9 np 35 a 5
ACI76 15p BC108 12p BFI 81 32p °C8/ 12p 2N4062 12P 17 x 2+ gli; 577p
ACI87 22p BCIO9 12p 8E194 14p 00820 12p 2N4286 20p 17 a 31 100p 78p
ACI 88 22p BC147 12p 6E195 14p 2N2646 60p 2N4289 21:1P 17 x 5 (plain) - 82p
AD140 50p BC148 12p 6E197 15p 2N2904 20p 40360 35p 17 x 35 (plain) - 60p
AD149 45p BCI49 12p BF200 32p 2N2926 10p 40361 35P 17 x 2+ (plain) - 42p
ADI61 33p BCI57 14p BEY50 20p 2N3054 58p 40362 40p 25 x 5 (plain) _ lop
ADI62 36p BCI58 14p 13E2'51 20p 2N3055 60p 40408 40p 21 x 3 (05i,5) _ I2p
AF I 14 20p BC I 59 14p BFY52 20p 2N3702 13p ZTX108 I 5P Pin insertion tool 52p 52p
AF115 20p BC187 22p BUY105 225p 2N3703 12p ZTX300 150 Spot face cutter 42p 42p
AF116 20p 130131 75p 0C26 45p 2N3704 13p ZTX302 20P Pkt. 50 pins 20p 20p
AF117 20p 130132 75p 0C28 50p 2N3705 12p ZTX500 15p
AFI 18 38p 00133 75p 0C35 50p 2N3706 lip ZXT503 20p

ZEN ER DIODES I WIRE WOUND POTS. 3W, IS, 25,
400mW 5°,, 3.3V to 30V, 12p. son and decades to 100k O. 35p.

DIODES
RECTIFIER
BY127 1250V
I N4001 50V
I N4002 I 00V
I N4004 400V
I N4006 600V
1N4007 1000V

A
A
A
A
A
A

I2p
7p
8p
8P

10p
lOp

SIGNAL
0A85
0A90
0A91
0A202
INS I 48
13A114

Sp
7p
5p
8p

BRUSHED ALUMINIUM PANELS
I2in x 6in, 25p ; I2in x 2Iin, 10p ; 9in x tin, 7p

SLIDER POTENTIOMETERS
86mm x 9mm x 16mrri, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lie. 40p.
DUAL GANG, 10K + 10K etc. log. or lie. 60p.
KNOB FOR ABOVE, 12p.
FRONT PANEL, 65p.
18 Gauge panel 12in x 4in with slots cut for use
with slider pots. Grey or matt black finish com-
plete with fixings for 4 pots.

THERMISTORS
VA1055S 15p
VAI066S 15p
VA1077 15p
R53 £1.35

THYRISTORS
2N5060 50V 0.8A 30p
2N5064 200V 0- 8A 47p
106F 50V 4A 40p
106D 400V 4A 55p

JACK PLUGS AND SOCKETS
Standard screened 18p 2-5mm insulated
Standard insulated 12p 35mm insulated
Stereo screened 35p 3- 5rnm screened
Standard socket 15p 2-5mm socket
Stereo socket 18p 3.5mm socket

D.1.N. PLUGS AND SOCKETS
2 pin, 3 pin. 5 pin 180°, 5 pin 240°. 6 pin
Plug 12p. Socket 8p.
4 way screened cable. 15p:rnetre.
6 way screened cable, 22p'metre.

8p
8p

13p
8p
8p

BATTERY ELIMINATOR £1 .50
9V mains power supply. Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS
16000F 64V 74p 25000F 64V 80p 45000F 16V
2500pF 40V 74p 28000F 109V £2.60 4500µF 25V
2500µF 50V 58p 32000F 16V 509 50000F 50V

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.010F 10p 0. 0470F 13p 0.22µF 20p
00220F 12p 0.10F 13p 0.47pF 22p

POLYSTYRENE CAPACITORS 160V 25%
I OpF to 1,000pF E12 Series Values, 4p each.

50p
El .68
£110

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI
The GD1 is the world's first semiconductor that can convert a concentration of gas
or smoke into a electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizingdizing or combustible gases such as hydrogen, carbon monoxide,
methane. propane, alcohol. North Sea gas, as well as carbon -dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits arc supplied with each detector.
Detector GDI, £2. Kit of parts for detectors including GO) and P.C. board but
excluding case. Mains operated detector a - 20. 12 or 24V battery operated audible
alarm £7.30. As above for PP9 battery, £6 .40.

PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the ecchant. On removal the circuit remains in high

LARGE RANGE ITT/TEXAS IC's NOW IN STOCK
PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX

1-11 12-24 25-99 100- 7448 185 175 170 165 74118 I00 82 73 64
p p p p 7450 18 16 14 13 74121 43 40 38 36

7400 18 16 14 13 7451 18 16 14 13 74141 100 95 90 85
740i 18 16 14 13 7453 18 16 14 13 74145 150 140 135 130
7402 18 16 14 13 7454 18 16 14 13 74150 330 280 250 220
7403 18 16 14 13 7460 18 16 14 13 74151 110 100 95 89
7404 20 18 16 14 7470 30 28 25 24 74153 120 110 105 95
7405 20 18 16 14 7472 30 28 27 23 74154 200 180 170 160
7406 so 43 40 35 7473 40 38 36 30 74155 150 120 100 86
7407 56 50 44 38 7474 40 36 32 28 74156 130 120 100 96
7408 36 30 27 23 7475 55 52 50 49 74180 155 136 112 105
7409 36 30 27 33 7476 40 36 32 30 74190 195 190 185 180
7410 18 16 14 13 7480 100 95 90 135 74191 195 190 185 180
7411 23 21 20 18 7481 125 115 110 105 74192 200 190 180 164
7412 36 30 27 23 7482 100 96 90 85 74193 200 180 170 150
7413 34 28 26 22 7483 100 97 95 92 74196 200 190 180 170
7416 45 43 39 34 7484 120 115 110 105 74197 200 195 180 170
7420 18 16 14 13 7485 250 245 240 230
7421 36 30 27 23 7486 45 42 37 33
7426 32 29 23 20 7490 75 67 60 52 LINEAR IC's
7430 20 18 16 14 749IA 100 92 85 79 709 14 pin DIL 40p
7432 40 36 32 28 7492 75 70 65 60 741 B pin DIL 40p
7440 20 18 16 14 7.493 75 68 60 52 741 14 pin OIL 38p
7441 80 75 70 65 7494 95 90 85 80 723 14 pin DIL 95p
7442 80 75 70 65 7495 105 100 95 90 747 14 pin DIL 85p
7443 125 120 115 115 7496 100 95 90 85 745 8 pin DIL 45p
7447 175 165 150 120 74100 250 240 235 230 DIL sockets 14 pin and 16 pin 16p
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sAxoNENTERTAINMENTS
LTD

STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT .NEW & SECONDHAND MUSICAL INSTRUMENTS.
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

Announcing our
improved range of
constructor modules
FOR DOMESTIC
& COMMERCIAL
USE

New Versions using 3A
'Plastic Power' Driver
Transistors Now Available.
To meet demand, we have
included a more powerful
module In our well -
established and proven
range. These power
amplifiers are carefully
assembled, tested and
guaranteed. They offer
superb value for reliability
and versatility.

SA35
35 watts RMS. Uses 7
transistors and 7 diodes

Carr. paid. £4.45
A NEW ADDITION IS THE

SA50 at 2565
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.

SA1 00 discoa kesare si de °mai tql I ue ns !' Ai n £10.90
real glutton for work.

Reliable, tough and compact. 11 transistors, 6 diodes. Carr. paid.

BRIEF SPEC. FOR ALL THREE MODULES
All modules incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus proof against over -dissipation and faulty inductive
loads in the SA.100.
Freq. response 15-40,000 Hz ± 1dB
Distortion 0-2% at 1 kHz
Loads 4 to 16 ohms
Quiescent current 15 mA
Noise Better than -75 dB
Supply voltage SA35 25-45 volts

SA50/SA100 40-70 volts
Size x 4' x (SA100)

4' x x 1' (SA351SA50)
Circuits, connecting instruction and application data are supplied
free with all modules.

POWER SUPPLIES
FOR THE SA 35, SA 50 & SAI00 MODULES
PU45 Urstabilized supply for 2 SA35s 44-90
PU70 Unstabillzed supply for one or two SASO or SA/09

power amps 47-75 carr. 40pP545 Stabilized module for two SA35's g3-50 carr. freeMT45 Transformer for above, heavy duty £2-85 cart. 20p
MT30 Transformer for unstabilized supply complete with

rectifier diodes mounted £3.50 carr. 20pPS70 Stabilized supply module for one or two SA50's or
SA100's 44'90 carr. free

MT70 Transformer for PS70 £4.90 carr. 40P

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

FULLY TESTED

Orders and personal shoppers to:

SAXON PA/MIXER CONTROL UNITS
Using grouped pairs of inputs and
outputs (high low Z inputs) with
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-
teed 3 years.
M.4H
4 high Z, 4 low Z inputs, 4 sets of controls. Case 14'

0-0-0 0-0-0
4-0 -0 0---411i-0 e
11-46-11111-4,-.1 o

AXON

0

8 2. Carr on £1850
 M.6 HL Case 18" 8" . 2e12 inputs (6 high Z. 6 low Z). Carr. pd' £27.50
Channel section module. Gain -16 x (24dB) Tone controls-18dB swino. Carr. rid. £3 50 ÷

V.A.T.

V.A.T.
V. A.T.

SAXON CONTROL UNITS
Mono (as shown)
For 9 volt battery opera- £6.50
Bon. Spec. as for stereo. Carr. 20pbut less trio. Input.
Stereo. Carr. 30p. £15.80 SAXON or,Citi -140ottl

Two decks, and full headphone monitoring. The unit is mains operated and measures 17a- x 3' a 4 deep
and is finished with a smart white on black facia. The controls are: Left/Right deck fader, volume, bass,
treble, Headphone Selector and volume, Microphone volume, bass, treble, mains onloft.
COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.-Stereo only has mic Input.)

120 WATT HEAVY DUTY MODULE
Rugged class A driver stage. this module will run from all our mice rs.
etc., and most other makes. Delivers 120 watts Into an eight ohm load
and employs 4 T03 can (115 watt) output transistors. These are the
modules where extra power Is demanded.

Freq. response 20-20,000 HZ ± 2dEt power
Power output 120 watts into 8 ohms Module & 218.95
Input sensitivity 200 mV Into 10K supply
Construction Fibreglass board (Carr. 40D)
With supply FS" a 4" x 5"

Low distortion parallel OUSh-pull
output stage.

160 watt version

supply 22790with power

(Carr. 50o)

SOUND AND LIGHT UNITS
Our popular 3 channel model handles up to 3KW (3000 watts) of
lighting and Incorporates versatile sound control arrangement to
enable professional standards to be achieved. Both units are
excellent examples of Saxon quality and value.

3 CHANNEL UNIT
Includes bass, middle and treble as well as master
controls. 2 amplifier sockets eliminate need for
split leads. Up to 3KW lighting load. Smartly
finished steel case. Carr. 300. 218.75

SINGLE CHANNEL UNIT
Operates from 5 to 100 watt amplifiers. Supplied
for bass note operation is easily adapted for
treble or midrange at a cost of about 5p.

Carr. pd. £810
COMPLETE AMPLIFIERS
CSE 100. £34.90 carr. free
This versatile unit is now available in a black vynide
case and so represents even better value than ever
delivering speech and music powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two individually controlled inputs with
wide range bass and treble Controls.

SAXON 100 £48-50 cam free

C,

41  4111fAxtms

With an RMS output of 120 watts speech and music,
100 exalts continuous power, four individually
controlled FET input stages and wide range bass
and treble controls, this amplifier has established
itself as a unit offering quality and reliability at low
cost.

LOUDSPEAKERS British made bargains!! 600 Watt 3 colour Light12- 25 watt 8115 ohms £5-95 carr. 300. 15' 50 watt 8'15 ohm £1450 carr. 500. Boxes Smart Rexine12' 40 watt 15,000 gauss magnet system 8/15 ohm £11.50 corr. 400. finish £15 carr free.

A.K.G. MICROPHONES
D11 DHL IDEAL DISCO MIKE ONLY £945 Um £1100).

Prices quoted do NOT include V.A.T. 10% must be added on to total
value inc. carriage of order for V.A.T. S A E for special price Ifs!

SAXON ENTERTAINMENTS LTD., 327
Telephone 01-684 6385
Hours 9.30 a.m.-5.30 p.m.
TRADE & EXPORT ENQUIRIES INVITED

Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.

TERMS OF BUSINESS
Cash with order (C.W.O.) For C.O.D. please add 35p
extra, cash by regd. letter, please
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B.H. COMPONENT FACTORS LIMITED
SPECIAL RESISTOR KITS (SW 5% or 4W 5% CARBON FILM)
10E12 Kit: 10 of each E12 value, 10 ohms -IM, a total of 610, £3-10 net
25E12 Kit: 25 of each Eli value, 10 ohms --111, a total of 1.525. E7.20 net

POLYESTER CAPACITORS MULLARD C280 250V
xF: 0-01, 0.015. 0-022, 0-033, 0.047, 31s. each;0.15, 41-P each;
0,22, 54p; 0.33, 8p; 0.47, 9p; 0-68, 11p; 1-0, 15p; 1-5, 22p; 2-2, 25p.

MULLARD POLYESTER CAPACITORS C296 SERIES
160V: (5F) 0.01, 0.015. 0.022 2fts; 0-047, 0.068, his: 0-I. 0 -IS, 40:
0-22. 5p, 0.33, 6p; 0.47, 74p; 0.68, 11p; 1-0. 12412.
400V: (0) 0.001, 0.0015. 0.0022, 0.0033, 0.0047, 2}p; 0.0068. 0.01,0.015.
0.022,0.033,31p; 0.047,0-068,0. I , 4fp. 0-15,6*p.0.22,130. 0 -33,02p -0-47,14p..W.MINIATURE MULLARD ELECTRONICS 015/016/017 SE
(tiFN): 1/63. 1.5163,2.2/63, 3.3163, 4/40. 4.7163, 8/40, 10/16. 10/63, I 5/16.
15/63,16140, 22/25. 22/63. 32!10, 33/16, 33/40. 32763. 47/10. 100/10,100125.
150/16, 220/10 All Above 6p. 47/63. 8p; 68;63. 12p; 100/63, 14p; 220/16, ills;

220/63, 21p; 330/16. 12p; 470/6'4, 9p; 470140, 2.0p; 1000116. 20p; 1500/16,
25p; 2200/10. 259.

ELECTROLYTIC CAPACITORS, Tubular and large can
(aF1V): 2.2/25. 2.2163, 4-7/10. 4.7/25, 4-7/63, 22/10, 22/25, 22/63. Sp; 2/10,
10/10. 50110. 100110. 10125, 50/25, 10/50, 54p; 200:10, 100/25, 50/50, 61p;
500/10, 200125, 100/50, 9p; 1000110, 500/25, 200/50. lip; 2000/10, 1000/25.
500/50. 160; 1000/50. 399; 1000/100, 66p; 2000/25. 27p; 250002. 17P;
2.500/25, 33p; 2500150. 62p; 3000/50, 72p; 5000/25, 66p; 5000/50. 94p,
HI -VOLT: 8,350. 149; 16/350. 19p; 32/350, 25p; 501250, 18p; 100/500. 33p

MINIATURE CERAMIC PLATE CAPACITORS
SOV: (pF) 22, 27, 33, 39, 47. 56. 68, 82. 100, 120, 150, 180, 220, 270, 330. 390,
470. 560, 680, 820. I K, IKS. 2K2, 3K3, 4K7, 61(8. (0) 0.01, 0.015, 0.022,
0.033, 0-047. 24p; 0.1, 30V, 44.1.; 0 - I, 100V. 54P
CARBON FILM RESISTORS liN 5% 10 ohms -2-2i%* W 5% 10 ohms -
1M. Ip each or 100 for 62p; 1.000 for E4-50.
METAL FILM RESISTORS IW 5% 10 ohms -IOM, Ifis each or 100
for E1-10. 15E12 KIT (IS each value 10 ohms -IOM) Eft.
Veroboard 0.1 0.15
2-1- x Sin 28p 28p
2} x 3fin 26p 19p
34 x Sin 32p 33p
34 x 3Iin 28p 2Sp

I N4001 64P
1N4002 74p
IN4003 9p
I N4004 SlfP
1N914 7p

QUANTITY DISCOUNT
SPECIAL BULK BUY PRICES
ARE AVAILABLE BY
QUOTATION FOR LARGE
PROJECTS AND TRADE.

x lin 7p 7p
2 x Sin (plain) - 14p
2
5 x 3fin (plain) - 129

599 599

aL914 359 S.C.R.0071 13p 50V IA 29p 3A 33p
0083 20p 100V IA 33p 3A 40p

400V IA 509 3A 60p
Insertion tool
Track cutter 44p 44p
Pins, pkc. 25 10P 100

Screened wire. m. Sip
Twin screened wire, m 10p

2 pin DIN Plug. 12p; Skt.,
10p. 3 pin DIN Plug. Up;
Skt.. I0p. 5 pin DIN Plug.
180., 1515; Skt., I2p. Tran-

Stereo s.c. wire. m. 10p
Connecting Wire, all colours. rn. 24P
Neon bulb 90V wire ended S for 24p
Preset skeleton pots 1K -1M 6p

siscor Equiv. Book, 40p.
Carbon pots SK -2M log. &
lin. single 161p. single
with switch 26p, dual 46p.

ALL PRICES INCLUDE V.A.T.
C.W.O. only. P. & P. 10p on orders below FS.

Discount: 110-10% C20-15%.
Export Order enquiries welcome (VAT free)

Dept. E.E. 61, CHEDDINGTON ROAD, PITSTONE,
Near LEIGHTON BUZZARD. BEDS. LU7 9AQ

Tel.: Cheddington 668446 STD (02%). GIRO No. 331 7056
Catalogue FREE. Callers pleise phone first

PARKERS SHEET

METAL FOLDING
MACHINES

HEAVY VICE
MODELS

With Bevelled Former Bars
No. I. Capacity 18 gauge mild steel 36in. wide £17 00 carr. 50p
No. 2. Capacity 18 gauge mild steel x 24in. wide £12.00 carr. 38p
No. 3. Capacity 16 gauge mild steel x 18in. wide ... E12.00 carr. 38p
Also new bench models. Capacities 36in. x 18 gauge E35.00 24 in. x 16
gauge L32-00. Carriage 75p. Add 10% VAT to total price of machine &
carriage.
End folding attachments for radio chassis. Tray and Box making for 36in.
model. 274p per ft. Other models 171 p. The two smaller models will form
flanges. As supplied to Government Departments. Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.
A. B. PARKER, Folding Machine Works,
Upper George Sc., Meckmondwike. Yorks. Heckmondwilge 3997

Dimmit
range of light dimmers

Illustrated is the popular PMS01000 module.
A 1000W professional quality dimmer. linear
operation, interference suppression. 60mm slider
range: size 12 x 5 x 4 cm. ideal for low cost stage
and disco lighting. Used by schools, theatres.
studios. etc., Complete with scale plate, fixing screws
and full instructions. 0.50 inc. VAT, add 10p P. & P.
Also available in 2kW, with separate heatsink.

The Dimmit range includes standard wall mounting
models for home and office, etc. Professional modules for
use on lamps, heaters, motors etc. Rotary and Slider
control versions. Ratings: 400W, 1.000W, 2.000W.

NEW addition to Dimmit range -Model SL800 sound to light
converter. Modulates the light in time with sound. Built-in microphone.
Just place unit near any sound source -radio, hi-fi, tv, human voice, etc.
No connections to speaker required, simple wiring -similar to dimmer.
Rating 800 watt. Full instructions. £6.50 inc. VAT. add 10p P. & P. Send
lap for complete illustrated catalogue and price list.

YOUNG ELECTRONICS Mail Order Dept.

QUALIFY
TO EARN MORE MONEY

In a better job
Ekciting new career opportunities! They're just waiting to be grasped
-In the ever-growing industries of electronics, radio and television.
And with ICS behind you, you can soon win the qualifications YOU
need to assure your career success. Win them in your own time, in
your own home, by starting an ICS learn -as -you -earn correspond-
ence course now. You get personal, individual attention from really
expert and experienced tutors. We teach you the theory, we teach
You the practice. Books and components arc provided. So is all the
assistance, all the backing you need.
We also have a complete range of courses at the ready for people
keen to score success in other fields. Whatever qualification you're
after, we can help you get it, whether you're pushing ahead where
YOU are or switching to something completely new.
Take your first step now towards a better paid, more assured future.
Send for your FREE Careers Guide today.

Take one of these
courses

Society of Engineers Graduatesbip (Electrical Engineering)
G & G Telecommunications Technicians Certificates
C & G Electrical Installation Work
C & G Certificates in Technical Communication Techniques
C & G Radio Amateurs
MPT General Certificate in Radio Telegraphy
Audio, Radio and TV Engineering & Servicing
Electronic Engineering Maintenance, Engineering systems
Instrumentation & Control systems
Computer Engineering & Technology
Electrical Engineering. Installations. Contracting, Appliances
Self -build radio courses
. . or take one of these if your future lies in other fields
GCE 0 and A Level
Basic foundation for success in
a thousand and one careers -
recognised by everybody.

All Boards -64 subjects

Building
Tuition for recognised technical
qualifications in all fields.
Architecture
Builders Quantities
Carpentry, Joinery
Draughtsmanship
'Quantity Surveyors
Clerk of Works
Heating, Ventilating

Engineering
Theoretical and practical
tuition geared either to
Professional and technical
examinations or to vocational
(non -exam) courses
Mechanical, Motor, Diesel,
Chemical
Welding
Refrigeration
Draughtsmanship
Garage Management

Management, Marketing and
Business'
Instruction in the latest proved
principles and techniques
used in each highly specialised
area.
'Personnel
'Administrative
'Works
'Transport
Business
Industrial
Sales
Marketing
'Advertising
'Marketing
*Public Relations
Sales
Business
Computers
'Purchasing
*Book-keeping
'Work Study
Storekeeping
Small Business Owners
Fire Service
'Promotion and Institute of
Fire Engineers
Police
'Entrance and Promotion

* Courses for appropriate professional exams available in addition
to ICS Diploma courses.

POST TODAY FOR FREE DETAILS fm

I
Name

I
I

Age

your key to a
brighter better future

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

Address

Occupation
I

_154 Lawford Road, London NW5 2LN. Telephone 01-267 0201
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The Sinclair Cambridge...
no other calculator is so powerful

and so compact.

Complete kit -42495! Psar
The Cambridge - new from
Sinclair
The Cambridge is a
new electronic
calculator from Sinclair,
Europe's largest
calculator manufacturer.
It offers the power to
handle the most complex
calculations, in a
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price - and by building it
yourself you can save a
further £5.50 !
Truly pocket -sized
With all its calculating
capability, the Cambridge
still measures just
4 x 2" x ;6". That means
you can carry the Cambridge
wherever you go without
inconvenience - it fits in your
pocket with barely a bulge. It
runs on 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
will back you throughout if you've any
queries or problems.
The cost ? Just £2745!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 -so you're
saving £5-50 ! Of course we'll be happy to
supply you with one ready -assembled if
you prefer- it's still far and away the best
calculator value on the market.

590

Features of the Sinclair
Cambridge
*Uniquely handy package.

42"x 2`2' x weight 3= oz.
*Standard keyboard. All you

needforcomplex calculations.
*Clear -last -entry feature.
*Fully -floating decimal point.
*Algebraic logic.
*Four operators (-I-, x,

with constant on all four.
*Constant acts as last entry

in a calculation.
*Constant and algebraic

logic combine to act as a
limited memory, allowing
complex calculations on a
calculator costing less
than £30.

*Calculates to 8
significant digits, with
exponent range from
10-20 to 10'9.

*Clear, bright 8 -digit
display.

*Operates for weeks on
four U16 -type batteries.
(MN 2400 recommended.)

Everyday Electronics, November 1973



A complete kit!
The kit comes to You packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents:
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.
4. Thick -film resistor pack.
5. Case mouldings, with buttons;

window and light -up display in
position.

6. Printed circuit board.
7. Keyboard panel.
8. Electronic components pack

(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

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.

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

How ? It's all explained in this unique
booklet, written by a leading 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 like :
Logs Sines Cosines
Tangents Reciprocals nth roots
Currency Compound
conversion interest
and many others ...

Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire
Reg. no : 699483 England
VAT Reg. no : 213 8170 88 Ls- MINN Il mE NI mii MB ii is= MN MN 11=1 Iii EMIN mi. ml
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Why only Sinclair can make you this offer
The reason's simple : 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
calculator in the world. In 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
producing 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 logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.
And you benefit !
Take advantage of this money -back, no -risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we'll 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 orderform below and slip it in the post today.

Price in kit form : £24.95 + £2.50 VAT. (Total : £27.45)
Price fully built: £29.95 + £3.00 VAT. (Total : £32.95)

EE I I 73

II To: Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire, PE17 4HJ

ljPlease send me Name

I a Sinclair Cambridge calculator kit at
I£24-95 - £2.50 VAT (Total : £27.45)
E a Sinclair Cambridge calculator ready

I built at £29.95 4- £3.00 VAT Address
(Total : £32.95)
I*I enclose cheque for £ , made

out to Sinclair Radionics Ltd, and
crossed.

I *Please debit my *Barclaycard/Access
account. Account number

*Delete as required. PLEASE PRINT I



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
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 EVERYDAY ELEC-
TRONICS keeps the home constructor right up
to date.

everyday
electronics ZEW

WIRE -LESS
In the good old days when radio 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

Our December Issue will be published on Friday, November 16
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4 BAND
T.R.F.

RECEIVER
BY EG.RAYER

For reception of "amateur" short wave transmissions as well
as the normal medium wave

WHEN correctly used, a t.r.f. (tuned radio
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 no 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 t.r.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 Ll is one of the four tuning coils, placed
in the holder mentioned. Capacitor C3 is the

Table 1: Wavebands obtainable

Coil Waveband
2 Medium wave
3 Amateur and shipping
4 Generally used short wave
5 High frequency short wave

Frequency
550-1500kHz
1.5-5-5kHz
5-0-20MHz
10-38MHz

tuning capacitor, operated by a dual -speed ball
drive, and frequencies can be marked directly
on the scales. Components C2 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 frequencies, so it is worth while having
optional aerial sockets-SKI gives a direct con-
nection to the aerial coupling winding of Ll,
while plugging' the aerial into socket SK2 intro-
duces the pre-set capacitor Cl.

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

(4. = £8:00 plus case
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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. (audio 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
holes for the 6BA bolts. Place the board in the
chassis in the position shown in Fig. 4 and drill
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
holes in the chassis, and further nuts on top of
the chassis secure the board, and provide the
electrical chassis return.

Mouth the r.f. choke (L2), R1, C4, R2, C5 and
C6 as in Fig. 2. Turn the board over, and
Fig. 2 (right). Layout and wiring of components
mounted on the r.f. circuit board.
Everyday Electronics, November 1973
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connect as shown for the underside wiring. A
20 s.w.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.

Components ....
Resistors R5 33kit

R1 1.5Mil R6 56ki1
R2 2-7k0. R7 10ki2
R3 2.2k0 R8 15s2
R4 4.7kS2 R9 1k.c2

All +5% kW carbon

Capacitors
C1 30pF beehive trimmer
C2 50pF variable, Jackson C804
C3 365pF variable, Jackson 00, single gang
C4 100pF
C5 0.02pF
C6 2000pF
C7 4pF elect. 9V
C8 0-5pF
C9 100pF elect. 10V
C10 100pF elect. 10V
C11 2000pF
C12 100uF elect. 10V
C13 220pF elect. 10V

SEE

SHOP
TALK

Potentiometers
VR1 4-7k1.1 log, with switch
VR2 25killin

Semiconductors
TR1 MPF 102 n channel f.e.t.
TR2 0071 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 RFC5 radio frequency choke

Miscellaneous
SKI, 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.

The field -effect 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 C13
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 layout and wiring.
5K3
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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
audio 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, B1 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 short-circuit or damage the
capacitor.

The panel is fixed by VR1, 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
Everyday Electronics, November 1973

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
holes in the capacitor mounting bracket can be
enlarged or elongated with a small file, to permit
horizontal and vertical adjustment of the capa-
citor, to match the drive.

-- The drive automatically 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 such 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 Cl must of
course be completely insulated from the metal.

OTHER WIRING
Complete the wiring as in Fig. 4. Leads from

the r.f. 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 SKI. 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 B1 positive on the a.f.
board, to a positive clip.

If the output jack is insulated, it does 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 shorted.

CABINET
The metal case measures 203 X 152 X 152mm

(8 X 6 X 6 inches) and for easy coil changing it
is necessary to arrange for an opening top.
This can be done by marking a section
152 X 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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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 150 X 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.

LOUDSPEAKERIPHONES
A 16 ohm speaker is most suitable, but a

25 ohm unit can be employed with almost
similar results. For best volume, a 90mm
(312 inch) or larger diameter speaker is recom-
mended. It should be fitted in a cabinet or
attached to a baffle.

When using headphones, maximum output is
not 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 ohms, 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

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

is also 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 7MHz amateurs while the cursor
is at 7.0 td 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 VR1 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 almost rises.

To receive the usual a.m. 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 Cl 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 build-up of sensitivity will be
impossible. So experiment with the setting of
VR2, 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
into SK2. Generally, SKI. 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 expected
that using the receiver will be exceptionally
tricky. However, the results which are obtained
with any t.r.f. circuit depend so greatly on
regeneration that it must be understood that
the adjustment of C2 and VR2 is very important.

Readers' Bright Ideas; any
Idea that is published will be
awarded payment according
to its merit. The ideas have
not been proved by us.

I would like'to submit, for possible publication in your
Bright Ideas column a cheap way of mounting l.d.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 I.d.r. which is
pushed into the DIN plastic case until it is flush 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 good method of fitting small 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 small
piece is worked into a thin "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.

Btu -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 drilled 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,
Dun mow.
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The first prize-a complete Viscount Audio
System from RTVC.

Runner -Up prizes from Antex and Adcola

W

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, Antex (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; Paul Beeson, Radlett; 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 -
son, Whauphill; Martin Cook, Dorchester; Martin Cooper, Teesside,
Dave Ccpestake, Walsall; Gordon Coppock, Cranleigh; G. Crook,
Bristol; W. J. Cuthbert, Hastings; R. B. Dale, Thirst; 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 Hamilton, 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 -le -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, Dartford; 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;
Ian Thomas, Theydon Bois; P. Thompson, Haywards Heath;
D. A. Thornley, Dukinfield; Philip Thursfield, Newport; Ian Tindale,
St. Albans; R. P. Tingle, Kettering; M. Turner, Lakenheath; 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; an Wilkie, Edinburgh; D.
Wilkinson, Redditch; Jonathan Williams, Ruislip; N. E. Williams,
Llandudno Junction C. Willis, Benfleet; R. Brendon-Wynne,
Birmingham.
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FOR BEGINNERS IN ELECTRONICS...
THEORY iIND EXPERIMENTS

TUTOR : PHIL ALLCOCK*

LESSON 2 Current Flow, Resistance and the Diode

LAST month, in the first lesson of this series,
some basic ideas about current flow and

series circuits were covered. Current is known to
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 behaviour
using positive charge, and since like charges
repel, this positive charge tends to 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 distinguish between conventional
and electron flow the text will be specific, other-
wise conventional flow should be assumed.

VOLTAGE DIFFERENCE
It is usually convenient to refer to the voltage

difference between two points in a circuit, as
this can be readily measured, rather than refer
to the absolute 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 mountain in 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.

CONVENTIONAL CURRENT FLOW

A

2kI2R3

B1 I ELECTRON
4.5V FLOW

R2 2k12

-~RI+
Skit

Fig. 2.2. Height with respect to the sea level
reference.

-1000'

REFERENCE
LEVEL

_

+3000

* North Staffordshire Polytechnic (Any communications arising from the Teach -In '74 series must be addressed toEveryday Electronics, Fleetway House, Farringdon Street, London E.C.4)
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any other chosen reference point. If we choose
point D as the reference and measure the
voltage at points A, B and C the results will all
be positive values.

REFERENCE
It is sometimes necessary to indicate the

reference point in symbolic form and this can
be done by writing, say, VA]) which means the
voltage at point A with respect to D. Similarly
Vsc is the voltage of point B with respect to C.
The use of subscripts is very common 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 VAII-=

VB.% and V.,,s= V AB+ Vitc, etc. An example
using Fig. 2.1 should make this all quite clear.

The total series resistance is RT=2kS1+21a1
+5k12=91c11.

Hence the current / 4.5 voltsu mA.
9.0 kilohms

mitliamps)

Thus I' ,B= 2 X 0.5= 1 volt ( volts= kilohms x
milliamps)

Viw=2 x 0 5= I volt
Veli=5X0-5=2.5 volts
VI,B= - (7 X 0-5)= -3.5 volts

and V.,11-1- Viu+ VAI:=
battery voltage = 4.5V.

Notice that for resistors, 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 hnial=ii+

Since the voltage across each resistor is the
same, namely VA11=9 volts, the total current is
given by

9 9 mA=(1-5+3-0) mA=4-5mA.3-0[total = 6-0
As far as the battery is concerned the parallel

combination of these two resistors behaves as
though it was a single resistor of effective value
given by

9.0 (v) 9.0 (V) -2k11.
4.5 (mA)

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

RI R2
RI - R2

If more than two resistors are connected in
parallel the effective value can be calculated
from the formula

RI

I I

R2 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 parallel
with each other whilst the combination is in
series with RI and the battery. If we replace R2
and R3 by their effective parallel resistance value
the circuit becomes a simple "two -resistor"
series circuit as indicated in Fig. 2.4. If the cur-
rents in the three original resistors are called
h, I, and L it is possible to write the following
equations using the ideas already covered:-

/,,"=h=1,+!
V,,:=1, RI
Vitc= /2 R2= R3=1,
VAu+ VHF= 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 parallel.

9V

Fig. 2.4. A series parallel combination of resistors.

1
131

45V

R1

R EFFECTIVE
R2 R3
R21 -R3

C
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VARIABLE RESISTORS AND
POTENTIOMETERS

Use has already been made of the 100 ohm
and 5 kilohm potentiometers 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 operated by rotating a spindle which moves
the sliding contact over approximately 34 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 kilohms.

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 VI X I

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

'OUTPUT VOLTAGE
DEPENDS ON
SLIDER POSITION

Fig. 2.6. Energy dissipation in a circuit.
I

B1

45V

/T

RI

R2

ENERGY SUPPLIED BY BATTERY
.4-51 + V2)/ JOULES/SEC

604

...,...". ENERGY LOST AS HEAT
=VII JOULES/SEC

IVOLTAGE . / RI .V1

?VOLTAGE . I R2 =V2

..-.-\"...ENERGY LOST AS HEAT
=V2/ JOULES/SEC

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, 1 watts
but / R1 by applying Ohm's law.
Hence, power in R1=--1 R1 X 1= I' Rl.

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

i.e., Power in R1= 1/,'/R I.
The power dissipated in R2 is obtained in a

similar way by replacing R I by R2 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. 2.4
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 inpolarity 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 bias 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 blood
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 usually 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 into 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 voltage the diode readily conducts and the
current flow is then mainly determined by the
conditions in the rest of the circuit. The voltage
VAC across the diode rises only slightly even
though the current may increase from say lmA
to 100mA. A similar change of current in a
resistor would involve a hundred -fold 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 RI = 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 VAc=VAI3-1- VBc.

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

9V

C

R100kI202%

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
= 10 kilohms and then with R1 =R2= 100 kilohms.
In this last case the readings for VAB and VBC
will both be lower than before at about 3.0 volts,
whereas VAc will still be approximately 9.0 volts.
By reviewing Fig. 2.4 try to explain these results

must be restricted to 1 ampere due to power
dissipation requirements.

D1 SYMBOL FOR0 DIODE 114001

ANODE CATHODE

COLOURED BAND
(OR + SIGN)

FORWARD BIAS 'EASY" FLOW
CURRENT DIRECTION

BLOOD CIRCULATION
ONE-WAY VALVE

Fig. 2.7. The Diode and representation of its
action.

CURRENT I
RESISTOR

CHARACTERISTIC

4-5V'FORWARD
BIAS"

VAC
/ 0 05V

REVERSE

BREAKDOWN
VOLTAGE '4,

Fig. 2.8. Diode characteristics and test circuit.

Next month: another new component known as
a capacitor is introduced 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
1N4001 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
voltage will be:

VR across 1005//(rnA)
10

/
00

100 (e)
volts

Hence I=(10 VR) mA where VT; is the voltmeter
reading in volts.

The diode voltage IfAc for any level of current

Table 2.1; Diode Characteristics

VR (Volts) 0 10 2.0 3.0 4.0

/=10VR (mA) 0 10 20 30 40

VAC (Volts) 0

VR READINGS CAN BE
SET BY SkIL

Ns.... POTENTIOMETER

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
is 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
actually 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 voltage. 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

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 /LA 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 (9-1 -5)=7-5 volts. These values
correspond to 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
value of 1 kilohm and a circuit current of
4- 5mA. The resistance values are sufficiently
low in this test that voltmeter loading errors are
negligible.

What do you know?
CURRENT
1 Say which way conventional current flows and

state the difference between this and electron
flow.

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
electrolytic 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
equipment, and what is the advantage.

ANSWERS
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N this, the final part of the Semiconductors
I 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 connecting 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, but no
connection should be made to the base.

F-81
6V

100k11

EMITTER COLLECTOR

R2
82011

MEI
5mA

61
6V

EMITTER

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 0 2mA.

If the meter reads above lmA 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 to the base 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 2N711, virtually all of the
specimens tested gave a satisfactory reading
even when the 100 kilohm resistor was used in
the base circuit.

COLLECTOR

R2
82011

MEI
5mA

Fig. 6.1 (left). Circuit for the
basic tests on an npn transistor.

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

NPN 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= 601AA,

If the common emitter current gain (hf.) of
the transistor is 10, then 600pA. will therefore
flow in the collector circuit.

If the transistor gain is 500, one might expect
that a collector current of (60 x 500) 1,A=30mA
would flow. In this case, however, the collector
current flowing through the 820 ohm series
resistor limits this current to about 7mA. 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 shorn
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 current 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 connected 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 npn 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.

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.

El
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NOT 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 used 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 latter 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.

For today's amateur constructor of electronic
projects there are several forms of construction
open, namely (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
simple as possible so that the circuit can be
easily traced in the event of a failure.

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

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 all
electronic 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" quantities. It is found to be
slightly more expensive than other methods but
points in its favour lay in the fact that the
finished 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 etchant is a solution of
ferric chloride (FeC12).

In EVERYDAY ELECTRONICS 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
ELECTRONICS show the components mounted
in position on the top (plain) side of the board
over a tinted area; this area is the copper
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
component 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
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Fig. 1. The copper laminate pattern that replaces
discrete wiring between components.

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

Fig. 3. The completed printed circuit board of
Fig. 2 with components soldered.

TO CI
TO Lt

T LI BI -ve SI AND TLI

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

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

COMPONENT COMPONENT BOARD

/1
COMPONENT LEADS CUT COMPONENT LEAD BENT
HERE,THEN SOLDERED BEFORE SOLDERING

(a) (b)

Fig. 5. Method of securing components to the
component board.
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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 circuit will come
away from the board and possibly be severed.

Connection of other components not mounted
on 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 to a single
point if desired or required.

Flying leads from the board to remote 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
connector.

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 construction board and is featured
regularly in EVERYDAY ELECTRONICS construc-
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,

referred to normally 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 interconnections, 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 to be
soldered to the strips, are shown as black dots,
sec 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.

When mounting components (with the excep-
tion of transistors) the leads should be bent as
indicated in 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 tool 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 to the
component lead and copper around it. Fig. 5a:
another method often employed is to bend the
leads as shown in Fig. 5b to form a semi -mechani-
cal joint before soldering. It should be pointed
out that if this method is used component re-
moval at a later 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 matrix where
desired, and holds firm. The pin should then be
soldered to the copper strip at the point of entry.

SPECIAL SUPPLEMENT
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Photograph, above and below, of the two most
commonly used types of Veroboard referred to in
the text. ,

Fig. 6. Photograph and drawing of the underside
of the same component board showing breaks
and soldered connections.

ABCCE
COPPER STRIPS

1 0 0 0 0 0 ON UNDERSIDE

2 0 0 0 0 0--------
3 0 0 0 0
4 0 0 0 0 0
5 0 0 0 0
6 _20_ 0_,

LOCATION 06/

Fig. 7. Hole location using system of co-ordinates.

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 Vero board.

Photograph of another general purpose wiring
board (Ringboard).
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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 i.e. 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 earlier. 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 EVERYDAY 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 e.g. to V111, and at its origination
from the board by letters A, B, C. D, etc 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 48A 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
Stickon 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 self-adhesive on
one side. The self-adhesive carries a paper back-
ing to protect its adhesive properties; Q -strip is
available in widths of isin. and 'Fin. and is

sold in reels.
The use of stick -on wiring enables the "physi-

cal" circuit layout to he made as per the
theoretical circuit diagram. This is a very useful
property for the beginner because he is 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 -
board or printed circuit board form connections
between the components.

Q -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 necessary to
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 strip 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. Run 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 -on
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. Then using a
pointed tool such as a sharp nail or scriber, the
copper strip is pierced at 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 Veroboard, Fig. 10a.

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

When two pieces of Q -strip are to be joined
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
insulating tape over the lower strip and then
passing the other strip over the top.

SPECIAL SUPPLEMENT CONSTRUCTIONAL METHODS
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Fig. 9. Schematic of underside of component
board using unclad Veroboard.

Photograph of Fig. 9.

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 not 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 period,
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 strip firmly home

Method of mounting component board; appli-
cable to all types of construction discussed here.

(a)

(b)

0000 ** 06000/99aft  ** Oaa00000
f.000 90000 aloof atiore

CC,r 
O.  s p **  

r47 0 0  *
.2,  0 Pr   a ado* a  410ess    

ar  0.  *    0I  
0

           1   
1  

101 0"  :    *   

  . 9.

II

4  0 4Villth   
Fig. 10. Methods of placing stick -on wiring with
reference to component holes.

again (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 method.

Veropins will be found very useful with this
method of construction for flying leads, large
components, multiple connections at one point
etc. and should be used as described in the
previous methods.
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Fig. 11. A simple project wired u p on a piece of
standard tag board.

Fig. 13 (right). Photograph of alternative 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 soldered
across opposite tags or across tags on the same
side, Fig. 13; 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. -

One 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 p.v.c. covered
wire.

For the tag board and the double sided tag
strip, tag push -on connectors are available for
connecting, via a flying lead, to components
remote from the board/strip. These push -on con-
nectors are advantageous when the tag board/
strip needs to 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, bolts 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 transistor and yet, more often
than not, 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
you introduce even a small value
resistor in the emitter circuit base
current will cause current to flow
between collector and emitter of
the transistor. This causes a poten-
tial 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-

Everyday Electronics, November 1973

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 all 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 single diode. The signal
is still of an intermittent d.c. but
is much easier to smooth because
you 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 circuits, 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
potentiometers 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

usually have a rating of around
500mW while many of the sub
miniature presets are less than
100mW.

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

Soldering
Having just started in elec-

tronics I am not very good at
soldering but I have followed
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 Veroboard 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 household
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
beat of the iron before you apply
the solder.

(INTERCOM SYSTEMS
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"This one has a warning system-
a red light flashes whenever your
wife enters the office building."
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ALARM
By 1111H. KEENE

Detects the presence of smoke and
combustible gases and vapours

THis 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
below 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 Limit*

Butane
Propane
Ethane
Methane
Hydrogen
Carbon monoxide

1.8
2.12
3.0
5-0
4.0

12.55

*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 quite 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.

CIRCUIT
The complete circuit of the Gas Alarm is

shown in Fig. 1 and can be seen to consist of
four distinct sections: the power supply, level
switch, output amplifier and audible 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 DJ and then smoothed by
capacitor Cl. 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
integrated 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

lE At

= Approximate cost
of components

ri4

including V.A.T.

t6'30 plus case
i
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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 chattering 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 1.e.d. If using
an 1.e.d. a current limiting resistor must be
placed in series with 1.e.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 limit
the base current of TR1. Reversed biased diode
D2 across the coil protects the transistor from
any back e.m.f. 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 contacts 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.

MAINS
240V 240V

E
C

Components .
Resistors

R1 120 5W
R2 2.21(12

R3
R4
R5
R6
R7
R8

1k0
1k0
1 ko.
10k0
10k0.
1 kS2

  

watt carbon -10%

Potentiometer
VR1 10k0 carbon linear

Capacitors
C1 1000/S 9V elect.
C2 1004F 9V elect.
C3, C4, C5 0.1pf

Semiconductors
TR1 ZT80 or 2N3704 silicon npn
TR2 ZTX300 silicon npn
TR3 ZTX300 silicon npn
D1 ZS178 or IN4001
D2 ZS178 or IN4001
IC1 741 operational amplifier and holder
SGS1 Semiconductor gas sensor

Miscellaneous
S1 Mains on/off switch
T1 Mains transformer, secondary 6V -6V

500mA
RLA Type PC2, 1850 or similar with at least

one set of normally open contacts
LS1 Miniature loudspeaker 350 impedance;
base holder type B7G; metal case; Vero -
board Olin. matrix 24 x 22 holes; nuts and
bolts, 4BA and 6BA; length of three core
mains lead.

gliOP
TALK

Fig. 1. The complete circuit diagram of the Gas Alarm.

POWER SUPPLY

D1 25178

LEVELSWITCH OUTPUT AMPLIFIER

52
2-2k12

5651

6V
R1

rrThtV121;..
CI

000pr

IC

VR1

!LEVEL'

C2
!GOFF

RLA
1

R4

741 1 kJ2

D2
25178

2>1,

TR1
ZTSO

AUDIBLE ALARM

R5 55 R7 R8
1k.2 '0k12 Okn. 1 ki2

C3 CS

Od

b

ZTX300 ZTX300

TR2 TR3

',JF

LS1

35.12
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CONSTRUCTION
The components are mounted 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 result 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, loudspeaker and switch in
their respective positions. Wiring up the com-
ponents should now be carried out 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.

The voltage dropping resistor 111 is mounted
on a piece of Veroboard on stand-off legs and
then spaced from the instrument case. It is
advisable to keep this well away from the rest
of the electronics to minimise any thermal
effects.

UNDERSIDE
VIEW

ON BASE
PINSPN

21
HOLDER

CIRCLE DENOTES SIDE
TO 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 valve 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.

will go into the alarm condition
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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RLA1
D1+
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COMPONENT BOARD

ALARM
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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
vol6ge from the sensor which just drops below
that set by potentiometer VR1, 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 VR1,
thus switching IC1 output to the earth rail. This
is because of the unequal resistor ratios to
earth at the inputs inside ICI 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 equal 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 boating
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. CI

...Counter Intelligence
BY PAUL YOUNG

A retailer discusses component supply matters.

LAST 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 your 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
614

your current one, with any luck
you will have everything to hand
for your 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 14 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
in 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
adequate. However, I don't wish
to mislead you, because except
for bargain parcels (where you
take pot luck on the contents)

I don'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
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 small 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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mum TO EARTH-
By GEORGE HYLTON

"What is the significance of 'ohms per volt' as applied to volt-
meters?"

One of the aims 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. So
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 objection?
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 ohms by
volts. . .? There ain't no such
animal. At this point, while we're
thinking it over, we'll do our bit
of mathematics. It's straight-
forward. Take our mysterious
quantity R/V and substitute for
R its Ohm's law equivalent, V/I.
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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/I?

THE SMITH
Let's give it a name, then we'll

feel better. Let 1/I 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 =1/1. Much tidier. But
what, after all this, does the
smith actually measure? A fair
question. Whatever it is, you can
see, by putting 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 you'll 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 know
when making measurements
with it.

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 voltmeter 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 50 per cent
low.

If you are stuck with lk.Q/V, the
best thing to do is to switch to the
10\r 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 vou work it
out carefully) 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.
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THREE BY THREE GAME
BY GEORGE FRANCIS

A simple game for two players or a

Tms 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 Si, 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 S2, the selection is for lamps LP4, LP5
and LP6, while S3 similarly selects LP7, LP8 and
LP9.

t

special "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
LP9 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.

PLAYER Y

cc
w
>-

a.
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Components .... s'llop
TALKLamps

LP1-9 2.5V 0.3A m.e.s. (9 off)

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

Miscellaneous
B1 1-5V 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
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
S4 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 in 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 panel 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 only when held down. Each board
is about 90 X 45 X 13mm thick, and is recessed
75 X 25 X 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

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 circuits 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
alternately. Each player tries to make his own
turns convey the best advantage to himself, 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 circles in
Figs. 1 and 2. Players read a number alter -
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THREE BY THREE GAME
/,-

LAMP HOLDERS

r CASE

TO
SWITCHES

LPI

LP4

LP7

LP2

LP5

LP3

LP6

LPB LP9
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LP3
LP7

LP6
LP8

LP9
LP9

55 S6

St

S2

Fig. 2. Wiring of the base board and switch boxes. Two switch boxes are required, one housing
Sl, 2 and 3 with the other housing S4, 5 and 6.
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VISCOUNT III -
aboost in the output

VISCOUNT III 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 III. We design it . . . we make it . we sell it direct
to you-passing on all the economies that come from cutting out middle -men! That's the only way
you can get so much quality for so little money!
The unique VISCOUNT Ill amplifier, plus she Garrard SP25 Mk III deck, plus -the magnificent Duo
Type III matched speakers (or Duo Type II for a small room) give you an audio installation that will
prove unbeatable for listening pleasure! And the teak finish will harmonise and enhance virtually
any style of interior decor! On the brushed aluminium front panel of the amplifier you'll find all
the facilities you need-volume, bass, treble and balance controls, plus switches for mono.stereo,
onfoff 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 performance by

Heifetz or Menuhin . the pathos and the panache of Liza
Minelli . . . the majestic sonorities of the brass band and the
elfin subtleties of the virtuoso clavichordist-hear every
nuance with a fidelity that you have never experienced before!
Come and hear VISCOUNT III! If it's inconvenient to travel,
buy by post in the confidence chat you won't be disappointed
(and with a 24 -carat Money -Back Guarantee to give you
extra reassurance). Don't settle for second-best!
SPEAKERS: Duo Type II Size approx. 17in x 101in >:

Drive unit I 3in x 8in with parasitic tweeter. Max. power
10 watts 8 ohms. Simulated Teak cabinet. £14-00 a pair H
£2.20 p. & p. Duo Type III Size approx. 231in x I I lin x
Drive unit approx. 133in :< Eliin with HF speaker. Max. power
20 watts, 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer
cabinet. £3200 a pair £3 30 p. & p.

STILL ONLY £49 COMPLETE

PRICES = SYSTEM I

Viscount III R102
amplifier £24.20+£I p&p

2 Duo Type II speakers £14-00+£2.20 p & p
Garrard SP25 Mk III

with MAG. cartridge
;plinth & cover £18.00+ El 75 p&p

Total £5620

Available complete
only E49.00

PRICES SYSTEM 2
Viscount R102

amplifier £24-20+£1 p & p
2 Duo Type III speakers £32.00 +£3 -30 p &
Garrard SP25 Mk III

with MAG. cartridge
!plinth & cover £18.00+£1 -75 p & P

Total £74-20

Available complete 1654w fir"for ifff

THE TOURIST PUSH-
BUTTON CAR RADIO
KIT L6  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. It is permeability tuned and
sturdily constructed. Output is a full 2.5
watts 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,
etc. The kit includes a pre -built RF tuner unit, and fully rnodulised IF
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 L6.60 p. and p. 55p. Speaker with baffle and fixing
strips £1-65, -I-. 23p p. & p post free if

bought with the kit. Send stamped addressed envelope for leaflet.
If you can solder on printed circuit board, you can build this push-
button car radio kit. It's simple-just follow the step-by-step instructions.

PE TAPE LINK CONSTRUCTORS

4

R

Suitable 3 speed tape deck, less
heads. Caters up to 5fins. spools.
240V AC mains. Unused but store
soiled hence no warranty.

LI P. & P. £4.00
441Seli

V.11
RADIO AND TV COMPONENTS (ACTON) LTD, Dept. E 21 HIGH

STREET, ACTON, LONDON W3 6NG 323 EDGWARE ROAD,
LONDON W2

C

RELIANT Mk IV
MONO AMPLIFIER

.5 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. *Attractive Styling.
INPUTS I. Crystal Mic or Guitar 9mV. 2. Moving coil

Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide
range of medium output equipment (Gram, Tuner, Monitor, Organ, etc.)
All 250mV sensitivity. Output 20 watts into 8 213'50 P- & p. 60p
(suitable for 15 Z.) Size approx. 12+ x 6 x 3-1 ins.

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 channel into 8 ohms. Inputs:
120mV (for ceramic cartridge). The
heart of Unisound is high efficiency
I.C. monolithic power chips which
ensure very low distortion over the audio spectrum.

IN -CAR ENTERTAINMENT
AT HOME
With this elegant stereo 8 track add on unit.
audio enthusiasts now have the opportunity
to extend their systems to include the play-
ing of 8 track cartridges. Simply select your
channel, by push button, four digital lamps
indicate channel selected. The Viscount III, the

fabulous Stereo 21 and the Unisound Modules zio.en
will accept this unit, simply connect up. II(PY 80p. P. & P.

Just write your order
giving your Credit
Card Number. Do

t send your card

Buy it

on

BARCLAYCARD
Extended Credt

Edgware: 9 a.m. to 5.30 p.m , half day Thurs.
Acton: 9.30 .rn. to 5 p.m. Closed all day Wed.

Aft
Access

takes the wading
out of wanting

Man order to Acton. Terms C.W.O. All enquiries Stomped Addressed Envelope

Goods not despatched outside U.K.

Everyday Electronics, November 1973
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electronics
lookI really

mastered

RAPY

... practical
...visual

... exciting !

no previous knowledge
no unnecessary theory

no "maths"

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

1/ BUILD AN
OSCILLOSCOPE

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

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

3/ CARRY OUT
OVER
40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time delay circuit.
servicing procedures.

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method-no maths, and
a minimum of theory-no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers. etc

FRE
, or write if you prefer not to cut page

POST NOW
for

L BROCHURE

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to:

we do not employ representatives

BLOCK CAPSNAME

ADDRESS PLEASE EEL 11 3

special free gift also to all our students
620 Everyday Electronics, November 1973



nately, and for themselves select a row giving
most favourable chance, while an opponent tries
to 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 choosing 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 colour, or cowboys and indians, 15
for each player.

All the "men" placed on the board. 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. 0

TAKE NOTE
In Table I of the Tutor Board article, page 533 the

wire lengths should be in cm not 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 miniature ones operate in the
reverse direction.

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

I I I I

ExTnionTiv,

100.

BABY
-AMP

SNATCH
ALARM
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

everyday
electronics

we apologise for this fundamental error.

Everyday Electronics, November 1973
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..SPECIIIE OFFER!
A HIGH QUALITY TOOL KIT

AT A SPECIAL PRICE -

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, ME991AA

Please send me the Tool Kit(s) as indicated at
£2.99 per kit.
I enclose cheque/P.O. No.
Value

No. OF KITS REQUIRED
NAME
ADDRESS

Tel. No.

No. OF KITS REQUIRED

NAME
ADDRESS

From: EVERYDAY ELECTRONICS
DEPT. E.E.1., ROCHESTER X, KENT
ME991AA

(Please cut around dotted line) - - - -
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.

To help new readers and established constructors,

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,

together 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 to avoid disappoint-

ment.
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BI-PRE-PAK
SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD

COMPLETE TELEPHONES
EX. G P O. NORMAL

HOUSEHOLD TYPE

ONLY 11.05
POST & PACKING 45p EACH

TELEPHONE DIALS
Standard Post Office type.

Guaranteed in working order.

ONLY 27;p
POST & PACKING 16ip

TESTED AND GUARANTEED PAKS

lie- 4 IN4007 Sil. Rec. diodes. 55p1,000 PIV lamp plastic

3" 10 4°:'?a;.11`gclIhrp'eIe-ct I;."tfi: type 55P

6" 200 55P
P& P 15p

H4 250 5513
PEP SP

He 40 W,pirzw,onyydZi.scors. Mixed ssp
i-iii 2 go.cp7 ITLrieltasitive 55p
H2.0 20 onc2,00.0.1jurc.p.siik.. 55p
H30 29, Diodes,itajc,2,An.egrs 55p

"" 100 bonded. «. Meted
Gold

55P
Unmarked.

me 30 MrsleadTrator, NPN
Silicon

H31/

H40
6 'BIZIrsql°2`gi`p'F'11;p4.tti`C'945 55P

20 rpYrrac!::,M.1121611-O 55P
Hit

2 j<1,.,,P*7,11-rte61117172 55p

UNMARKED UNTESTED PACKS

B' 50

566 150

887 200

Germanium Transistors 55pPNP, AF and RE

Germanium Diodes 55pMin. glass type
Trans. manufacturererefecia- CC
all tYP. NPN. PNP. Sil. and --r.

B64 I00 Silicon Diodes DO -7 glass
equiv. co 0A200. 0A202 55p

B86 100 Sit. Diodes sub. min. 55piN9f4 and 1N916 types
tie dn 250 .W. Zone.. Diodes 55pDO -7 Min. Glass Type

1-415 30 igiL13,1a.triinlizfrivoe,etifiers. 55p
H16  - rsExperimente' Pak of

Integrated Circuits. Data 55p
supplied
!1,s.:t:on Stud Rectifiers. 55p,?....Hi' 20

H2O 20 BY126(7TypeSilicon Rectifiers 55p
I amp plastic. Mixed volts.

H" 15 Power Transistors. PNP, Germ. 55p
NPN Silicon TO -3 Can.

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
encapsulated block will turn any
0-ImA meter Mao a lip and
accurate rev. Counter for any
car with normal coil ignition
system.

£1.10 each
f

OVER

1,000,000
TRANSISTORS IN STOCK

We hold a very large range of fully marked,
tested and guaranteed transistors, 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, 2N370213,
BCY70 etc.
Audio NPN, similar to ZTX300, 2N370819.
BCI07/8l9, BC1613/9 etc.
Please state Audio NPN or Audio PNP when
ordering.
ALL AT 500 for f3.30, ',ODD for £5.50, 10,000
for £44 P. & P. I 1p11,000.

OUR VERY POPULAR 4p TRANSISTORS
TYPE "A" PNP Silicon alloy, TO -5 can.
TYPE "B" PNP Silicon. plastic encapsulation.
TYPE "E" PNP Germanium AF or RE.
TYPE "F" NPN Silicon plastic encapsulation.
TYPE "G" NPN silicon similar ZTX 300 range
TYPE ".H" PNP silicon similar ZTX 500 range

RELAYS FOR £1VARIOU PES TYPES
P & P 271

Our famous PI Pak is still
leading in value for money.

Full of Short Lead Semiconductors & Elec.
tronic Components. approx. 170. We
guarantee ac least 30 really high quality
factory marked Transistors PNP & NPN.
and a host of Diodes & Rectifiers mount.
ed on Printed Circuit Panels. Identifica-
tion Chart supplied to give some
information on the Transistors.

Please uk for Pak P.I. Only SSp.
I 1p P & P on this Pak.

. 1 0

A CROSS HATCH GENERATOR
FOR Z3.85 ! ! !

YES, a complete kit of parts including
Printed Circuit Board. A four position switch
gives X -hatch, Dots, Vertical or Horizontal
lines. Integrated Circuit design for easy
construction and reliability. This was a project
in the September 1972 edition of Television.
This complete kit of parts costs L385,
post paid.

A MUST for Colour T.V. Alignment.

ELECTRONIC TRANSISTOR IGNITION
Now in kit form, we oiler this "up 10 the min-
ute" electronic ignition system. Simple to
make, Poll instructionS supplied with these
outstanding features:-
Transistor and conventional switchability,
burglar proof lock up and automatic alarm,
negative and positive compatability. This pro-
ject is a "star" feature in the September
Vdilion of "Electronics Today International"
magazine. Our kit is recommended by the ETI
magazine.

Complete kit including p & p £7 92
Ready built and tested unit £3 02 extra.

FREE CATALOGUE
FOR

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

PLASTIC POWER
TRANSISTORS

NOW IN TWO RANGES
These arc 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available in
NPN or PNP at the most shatteringly low prides of
ell time. We have been selling these successfully in
quantity to allyar. of the world and weare proud to
offer them under cur Tested and Guaranteed terms.
Range I. VCE. MM IS. HFE Min 15.

1-12 13-7_5 26-50
40 Watt 22p 20p I8p
90 Watt 2641. 24ip 22,
Range 2. VCE. Min 40. HFE Min 40.

1-12 13-25 26-50
40 Watt 33p Sip 29p
90 Watt 384P 36.i.p 33mp

extr
Complementary pairs matched for gain at 3 ap
Ito a per pair. Please state NPN or PNP on..
order.

INTEGRATED CIRCUITS
We stock a large range of 1.Cs at very competitive
prices (from i 1p each). These are all listed in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available
This jantastically detailed conversion calculator
carrie thousands of classified referentes between
metric and British (and U.S.A.) measurement. of
length. area. volume, liquid measure. weights etc.
Pocket Site asp. Wail Chart 18p.

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 16-ip eachA.Now new low profile
lk pin type at lElp each J type

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.I Transistor Equivalents and

Substitutes; 40p
This includes many thousands of British
U.S.A.. European and C.V. equivalents.
The /liffe Radio Valve & Transistor
Data Book 9th Edition; P. & p. 234p. 75p
Characteristics of 3.000 valves and tubes,
4,500 Transistors, Diodes. Rectifiers and
Integrated Circuits.

Sendfor fists of publications
N.B. Books are void of Y.A.T.

Please send me the FREE Bi-Pre-Pole Cnlologae.

NAME

ADDRESS

ALL PRICES INCLUDE 10% VAT

1
1

MINIMUM ORDER 50p. CASH WITH
PLEASE. Add I la post and packing per order
OVERSEAS ADD EXTRA FOR POSTAGE

ifBUY THESE GOODS WITH ACCESS.

MI MEI MI MI MI NI

BI-PRE-PAK LTD
CO. REG. No. 820919

DEPT. B, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF

TELEPHONE: SOUTHEND (0702) 46344

623



TRANNIES
I Dockyard, Station Rd.,
Old Harlow, Essex.
Telephone: 37739
(Saturday callers welcome)
Add 10p PIP Catalogue 10p.

All Prices
FULLY

INCLUSIVE
of VAT

74 Series TTL
(National Semiconductors and I.T.T.)
LOW PRICES, HIGH QUALITY 1

1 23 1 ' 1 25

7400 17p 155 7450 175 151) 74141 719 68p

7401 17i) 15p 7451 17p 159 74145 81.50 21.40

7402
7403

17p
17D

155
155

7453
7454

17p
17p

15p
15p

74150
74151

93.00
51-00

22-69
97p

7404 17p 155 7400 17p 159 74153 51.20 21-12

7405 179 15p 7470 29p 28p 74154 41-80 21.71

7406 369 32p 7472 29p 28p 74155 21.40 91-30

7407 36p 32p 7473 389 36p 74156 51-40 81.30

7408 18p 175 7474 389 360 74107 £1-90 21.81
7409 18p 179 7475 46p 45 74160 21-80 81.71

7410 169 14p 7476 409 Rep 74161 81.80 81.71

7411 24p 19p 7480 689 639 74162 24.00 23-76

7412 30p 259 7481 £1.20 81-15 74163 £4-00 83-76

7413 29p 27p 7487 489 87p 74164 22.20 2E-16

7416 44p 40p 7482 £1.11 81.07 74165 12-28 22.22
7417 449 40p 7484 91 01 96p 74108 23.55 53-28

7420 16p 14p 7485 £3'00 22.45 74174 22.33 22-22

7422 50p 48P 7486 32p 31p 74175 21-66 £155
7423 50p 48p 7489 9449 14-24 74176 22-55 22.44

7420 509 489 7490 58p 48p 74177 12.55 £2.44

7426 489 42p 7491 8100 95p 74180 nix 21.66

7427 46p 42p 7492 68p 659 74181 15.55 25-10

7428 70p 11.69 7493 689 65p 74182 22-05 21-83

7430
7432
7433
7437
7428

16p
450
80p
889
669

140
42p
769
62p
62p

7494
7495
7496
74100
74104

78p
78p
88p

£1.85
97p

759
75p
8

11-6059
95p

74184
74190
74191
74192
74193

13-55
52-00
11.92
22-00
22-05

£3.28
2194
51-97
£194
21-68

7440
7441

16p
88p

14p
659

74105
74107

979
419 Sap

74194
74195

2277
£2-05

82.88
21-66

7442
7443

68p
£1.30

65p
£7 .25

74110
74111

56p
2125

549
81-18

74196
74197

21-83
£1-83

5175
11.75

7444 £1.30 21.25 74118 81.00 95p 74198 25-55 £5.10

7445 £1.80 £1.78 74119 61.35 21-25 74199 £5.55 15-10

7446 97p 94p 74121 409 38p
7447 979 84p 74120 £1 40 £1 -SO

7448 £1 .00 97p 74123 22.78 52.67

Linear Integrated Circuits
301 D IL 509 723c DIL 99p

301 T099 56p 723c T099 959
301 8 PIN OIL 46p 741c 8 PIN DIL 389
301A DM 69p 741c 14 PIN DIL 399
30IA T099 69p 741e TO99 41p
301A 8 PIN DIL 8flp 747c DIL 46,
307 DIL 69p 748c DIL 399
307 TO99 69p 7480 TO99 41p
307 8 PIN DIL 66;
308
308A

TO99
T099

2245
26.40 THE FERRANTI

709c DIL 859 RADIO IC
709c T099 311, 220414 21-82

Electrolytic
Capacitors

VOLUME CONTROLS
Potentiometers
Carbon track 500 f2 to 22/11
Log or Linear.
Single 18p. Dual gang (stereo) 44p.
Single type with D.P. switch 13y

4 VOLT 16 VOLT 40 VOLT extra.
477 F 64p 13µF 6111 4714F 81p

CARBON SKELETON100pF
220p1 80p

3.3pF 841/
150µ1 6111

100pF gp
68p1 109

330µF 64p 150µF 89 220pF lly PRESETS
1000µF 1811 290pF 470p.F 199 Small high quality type (linear
4700µF 29y 880pF 17P 6130µF 259 only). All valves 100.5 meg ohms.

6.3 VOLT 1000p.F 17p
1500p1 259

1000jslo 25p
2200pr 449

-1 watt 6p each
-7.0 watt 7p each

3.3pF 6)1)
.

2000pF 43p
THYRISTORS
P.I.V. 50 100 200
1 Amp 28p 359 41p
3 Amps 449 509 SOP

300 400
1 Amp 44p 53p
3 Amps - 66p

58lIF 65;
150p.1 Sly
470µF lip
680pF 131)
1500p1 18p
2200µF 18p
33001iF 289

10 VOLT

25 VOLT
10pF Sly
221.iF 63p
47p.F 1549
100pF 8p
150pF 89
220pF 10P

4680µF 120P

63 VOLT
isF 619

2-2pF gfp
4.7pF 8fp
6.81AF ftly

22fiF 659
471s9 SIP
100µF
220511 8y
330111 10p
470111 10p

680#7 20P
1000RF 229
2200µF 599
5000p1 89P

40 VOLT

10pF SID
221.5F so
Gt3p1 10p
100pF llD
1.501.11 131)
9.201/1 19y

SLIDE SWITCH
SPOT llD each. D.P.D.T. 139 each.

MINIATURE NEON
1000pF llp 6fitiF 819 330µ1 229 LAMPS
1500pF 20p 15pF 6111 470141 26p 240V or 11.01: 1-4 Op. 3 Plus 4111
2200pF 2411 331,1" 6IP 1000,21 44p each.

Mullard Polyester Capacitors
C280 SERIES
2.50V P.C. mounting: 0-0/j41. 0-015, 0.022 31y. 0.033. 0-047. 0-068 4p. 0.1 455
0.15. 0-22 55p. 0.33 7p. 0-47 9411. 0.68 12p. lisF 14p. 1.5µF 22p. 2,2pF 279.

C296 SERIES
40010s 0-0015.1, 0.0015, 0-0022, 0.0033, 0-0047 35. 0.0068, 0-01, 9015, 0-022. 9033 3511-
0-047, 0.068, 91 45p. 0.15 elp. 0.22 8Ip. 0.33 12p. 947 1410.
160V: .9-elgy, 0.015, 0-022. 0.033, 0047. 0-068 Slit. 0.1 4p. 915 4p. 0-1 1/P.
0-15, 0.22 5Ip. 0.33 7p. 0-47 91p. 0-68 12p. 1 p.F 1419. 1.5pF 22y. 2.2g1F 24p

411.1*
KITS

We have been appointed stockists of
Arctzon high quality Construction Kits.

(209 P.P. on all kits).
Other Bits include:
U1165 Transistor tester 22.50
1311110 Stereo Amplifier 5±5vr 111.07
UK120 Hi.Fi Amplifier 12w I5-20
1311220 Signal Injector 22.57
1.71123.5 Acoustic Alarm for Absent

-minded drivers 28.39
1.01300 Four channel radio control

transmitter 20.53
UR310 Radio control Receiver 93-28
13K326 'GCX2' channel splitting

unit 1000 and 2000 Hz 17-88
mtaao 'GCX2' channel splitting

unit 1600 and 2500 Hz 27-88
1711345 Superheterdyne radio con

trol receiver 17.55
17K510 mW Radio Receiver 2796
UR525 VHF Tuner 120 to 160 raiz 1112-44
U11705 Windscreen Wiper timer 27.48
011715 Photoelectric cell switch 28.49
117/760 Acoustic switch 211-85
1321375 Capactive Discharge Elec-

tronic Ignition for internal
combustion engines /14-51

TRA100 24 hour Electronic Digital
Clock s82.60

Many other kits available. Send for the
Amtron Catalogue.
&THISE HIT PRICES INCLUDE V.A.T

VEROBOARD
0.1

24 x 33 24p
21 x 5 27p
39 x 35 279

x 5 315
17 x 2} 829
17 x 33 21.10
17 x 5 (Plain)
Pin insertion tool 57p
Spot face cutter 469
Pk 36 Pine 20p

0-16
199
239
235
31p
639
87p
909
57p
469
209

Silicon Rectifiers
amp miniature

Type Inv 1-99
1104001 50 60
1274002 100 569
1204003 200 03;

IhT4004 400 619
L94003 600 799
11400 800 911

15140076 1000 10p

MINITRON DIGITAL
INDICATOR TYPE 3015F

Read 0-9 and decimals. ONLY £1.65

400mW ZEN ER DIODES
142188 Series 3-3 volt to 33 volt.

1-99 100 plus
7p 6p

SIGNAL INJECTOR
TheUE 220 Signal Injector is a "must" for
repairmen engaged in the repair and ser-
vicing of radio receivers and AF amplifiers.
It permits a thorough check of the various
stages to the antenna coupling circuit due
to the signal it delivers, which has a
frequency spectrum extending from the
lowest acoustic frequencies to the highest
short wave band frequencies. The unit is
designed to perform quickly and efficiently
all the operations involved in fault tracing,
and many cases that would normally call
for the set to be taken back to the repair -
shop can be successfully carried out on
the spot.
Specifications
Frequency: 500 Ho
Harmonies: up to aPpro.. SO Mllz
Output voltage: 1 V peak -to -peck
Maximum voltage applicable to the probe:

500 V DC
1.4 V DC

(2)13020$B
Power supply:
Transistors:

E2.57

UP TO 25% DISCOUNT
OFF ALL OUR SEW
CLEAR
PLASTIC
PANEL
METERS
MR38P 121/32" Square fronts

Normal Our
Price Price

0-500µA 92.50 12.15
0-1mA. 22.60 22.10
0-10m.1 02.50 2210
0.100mA ....... 92.50 22.10
S meter lmA £2.52 22-10

4" Scale Rectangle fronts
u -30µA 23,5 18-90
0-50µA 23.75 1290
0-100µA 13.70 52-90
0-500p.A 53-45 12-88
'VU' Signal Strength

meters 03.85 23-15

Edgewise meters 3 17/32" x
1 15/32"
500pA 83.50 22-95
1mA 23.00 22-95

Resistors
I watt 5% carbOn 19
} watt. 5% carbon ip
1 watt 10% carbon 259
range 10 ohms to 4-7 megohms.

watt role 2*A 83p
range 10 ohms to 1 megohms.

Transistors/ 110109 99 B0803 50p 111P8121 8811 TIPSIA 84p Diodes &
Diodes BC113 15Ip BC304 40p MP8122 44p T1P32A 73p Rectifiers

BC116 169 1101070 17p 552812.3 50p 1011033 21.05

AC107 18p R0125 16p 1101071 37p NKT21128p TIP34A 120914 fly

A0126 14p BC126 259 BCY72 17p 351010212 28p 21-54 11916 Sp

AC127 189 5(0132 16p BD1S1 68p NET214 25p T1P35A 1204148 SP

AC128 18p BC134 169 BD132 90y NET217559 22.53 1844 10p
AC142K 22p BC135 lfty 125135 42p NET261239 T11036A 1574007 22p
AC141E 20y BC137 160 BD136 50p NET -171 20P 22 .19 19116 17p
AC176 16p B0138 28p 112514121-87 NKT27420p T1P41A 79p AA119 11.9

AC187 7.811 B0142 83p BD142 509 .NET275 25p TIP42.4. 91p A.A129 llp
A0187K 209 5(0143 839 BF159 339 2111T403 fly 216706 13p AAZ13 lip
A0188 189 110144 309 82173 2.99 NKT405829 21930 23; 1.1.215 14p

A018811 Hp 110145 26p BF177 28y 20210603E 2201131 22p AAZ17 1411
401017 24p 20147 9p B1178 291 86p 2271132 28p 101.100 113p

40E18 21p 110148 9p 111179 35p 3tET613G 211613 22p BA102 25P
401019 S5p BC145 9p 13E194 15p fdip 2201711 28p SA115 Sp

1.0210 Sep 20153 169 BF195 17p NICT674289 2202904 409 BA144 149
401021 2811 110154 17p BF244 27p NET6770 22029044 BA145 2811

ACIr22 18p 20157 1E5 15F280 251, 24p 44p BA154 14P
A0'139 138p 20158 12p RF329 18p NET71382p 212905 48p BAX13 14p
AD140 40p 110159 141, 81330 18p NRT773 27p 212924 lfip BAX16 149
AD142 44p BC167 139 BF390 37p 0019 55p 2512926 10p BAY18 199
AD143 39y B0168 lip BFX84 23p 0020 559 2273053 269 BAY31 9p

AD149 38; 80169 llp .1612030 359 0023 50p 2213054 55P 02100 19P
1.1)150 60p B0177 159 BFX86 22p 0020 50p 213055 52p B1126 lep
AD161 29p 00179 159 B1X87 285 0028 609 2203702 Up BY127 19P
AD162 29p 1101821 llp EFX88 28p 0029 50p 2203703 11p BYX10 24p
AF114 189 1101831 119 11E1050 219 Oe..2.5 50p 2203704 llp OAS 19p

AF115 18p 001841 119 BEY51 17p 0035 50p 2213705 up .0A10
1.F116 18p BC186 339 311052 17p 0041 14p 2203706 up0A47
AF117 18p 802121 Up SPY64 89p 0044 14p 2273707 Up PATO Op

AF118 929 BC213L llp 1011'90 72p 0045 14p 2.203708 119 0473 11P
AF124 279 1102141. 11; 1181020 19p 0070 28p 2203709 Up 0.479 8

1.2139 39-0 BC258 9p 0407 228 0071 lip. 2203710 Up OAK 99

' 1.1239 41p 20259 9y C426 33p 0072 149 2203711 Up 0482 Up
1.1100 77p 100287 14p C428 SID 0081 149 2273794 179 0A9(' 89
AL102 889 RCM 15p C450 17p 0083 22p 2143819 27311 0A91 Sp

AL103 55p BC300 40p 511'8111 85p 0084 21ty 40361 50p 0A95 89
110107 9p BC -301 lay MP8112 42p 111294 63p 40362 50p 0A200 llp
BC108 9p BC302 30p 312.8113 35p TIP30A S&P 40636 50P
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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 adequate to protect
the viewer.

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

local rubbish tip but before you are often disposed of in this way.
all rush off to the dump a few So good hunting!
words of warning. Probably the
best times for hunting are Satur- One Man's Meatday evenings and Sunday after-
noons when the local populace are In one large engineering fac-
home from work and are busy tory, I knew an old fitter who
clearing out their rubbish. You gave a lot of help to laboratory
will have to be prepared to dig staff by building up prototypes
amongst the grass cuttings, hedge and models for development pro -
trimmings, builders rubble and jects. In his greasy cap and bib
old mattresses. and brace overalls he regularly

The equipment that you may visited the factory scrap bins and
find might be quite useless de- carefully collected together any
pending upon how long it has material that might be useful. His
been lying there as well as its con- bench, being also his material
dition when it was dumped. Avid store, occupied the working space
collectors seem to acquire a nose of eight men and with his free
for the art and talk like anglers access to all parts of the factory
of the one that got away, i.e. of he was able to obtain almost any -
the beautiful walnut console with thing without a stores requisition
doors that was taken by the coun- form.
cil man in charge of the tip. From the vaguest of instruc-

On official tips some councils tions he would manufacture quite
do not permit items to be re- complex pieces of equipment in a
moved and it is worth finding out very short time: He was not a
if this is the case in your area tidy worker but he had proved his
as this can save a good deal of worth many times over and was
embarassment. One should of therefore permitted to have a
course be very careful to wash quiet corner where he could get
thoroughly after delving in to the on with the job in his own indi-
tip because poisonous substances vidual fashion.

MEW
TALK
By Mike Kenward

I T was very interesting to look
I through last month's adverts
and see the various prices asked
for the Tutor Board kit. We did
not quote the firms an approxi-
mate cost-they simply adver-

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 MR45P 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
Teach -In '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
tised their own price. Luckily the There are one or two rather
prices quoted bore out our special components required for
approximate cost in all but one the T.R.F. Receiver; basically
case; the difference between the these components are all available
highest and lowest prices rein- from the larger stores but things
forces what we have always said 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 C015.

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 Electronics 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 one
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',.1 1:r,IPT,r;

Storage
On the cover and on page 234

of your May 1973 issue, you show
a 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 I 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 Ltd,
Dept EE, 124 Cricklewood Broad-
way, London N.W.2. They are also
available from R. S. Components
and can be obtained from them,
via your local radio and TV shop.

Crystal Set
The article in the July issue of

EVERYDAY ELECTRONICS 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

totype was a die cast box, when case is not critical and plastic
painted these boxes make very boxes could easily be used.
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
them 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

coil, since the sliding contact
mechanism could prove difficult to
improvise. I used two "spider
web" coils mounted one above the
other about 12 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

EVERYDAY ELECTRONICS, appeared
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 RLA1 are
closed. The heater could become
open circuit, so that the tempera-

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
arc very strong, "showerproof"
and quite cheap-starting at 24p
for size 82mm x 82mm x 35mm
and rising to E1.03 for size
219mm x 168mm x 79mm.

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, and you
would have to look at the monitor
to know that the heater
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

Organ in the June 1973 issue. I
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 solution
quoted is for a board 3 inches x
212 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?

Mr. A. Ellis,
Brighton, Sussex.

The amount of solution required
is only a rough estimate-it would
be correct to increase the amount
in proportion to 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 pm D,n 22p
Pack 108 3 pin Din 20p
Pack 135 }"Jack 27p

CASSETTE TAPES
Audio -Magnetics C60

3 I 6 10 20
LIOUILI.90 I E3-20 I £6,10

Pack 130 k" Jack Stereo SOp Cassette Caddy El -20
Pack 103 Loudspeaker Plug 17p Cassette Head Cleaner 35p
Pack 100 Phono Plug 7p
Pack 230 3 pin Socket 25p
Pack 236 5 Pin Socket 33p ZONAL ILFORD TAPE
Pack 234 L/speaker Socket 33p 5" Standard 600ft 25p
READY MADE LEADS 51" Standard 900ft SOp
3 pin to 3 pin Din 70p 7" (Plain boxed) 1200ft 60p
3 pin to open end SSp 7" (Westminster Boxed)
5 pin to 5 pin Din 90p 1800ft. E125
5 pin to open end 70p 7" Reel of Leader Tape
5 pin to 4 phono plugs £1 (Blue or green) 75p
Speaker lead Din to spade

12ft. 40p MICROPHONES
Extension lead Din plug to AKG D109 411.50socket 12ft. 70p AKG D202EI 639.50All leads approx. 6ft. in length. AKG D190C E17.00
DIAMOND STYLI
8TA; 9TA; 9TAHC; GP9 I ;

5T4; 5T9; EV26: GCB
All at 80p each_
Double Diamond El .25.
Diamond suitable for Orbit
NM22; G800; M3D £2-25 each.

AKG D1900 418.20
AKG D224 £5000
Sennheisser MD2I I N E4500
Sennheisser MD413N E27.00
Sony ECM50 185.00
Audio RMS7F Radio Mike

£210.00

HEADPHONES SPEAKERS
Sennheisser H0414 E10.60 E.M.I. 350 Kit 8 ohms £8 20
AKG K50 E6.50 E.M.I. 450 Kit 8 ohms 4450Beyer DT48S £35.00

RECORD CARE CARTRIDGES
Cecil Watts Dust Bug L1.20 Goldring 0800 E6.00
Parastatic Disc Preener 45p Orbit NM22 14.00Antistatic Fluid 20p Shure 75)6 £6.00
Dust Bug Spares Sonotone 9TAHC (Dia) E2.00

(Brush & Roller) 15p Sonotone 874A (Dia) £1.50
Prices inc VAT and Post. Ronnette 105 (Dia) E1.25

J. J. Francis (WOOD GREEN) Ltd.
MANWOOD HOUSE, MATCHING GREEN,
HARLOW, ESSEX CM17 ORS Tel: Matching 476

z

DABAR MN3 MIXER KIT

INTRODUCING THE NEW DABAR MINI THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES:
* Three inputs easily adjustable to suit users input requirements, e.g..

Mic., Tape, Disc., etc.
* Uses advanced design with five integrated circuits.
* Slider fader volume controls mount directly on P.C. board.
* Full range bass and treble controls.
* Guaranteed top grade components with fibreglass printed circuit board,

ready -drilled and tinned.
* Battery operated (2 x PP3) not supplied with kit.
* Easy to follow assembly instructions (available separately 25p).
* Attractive ready punched facia plate, available at extra cost. gives that

professional finish to the unit.
* Size: 9.5" x4.0" x2".
PRICE: KIT ONLY £11-00

FACIA PLATE £1.50
MANUAL AND ASSEMBLY INSTRUCTIONS 25p
AVAILABLE READY BUILT WITH FACIA £15 00

ALL PRICES INCLUDE V.A.T. E. POSTAGE IN U.K.
S.A.E. ALL ENQUIRIES.

DABAR ELECTRONIC PRODUCTS

98, LICHFIELD STREET, WALSALL, STAFFS, WSI I UZ.

ALL PRICES ARE

Global's GOLDEN
 Guarantee 

1/1CALAPANTEE rad snow 7 OATS OF PURCHASE
L ANY ittu 01 GOODS tt FOUND MBE OENUNIELY

ammo WE CIA REPLACE TIE SAM GOODS
NrISOUT OJESTAIN. APIA 7 OATS 600E6 eat

WARD BY MASUfACTUREA112 1.1011TPS
GUARASTLE

INCLUSIVE OF V.A.T.
FANTASTIC OFFER
GARRARD SP25 Mk III
Goldring 0800. Teak finish, plinth
'rid tinted cover with mains lead
and DIN plug and screened lead.
All fully wired.
Please add 51.75 £14.75for & & Ins

TURNTABLES
Please add 95p P. & P. & Ins
BSR MP60 59.15
Garrard SP25 Mk III £9-95
Garrard SL6513 02.75
Garrard AP76 E1675
Garrard 401 52775
Garrard Zero 100 (sg1c) £3395
Garrard Zero 100 (Auto) £3745
Goldring GL85/P P&C 659.30
Goldring GIOHP P&C £19  35
Goldring GL72 -521-90
Goldring GL72:P 52850
Goldring GL75 52735
Goldring GL751P f3390
Goldring GL75 Lid 53.55
Goodmans TD100 P&C 0800

Cart. £47-15
Thorens TDI25 £59.95
Thorens 70125 AB Mk II £92.50
Thorens TDI60 AS & C 551.26
Thorens TD165 AB & C 514-15
Wharfedale Linton with cart 525 50

TUNERS
Please add 95p P. & P. & Ins.
Alpha Highgate FT150 532.95
Amstrad Multiplex 3000 £2450
Lowther FM Mk 8 NiP 542-75
Lowther FM Mk 9 N -P 572-50
Metrosound FMS 20 Mk II 536.95
Rogers Ribrook FET 4 (Cha.) 532-95
Rogers R.,brook FET 4 (cased) 536.50
Sinclair PRO60 Mod. £1490
Sinclair cased tuner 525-30

TUNER/AMPLIFIERS
Please add £110 P. & P. & Ins.
Alpha FR 3000 561-35
Goodmans Module 80 559.90
Goodmans Mod. BO Com. £106.50
Goodmans Mod. 90 £7475
Goodmans One -Ten 586.50
Rogers R(brook (Cha.) 561-95
Rotel 150A £4525
Rotel 200A £57.95
Wharfedale WE 40 Receiver 469-95

AMPLIFIERS
Please add 95p P. & P. & Ins.
Amstrad 8000 Mk II £15.95
Amstrad IC2000 Mk II £3495
Amstrad Integra 4000 522-95
Alpha Highgate FA400 £39.05
Global 10+10 £1975
Global 20+20 £25.95
<Herron 700 £18-25

Prices correct
et time of going

ores. (E. & 0. E.)
and ore subject
to n,te,e6on,

Kcletron 1500 524 45
Metrosound ST2OE Mk II £2945
Metrosound ST60 45085
Rogers R/brook (Ch.) £4115
Rogers R,`brook Mk III (Ca.) E44  35
Rogers Rfbourne (Ch.) £5425
Rogers Ft%bourne (Ca.) 556-75
Sinclair 2000 £2400
Sinclair 3000 L30.50
Sinclair 605 £21-45
Sinclair PRO 60 2 x Z30/PZ5 £16-40
Sinclair PRO 60 2 x Z30/PZ6 £19 45
Sinclair PRO 60 2 x Z50-"PZ8

Trans. 525-25
Sinclair AFU (Filter Unit) £4-95
Sinclair Stereo 60 Pre -amp 57 35
Sinclair Z30 Amp. 53-85
Sinclair Z50 Amp. £4.50
Sinclair PZ5 Power &ap. 54-20
Sinclair PZ6 Power Stipp. E6.15
Sinclair PZ8 Mains Trans 64.95
Sinclair PZ8 Power Soon_ 56-15

SPEAKERS
£1 65 for P. & P. (per pair)
Amstrad Acoustra 1500 52690
Amstrad Acoustra 2500 53075
Apollo 138 £1595
B&W DM5 538-50
Cclestion Ditton 15
Celestion Ditoon 44
Goodmans DiMaxim
Goodmans Mexo 3
Goodmans Havant
Keletron KS4
Keletron KS8
Sinclair QI6
Sinclair Q30
Wharfedale Denton n

550-75
£79 95
439-70
£49-95
04-95
L13-95
£22-50
[10-95
£30 95
L26 95

SPEAKER UNITS
Wharfedale Linton Kit £16 85
Wharfedale Glendale Kit £2995
Goodmans Din 20 Kit £14 75

PLINTH &
COVERS

£3.20*
For Garrard
SP 25,
2025 TC.
3000, BSR
McDonald
MP60 5308. P & P. 7Ip
For AP76, SL72B, SL95B. etc
£4-75. 7Ip P & P.

CARTRIDGES
Please add I 1p P. & P. & Ins.

Goldring G850 52-75
Goldring G800 53.95
Goldring G800E 56.35
Goldring G800SE 511.00
Shure 0130 43-30
Shure M44E £445
Shure M55E 55.00
Shure 75ED Type 2 f9.95
Shure V15 E28.00
Shner M75F1 Ten, 2 03 15

LOBAL AUDIO
DISCOUNT WAREHOUSES

Dept. (EEI I), 174 Pentonville Road, London N.I. Tel. 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

Ilford, Essex. Tel. 01-550 1086

Open Monday to Saturday 9.30 a.m. to
6 p.m LATE NIGHT FRIDAY 7 p.m.

MAIL ORDERS- Order with confidence Send Postal Order Cheque
. Money Order Bank Dealt. Giro or Cash by Reyisrered

Mail CALLERS. Please note teat cneques can only be accepted togetnet
w,tn cheque cads Inot Barclay Card)

Everyday Electronics, November 1973
2 minutes from KINGS CROSS. EUSTON & ST PANCRAS
on main road leading to the East and West Country



G.W.S1111111111SCO(RinionD
AUDIOTRONIC MODEL ATM:I
Top value 1000 o.p.v.
pocket roultirneter.
Ranges: 0/10150/250/1000v.
AC and DC
DC Current 0-1mA/100mA.
Resistance 0/150k ohms.
Decibels -10 to +22dB.
Size 00 x 80 x
Complete with test leads.
12-95. Post 16p.

RUSSIAN 22 RANGE MULTIMETER
Model ir437 10,000 o.p.v.
A first class versatile in
atrument manufactured In
U.S.S.R. to the highest
standards. Ranger: 23/10/
50/260/600/1000r D.C. 2.5/
10/60/250/600/1000v A.C.
DC Commit 100wA/1/10/
160rnA/1 A. Resistance
300 Ohme/3/30/3001C/3rn
Complete with batteries.
teat leads, Instructions and
sturdy steel carrying case.
3.4-95. P. Q. P. 26p

MODEL 500
80,000 O.P.V. with over-
load protection, mirror scale
01-5)2-5/10/25/100/250/600/
1,000v. D.C. 0/2.5/10/26/
100/260/.500/1.000v. A.C.

0/60NA/5/50/500mA. 12
amp. D.C. 0/60/K J6 Meg.;
60 Meg CI
410.60. Post paid.
Leather Case 61.75

U43I2 MULTIMETER
Extremely sturdy instrument for
electrical use. 807 o.p.v.
01-3/1.5/7-6/30/60/160/300/
600/000 VIN; and 75mV.
01-311-5/7.5/30/601150/300
660/000 VAC.
0/300µA/ I.5/6/15160/160
500niA/1.5/6 AMP: D.C.

1-5/6 AMP. AC.
0/200 cl/SK /30K
Accuracy DC 1%. AC 1.5%
Knife edge pointer, mirror scale. Complete
with Aunty metal carrying case. lead. and
Instructions. 69.76. P. & P. 26p.

general

HIOKI MODEL 700X
100.000 O.P.V. Overload
protection. Mirror scale.
.8/311-2/1-5/3/6/12/30/60/
120/300/800/1200V DC
16/3/6/12/30/60/150/300/600
1200 V. A.C.
15130gA/3/6130/601160/300m A
6/12 AMP. In:. 211/200K/2
bteg/20 Meg ohm -20 to
+113d11. 614-95. 1'. & P. 201.

MODEL C-7000 EN
silent 0- mirror scale.
20,000 o.p.v. 0 .25 / 1 /

/ / 60 / 250 / 1000 /
0000V. D.C. 0 / 2.5 110 /
60 / 250 / 1000 / 5000V. -
A.C.0/50µA/1110/100/
600mA. / 10 amp. D.C.
0 / SiC / 200K 120 meg
- 20 to + 60 dB.
118-95. Post 36p.

370 WTR MULTI -METER
reaturer A.C. current ranges.
30.000 o.p.r. 01N/2.5)10/60/
260/500 1000 V. D.C.
0/2-5/10/50/250/500/1000V At
0/60NA/1/10/100in A/I/10 Amp
D.C.
0/100mA/1/I0 Amp AC
0/6K/50K/60011 /6 tires/ 00
meg.
- 20 + 621114
117-50. P. A P. 251'.

KAMODEN 72.200
MULTITESTER
High sensitivity triter.
200,000 mp.e. Overload pro-

Atim,r scale. Ranges:
/-06/3/ 3 /30 /5201600

1200V. D.C.
0 / 3 /P2/60 /300 /11,2001'.
A.C.
0 / 6µA / 120n: A I'

Ofinta / 12A. D.C.
0112A. A.C.
-20 to +62,110.0 f 2K / 200K 1 2 incg
100 meg ohms. 616-95. Post 30.p.

ALL PRICES ARE SUBJECT
TO I0',, VAT

TMK LAB TESTER.
100,000 O.P.Y. 691..
Scale Buzzer Short Cir.
cult Check. Sensitivity -
100,000 O.P.V. D.C. 5K/
Volt A.C. D.C. Volts:
5,26. 10.50, 250,1,000

V. A.C. Volts: 3, 10.
50, 250. 500, 1,000V.
D.C. Current: 10, 100NA,
10, 100. 500mA, 2.5, 10 amp. lte-sistance.
1K. 10K, 100K, 1031EG, 10021E011.
Decibels: -10 td +49 db. Plastic Case
with Carrying Handle. Size: 71in. x OIle.0
311,. 11915. P. le P. 25p.

Model S-100TR MULTIMETER'
TRANSISTOR TESTER
300,000 o.p.v. mirror scale;
overload protection. 0/.12/
.613/12/301120/800 V DC
016130/120/600. V AC. 0/12/
600NA/ 12/300mA112 AMP
DC. 0/10 K/1 MII0/1001120.
-20 to +50db. 0-01-2 M.FD.
Transistor tester measures
Alpha, beta and Ico.COMPlete
with batteries, instructions
and leads. 614-95. P/P 25p.

KAMODEN II20.350 TRANSISTOR TESTER
High quality instrument
to test Reverse Leak
current and DC current.
Amplification factor of
NPN, PNP, translator.,
diodes, SCR's etc. 4" r
41" clear scale meter.
Operates from internal
betteriea. Complete with
hastruetIona, leads and
carrying handle. 612-50
Post 30p.

MODEL 449A IN
CIRCUIT TRAN-
SISTOR TESTER
Checks true A.C.
beta in / out. Cheeks
leo. Checks diodes
In / out. Check.
SCR, etc. Beta
311 10 - 500,
LO 2 - 50. lobo 0-5000NA. 220/240 V A.C.
operation 117.50. Poet 26p.

LB3 TRANSISTOR TESTER.
Tests 100 and B. lesis..,_ ,;:sres',._
PEP / NPN. Operates ,..-from 9v battery. Com-

--structions. etc. 1E95. kt. -, e,-: ;"'
Mete with all in
P. & P. 20p.

LB4 TRANSISTOR
TESTER
Tests PEP or NPN trail -
endows. Audio indication.
Operates on two 1.6v bat
tortes. Complete with all
instructions, etc. 6450.
P. & P. 20p.

7E-40 HIGH SENSITIVITY
A.0 VOLTMETER
10 meg. input 10 ranges:
.001/.03/4/.3/1/8/10/30/100/
300V. R.M.S. Cerps..12
Decibels -40 to +60d1t.
Supplied brand new complete
with leads and instructions.
Operation 230V. A.C. 11710.
Carr. 25p.

TE-65 VALVE VOLTMETER
28 ranges. D.C. volts
1-6-1,500v. A.C. volts
1-6-1,500v. Resistance cop
to 1,000 megohnis. 200/
240v. A.C. operation.
Complete with probe and
instructions.
117-50. P. & P. 30p.
Additional probes avail-
able: R.F. 62.12: R.V.
112.60.

KAMODEN HM. 720B
F.E.T. V.O.M.
Input impedance 10 meg
ohms.
Ranges:
0 / -25 / 1 / 2-5 10 / 60/
250 / 1000V. D.C.
0 / 2-5 / 10 / 60 / 250
1000V. A.C.
O / 25NA / 2-5 / 25 / '250
niA D.C.
- 20 to + 62dB
0/5K/ 50K / 500K /5inee
500meg ohms.
E1495. Post 30p

TMK MODEL 117 P.E.T. ELECTRONIC
VOLTMETER
Battery operated, 11
meg input. 26 ranges.
Large 41" mirror scale.
Size CI" x 41" x 21".
DO VOLTS 0-3-1200V
AC VOLTS 3-300V
RMS. 8.0-800V P -P.
DC CURRENT -12-
12m A. Resistance up
to 200020 ohm. Decibels -20 to 4 61,113.
Complete with lekdelinstroctions. 217-50.

& P. 20p.

KAMODEN HMG -500 INSULATION
RESISTANCE TESTER
Range 0-1000 Meg -
ohms, 500 Volt.
Battery operated.

Wide range clear
meter 41" x 4".
Complete with de
luxe carrying case,
batteries, instrac-
Clone. 11945. Post 30p

MODEL U431I SUB -STANDARD MULTI -
RANGE VOLT AMMETER
Sensitivity 380 ohms/Volt
AC and DC. Accuracy
0.15% D.C. 1% AC. Scale
length 165mm. 0/300/750NA1
1-5 / 3 / 7.5 / 30/ 75/
100 / 500 / 750mA / 1.5 / 31
7-5A1dP DC 0 / / 7-5 /351
80 / 76 / 160 / 300
760mA / 111 / 3 / 7-5
AMP AC 0 / 76 / 150 /
300 / 760inV /1.6/8-/'
7.5 / 15 / 80 / 76 150 / 300 / 75011 DC
0/750mV / 1-5 8 /76 /15 / 30/75/ 150/ 300
/750V AC. Automatic cut out. Supplied com-
plete with test leads, manual and test certifi-
cates. 14900. Post 50p.

BELCO AF.SA SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine 18 x 200,000 Ilz: Square 18 x 20,000 Liz
Output coax.

(+10111"Ohntel
Operation lit-
temal batteries
Attractive 2 -
tone case 7f.
6 x 2".
Pecs 117.50
Carr. 17p.

TO -3 PORTABLE OSCILLOSCOPE
MIL tube, Y amp. Sensitivity
0.1v p-p/CM. Bandwidth
1.5 epa-1-5 Milx. Input Imp.
2 meg CI 20sF R amp.
sensitivity p-p/Old.
Bandwidth 1-6ops-BOOkHz.
Input imp. 2 meg CI 20pF.
Time base. IS ranges 10 cps
300 kHz. Synchronization.
Internet/external. Illuminated
scale 140 x216 x330 mm. Weight 1811b.
220/240V. A.C. Supplied brand new with
handbook. 852-50. Carr. 509.

0-5 PULSE
OSCILLOSCOPE
For display of pulsed
and periodic waveforms
in electronic circuits.
VERT. AMP. Band. \ w .
width 1031Hz. Sens!.
tivity at 100K Hz VRES/
mm. -1-25; HOR. AMP. Bandwidth 600Kilz.
Sensitivity at 1001C11., V RM/13/mm. -3-25;
Preset triggered sweep 1.3,00012sec.; free
running 20.200,000Hz in nine ranges.
Calibrator pipe. 220 x 360 x 430mm.
115-230V. AC operation. 889-00. Carr. paid.

RUSSIAN CI -16 DOUBLE
BEAM OSCILLOSCOPE
6 31c/s Pass Band. lieparate
Vt and Y2 amplifiers.
Rectangular 6in. x din.
C.R.T. Calibrated trig-
gered sweep from .2 glacc.
to 100 iiiiiii-eec. per cm.
Free running time base 60 c/s-I rare/s.

time base calibrator and amplitude
calibrator. Suppled complete with all
accessories and instruction manual
587. Carr. Paid.

MODEL AT201 DECADE ATTENUATOR
Frequency range 0 -
200K Hz. Attenuator
0 -II Idly, 0.1db step.
Impedance 600 ohms. .
Max. input power 19

30dbm. Size 180 x.90 66m111
112-50. Poet 37P-

ARF300 AF/RF SIGNAL GENERATOR
All tranaLstorised,
compact, fully port-
able. AF sine wave
18 Hz to 220 1111z.
AF square wave 18 Hz
to 100 KHz. Output
sine / square 10,.

P -P. RF 100 KHz to
200 31/1z. Output l v.
maximum. Operation
220)240,. AC. Com-
plete with instructions
and leads. 12945.
Post 6013.

MODEL TE.IS
GRID DIP METER
TramistoriNed. Operates as
Orid Dip. Oscillator, Absorp.
tion Ware Meter and Oscil-
lating Detector. Frequency r.

range 440Kc/s-280Me/s iu
6 coils. 600/.4A 31cter. SA' 'r,-
battery operation. Size ISO X

SO X 40rum.
115-00. Post 20p.

TE-20D RF SIGNAL GENERATOR

Accurate wide range signal
generator covering 120
Kc/s 600 Mobs on 6 bands.
Directly calibrated Vari-
able R.F. attenuator, audio
output. Xtal socket for
calibration. 220/240V. A.C.
Brand new with instruc-
tions 017.50. Cart. 37p.
Size 140 x 215 x 170 mm.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20cps to 200
Isc/s on 4 bands.
Square: 20eps 10 30
Ircla Output Impe-
dance 5,000 ohms.
200/250 V. A.C. op-
eration. Supplier]
brand new and
guaranteed with instruction manual and
Made. 117-50. Carr. 375p.

AUTO TRANSFORMERS
0/116/250V. Ptcp up or step down. Tulle
shrouded.

80 W 62 85 P. & P. 18p
150 V7 1E00 P. & P. 18p
300 W 6400 P. le P. 23p
500 W 65E0 P. & P. 33p

1000 W 68 -25 P. & P. 98,
1500 W 611 25 P. & P. 43p
2250 IV 119.00 P. a P. Sop
6000 W 140-00 P. & P. 11

" YAMABISHI " VARIABLE VOLTAGE
TRANSFORMERS

Excellent quality at low cost. All models
Input 230V. 60/60 chi. Variable output
0-260V.

MODEL S-260
GENERAL PURPOSE
BENCH MOUNTING
1 Amp ..

2-6 Amp .

5 Amp ..
8 Amp

10 Amp .

12 Amp . -

20 Amp ..
25 Amp -

40 Amp -

27-00
20.05

811.75
915.90
222.50
623.60
149-00
168.00
182 -SO

MODEL S-2608
Panel Mounting.

1 Amp .. 27.00
2.5 Amp .. 18.05

Carriage and
Packing Extra

240° Wide Angle
ImA Meters
MW 1-6 60mm square
3IW 1-8 80mm square

P. & P. extra

230 VOLT A.C.
50 CYCLES

RELAYS

1897
64.97

3 sets of changeover con-
tact. at 5 amp rating, 40p
each. P. & P. 10p (100 Iota
230. Quantities available.
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JOSlY
eti00%

KIT

HIGH QUALITY
CONSTRUCTION KITS

Ap.90194.0910.09. .Manche,
C90101949 9500ettleriseye. easy 19

t01199 595009594. anp,mn
19. qusrantm

495 and 0441090 100 54059

AF20 Mono t 949900 9505144
AF30 51094 trenlivne 0ro+19751144
AF310 Mono 9091144, lam 990 for stereo
ASS 49.909.9i011019405.0
A230 09510440 smoshmv 094 . . .

*1e0 400. T544 .4.09.9.409.0497900
AT5S 1.000W Trim 9,10 49.9.99.90401 control
*155 2,2000 2.90 liyli I dimmer.' 0400 40049,4
AT50 Psvehede30141v 009901.9.00090940
AIMS 00,099191.140100(001. 1 490999 .
0061 59494m 4009 .

0075 FM 0.9000 9999rer
119310
MF225 09-11. FIN tuner unit
.10330 Mareo 41990490 for11F31000F2.75
100355 A900 4.01ther for An/FM twin 11.111
04310 St940 0002099 979... smith AF310
9112.10 Ttemolo ..010 Sot 59999 .
hITIO 009e. 90.1y 1003,4, 50 st9s. 12V0.90
51.200 ProlessiOne ste093441 pm. mien.

20 30 volt. 2 Amp . .

100305 299990/ 40914seer 12711vV ncio0 10.51/
75V 405VDC. . . . . .

50310 0x21. 9,0015 240V AC .0 29 18V 0C

912215 17004, suras 24014 AC. ta 45 -151 DC

C4450
C2.61
6.51
12,41
6.70
5550
£5.70
46 SO
CT 80
114.55
(3 31
1288

C15 51
924 12

21305
21777

01 27
ST.S0
..IS
41251

C4 50

54.50

C0.57

PS.200 REGULATED P.S.U.
Solid state. Variable output
5-20 volt D.C. up to 2 amp.
Independent meters to
monitor voltage and cur-
rent. Output 110/240 V.
A.C. Bize 744 x x
219-95. P. & P. 25p.

P5.1000B REGULATED
POWER SUPPLY
Solid state. Output 6. 9
or 12 volt DC up to 3
amps. Meter to monitor
torrent. Input 2201240.
AO. filze 44 x x 6:-.
111-97. P. a P. 25p.

MCA. 220 AUTOMATIC
VOLTAGE
STARILIBER
Input 88 125 VAC or 176,
250VAC. Output 120VAC
or 240VAC. 200VA rating.
111E97. Carr. 500.

POWER RHEOSTATS
High quality ceramic coo-
etractIon. Windings em-
bedded in vitreous eumnel.
Heavy duty brush wiper.
Continuous rating. Wide
range available ex -stock.
Single hole fixing. 4111. dia.
shafts. Bulk quantltiee avail-
able.

25 WATT. 30/25/50/100/250/500/1000 ohms.
955. P. & P. 1010.
50 WATT. 10/25/50/100/250/600/1000/2500
or 5000 Ohms. 1145_ P. P. 100.
100 WATT. 1/5/10/25/50/100/250/500/1000
or 25110 ohms. 2195. P. & P. 15p.
2301/140V SMITHS SYNCHRONOUS

GEARED MOTORS
Built in gearbox..411 brawl
new and boxed. 30 RPH
OW; 2 RPM CW; 20 BPI/
OW; 2 RPM ACW; 30
REH CIF:
509 each Post 12p.

REFLEX HORN SPEAKER RUH.6
Built in driver unit. Im-
pedance 10 ohm. Power
rating 10 watt. Response
380-700013z. approx. size

x 64. Weatherproof
and shock proof.

OUR PRICE £.4.97 P. & P. 30p.

BVD.S VERNIER TUNING DIAL
Approx. 7-1 ratio planetary
drive vernier dints. Log
scale 0-180 degrees. Blank
scales 1 to 5. Scale width
4/". Dial size 5^ x

Overall size 74" x 41" X 1Ir deep including
knob and coupling. I" dim. shaft.
OUR PRICE L1.62 P. a P. 1SP-

1021 STEREO LISTENING
STATION
For bal-
ancing
and gain
selection
of loud-
speakers
with addi-
tional

Malt) for dereo headphone
switching. 2 gain controls, speaker
on -off elide switch. stereo head-
phone sockets. V x 4-
Our f225 IR5pPrice 1

503A
10mA
60mA
100mA
500mA

Type SD.830 82.5mm x 110mm Fronts
lOmA 13.10

2210
23.10

500mA 1210
1 amp 23.10
5 amp 23-10
10 amp 23-10
5V. D.C. 1810
1011. D.C. 18.10
20V. D.C. 13 10
50V. D.C. 1340
300V. D.c. 28.10
15V. A.C. 23.80
300V. A.C. 18.30
VII Meter 18.50

5001A

ISOILA 2280 l 1 amp
50-0-50/LA 1280 5 amp
100/LA .. 22 75 10 amp.
100-0--100µA 12 75 5V. D.C.
200/LA . . 12.70 10V. D.C.
500/LA . 12 55 20V. D.C. .

1260 50V. D.C. .

300V. II.C.
35V. A.C.
300V. A.C.

12.110
1280
22-60
22-80
62-80

[51dirlf CLEAR PLASTIC PANEL METERS
USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL

AUTHORITIES, ETC.
Over 200 ranges in stock -other ranges to order. Quantity discounts available.

Send for fully illustrated brochure.

Type SW.I00 100 x 80 mm.
50pA 14-15 "" -
50-0-50µA 13-95
100pA 2325
100-0-100gA 13.90
500µA 23.70
imA 23-030
20V. D.C. 13-80
502'. D.C. 18.60
30011. D.C. 23.60
1 amp. D.C. 1260

5 amp. D.C. 18.60
300v. A.C. 23.70
VU Meter 14-80

stea. 23-40
20-0-501.A 23-40
100/tA 13.35
100-0-100/LA 13.85
200/LA - 18-80
ZOOLLA . 1215
ltnit 48-10

Type 50.640 63.5mm x 85mm Fronts
6011. 23.05 1500mA 12-90
50-0-50µA 1805 1 amp 22-90
1001LA . 18.00 5 &MP 12.90
100-0-100µA 23-00 10 amp 12-90
200/LA .. 2800 6V, D.C. . 12.90
50040A 142115 2017. D.C. . 12.90
1 tnA 28.90 50V. D.C. 22 90
6mA 22 90 1100V. D.C. 22.90
10mA 12.90 15V. A.C. . 13-00
50mA . 12.90 300V. A.C...23-00
100na 1890 VII Meter 13-15

Type SD.460 46mm x 59.5mm Fronts
12 80
22 80
12-60
12 80
12 60
12 80
22-60
12 80
1270
2270

VII Meter . 12-B0

"SEW" EDGWISE METERS
Type PE.70. 3 17 32in. x 1 15.'32in. x

21in. deep
50La 13.75 g 500/LA .... 18.20
60-0-50/LA 2260 iinA 2820
100/LA ---- 2340
100-0-100/a 23-50 300V. A.C 23 25
200µA .... £8.40 VU Meter 23.85

°MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

Type MR.85P. 41'n. x 41in. fronts
50niA s3-90--- - - 100mA 23.90

2.....L:i 500mA 23-90' EA 1 amp 13-90
.;. . 5 amp 1890

..
.-- I I5amp. 13-90

30 amp . 28.95
.

, 20V. D.C. 1290
23'90

60/LA 24-40 150V. D.C.2390
50-0-50/th ILIA 300V. E.C. 1390
100/a ... - 14.25 15V. A.C. - 13.95
100-0-100/a 14.05 300V. A.C.. 95
200La 24.05 8 Meter IngA 23-90
500/LA 23-90 VII Meter .. 14.55
500-0-500/LA 13.90 1 amp. A.C. 18-90
lmA 18 '90 5 amp A.C.* 23-90
1-0-1mA 18.90 10 amp. A.C. 2890
5mA 28.90 20 amp. A.C. 2290
lOna . 1840 30 amp. A.C. 211.90

Type MR.S2P. 211x. square fronts
50pA 2340 10V. D.C. . 12.50
50-0-50p6 1EP05 20V. D.C. . 12-60
10013A 2810 150V. D.C. . 12.50
100-0-10006A 2245 300V. D.C. U 60
500/LA - - - - 15V. A.C. 12.50
ImA 2250 300V. A.C. . 1280
6mA 22-50 8 Meter 1mA i280
10mA 12.60 VU Meter . - 23'60
50mA 1 amp. A.C.  2250
100mA 5 amp. A.C.  12.50
500mA 10 agnp. A.C.  12.50
1 amp 12-50 30 amp. A.C.  12.60
5 amp 12-50 10 stop. A.C.  12.60

Type MR.6SP. 34in. x 34in. fronts
60µA 111.79
50-0-500A 1345
300p.A 11-15
300-0-100AA 28.10
200ILA 28.05
500/LA 12.78
500-0-500pA 92.60
lonA 12130
5mA - 1112-50

1001s 112.80
50mA 1260
10010A L2.80
600mA . A2.80
1 amp 12-60
5 atop. 1240
10 amp- 12-60
35 amp. . 1260
10 amp. 12-60
30 amp aslo
50 amp. 15/.90
5V. D.C. 1210

10V. D.C. .. 12.80
BON. D.C. .. 22.60
50V. D.C. 112410
150V. D.C. 012-60
300V. D.C. 1860
15V. A.C. £280
50V. A.C. 22-80
150V. A.C. 11280
300V. A.C. 42.80
500V. A.C. 12-80
8 Meter IniA 51115
VU Meter .. S3.70
440mA A.C. *12-60
100mA A.C.  19-60
200mA. A.C.  U.60
600mA A.C.  /2.60
3 amp. A.C.  62-60
5 amp. A.C.  12.80
30 amp. A.C.  1210
20 amp. A.C.  12.60
30 amp. A.C.  22.60

"SEW" EDUCATIONAL
METERS

Type ED.107. Size
overall 100mm x
90mm x 108mm
A new range of high
quality moving coil
Instruments ideal
for school experi-
ments and other
bench applications.
34 mirror scale. The

meter movement Is easily accessible to
demonstrate Internal working. Available
in the following ranges:

501/A 1890
Looiza 16.40
50-0-50xa 16.40
ImA 35.95
1-0-1mA 15 95
lA d.c. 25.95
SA d.c. 25.95
1017 d.e. 15.95

20V. d.c. . 1695
isov. d.c. . 15.95
300V. d.c. . 65.95

Dual range
500mA/5A d -e. 17.00
5%/BON d.c. 117.00

Type MR.38P. 121 32in. square fronts
_ 200mA .... 22.25

SO2300mA

!2'25

°5°:2ani 111 225
\:s..

amp
22 25
22'25

5 amp 1225
10 amp LE 25

- - - - - 12.25
.50µA 2265 10V. D.C. .. 22 2.5
50-0-50/....N 12.50 15V. D.C. .. 12.25
1001a t2.4s 20V. D.C. .. 12.25
100-0-100gA 22-40 50V. D.C. .. 12.25

12.25 10011. D.C. 22.25
50012A ... 2225 150V. D.C. 12.25
600-0-200µA 1225 300V. D.C. 12.25
I ruA 22-25 500V. D.C. 12.25
1 -0 -Ina 22.25 750V. D.C. 12.26

2m-45mA 12.25 15V. A.C. £E-80
12.25 50V. A.C. 12.30

10mA 12-25 150V. A.C. 12.30
2000. 1225 300V. A.C. 12.80
50mA 22.25 500V. A.C. 12.30

12.25 El Meter lmA 12.80
1.51m.3"4. 1212 v 0 Meter .. 12 -65

V

50µ1 1210 5 amp
150-0-50pA 1E45 10V. D.C. . -

100µA . 22.60 20V. D.C.-
100-0-100/IA 1250 50V. D.C.
200iin . 12 50 100V. D.C.
000us. ... 62.45 15V. A.C.
500-0-500mA !2'40
lmA 62 40
5mA £2.40
10mA 22 40
50mA 22-40
100mA . 22-40
500mA 12 .40
I amp. . 22 40

Type MRASP. tin. square fronts
12 40
1240
2240
1240
22 40
12 40

SOON . A.C...40
8 Meter lmA 62.50
VU Meter .. 12.70
1 amp. A.C.  12 40
5 amp. A.C.  12-40
10 amp. A.C.  2240
20 amp. A.C.  12.40
30 amp. A.C.  12.40

"SEW" BAKELITE
PANEL METERS

Type MR.65. 34in. square fronts

243A 14.80
50/a U-65
50-0-50/LA 28-05
100/a 28-00
100-0-100/LA 13-00
1500La 2270
500-0-500pA 22.60
lm? 12-60
1-0-1mA 12.80
5mA 12 80
10mA 1280
50mA 12-60
100mA . 12.60
500mA 12.80

1 amp 22 60
6 ainP_ £2 .60

1280
12.80
12 80

5V. D.C. . 12.60
10V. D.C. 12.80
20V. D.C. - 1250
50V. D.C. 12.80
150V. D.C. 12.60
300V. D.C. £2.80
50mV. D.C. 12.90
100mV. D.C. 12 90
30V. A.C. 12 85
50V. A.C: 1286
150V. A.C. 12.86
SOON. A.C. 12.85
500mA A.C.  12.50
I amp. A.C.  et eo
5 amp. A.C.  1260
10 amp. A.C.  12-60
20 amp. A.C. .12 80
30 amp. A.C.  12.80
50 amp. A.C.  12.00
VU Meter . 13.66

Type S-80 80 mm. square fronts
50/LA 1350
50-0-50/a 13 40
100,ga 13 40
100-0-100/LA 18 80
5001.12. 28.05
ime 23 00
20V. D.C. 1800
50V. D.C. 23.00
300V. D.C. 23.00
I amp. D.C. 13 00

5 amp. D.C. 1800
300V. A.C... 28.00
In/ Sfeter .. 13.70

AUDIOTRONIC AHA:.101 STEREO
HEADPHONE AMPLIFIER

All silicon
transistor
amplifier °p-i from
magnetic,e
ceramic or

tuner inputs with twin stereo
headphone outputs and separate
volume controls for each channel.
Operates from 9v battery.
INPUTS: 5mV/100mV.
OUTPUT: SOmV per channel.

Our £7.50 "P.Price 15p

EA.41 REVERBERATION

AMPLIFIER

Self contained
transistorised,
battery operated.
Simply plug in
microphone,
guitar, etc., and output into your
amplifier. Volume control, depth
of reverberation control. Beautiful
walnut cabinet. 75 x 3 x 45In.

Our
Price

/7.50 P. & 5pP.
or 1

MP7 MIXER PREAMPLIFIER

micxo-
phoneinputs
each with
individual
gain con-
trols enabl

rug complete mixing facilities.
Battery operated. Or x 6" x r.
Inputs Sties: 3 x 3mV 50K; 2x
3mV 600 ohm. Phono meg. 4111
501C.Pliono ceramic 100mV I meg.
Output 250mV 1001I.

Our 15,97 P. & P.
Price " 20p

SEND SAE FOR NEW 8 PAGE
SEMI CONDUCTORS & VALVES

LIST

ALL PRICES ARE
SUBJECT TO 10% VAT

111EE
ALSO SEE

FOLLOWING PAGES
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01111.51111111THEICO*0101111
TRIO 111599 RECEIVER

a ns eiguld, covering 41-297MHz
144-1463M z and 10.001111z WWV.
SSE, CW, AM and FM. AF output
more than 1 watt. 9 Meter. Squelch
control. RFD. Variable RP and
AF controls. 4-16 ohm output and
phone jack. Power requirements
100/240v. AC. 12-14v. DC.

OPruicre 55.00 Carr.
Paid

TRIO TR2000 TRANSCEIVER
Fully transistor-
ard portable

0' IIFTransceiver.
WIll transmit and
receive on 6 chan-
nels between 144.
146MHz. 1 watt
transmitter. 12t
DC internal or
external supply. Built 10 charger
for ni.cad cells. Power/volume
switCh, squelch control, channel
selector. mike socket. earphone/
colonial speaker socket. Complete
with microphone. 144.48, 144.72
and 141.32 crystals. Site 134 x
56- x. 180min.

Our £79.50 Carr.
Price Paid
TRIO TSSISIPSS 15
TRANSCEIVER

nigh quality TS3i5 stiii/CW
amateur band receiver covering
80. 40. 20, 15 and 10 metre bands
with PS515 power supply and
speaker unit. Transmit/receive
frequency 3-1-29-714112. Output
I-5 watts. Power requirements 110-
120/220-2400. AC.

Our L210.00Carr.Price Paid

BELTEK
W5400 rb

CAR
TRANSCEIVER
Solid state mobile transceiver for
12s- DC neg. use. Transmits and
Receives on any 12 of 28 cbarmele
between 144 and 146KHZ. Power
output 10w and 1w switchable.
Internal 3" speaker_ Complete with
dynamic mike, PTT 8,4W:fp three
sets of crystals for 144-48MHz,
1.44-607411z, 145-00111.Ffs, mounting
bracket and Instructions. Size
appose. 150 x 60 x 220MM.

Price £75.00 P `3`50p

TRIO 18310 SSB RECEIVER

Covers 3-3
7, 14,21,
28. 28.5 and
29.1 3111z
bands and
wWV
11MHz. SEIB, Alit and OW. AP
output more than I watt. Crystal
controlled RPO for MIA S meter.
ANL etc. AC 110/120-220/240v.
Our £75.00 Carr.
Price Paid

BUISALSO SEE
PREVIOUS PAGES

UNR 30 RECEIVER

4 Bands covering 130 liciro30 Mc/s
B.F.O. BuB4iu Speaker 220/240 v.
A.C. Brand new with instructions.

Our 15.75 Carr.
Price 37p

UR-IA RECEIVER

4 Bawls cos ering 110Kc/s-30 51c/s.
FET,. S Meter. Variable IWO for
BBB. Built-in Speaker, Rand -
sprawl, Sensitivity Control. 2.20/
240 v. A.C. or 12 v. D.C. Brand um
with iostructigns.
Our £25.00 Carr.
Price 37p

LAFAYETTE HA -600
RECEIVER

General cover:c', 110-400 Reis. 510
Ke/s-30 MC/s.1.11T front end, 2
mech. filters, product detector,
variable B.F.0., noise limiter,
S Meter Bandspread. 1W Cain.
220/240 v. A.C. or 12 v. D.C.
Braced new with instructions.
Our
Price 0p£50.00 C5arr.

TRIO 9R59DS RECEIVER

4 bands covering 020 to 30
lic/s continuous and electrical
bandspread on 10, 15, 20, 40 and
80 centres. 8 valve plus 7 diode
circuit. 4/8 ohm output and phone
jack. SOB -45W, ANL. Variable
BFO. 9 meter. Sep. bandspread
dial. I F frequency 445 kcis, audio
output 1.5w. Variable RF and AF
gain controls 115/250 v. A.C.
with Instruction manual.

Price PaidE41).50

Ii

HAND-HELD

2 -WAY

WALKIE-TALKIES

P. & P. 50p.

SR YFUN -100MW. 024.95 pair.
P302-2 CHANNEL 300MW.
062.50 pair.
P1003-3 CHANNEL I Watt
£7125 pair.
LICENSE REQUIRED FOR
OPERATION IN U.K.

3 -STATION INTERCOM KE.630

Master and two sub stations. Can
be used on desk or wall mounted
Complete with cable and batteries.

Our £5.25 P PPrice 50p

flU # II Li; Fa 1111110
RANGE OF
HIGH QUALITY
EQUIPMENT

AMR -900 GLOBAL
AM/FM PORTABLE RADIO

10 wavebands

Andionowc Products are manufactured
Group of Companies and as a member
Offer you this fabulous range of high quality
Necifications each item provides outstanding
at a value for money price!

exclusively for the Audiotronie
Of the group we are pleased to

equipment. Made to our own
performance and reliability

.
'I, - gr..1

.4.

coving
AM:er 535-
1605 kHz,
LW: 150-
380 kHz.
MU 1-6-

ACD.660 Stereo Cassette
Deck , .. ..... --

-

....

A beautifully
styled 4 track stereo
deck with an outstanding speci.

fleation offered at a remarkably
low price. Incorporates a host of

AUDIOTRONIC
NOISE
Reduce
6dB
frequencies
Size

se:

DOLBY 'B'
REDUCTION UNITS

tspe hiss by 3dB at 60011a,
at 12001i. aced lObB for all

above 3000Hz.
iS r ' 8". ' 3^". St' "zSS/23S`

°U/SA
NONVANE?

,-. e, ._

SW2: 5 0-.1 -0
.4 MHz, PS11.1
ps132. 143,74
108 MHz AIR:
Features 'time zone.
timing dial. Large
Telescopic aerial
aerial. AFC or
speaker and personal
Battery/mai. operation.
345 x 133 x 305men.

4.00 Mil
0s.-SW1: 4.

8 MHz,
We. SW3: 16 -

30-50 MHz,,t2f 630 22_
108.:136 MHz

neap and
clear scale.

and bout in
FAL 6" x 4"

earpiece.
Size:

features including switchable noise
filter normal/chrome tape eelector,

te - '22 ii. - ,..'' --e"*". .-----
OUR £36.00 P. & P. 50p.
PRICE

twin VC meter, slider record/
playback level controls, front panel
headphone socket, recording indi-
cator lamp, phone/pia line inputso,..3.t., 3.5.m mi.. input sockets

PROCESS.
For
recorders.

FOUR
use with eend-professional tape

Freq. res. 30Hz-20KHz

AR.I000 SPORTSMAN
AM FM PORTABLE RADIO
5 wavebands

etc. etc. Frequency response
100-8KBa (100-12KHz Cr02)
0ff-45d B. Crosstalk 45dB. Separa-
tion-3501. Noise limiter-6dB at
10KPrz. Complete with phone'

*
r°11
Record/Replay
able
test

2dB. S/N better than 70dB.
...... tape Inenitozlizg

metering. Switch-
multiplex filter. Supplied with
tape.

covering
AM 535-
10651CHz
FM 88-
108MHz.

connecting leads.
OUR ,E1(1.1ffil Carr. &
PRICE .....', - Ine.50p

Our
Price

fin P & Pi501,1r .^roP
AIR los-
135MHz.
pa 147 -
1745111z.

AHP-8D 8 Track Stereo
Tape Deck

PROCESS
For
recorders.

TWO
tese with cassette amt tape

Freq. res. 3011z-20KHz
2cIB. Off tape Monitoring.

WB 162.
51111X. Large horitoncal
with logging scale.

elide
Slider volume

dial

Can be used
with moat hi 0
amplifiers. ...,
Push button
track selector

.

and illumina-ted track35p.
indicators. Attractive cabinet with

Wm. Output level

*
Switchable
Dolby
better
Supplied
as
Our
Price

multiplex filter. Two
calibration meter.. 13/N

than 7048.
with test easeette or tape

required.

L3450 P
de

and squelch controls. 7 section
telescopic aerial for FM and built
in ferrite bar for AM. AFC. Sin.
speaker. Earpiece socket. Sim
152 x 79 x 219reme.liatterVimaille
operation.
GUIs L I I .50 P. Se .S

black and Raver
750enV. AC 220/240v.

;Pm LI I .95 P.&
ACR.14 Battery AUDIOTRONIC A/18.500

Ramo

AHP-8A 8 Track Stereo
Tape Player

- ---

-----eie- w  i I
_ .

Incorporates built in ampiitene
giving 21 + SO watts ems output.
Push button track selector,
Illuminated track indicators, slider
controls for volume, balance and
tone. Attractive cabinet with
black and silver trim. Output

Portable
track
recorder
automatic
recording
control.
in
Earpiece
socket.
for
record
Fast
Output
6v
remote
lead,
OUR

twin.e.r-,-_-__
mono

with 44.
-hawlevel

Built
speaker.

Input
radio or

player.
forward and rewind.

500mW. AC 220/240v or
DC operation. Complete with

control microphone, mains
earpiece and batteries./t P. & P. 50p.

''"' ,,
-,... 11

.
-...,.

,..,, ,, iconic
Complete with
strap and earpicin.
OUR 16.95
PRICE ei

5 wavebands
covering
5IW 535-

--

1605Ellz and
OW 813-

.e 1755111z. All
' translator.

Battery or
mains opera-
lion. Built In

,, r aerial and 8
section telea-

aerial.
batteries, shoulder

r a P 35P

impedance 8 ohms. AC :120/240v. PRICE .. AM/FM Portable Radio AR3000OUR.A.Jir P. a P. 50p.
PRICE , ACR 3500 CAR RADIO -
Stereo Headphones

...2,._arr.-G6,60_,___6

LSH.20 Individual ok ...,---,...........

volume controls
Stereo mono .s-
asiritch. 8 ohms. 40 IC,

t'''',.. Iff 1.:-L=.7.1r: :I 'Ve -
t..,,, .._,,,,,,,...__ ..., j,

,..._.-------...;------..: "

.7-''''':\..-,-:.
19,000 Hz. A_

6340 P & P 30p
LSH.SO Open back

Individual
tone and volume
controls. Bohm..f ,
30-20,000 Hz.
25.50 P & P 30p ,,,e-

LSH.40 Two way .__...."

Manual tuning of Medium al d
Long waves. 12v pos. or neg,
earth. Complete with speaker.
mounting brackets and hastrue
Cons.
Our i650- P & P

ej,,,Price ''''''F'

'

--4 wavebands cover ' AI
108 MHz, MW510 - 1605
LW 145 - 285 Kn., SW
12.5 MHz. Push button
change plus AFC and
Thunnwheel tuning. Slider
tune and tone controls. Earphone

87 -
KHz,-

5-8 -
wave

on/off.
vol.

speaker system. ,-"-,e,
Individual volume l8eer ' .ii
controls. 8 ohms. P.,
20-20,0110 Hz. r -;
2895 1. di P 301e - 4 _.,,

`6A-wrilt3e

ACP.8 8 TRACK
CAR PLAYER

,

socket. Built in and telescopic
aerials. Car aerial socket. Battery/
Mains operation.
ouR 114.95 P. & P. 50p
PRICE '" '

LS.H.60 3" speaker
units. 8 ohms. 20 - DIGITAL CLOCK RADIO ADC.1
20,000 Hz, Con,
plete with zipped
carrying mac.
2850P. & P. 30p , 02
LQ/1.400 4-channei ,
dynamic head-
phones. Each ear.
piece him 4 drive
units. 4-32 ohms.
20-20,090 Hz.

'

ti

12v neg. earth. Slider
Volume. Tone and
Channel selector button
Pilot lamp. with speakers,
Ing brackets and Instructions.
Our £12.50Price

-- _,.
---0'_

controls for
Balance.
with rat

mount-
I. & p

...
40,-

5 ,-.; -..- -7: rig '

,_',ie.'. AM 540 . IS° KS..
FM. 88 - 108 MHz with AFC
Illuminated dial. 24 hour alarm
setting. Wake up to the sound of

loud buzzer. Sleep
2915 P. & P. 30p
LSH.50 Electru-

----e--
static with self
Powered energiser ,i4i
and control unit -

with headphone/
speaker selector.
4-32 ohms. 20-
24000 ii,. n9.95 p. e, p. sop

LOW NOISE CASSETTES
Top 111-11 quality in library cases
TYPE 5 10 25
360 21.22 22.63 22.22
C12 n.22 23.62 22.22
one 22.22 14.42 nom
P. & P. 15p.
Cimeette Tape Head Cleaner Hp

music or switch
will automatically torn off radio
etc. Internal speaker plus socket
forAC

240v. Size 2o5r4
pillow

X 'Pri'''k8M'Ilrl:

Complete with earpiece. FM aerial
and operating instruction,
OUR f 1 7,50 F. & P. 40p.
PRICE ''. '
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GAVE UP TO 331/2% OR MORE! DUIS
3H628 STEREO HEADPHONES

Outstanding
value. Soft
ear -pads,
adjustable
headband.
8-16 ohms.
20-20.000
Etz. Com-

plete with lead sod stereo plug.

Our 1E I -87 P.Price 30p

LRCM STEREO HEADPHONES

Lightweight
headphones
with padded
earpieces.
4-16 ohms.
'0-20,000
Hz. Coro-
Picte with

it.I 1 nut play

Our 11.97 P. & P.
Price °' 30p

7E1018 DE -LUXE MONO HIGH
IMPEDANCE HEADSET

Sensitive
magnetic
headset with
.oft earpads.
Impedance
2,600 ohms
(d.c. 600
ohms). Pre -

(Moto response 200-4,000 Mn.

Our E2.25 P. & PPrice 30p

BH.001 HEAD SET AND BOOM
MICROPHONE

Our
Price

Moving(oll.Ideal
for language
teaching, com-
munications.
Headphone imp.
16 ohms. Micro-

) phone inip. 200
ohms.

£4.95 P. & .30p

DHO2S STEREO HEADPHONES
Wonderful value and excellent
performance combined. Adjustable
headband. 8 ohm impedance.
20-12.000 cp., Complete with lead
and plug

Our
Price

P&P
30p

SPECIAL OFFER!
STEREO
SPEAKERS

Matched pair'
of Stereo book -
Ellett speakers.
Deluxe teak
veneeredenish.
Size 149" x 9"
x 79". 8 ohms.
8watt RMS.

It all prf,th. Complete with DIN
lead.

Our rims Carr.
Price a. I 50p

2.2

SUPER AKAI HIFI BARGAINS

CS35 Stereo Cassette Recorder

For twoventional or larOMIUnt
Dioxide tape. 4 track record/
playback. Volume and tone
controls. Frequency response 40 -
162Hz (acing Cr02 tape), distor-
tion better than 2%, wow and
flutter better than 0-2% RMS.
Complete with pair of matching
Akai LESS speakers.
Rec. Price 49810E5640 P -&P.

OUR PRICE 50p

CS350 STEREO DECK
4 track record/playback deck.
Accepts chrome/regular tape cas-
settes.
Rec. Price £6830/44.45 5P.AP.
OWS PRICE OP

MICROPHONES (P. & E. Sop)
ADM Dynamic (pair) 17-50

FERGUSON EXPORT MODELS

FERGUSON 3408 STEREO
TUNER AMPLIFIER
Cover. FM 88-108 Has. Five push
button tuning males. 8+8 watts
ruse. Inputs for stereo ceramic
cartridge and tape etc. Separate
bass treble, balance and volume
control'.
Our L31.50 P.Price 50p

3416 STEREO TAPE DECK
.4 track. 79. 30. 11 1.p.s. Stereo/
mono record/play. 7. reels. Inputs
for dynamic mikes, radio, gram.
Complete with cover.

Our L41.95 &Price 75p

EMI LOUDSPEAKERS

Model 350. 13" x
with eiagle tweeter/
crossover. 20-20,000
Hz. 15 watt RMS.
Available 8 or 15
ohms. 17-25 each.
P. & P. 37p.
Model 450. 25' x 8"
with twin tweeter/
crossover. 55-12000
its. 8 watt RMS.
Available 8 or 16
ohms. 13.62 each.
P. & P. 25p.

RECORD DECK PACKAGES

Carriage and Packing 751.
Complete units with Stereo cart-
ridge ready wired in plinth cover.

GARRARD
2025 TC/9TABCD 211.85
13E25111/0800 . 116.50
81'25 111/5144E .. 217-95
SP25 111/3144-7 .. 117-50
81'25 111/5.155E 118-50
8P25 111 Module/M75-8 119.45
9E25 IV Module/M76-68M £21-15
AP76/0800 128.45
AP76/0800E 12865
AE76/51442 127.70
AE76/4144-7 12720
AP76M155E 123-30
AP76//8175ED . - 13490
AP76/M7SEJ 13010
AP76 Module 5175-6 . 11910
868.13 Module/1175.6SM £3120
AP96 Module M76-6 .. 13220
ZERO 1008 Module/3103E 144-15
Zero 1005B Module M75-6831144-20

B.B.E. McDONALD
210/8C7ht
ME601G800 .
M.P60/TPD1/080e
ME60/1/144-7
IIT70/TPDI/G800

GOLDEING
GL72/G800
GL76/G800
GL75/08001-
OL78/G800
GL7810800K

47.40
216-50
115.80
117.50
11910

134-20
139.10
241-55
245.15
147.60

RECORD DECKS

Carriage and Packing 50D

B.S.E. McDONALD
C114 Mini
CI29 Mono
C137 -

510/TED)
610
610/TED)
710
810
ME130
MP60/0800
311,60/TED)
MP60/TPD2
RT70
HT70/G800
IIT70/TED1

CONNOISSEUR
BD1 Kit ..
BD1 Chassis -

BD2/6AL12/Ctuusis
BD2/SAU2/Plinth/Corer

GARRARD
2025 T
2025TC/KS40A
8P25 III ..
8E25 III Aces LIP I04C
8E25111/G800
8P25/3175-6
8E25 IV
AP76
86511
E11,65B
8L7211
SLOB .

401
ZERO 100..A
ZERO 1008
Zero 100 ifils

GOLDRING

G101P/C .

GL69/2
EiL72
GL72/P .

0L75
01.761.
GL78P/C
GL85PIC

13-95
15.50
17.00

113.95
210-55
115.45
121-15
128-30
1425

110.90
118-20
11115
111-60
214-25
116-55

19-10
111-35
22270
£2820

1615
0-95
£925
£8 -SO

110-95
213.90
£10-20
118.00
£18-50
111.15
417-75
131.15
124-35
134-10
431-40
12730

122-50
122-50
415.75
125-45
133.75
13210
141.65
156.25
172.00

BSR 8 TRACK PLAYER CHASSIS
Pa. -non=
BSR 8
track
chassis
as used in
Model
TD8.4
complete
with silver
and black
excutchcon ready to fit into
cabinet. Output 125niV. AC 240v.
Overall size approx. 185 x 215 X
81/mm.

PRICE "OCR t8.95 P. & P. 50p.

PORTABLE

CASSETTE

RECORDER

CT5050

Instant recording and playing.
Piano key controls. Automatic
level control. Built in speaker.
Complete with remote control
microphone, carrying case and
shoulder strap
OUR
PRICE

Imo P. & P. 50P -

NEW!
SINCLAIR
CAMBRIDGE
CALCULATOR

To build yoUrself
Complete kit of
parts with step
by step instructions to build a
full apecification pocket sized
calculator.
OUR
PRICE

r14.95 P. & P. 50P.

(Also available ready built
(Rec. Price £29.95)

PRICE £27.20 F. & P. 251)

MINUTEMAN

POCKET
CALCULATOR

Size only 4A.
x x 1".
8 digit display with overflow and
error indicators. floating decimal.
_Adds, subtracts, multipliea and
divides. Chain and mixed cal-
culations. Constant factor for
aeries multiplication or division.
Complete with batteries, instruc-
tions and case.
OUR £23,95 P. & P. 25p
PRICE

MINUTEMAN MM3M
as above with addition of memory
key, per cent key and a fixed or
floating decimal. Complete wills
rechargeable batteries, AC
adaptor, instructions and case.

PRICEPR £28.50 & 2"
BINATONE

DS100

DIGITAL

CLOCK

240v. mains operation. Ivory case
with large clear numbers for
hours, minutes and seconds.
Approx. size 01" x 3" X 39".

ORTGT 14.50 30p'

2 Z30 We rcn 00/0/25 115-95.
E. se 1'. 37p.

2 x Z30/Stereo 60JPZ6 11400.
P. & P. 37p.

2 x Z50/Stereo 60/PZ8 2.20-23.
P. & P. 37p.

Transformer for PZ8 5345.
Active Filter Unit 1445.

Pair of Q16 Speakers 11.0.70
Sinclair Project 605 £20-97.

P. & Y. 37p.
All other Sinclair Products in stock

2000 _Amplifier 12295
3000 Amplifier £28-95

2000/3000 Tuner 126-30
Q830 Speakers 12928 pair

E. 4 E. 60p each of above items

FM TUNER CHASSIS
a TRAN-
SISTOR
St I 0 /3
12 17 A L -
I T
TONER.SIZE
O N

6 x 4 2im. 3 1.1'. stages.
Double tuned discriminator. Ample
output to feed meat amplifiers.
Operates on 9V battery. Coverage
88-108Me/s. steady built ready for
use. Fautaatic value for Monti.
Our /5.95 P. & P.
Price 20p
Stereo multiplex adaptors 2447.

AI018 FM TUNER

omiGaBliss

Specifimti u as above chassis but
complete In cabinet with on/off
.witch. Size 71" x 3r x 5".

Our L9.65 P & PPrice 30p
Stereo multiplex adaptor 14-97.

DIGITAL CLOCK MECHANISM
DT.55B

Features 24 hour alarm setting
with built-in buzzer. On/off and
ante alarm 'deep' switch. Illu-
minated rotary dial with hourt
minutes and seconds. Auto-
matically turns off TV, radio.
light, etc. and with autosetting
will switch on again when required.
AC 240v. operation. Switch
rating 250v. 3A.
OUR 15.95 P. & P. 30p.
PRICE

LONDON'S LARGEST STOCKS
INCLUDING PRODUCTS BY -

ARMSTRONG
CAMBRIDGE

KEF-1.11X-NIKKO
SANSIJISANY0

SONY -TEAL
TRANSCRIPTORS

TRIO-USIER
YAMAHA

PricesS.A.E. M =:
ALL EQUIPMENT IS FULLY
GUARANTEED AND COVERED
BY 12 MONTHS FREE SERVICE!

MENEM SCIERAmolill
PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES

CENTRAL LONDON
257:8. Tottenhem Court Rd. W.1. Tel 01.5800670
10. Tottenham Court Rd. W 1. Tel 01-6372232
27. Totten hard Cow, Rd. W Tel 01 636 3715
87- Tottenham Court Rd W 1 Tel 01.580 3739
21. Old Common Street. W 1 eel 01 437 9369
3. Lisle Street. W C 2 Tel 01-437 8204
34. Lisle Street. W.C.2. Tel 01-437 91 55
118. Edgware Road, W.2. Tel . 01 -7239789
193. Edgware RCP.. W.2 Tel 01-72313211

311. Edgwere Road. W.2.
3112. Edgware, Road. W.2.
152-3. Fleet Street. E.C.I.
378, HArrilW Rase!. W.9.
ESSEX
86. South Street. Romfor
SURREY
1046.1Nnitgat Centre. Cr
27. Eden Street. Kingston
32. Hell Street, Richmond

Te1:01-262 0387
Tel:01-723 4194
Tel 01-333 2833
Tel- 01-286 9530

cf. Tel. Rumford 20218

Oydon. Tel: 01.681 3027
Tel:01,5467845
Te1:01-948 1441

ALL BRANCHES OPEN 9 a.m.-6 p.m. MONDAY TO SATURDAY
HEAD OFFICE and MAIL ORDER DEPARTMENT

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ
TELEPHONE 01-205 3735

PR CES SUBJECT TO 10% VAT
Cade, venn confidenceVATtoulremember he add 10% to total
value of order including care cage and
000krng and send cash veal order.
PLEASE PRINT NAME & ADDRESS
CLEARLY IN CAPITALS.

TELEPHONED
ORDERS ACCEPTED
FROM ACCESS and
BARCLAYCARD
HOLDERS

CREDIT TE RMS
FOR PERSONAL
CALLERS Ion tel
of £50 and °refl.

Anareen eon., at 3-10-73 ,,, 1:1
_

subext to change .,,tons fluff,.

E2.,:erydav Ftectranics_ NQvarnher 197.5 631
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VEROBOARD PROJECTS
ONE

A.F. OSCILLATOR

Plus many more
constructional features

VEROBOARD
IN OCTOBER ISSUE

RADIO !RESTRRINTIS
TWO

GRAM AMPLIFIER

ie aidk ,aae
-PRICE 20p

become
a RADIO -AMATEUR!

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

free!. Brochure, without obligation to:

BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.O. Box 156, JERSEY

NAME'

ADDRESS 
EEB 1/ 3

BLOCK CAPS please

"P.E" F. M+ Varicap
Stereo Tuner

THE STEREO F.M. TUNER

YOU CAN
BUILD

Approx. Size Br x x 64"

Features include push button "Spot On" tuning, with up
to 5 pre-set stations (no difficult tuning dial and drive
cord). Easy "no problem" construction. requiring only a
few limple setting up adjustments with a D.C. Voltmeter.
Uses NEW pre-set modules for R.F. and I.F. circuits-no
circuit alignment. High efficiency Integrated Circuit Phase
Lock Loop Decoder for perfect stereo reception, with
stereo lamp indicator. TOTAL KIT price only £28-50
including V.A.T. and postage. With Fibre Glass P.C.
Board, neat slimline teak veneered cabinet with brushed
aluminium front panels, push buttons etc.
All parts availoble scDerately.
IDEAL FOR USE WITH THE "TEXAN", "GEMINI"
AND ANY GOOD QUALITY STEREO AMPLIFIER.
Please send large S.A.E. for full derails.
228, ECCLESALL ROAD, SHEFFIELD Sli 8PE
Telephone No. (0742) 668888
THE COMPONENT CENTRE OF THE NORTH

ELECTRO
SPARES

632 Everyday Electronics, November 1973



F

BRITAIN'S FASTEST SERVICE!
A SELECTION FROM OUR COMPREHENSIVE CATALOGUE

ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED
AA119 89 BCY58 18P CA3035 £137 NKT406 62p 1144004 7p
AC107 50p BCY70 150 CA3043 £1.57 NKT713 299 1144005 7p
AC126 20p BCY71 26pCA3044 £128 NKT773 259 1144006 80
AC127 25p BCY72 149ICA3046 70p NKT781 29p 1N4007 9p

1348 £2-11 NTGD10 40p 1N4148 4p
AC12 409 11,15400
AC128 24p BD124 75p CA3

13/AC176 BD131 4011 CA3052 £

AC151
44p BD132

1.62 0A10
40P CA3065 E1-28 0A47

LP) 1',155
18p 3015F

181

149 3N152

AC153 2130 6F115 23p CA30900 £4.23 0A91 $0 10920

259 3015G
AC152

7p 7401

209 B0131/132 809 CA3088E 41.24 0A79
4p 7400250 80Y20 910 CA3089E £1.96 0A90 611 1544

AC176 20p 13F163 35p CD4001AE 550 0A95 5p 10940 6p 7402
AC153/1761( 52p 6E167 25p CD4009AE £1 16 0A200 69 2N404
AC187K 17p 13E173 290 CD4011AE 55p 0A202 711 214696 15p 7404
AC188K 239 6F177 25p CD4012AE 54 0C25 450 214897

239 7403

17p 7405
AC1871188K 409 13E178 310 CD4013AE £1.11 0C28 78p 214698 30p 7408
ACY17 27p 13E180 35p CD4015AE £2.92 0C29 lop 2N706 111p 7409
ACY18 20p 21E194 150 CD4017AE £2 92 ()C35 66p 2N706A 12p 7410
ACY19 20p 13F195 159 C04018AE £2.92 0C36 699 214708 18p 7413
ACY20 20013E196 15p CD4020AE £3.25 0C41 40p 2N911 50p 7420
ACY21 199 BF200 35p CD4024AE 42.09 0C42 40p'211914 209 7425
ACY22 10p BF254 14p CR1/051C 54p 0C44 209 214918 42p 7430
AD140 6011 6E255 15p CR1/401C 7111 13045

AF106 259 CZ6
£1 53'0076

NI; Ni'llt

259 7440

24p 7444

20p 211929
AD149 60p BFX13 250 CRS3/05AF 0071 209 21.1930
AD161 Up BFX29 32p ZI 08 0072

209p ;442

AD162 44p BFX84 25p CRS3/40AF ,OC75
A0161/162 880 BFX85 34p32p BFX86glp g132 17p 7445

AF114 27p BFX87 301) D10 (NTGD10) 0081
17P 0077

AF115 279 8FX88 24p 409 00810 Np 2141305

17p 7446

AF116
AF117

259 EIFY50
25p BFY51

22p 1R184 £260 0083
1991R2160 950 0084

20p 2N1304

23p 2141306
24p 7450
2111 7447

AF124 25p BEY53 lip JA424 £218 t3C170
gli'D Mfg

309 7451
30p 7453

AF118 440 BEY52 20P IRC20

AF126 24p BP101 £1 40'LIC709C113

469 0C139
259 2N1309
309 2N1559 (CR1/ 7470

1:90 7744N
AF125 249 BFY90 £1 20 LIC709C/5

44t 821411M 429 401C) 71117472
A F1311 479 BPX66 £1

54p 7475

50,LIC723C/5 £1.02 ORP12 151117473

AF279 580 BSX20 160,LIC741C18 34P ORP69

AF186 409 8RY39 450 LIC723C114 £1-02 ORP60 509 2N1711 7474
SOp 2N1613

150
AF239 529 50X19 P LIC741015 45p ORP61 50p 2141893

50p 2142218

ASY27 30p BSY27 209 mc1305p E2.80 pN71

33117476
ASY26 25p BSX21 209 MC1303L 41.75 P170 10p 2N2218A 44p 7480

ASY28 22p BSY29 25p MC1307P 4145 pN107 8p 2N2219A 539 7483
Up 7482

ASY29 309 BSY95A 120 MC1310P 4245 P14108

109 2142219

BA138 15p BY100 20P MC1330P 809 p09 OP 2N2366 17p 7488
m

68103 20p BY127
8p 2N2369 171) 7490

22P'MC1342° 42 44 PN3819(2N3819) 2N2369A 17917491A
BB104 34p STY -79/400R IMC1466L E420
B13105 28p

20p 2142484

ST2
459 7493
42017492

BC107
Li '°431MC14613L £2 88

13p BT1013 £1 201MFCA000B 65p
SC146D £2 90092142904 4597493

BZY88C3V3 101)1MC4024P £2 20
20p 2N2904

33p BZYSEIC3V6 10PIMC4044P £2 20
SL103A 50p 2N2904A N137448954

BC -108 12p BZY88C3V9 1091MFC6030 £1 63
SL403A (Red) 2142905

28p BZY88C4V7 10P MFC8010 121 -38 TAA263 41 12 2N2925

65.1) 7496

BC103/80178 BZY88C4V3 10P1mFC6040 £1 15
60p 2N2905A 750 74100

BC109 13p BZY841C5V1 10p1MFC8040 £1 24 TAA293 97p12N2928

160 74107SL803A 80p 2N2924

33p FIZY/38C6V2 10p mdE371 689211p 74121

MJE520 659 TAA861 45p 2N3055

8248p9 7744115501

10p 74141
BC109/BC179 BZWP3C5V6 100141FC9020 £2 12 TAA310 41.25 2N3053

601090 14p EIZY88C6V8 10p
TAA320 7Sp 2N3054

IMJE521 629 TA D100 £1-972143228 4188109 7744;59BC117 lop BZY88C7V5 10p
BC140 30p BZY88C8V2 109m jp2888 £106 TAD110 41.97 2N3391A 26/174155
BC147 12p BZY88C9V1 10p MJE3055 68P TIL112 £2.002143225 41 04 74156
BC1413 lip ISZY88C1OV 10plmj488 979 TIL209

- - MJ491 £1 35 TIP32A 700 2143704
12p 74191
14/174190

EIC149 129 BZY88C11V P MJ481 41.25 TIP31A
3550 22NN33770,302

BC157 1311 132Y88C12V 10.

P MJ802'MJ4502 TIP42A £1.00 2N3706
1122; 7744116932

5C158 12p BZY88C13V 100 MJ802 4412 TIP41A 65021437056C159 13p BZY88C15V 10
£8-56 TIS43

1122;74196
BC1471157 259 BZY88C16V 10p "

MJ1000 £1 -SO VA1039 15p 2N37O9
1122 9P 474021 07

12p 40309
BC148/158 23p BZY138C18V o 300 2N3707

I° MJ900 4140 VA1066s 15p 2N3708BC149/159 2611 BZY88C2OV 10p
BC167 lip BZY88C22V 101)

JM 4502 £444 V
BC -168 10p BZY841C24V 10p 15p 2143710 12 40310

1°- MPF103(2N5457) W VA001°577 130p 2143773 4811
2143711 129

40312
40311

210BC169 1111 BZY88C27V P
BC169C 129 BZY88C3OV 109 49p W01

MPF10412N5456) W02
31p 2143819 2811 403208C177 2011 BZX61C7V5 289 49p WO460p 40360

469 WO8

3233: 2143823E2N3820601713 1611 BZX61C8V2 2811

80179 2011 132)(131C9V1 28 9
MPF105(2N5459) WO6 go PBC182 14p BZX61C1OV 2811.

BC182L 149 BZX61C11V 28p44p 2143866 £1-10 49404

BC183 13p BZX61C12V 2.8 141(70033 9811
28° N1(1-211 25p ZZTTXXI10837 129 2p 2143906

N3904 28p 40407

28P NKT212
2811 4040860783E 1411 BZX61C13V

BC184 17p BZX61C15V 25p ZTX300 13p 2N4058 159 40409

BC184L 16p BZX61C16V 28p° NKT213 25p ZTX302 169 2144060 139 40410

BC212 16p BZX61C18V r; NKT216 469 ZTX303 159 2144061

BC212L 16p BZX61C2OV 2288 141(7217 50p Z1X304 23p 2144062 113399 4400446380A

BC238 10p BZX61C22V 260 NKT218 25p ZTX314 llp 2N4441
27p ZTX320

lOp 40511

802381303 209 BZX61C24V 28p 14K1223 31)p 2N4444 £.2 20 40575

130257 lip BZX61C27V 280 NKT271 180 ZTX330 1811 2N4871 44p 40576

BC258 10p BZX131C3OV 28p NKT274 180 ZTX500 14p 2144990 66p 40600

BC259 12p CA3004 £2-03 NKT275 20p ZTX501 15p 2144991 45p 40601

BC -307 12p CA3005 £1 35 NKT279A 129 ZTX502 45p 406021611 2145245

BC308 lOp CA3011 839 141<1281 29p2TX503 17p 2N5457(MPF103) 40603
BCY30 250 CA3013 £1.17 141(7351 75pIZTX504 459 49p 40669

BCY31 48p CA3014 £137 NKT401 7191114914 4p 2N5458(MPF104) 40673

BCY33 20p CA3018A 83p /41(1403 651)I1N4001 4p 2N5459(5Appi0459)9
40739EICY32 50p CA3016 72p NKT402 77r/1 -M3754 209

BCY34 25p,CA3020 £1-39 NKT404 1100:1N4002 4p 4811

BCY38 30p CA3028A 79p 141<1405 7991144003 Spi2N5777 45p

FIPAIDUJ
FILETINIDIlaS

2146027(01311)
45p

31484 81-30
3N128 73p
314140 92p

92p
£1.50
£2-00

20p
20p
20p
201)
25p
259
259
25P
20p
30p
20p
309
20p
24p

£1.16
£1.45
£1 45
£2 06
£145
£1-25

20p
201)
20p
20p
200
45p
32p
45p
46p
asp
45p
870
87p

£1-32
33p
70P

£1.28
85p
75p

81.13
800

41.48
41.84
5211

430
41.00
83-35
81-10
£1-35
£200
£1-55
£1.55
81-80
£1-80
81-74
£1-74
£1-50
£1 50

66p
40p
60p
42p
82p
42P
56p
450
45p
52P
409
54p
62p
62p

£1.13
44p

£1-92
£1.54
£1.46

70p
70p
45p
70p

£1,00
580

£1.50

CAPACITORS
Mfd. Working

Voltage
10 40v
1-0 100v
2-2 25v
2-2 63v
4.7 40v
10 25v
10 63v
22 25v
22 40v
47 25v
47 40v

ELECTROLYTIC AXIAL LEADS
Price MId. Working Price

Voltage
10p 100 16v 9p

Bp 100 25v 9p
10p 100 40v 10p
8p 100 63v 13p
8p 220 25v 11p
8p 220 400 12p
9p 470 25v lop
9p 1000 25v 210
9p 2200 25v 39p
98 4700 16v 4fip
9p

CAPACITORS-METALLISED POLYESTER
Stock values: MFD
0 01, 0-015, 0-022, 0.033
0047, 0-068, 0-10
0-150, 0-220
0-33
0.47
0 68
1.0
1.5
2-2
Order as "Polyesters" + Capacitance.

Price each
4p
Sp
6p
OP
9p

12p
15p
22p
26p

CAPACITORS-POLYSTYRENE
Axial leads, Clear encapsulation, 5% Tolerance. 160 volt working.
Stock values Price
10pF, 15pF, 22SF, 330F, 47pF, 68SF, 100pF. 150pF, each
220pF, 330pF, 470pF, 560pF, 6809F, 820pF,1000pF, 1500pF,
2200pF, 33000F,_4700pF, 5600pF, 6800pF 4p
Order as: "Polystyrenes" -1- Capacitance.

NEW LOW PROFILE IC HOLDERS
14 pin DII 1/1p, 16 pin DII 26p, 8 Pin Dil 16P

NYLON NUTS AND BOLTS
Cheese head screw bolts. Nuts with Integral washer. Moulded
in high density nylon. Ideal for mounting "live" assemblies,
power transistors, etc.
Each sack consists of four nuts and four screw bolts.
Peck No. Thread Length Quantity Pack Price
HSN1 6BA
HSN3 6BA

4 10p
4 10p

Order as "Nuts and Bolts" -1 Peck No.

OPTO ELECTRONICS -3 devices
from our range-OCP71-4120. ORP12-50p, TIL209 Red led 35p

ANTEX SOLDERING EQUIPMENT
X25/240v 25w Iron El .75 SK 2/240v 15w Kit £2.60
MLX 12v 25w Kit essential for car tool kit £2.05
X50 TC 240v 50w temp. controlled £5-95

OP. AMPS-NEW LOW PRICE!
741 8 PIN DIL 34p

RESISTORS-METAL OXIDE
Metal Oxide resistors by Electrosil. Ultra low noise. 4. Watt.
2%. Available In the range 624 between 10 ohms and 1 Meg.
E24 series=1-0, 1-1, 1-2, 1.3, 1.5, 1.6, 1.8, 2-0, 2-2, 2-4. 27, 3.0, 33,
3.6, 3.9, 4-3, 4.7, 5.1, 5.6, 13-2. 6.8, 7.5, 8,2, 9.1, and their decades.
Type No. TR5 Price: 4p each
Order as "Metok" + value-

RESISTORS-CARBON FILM
A range of miniature high stability resistors with very tow noise
characteristics and long life. Tolerances, ranges and wattages as
indicated. (Wattage ratings are at max. limiting voltage) -
Type No. Wattage Tol, Range Series Price
UPM050 0-5 5% 106-1M E12 10 each
UPM050 0.5 10% 1M -4.7M E12 1p each
UPM075 0.75 5% 108-1M El2 1p each
UPM075 0.75 10% 1M -4-7M E12 1p each
UPM100 1.00 10% 10E -1M E12 24p each

Frilat SERVICE PLUS /
10% DISCOUNT OVER £4. NO POSTAGE /
AND PACKING. TOP QUALITY PROD- ./
UCTS ALWAYS -BY RETURN
COMPREHENSIVE CAT. ))).-).

Important Notice "All prices are /7
exclusive of V.A.T. Please add 10% V.A.T,
to the final total of your order after .4
deducting any discount which may .09
be due"

DEPT. EE 8; 7 COPTFOLD ROAD
BRENTWOOD
ESSEX
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LARGE STOCKS

ATTRACTIVE DISCOUNTS

DEPENDABLE SERVICE
Everything brand new& to makers specs.

TRANSISTORS BY
SIEMENS AND
NEWMARKET
2N3055 npn silicon power SOD
ACI53K pnp germanium low power 829
ACI76K npn germanium low power 32p
AD161 npn germanium medium power 92p
AD162 pop germanium medium power 40D
AF139 pnp germanium 11118' 49p
BC 107 189: BC108 12p; BC109 132: npn
BC167 11p; .BC168 10p; BC1G9 llp
BC177 SID; TIC178 19p: BC179 21D;
BC257 12p: BC258 113: BC250 13p I O P
Standard groupings available.
BD135 npn med Power 370
13D136 pnp med power 389
DIODES
0A90, 0991, 0A95 each Sp
0.4200 9p: 0A202 10D
Other semiconductors
AC128 17D; AFII7 323
28251 19D
Full lists and technical data will be found in
Catalogue No. 6. See also amendments list.

SIEMENS THYRISTORS
0.8A 4002 56D, 600V 70p
3A 4002 60p, 6002 2.8p

25.92R DIODES full range 224 values: 400mW: 2-7V to
362, 14p each; 1W: 6.82 to 822. 2.1p each; 1-5W: 4.72
to 752, 48p each. Clip to increase 1.5W rating to 3 watts

2665) 4p.

DIN PLUGS & SOCKETS
by Iiirshmann, 4A. rating

way LS -socket 10p; plug 12p. 3 way scr. socket 10p;
plug 12p. 5 way scr. cocker 12p; plug 15p.

ELECTROVAFV.
Electronic Component

S ecialists
ELECTROLYTIC CAPACITORS
AXIAL LEAD Prices subject to amendment by the manufacturer.
Rated voltage: 82 6-82 102 162 25V 402 632 1002

Polycarbonate
-5% Tolerance

Capacity /LP
0.47
1-0 100

10p Op
7p

2502 up to 0.1µF: 1002/0-1nP and
above.

2-2 10p 7D 80 0.01; 0.012; 0-015; 0018; 0022;
4.7 lOp 7p 8p 70 0.027; 0033; 0.047; 0.056; each Pp.
10 7p Sp 7D 0068; 0082; 0.1; 0.12: each 4D
22 Op 7p 7p 7p 9p 0.15 each 59. 0.18; 0.22; each 6D-
47 7p Ors OP 8P 7P OD 12D 0-27; 8p. 0.33; FID. 0.39 9p. 0.47 9e.

100 Bp 7p 7 O 7P 9P lip 19p 0.56 L2p. 0.68 13p. 1/.1.F 14D -

220
470

7p 8p
9D

8p1,

9p
SPD

10p
91(

lop
10P
173

17D
24D

27p
43D

Prices subject to amendment by the
manufacturer.

1000 10pp 12p 12p 17p 20p 24p 40p
SILVERED MICA non -polarisedP200 14p 17p 22p 25p 36p 40p

4700
10.000

25p
40p

283
43p

37D 41p 54D capacitors in 34 values front 2.1 pi.
to GRO pF, each 60

RESISTORS 10%, 5%, 2%
Code Poster Tolerance Range Values

a vai lable
1 to 9 10 to 99 100 up

(see note below)
C 1/20W 5% 82 0-22014 I/ El2 9 a 7.5
C I/8W 5% 4.7 f2 -470K 11 E24 1 0.9 0-75 nett
C 1/4W 5% 4.711-100517 212 1 0-9 0.75 nett
C 1/2W 5% 4711-10M SI 224 1-2 1 081 nett
C 1W 6% 4-711-103111 212 2-5 2 .1-6 nett
300 1/2W -A, 10 f1-13117 224 4 3 2.3 nett
WW 1W 10%A1/2011 0-22 12-2-9 I.2 212 8 8 7-5
WW 3W 5% 111-101611 212 7 7 6

WW 7W5% 1 11--102 11 Ell 9 8 71
Codes: C --carbon film, high stability, low noise.

MO-metal oxide, Etectrosil TR5, ultra low noise.
WW-wlre wound. Plessey.

Values:
212 denotes series: 10. 12, 15, 18, 22, 27, 33. 39, 47, 56, 68, 82

224 denotes series: as 212 plus 11, 13, 10, 20. 24. 30. 36, 43, 51,
62, 75, 91 and their decades.

Prices are to pence each for onantities of the same
ohmic value and power rating. NOT mired values.
(Ignore fractions of one penny on total value of
resistor order).

* Please remember to add V.A.T. to your order.

If you have already got your No. 6 catalogue and want to
know latest additional items and price amendments, send
1.2.2. for special suPPlemenlarY

TRANSISTOR
ACCESSORIES
To3 cover 7p
heat sinks 1°C/w. tree 6W1. undrilied 60D Drillud 78p.

SWITCHES
TOGGLE SWITCHES
1011C SPOT
toggle 20p:
409 DPDT toggle
29p. (These are chrome plated
2.5A rating)
7201 Sub-mIntature DPDT
2502 a.c/2A 48p

ROTARY SWITCHES
RadiOspares Miniature Maka.switch (in assembly kit form)
Shaft 54p.
Wafers, M13B-2P5W, 1P11W: BB3.1-11.12W, 2P6W,
3P4W, 4P3W, 6P2W, each, 69.

WAVECHANGE
SWITCHES
1P12W, 2P6W, 3P4W,
423W. each 24p

ELECTROWM

KNOBS

F14

Kb.

All grub screw fitting for I" shafts.
Black. For other types-see
Catalog -cc No. 6, P.54

Fla

F17

8.14 (20mm) pack of 2 82p
P.13 (26nun) pack of 2 36D
8.12 (33mm) pack of 2 90p
F.19 (20mm) pack of 2 32D
8.18 (26mm) pack of 2 sap

K;oa 17.17 (38min) pack of 2 40p
KB.4 (20mm) pack of 4 40p

2.30/3 (17mm) aluminium, each 24p

POTENTIOMETERS

PO, Deal
CARBON SKELETON PRE-SETS

- Small high quality, rot lin: 10011

22K., 47K, 100K, 220K, 470K, 131,
_ 2200, 47011, IK, 222, 427. 10K,

2302, 531, 103111. Vertical or
Slider horizontal mounting. 5D each.

Rotary carbon track, doable wiper
MOLE P20 lin 10011 to 0.231
1213.1,20 log 4-7K 0 to 2.2 meg. 123
Deal gang lin 4.72 to 2-2m11.
42p: Dual log, 4.7K a to 2.2m 0
42p; Log/antilog, 10K, 222,
472, 13102 only 423; Dual anti -
log, 102 only, 42p. Any of above
types with 2A D.P. mains switch,
123 extra.
Only decades of 10, 22 & 47 avail-
able in ranges quoted.

DUAL CONCENTRIC DI'20 In any
combination of P20 values, 60D;
with switch, 723.

SLIDER
Lin or log. 10K to ]reg. in all
popular values. each 28p.
Escutcheons-White, grey, black.
10p each.
Control knobs: blk/white/red/yel/
gr./blueldk. grey/It. grey, each 5D.

BAXANDALL SPEAKER
KIT

Designed by P. J. Baxandall, of tone control circuit
fame, and as described originally in Wireless World, this
brilliantly designed economy speaker is simple to assemble
and provides genuine hi.fi reproduction. Bandies 10 watt
RMS. 15 (slams input. Complete kit including pack -flat
cabinet 18" x 12" x 10" 41490. pins 60p part cost of
care. Equaliser assembly 12-00. Loudspeaker Unit
59231109 12-45. Cabinet (to Baxandall design) £10.45

All items offered for sale in accordance with our stated
terms of business, copy of which available on request.
Prices quoted DO NOT Include V.A.T.
Orders from C.E. customers most he accompanied by
an additional 10% of nett value for V.A.T.
DISCOUNTS Not allowed on nett price items.
10% on orders for 2.5 or more, 15% on orders for £15 or
more. Prices stabled to alteration without prior notice.
PLEASE SEE LATEST AMENDMENT LIST. SEND S_A.E.

POSTAGE AND PACKING FREE
SURCHARGE 10D on small mail orders under .62. Ovcrseas
orders carriage and insurance charged at cost.
U.S.A. CUSTOMERS are invited to contact ELF.CTRO-
VALUE AMERICA. P.O. BOX 27, Swarthmore PA19081.

(Dept. E.E. 9) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB

Hours: 9-5.30: Sat. 1 p.m. Tel.: Egham 3603 Telex 264475
ENG. REG. NO. 1047768. R.O. 28 ST. DUDES ROAD. ENGLEFIELD CREEL EGHAM, SURREY. TW20 ORB
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PREMIER 800
STEREO AMPLIFIER

(AK used in
SYSTEM. '800'1
A truly high quality stereo amplifier compare the
specification, compare the price. Output: 5 watts per
channel. Frequency response: 30-20,000 Hz - 2 db.
Distortion: 1% Output Impedance 8 ohms nom_ Inputs
equalised to 11.1.A.A. Magnetic 4mV. Ceramic 100mV.
Tuner 100mV. Tape 100mV. Tape out 150mV. Din
sockets for inputs and outputs. Controls: Bass, Treble,
Volume, Balance, Selector. Mono / Stereo switch. Stereo
headphone socket. Attractive slim line design teak
cabinet with aluminium front panel. Size 12r x 61" x 25"

ONLY £17.85 Carr_ 50p.

PREMIER PARAGON
STEREO HI-FI AMPLIFIER

Gives the beet pos-
sible reproduction of
records, radio and
tape at a reasonable
price.
Fitted with all the
controls and facilities
you're ever likely to
want, the Paragon
gives you a degree of

sopbedieation that in usually only found with amplifiers
costing twice its price. It has bass and treble slide con-
trols, volume and balance knobs, and eight push -buttons.
There's also a standard stereo lack socket on the front
panel, plus a ceramic/magnetic cartridge switch and a
mains outlet socket on the back panel.
Specification: 10+10 watts into 8 ohms. Power/frequency
response: 0dB 10 watis into 8 ohms - 1.11( 20Ilt 25Ritz.
Distortion typically less than 0.25%. Inputs for Magnetic
phono (4mV) Ceramic phono (66mV) Radio/Tape(100mV).
High and low filters. Teak finish cabinet. Size: 123^ x
sr x 101". £27.50 P. & P. 50p.

PREMIER STEREO SYSTEM '84'
Consists of the Premier Paragon Stereo Amplifier,
Garrard SP25 III in teak finish plinth with cover and
fitted Goldring 0800 stereo magnetic cartridge plus a
pair of Marsden Hall Annex 100 Loudspeaker Systeme.
Complete with Free leads and Plug'£64''c'InstiranceS115

PREMIER HI-FI STEREO SYSTEMS
SYSTEM !ONE'
Consists of the Premier 800 Ilk II all transistor stereo amplifier (described
left) Garrard auto/manual record player unit fitted stereo/mono cartridge
with diamond stylus and mounted in teak finish plinth with cover and two
cloth front loudspeaker system. Absolutely complete and supplied ready to
plug in and play. The 800 Ilk II amplifier has an output
of 5 watts per channel with inputs for ceramic and
magnetic pick-up, tape and tuner also tape output
socket and headphone socket. Controls: Bass, Treble.
Volume, Balance. Selector. Mono/Stereo switch.
Headphone socket. Power on/
off. Teak finish cabinet with
aluminium front panel.

Size:E4 3.0 0
12iin. x 6tin. x 2 -in.

Carr. £1.7:1

SYSTEM 'TWO' -

As above but with slotted front teak finish loudspeaker..
Garrard SP25 Mk. Tit and magnetic cartridge.

£49.50
Carr. 81.75

STEREO HEADPHONES AND ALL LEADS
AND PLUGS WITH ABOVE SYSTEMS

STEREO CAR CASSETTE PLAYER
WITH MW/LW RADIO

* 7 watts per charutel
output

* 12v DC negative
earth

* Speaker impedance 4 ohms. * Measures 170mm. D.
x 160mm. W. x 50mm. H.

OUR PRICE -

641.00 P*5842.

CAR STEREO

CASSETTE

PLAYER

MONATONE
* Paid forward
* Eject
* 3 watts per channel output
* Ily DC negative earth
* Speaker impedance 8 ohms
* Measures 175mm. D. x 152mm. W. 410tenso. if.
* Matching pair of wedge-shaped speakers.

*whir

L19.95 P. & P. 50!11111"11
ONLY

NEW PREMIER COMPACT
STEREO
SYSTEM

-..6666

All transistor stereo amplifier mounted
into teak finish plinth with cover and
Garrard 2025 T/C autochanger and
a pair of matching teak finish cloth
front speaker systems.
* Output 4 watts rms per channel.
* Separate volume, bass, treble and

balance controls.
* Stereo/Mono ceramic cartridge.
* Tape/Tuner input and Tape output

sockets.
* Complete with all leads ready to

use. 131-00 Ea:its°

STEREO HEADPHONE EXTENSION LEAD
15 foot curly cord. 41.60. F. & P. lop.

ONLY

"aI, GARRARD BM MK
III SINGLE RECORD
PLAYER FITTED
GOLDRING 800 MAG-
NETIC STEREO CAR-
TRIDGE. COMPLETE
IN TEAK PLINTH
WITH COVER.

& P. 50p.
* Tape elect button
* Complete with microphone, batteries and handle

PREMIER PRICE

216.50 I P. & P. 26p.

P. & P. NI

MODEL CT -330 MULT1TESTER
The Model CT -330 Multitester is a do -laze,
accurate and high sensitivity instrument
having many features which are desirable
and required in testing modern electronic
equipment. The Model CT -330 is very
compact and of sturdy construction. Only
the finest parts are used -1.% resistors.
low -resistance selector switch, clear scales

slid rugged meter movement. Ranges: DC Voltages: Q,
0.6, 6, 30. 120, 600, 1.200, 3.000. 6.000V (20.000ohms/V).
AC Voltages: 0, 6, 30, 120, 600, 1,200V (10,000 011018/V).
DC Current: 0, 0.6, 6, 60, 600mA. Resistance: 0, 6k,
600k...6M, 6020 (30, 3k, 30k, 300k ohms at centre scale).
Capacity: 0-00005-0-01p.P.
0.001 -0.2µF. -Decibels: -20
to +63db. Pt & P. 255

MODEL 630 MULTITESTER -
Ranges: DC Voltages: 0, 3, 15. 50, 300,
600, 1,200V (30,000 ohms/ V). AC Volt-
ages: 0, 6, 30, 120. 600. 1.200V (15,000
Ohms/V). DC Current: 0. 0-03. 3. 30,
300mA. Resistance: 0, 16k, 160k. 1.6M.
1611 ohms (10, 100. 10k, 100k ohms at
centre scal.e). Decibels: 00 to -.- 63db,£8.50 P. & P. 25p.

MULTIMETER 20,000 O.P.V.
Compares with meters misting double its
price. Features large easy -to -rend meter,
unusually high sensitivity -wide choice
of ranges. With test leads. batteries and
manual. Size: 41" x sr x Ranges:
DC Voltages: 0. IS. 50. 500. 2.500V,
(20,000 0.P.V.t. AC Voltages: 10..10, 100:
500, 1.000V (10,000 O.P.V.). DC Current:

504t.k. 2.3. 250mA. Resistance: 6k, 6M ohms. Decibels.
-20 to +22 db. Capacitance: 10/LF to 0-100uP, 0-100AF
to 0.1gP. Optional leather case. £5 90r. I'. 25p

HI-FI STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
28". speaker units with
eon padded ear muffs.
Adjustable headband.

ohms impedance. Com-
plete with Gft lead and
stereo lack plug.

21115

"LIFE"
ACIDC

CASSETTE

RECORDER

* Battery/Mains
operation

* Single knob
operation

22.25

£8'25

COMPACT CASSETTES LOW -NOISE
Strew Paul& Folly Guaranteed. In Library Cases.

EACH 8 for 6 for 10 for

C60 Sly

C90 44p

Sap

21-22

51-72 52-70

6218 2310

C120 57p 51-04 58-04 2495
P. & P. 10p each (3 and over 15p)

Etc LOW NOISE CASSETTES -%-7-',77: -
Brand New in Library Cases

C60 C90 C120
(List (List (List
71p) 98p) G148)
48p 70y 92p P. A V. 151,

PREMIER RADIO
56 GEORGE STREET, LONDON WIH 5RH. TEL: 01-935 7917

ALL PRICES INCLUDE VAT

Also at :
23 Tottenham Court Road,
London W I P 9RA
Tel : 01-636 3451

Everyday Electronics, November 1973 635
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BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
T1 8 263713 0071
T2 8 D1374 0075
TS 8 D1216 00,81D
T4 8 2G28IT
T5 8 20382T 0082
T6 8 2G344B 0044
T7 8 21:34.511 0045
T8 8 2(3378 0078
T9 8 203994 2M302
TIO 8 20417 A}117

All 55p each pak

ND 120 NIXIE DRIVER
TRANSISTOR.
Suitable replacement for
B8X 21, C 407. 25 1803
120veb.

1 25 100,-
0 -19 0-17 0-16

811. trans. suitable for
P.E. Organ. Metal TO.18
Eget- ZTX300 8p each.
Any Qty.

GP 100 'PO3 METAL
CASE GERMANIUM
Vebo-80V. Veen -501.
1.C.=10 amps. Plot-
SOW. hfc =30-170.
Replaces the majority of
Germanium power tmn-
aistors in the 00, AD
and NKT range.

1 O5 100,-
0-48 0.44 0.40

GP 300 TOS METAL
CASE SILICON
Vebo-100V. Veto =60V
I.C.--l5 amps. Ptot
115W. hie 100iT.-
1M11z. Suitable replace-
ment for 214 3055,
BDY 11 or BDY 20.121 100,-
0 -55 0:53 0.51

NEW 7th EDITION
TRANSISTOR EQUIVA-
LENTS BOOK. A com-
plete crone reference and
equivalents book for
European, American and
Japanese Transistor,
Exclusive to BI -PA K.
90p each_

A LARGE RANGE OF
TECHNICAL AND DATA
ROOKS ARE NOW
AVAILABLE EX STOCK.
SEND FOR FREE LIST.

the lowest prices!
UT 46 UNLI UNCTION
TRANSISTORS
Direct replacement for
71S 43rand BEN 3000
also electrically equiva-
lent to 252646

1 25 100+
0 -30 0.28 0.22

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO -18
SIM. TO 25708/8. BSY-
27/28/95A. All usable
devices no open or short
circuits. ALSO AVAIL-
ABLE In PEP Sim. to
252906, BCY70. When
ordering please elate
preference NPN or PNP.

Sp
20 For 0.55
50 For 1-10

100 For 1-92
500 For 8-26

1000 For 1940

G.P. DIODES Ip
300mW 30..0.55
40PIT(Min.) 100..1-85
Sub -Min. 500..550
Fully Tested 1.000. 9:90
Ideal for Organ Buildem.

R 2400 TO3 NPN
SILICON HIGH
VOLTAGE
Vebo 250T. Veen --
100T. 1.0.-6 amps.
Ptot -.30W. hie =typ.20
fT .511.1Tre-

1 25 100e
0.55 0.50 0.44

AD161/162
P., V P

1.11P COMP GERM
TRANS. OUR. LOW-
EST PRICE OF 61p
PER Pdr R.

LOOK FOR OUR

AUDIO &
ELECTRONIC
COMPONENTS
ADVERTISEMENTS

in PRACTICAL
ELECTRONICS

RADIO CONSTRUCTOR

SILICON PHOTO TRAN-
SISTOR. TO -13 Lens end
NPN Sim. to BPX25 and
P21. BRAND NEW. Full
data available. Folly
guaranteed.
Qty. 1-2425-99300 up
Price ca. 69n 449 SSP

QUALITY TESTED SEMICONDUCTORS
Pak No. Price

EP

Q1 20 Red spot transistors PNP 0.55
Q2 16 White spot R.F. transistors PNP 0.55
Q3 4 OC 77 type transistors 0-56
Q4 6 Matched transistors 0C44/45/81/810 0.55
Q5 4 OC 75 transistors 0-5.5
Q6 5 OC 72 transistors 0-65
Q7 4 AC 128 transistors, PNP high gain 0.55
Q8 4 AC 126 transistors PNP 0.55
Q9 7 GC 81 type transistors 0-55
Q10 7 OC 71 type transistors '- 0-55
Q11 2 AC 127110.8 Complementary pairs

PNP/NPN 0.65
Q12 3 A te 116 type translators 0.55
Q13 3 AF 117 type transistor. 0.55
Q14 3 00171 D.P. type translators 0.55
Q16 7 352926 811. Epoxy transistors

mixed colours 0.55
016 2 GET880 low noise Germanium

transistors 0.55
Q17 5 NPN 2 x ST.14I & 3 x ST.140 0-55
QI8 4 MADT'S 2 x MAT 100 & 2 X MAT

120 0.55
QI9 3 MADT'82 x MAT 101 & 1 X MAT

121 0-65
Q20 4 GC 44 Germanium transietOre A.F 0.55
Q21 4 AC 127 NPN Germanium transistors 0:55
Q22 20 NKT translators A.P. R.F. coded 0.55
Q23 10 0A. 202 Silicon diodes sub -min 0.55
Q24 8 OA 81 diodes 0-55
Q25 15 15914 Silicon diodes 75 PIT 75mA 0.55
Q26 8 0A90 Germanium diodes sub -min

1569 0.55
Q27 2 10A PIT Sllieon rectifiers IS425R 0.56
Q28 2 Silicon power rectifiers BYX 13 0.55
Q19 4 Silicon transistors 2 x 2N696,

1 x 214697.1 x 214E198 0.55
Q30 7 Silicon switch translators 21:706

NPN 0-65
Q31 6 Sllloon switch transistors 2/4708

NPN 0-55
Q32 3 EN PSilicon transistors 2 x 2N3131,

1 x 251132 0-65
Q33 3 Silicon NPN transistors 251711. 0.65
Q34 7 5S0U1con ,NPN. ptsran07)sistors 252369,

0.55
Q35 3 Silicon PNP TO -5. 2 x 252904 &

1 x 252905 0.65
Q36 7 2N3646 TO.18 plastic 3011 Milo NPN 0-65
QS7 3 2143053 NPN Silicon transistors 0-65
Q38 7 NPN transistors 4 x 253703. 3 x

2N3702 0.65

ELECTRONIC SLIDE -RULE
The MK Slide Rule, designed to simplify Elec-
tronic calculations features the following scale': --
Conversion of Frequency and Wavelength.
Calculation of L. C and fo of Tuned Circuits.
Reactance and Sell Inductance. Area of Circle..
Volume of Cylinders. Realstance of Conductors.
Weight of Conductors. Decibel CalcUlatlons.
Angle Functione. Natural Logs and "e Functions.
Multiplication and Division. Squaring, Cubing
and Square Roots. Conversion of kW and Hp.
A most for every electronic engineer and enthend-
art. Size: 22 cm x 4cm. Complete with case and
Instructions. Price each: 2369

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEW BI-PAK UNTESTED

SEMICONDUCTORS
Money hack refund it not satisfied -

Pak No. Description Price
EP

U 1 120 Glass Sub -Mitt. General Purpose Germanium Diodes .. 0-55
U 2 60 Mixed Germanium Transistors AFIRE 0-T55

U 3 75 Germanium Gold Bonded Sub -Min. like OA5. 0.647 0.55
0 4 40 Germanium Transiators like 0081, AC7128 0.55
U 5 60 200mA Sub -MM. Silicon Diodes 0.95
U 6 30 1111. Planar Trans. NPNlike1113Y93A. 25.706 0.55
U 7 16 N. Rectifiers TOP -HAT 760mA VLTG. RANGE 00 10 1000 0.55
U 8 50 SIL Planar Diodes DO -7 GIs. 2.50use like 0A200ji30.2 0-55
U 9 20 Mixed Voltages, 1 Watt Zener Diodes 0-65
U10 20 BAY50 charge storage Diodes DO -7 Glass 0-55
U11 25 PNP Nil. Planar Trans. TO -5 like 251152, 451104 0.65
U12 12 Silicon Rectifier's Epoxy 500mA up to 800 PIT 0.65
013 30 PNP-NPN 811. Transistors 0(7200 & tfil 104 0.55
U14 150 Mixed Silicon and Germanium Diodes 0.55
U15 25 NPN Oil. Planar Trans. TO -S like BFV61.2N697 0.55
U16 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0-55
1117 SO Germanium PNP AF Transistors TO -S Uke ACT 17.22 0.55
U18 8 6 Amp Silicon Rectifiers B5-213 Type up to 600 PIT 0-55
1:10 25 Silicon 5-7Ph7 Tranelote,re tike BCIoS 0.55
U20 12 1-5 Amp Silicon Rectifiers Top Hat up to 1000 PIT 41.65

1121 30 AF. Germanium Alloy Traneisture 20300 Series & 0071 0-55
1723 30 MADT's like MHz Series PNP Tranalate. 045
1124 .20 Germanium I Amp Rectifiers OJAI Series up to SOO PIT 6.65
025 25 900 1411. NPN Silicon Transistor. 25708. BSY.27 0-65
026 30 Fast Switching Saloon Diodes like 157914 Micro -Min. 0-55
U27 12 NPN Germanlim AF Translators TO -1 like AC127 0.65
1729 10 1 Amu SCR's TO -5 can, up to 600 PIT 0581125-600 1.10
030 15 Plastic Silicon Planar Trans. NI'S 2512926 0.55
1131 20 Silicon Planar Plastic NPN Trans. low Noise Atop 2/43707 0'55
U32 25 Boner Diodes 400mW DO -7 case 3-18 volts mixed .... 0-65
1733 15 Plastic Case 1 Amp Silicon Rectifiers 154000 Series 0-65
1134 90 Silicon PNP Alloy Trans. TO -5 BCY26 28302/4 - 0.65
1135 25 Silicon Planar Transistor PNP TO -18 2212906 ..... 0735

U36 '25 Silicon Planar NPN Transistors TO -S BEY50/51/52 . - 0-65
U97 30 Silicon Alloy Transistors SO -2 PNP 00200, 28322 0.55
1738 20 Fast Switching Silicoe Trans. NPN 400 MHz 2513011 . 0.55
1339 30 RF. Gerrn. PNP Transistors 251303/5 TO -5 0-55
1740 10 Dual Trapristorr 6 lead TO -6 2512060 0-65
1741 25 .11F Germanium Traiwistons TO -I, 0046, NKT72 0-65
U42 10 VHF Germanium PNP Transistors TO -1 NKT667, AF117 0.65
U43 25 811. Trans. Plastic TO -18 A.F. 11C113/114 0-55
1744 20511 Trans. ;ladle TO -5 BC115/116 0-55
1143 7 SA SCR. T068 up to 600PIT 1.10

Code No's. mentioned above are -given as a guide to the type of device h.

the oak_ The devices themselves are normally unmarked.

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
243V. 400n.V (D0-7
Case) 15p ea. 15W (Ten -
Hat) 209 es. IOW (90-10
Stud) 88p ea.

INTEGRATED CIRCUIT PAKS
Manufacturers "Fall Outs" which include Functional and Part -Functional Units.
These are classed as .out -of -spec' from the makers very rigid specification, but
are Ideal for learning about I.C's and experimental work_
Pak No. Contents Price Pak No. Contents Price

1JIC00=12 x7400 0.55 111C46=5 x 7,146 0.55
UIC01 -12 x 7401 0-55 171048 5 x 7448 0.65
171002-12 x 7402 0.65 111060 -12 x 7430 0-56
U1CO3 =12 x 7403 0.55 01051 = 12 x 7451 0.55
U1004=12 x 7404 0.65 UMW x 7453 0.55
Incas =12 x 7405 0.65 U1064=12 x 7454 0.65
151006.-,8 x 7406 0.55 01060-12 x 7460 0.55
1710,07 = 8 x 7407 0:55 01L70=8 x7470 0.165
U1010-12 x 7410 0.55 171072-5X7472 0.56
101020=12 x 7420 0-55 01073=8 x 7473 0.55
IIIC30=-12x 7430 0.55 111C74=8 x 7474 0.65
U1040 =12 x 7440 0.55 01 UI076=8 x7476 0.55
111041-5 x 7441 0.55 D2080- 6 x 7480 0-65
U1042=3 x 7442 0:55 01081 =5 x 7481 0.55
UIC43= 5 x 7443 0.55 ITIC82 =5 x 7482 0.55
UIC44- x 7444 0.65 '01083 -5 x 7483 0.55
171045 x 7445 0.55 171086-5 x 7486 0-55
Packs cannot be split. but 25 a44orted pieces (our mix)!

Pak No. Contents Pries
U1C90 = 5 x 7490 0.65
U1091 -6 x 7491 0-65
171022 = 5 x 7492 0.55
U1C113=5 x 7493 0.65
0IC94=3 x 7494 0.65
0IC95=5 x 7495 0.65
171026- 5 x7496 0-55

x 74100 0.55
1I0121-5074121 0-65
1710141 =5 x 74141 0:55
1J10161=5 x 74161 0.65
01C154=5 x 74154 0.65
UIC193 -5 x 74192 0.55
U1C199 =5 x 74199 0.55

1710111-25 Assorted
74's 1-65

available as PAK 1110 X 1 -

NEW LOW PRICED TESTED S.C.R.'s
PIT IA 3A 5A 5A 7A 10A 164. 30A

TO5 TO66T066T064T048T048T043T048
50 0.26 0.28 0.39 0.39 0-52 0.55 0.59 1-27

1000-28 0.37 0-52 0.52 0-55 0.64 0-70 1.54
2000.39 0-41 0.54 if -54 0 63 0-67 0.83 1.76
400 0-48 0.52 0.62 0.62 0.74 0.83 1-03 1.93
600 0-59 0.63 0:75 0-75 0.85 1-07 1.38 -
800 0-70 077 0-88 0.88 0.99 1.32 1.65 4.40

F.E.T.'S
POST OFFICE 3143819 31p 2575458 859
TELEPHONE 253820 55p 255469 94p
DIALS 60p each. 253821 30p BFWIO 669

2213823 81p MPF105 41p

CADMIUM CELLS FREE
One 55p Pak of your

ORP12 48p own choke free with
°um 0 R261 1, orders veined f4 or over

2N3055
115 WATT SIL
POWER NPN
66pEAufi

2 Amp. BRIDGE D1609 NPN SILICON
RIP 19/20 TOS NPN PLASTIC SILICON

IVebo =100V. Tceoe504. LC. -10 amps. Plot
60 v RHO 2.50 each DUALTRANSISTOR 50W. hie =typ. 100 IT =3Mlig.

100 v ANS 409 (Similar to 2242060) SiP 19/20 Matched Pai
400 V R1518 60p 1,, 25 100+ 1 25 100+ 1 25 100
61. 16 mm x 16 mm. 0.28 0-26 0.23 0-88 0.85 012 036 0.61 0.55

SIL. RECTS. TESTED
PIT 300mA 750m.4 IA 1 -IA IA 10A 301

50 0 04 0.06 0.06 0.08 0-16 0.23 0.66
100 0.04 007 0-06 0-16 0.18 0.26 0.83
200 0-06 0-10 0-07 0.16 0.22 0-27 1.10
400 0.07 0.15 0-08 0.22 0.30 0.41 1.35
600 0-08 0-18 0.11 0-.26 0.36 0:50 2-05
800 0.11 0.19 0.12 0.28 0-41 0.61 2.20

10000-12 0-28 0.16 0.33 0-51 0-70 2-75
1200 - 0.37 0-42 0.63 0.83 -

DIACS
FOR USE WITH
TRIACS.
11E100 (0315 41p each

10 amp POTTED
BRIDGE RECTIFIER

on heat sink.
100PIV 990 each

TRIACS
VB05124 GA 10A

TO -5 TO -66 TO -4,

EP 29 £p
100 88 55 88
200 55 66 99
400 77 83 1.21

Giro No. 388-7006
Please send all orders direct to war:.house and despatch department

P.O. BOX 6, WARE  HERTS
Postage and packing add 11p. Orerseas add extra for airmail.

Minimum order 55p. Cash with order please.
Guaranteed Satisfaction or Money Back
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Everyday Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 20p. extra. Semi -display -£6-00 per single column inch. Advertisements must be 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,
Tunbridge Wells, Kent. Telephone
31803.

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack Includes
Resistors, carbon and W.W., capaci-
tors various, transistors, diodes, trim-
mers, potentiometers etc. Send £1-1-10p
p. and p. c.w.o. to CALEDONIAN COM-
PONENTS, Strathore Road, Thornton,
Fife.

MUST GO! Electronic components.
Pots, resistors, capacitors, etc. Send
large stamped, addressed envelope for
list. P. FASOLI, 28 Middleham Street.
Manchester M14 7NG.

CHRIS SMITH COMPONENTS. Vero -
board holder 10 inches long Op (as
in E.E.). C60 Cassettes 26p. 2 station
intercom £3 (Kit £2-50). DPDT slide -
switches 10p. 5p for lists. Post 10p
C.S.C. 31 Priory, Neston, Cheshire.

Computer Panels, 5-BC1C18, Diodes, 4.55p (I0a)
Wire Ended Neons-10-50p (8p). Silicon
Diodes 650V 1IA. 10-35p. (5p). 3 Ass. M.C.
Meters 2"-3" £1 .15 (25p). 100 Mixed Polystyrene/
S.'Mica caps SOpp Tagboards 20 way,14, between
pins 13Po Similar 12 way 13pp. Copper C. Pan
Panels 5I.." x 5r 6.45 p.c.p. 7r x 9-1.- 25 p.c.p.
6-E1 -20cp.
71b Assorted components £1-60pp.
2Ib Assorted computer panels £1.60pp.

J. W. B. RADIO
75 Hayfield Road. Salford 6 Lanes

Postage in brackets. Mail order only

SPECIAL resistor kit. 14W Carbon
Film 10 each E12 value. 22D to 2.2M.
Total 610 for £3 p&p 10p. NEK Elec-
tronics (E2), 28 Carnegie Road, St.
Albans. Herts.

Express
Components

E.E. PROJECTS !
General Purpose Amp £4.50
20W Shaver Inverter £4.00

Beta Component Board
(Kit only) £1-30

Beta Transformer M218 11.85

WAA-WAA
SEND AMOUNT SHOWN IN COST
BOX TO RECEIVE KIT.

FREE POSTAGE (U.K. only)

17Albert Sq. London,E15 (Hi

BOOKS

WORLD RADIO TV HANDBOOK 1979
(published December), £3-15! De-
livered direct from Denmark 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. Edinburgh EH1 1HP.

RADIO BOOK SERVICE
Handbk of Transistor Eosin & Substitutes 4 -Op
Boys Bk of Crystal Sets and Simple Circuits 23p
How to make FM & TV Aerials, Bands 1,2,3 23p
Radio Servicing for Amateur* . 25p
Transistor Test Equip &.Servicing Manual 30p
Transis Circuits for Radio Controlled Models 45p
Modern Transistor Circuits for Beginners 45p
Practical Trans;stor_Novelty Circuits 43p
Manual of Electron.c Circurts for the Horne 55p

All prices include postage & packing

Dept E. 40 EtwilIVVay,13eckenham BR3 2RZ

EDUCATIONAL
TECHNICAL TRAINING in Radio, TV
& Electronics thro' world-famous ICS.
For details of proven home -study
courses write ICS (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-
tronics offers. 12 Birch Drive, Billing-
hurst, Sussex. Phone 2248.

EXPERIMENTERS! Hundreds of un-
usual items cheap. Catalogue 512P -
Grimsby Electronics, 64 Tennyson
Road, Cleethorpes, Lincs. (Mail Order
Only).

SERVICE SHEETS

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault -Finding Guide, S.A.E. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, St. Leonard:,
Sussex. Telephone Hastings 29066.

MISCELLANEOUS

OM N I -DETECTORS
(Featured * TV * Radio * Nat. Press)

Ancient art of Dowsing In Modern Guise. Thrill
to new discovery in this over -looked aspect of the
Electro-Magnetic Spectrum. A LABORATORY
IN A SINGLE PACK. Treasure Hunters! Use
Omni-Dectectors
 Locate ANY buried substance, ANY depth.
 Save hours of fruitless searching -MAP -

DOWSING pinpoints search area before you
leave home.

 Limitless other uses.
Downing used in World Wart and by USA troops
in Vietnam to locate underground springs,
tunnels, mines.
Send only £2.30 + 15p p. & p. for unique pack of
4 dowsing instruments (non -electronic) and ex-
plicit 40 -page manual to sole suPellersI-omni-
Detector Co., (Dept. EE). 27, Latham Road.
Twickenham, Middx. TW11BN.

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc., in small quantities.
Aluminium 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 Gp 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
32 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 any ONE of
these voltages (state which): 3V,
300mA max.; 6V, 180mA; 9V, 120mA;
18V, 60mA. 11.50 VAT included. By
mail only, UK post 5p. Amatronix Ltd.,
396 Selsdon Rd., South Croydon, Sur-
rey CR2 ODE.

RADIO & TELEVISION AERIAL BOOS-
TERS £2.95p, five television valves 45p.
50p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF -
VHF televisions £7.50, cart. £150p.
S.A.E. for 3 leaflets. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

BEGINNERS, we exist for you. In-
struction, components, constructional
kits. Send S.A.E. to Electrolern,
Lyburn Lodge, Nomansland, Wiltshire.

DON'T LOOK
unless you can resist the temptation to
get these super 'attention -getters':
* Pocket -sized MAXI -VOLT Big

finch Spark Generator (instant
15,000 volts!). Ready-made, needs
no batteries. Carry it around any-
where. Only weighs about 3 oz.
(8.5g.) send iI35 for your Maxi -
Volt now!

* Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Ease
to build. Get transmitting. Send
£590 for yours now!

* Psychedelic MINI -STROBE Kit.
Take a pocket -sized lightning storm
to Disco's and parties. 'Brain -freeze'
'em with sari -speed stop -motion
flashes. Includes super case too.
Send e220 now!
(All prices include V.AT., packing.
and postage.)

Send remittance to:
BOFFIN PROJECTS,
4 CUNLIFFE ROAD,

STONELEIGH, EWELL, SURREY
(Moil order only)

Or for more details, send 15p for lists.
plus free design project sheet.

LOW-COST I.C. MOUNTING. I.C.
socket pins in lengths of 100 pins
for sop (p & p Op). S.A.E. details and
sample. Gaskell, Oak Lodge, Tansley.
Derbyshire.
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P.E. SYNTHESISER
KNOB KIT

Complete kit as Feb. issue £3.91 post
43 knobs, 7 calibrated discs.
DE LUXE KIT as above but £5.89 post
calibrated for programming free

I nclusivmpostage and V.A.T.

RE -AN PRODUCTS LTD.
Burnham Road, Dartford, Kent

Tel., Dartford 20705

ELECTPCITII
EDUCATIONAL FUN FOR ALL AGES 7 to 70
Clink togethm etc.:manic kit makes
THIRTY dillererit working proyects-
Tramistor RADIOS. rniceoriteonet.
amPiii MN. alarms, morse code. etc.

COMPLETELY SAFE.
INSTRUCTIVE & FASCINATING

ficagtifully Crodutvd electronic
transistors and comik,k..4: en-
capsoiatedin transparent plastic
block loon plus all acmmories.
NO SOLDERING, miring or strewing.

HIGHLY INSTRUCTIVE 80 PAGE
CIRCUIT & DATA MANUAL INCLUDED

£6.95 per complete Kit inc. Battery, p & p
Other Kits too - IS Pro!ects F4S5. 100 - tiLad etc

Satisfaction guaranteed Special quotations
tot Educational Authonties on request.

Cheque or P.O. (or SAE for catalogue) to:
ELECTRONI-KIT, 34, Brookfield, West Hill,
HiglIciate,London,1\1.6. Mad order only.

COMPUTER PANELS
Type E: 4 0C29, 4 ACY19, 8 other transistors 35
diodes etc £1(10p); Type H; 12 ASZ20 + 176 other
components 60p(10p); Type M: 17 silicon transis-
tors, 2 trimpots, etc 500 (8p). 12 High quality panels
Including IC's, trimpots, power transistors etc
£2(25p); albs lower quality £1(25p); 71bs £2(40p);
56Ibs £12(ciP). COMPUTER TAPE: +" x 1200'
on 7" NAB spool 68p (25p), 2" x 1800' on 10:"
NAB spool in case 68p

7Ib BARGAIN PARCELS
Hundreds of NEW resistors, capacitors, pots,
switches, crystals, PC boards etc, loads of odds
& ends. Only £1.65(37p).

CASED AMPLIFIERS
4 valve amplifier with tone and volume controls
giving 3 watts output Into the 7 04' 3 speaker. Oak -
laced cabinet 14 x 13 x 9' also contains non-
standard tape deck. Mains operated, tested in
good working condition. Only £3 (£1 up to 200
miles, £1.20 over). Suitable cassettes £1(25p);
spares heads 40p. ICT 1500 computer. All parts
available. Decks from £15.
NEW COMPONENTS: 741C 32p, BCI07 8P:
2N3055 35p; 0C140 25p; OC170 15p: BOY72 8p.
VAT NOT INCLUDED -ADD 10% TO TOTAL.
Carriage in brackets, small parts 4p. SAE list,
enquiries.

GREENWELD ELECTRONICS [EE7]
24 Goodhart Way, West Wickham, Kent
Shop at 21 Deptford Broadway, SE8
Tell 01-6922009 and 38 Lower Addiscombe Rd.,
Croydon. Callers most welcome.

TREASURE TRACER

MK III Metal Locator

 Vanicap tyro.°
 Excegent sensitivity and stability
 Weighs onto Vox.
 SONker one earonone Opereaon
 Knacts idos.n to on?, trin.
 Prebuilt search toil assembly
 Mtrestry approved deser
Z TIIRXIXaGRIV eromssronal emsh
 You only need 201derins iron. son(werona,

peers and snits
 Ceenu.ted new design

send a.dd tor leattet

r'''0£9 -80 t,'-s=,,,E13-75Poet.e Post Ve
IIIININITS ELECTRONICS. at, LANGLEY DRIVE, WANSTEAD,
LONDON MI MN_ (Mail order only)

PLEASE BE SURE

TO

MENTION

EVERYDAY ELECTRONICS

when replying to
advertisements

DISCOUNT

PRICES

N--
PLASTIC STORAGE DRAWERS

-t Ems

Newest, neatest.
system ever devised for storing send,
parts and components; resistors. AU. IMMIX
capacitors, diodes. transistors, etc
Rigid plastic units, interlock together
vertical and horizontal combinations. Trans-
parent plastic drawers have label slots. ID 2D
have removable Space divider. Build up any size
cabinet for wall, bench or cable top. SINGLE
U NITS (5- x21--) LI .25 Dozen. DOUBLE
UNITS £2-10 Dozen. TREBLE (30) £2.20
for 8. DOUBLE TREBLE 2 drawers In one
outer case (6D2) £3.25 for 8. EXTRA LARGE
SIZE 05011 (.3.10 for 8.
PLUS QUANTITY DISCOUNTS! Order
£6 and over Deduct 5°,, in the C. Order CIO
and over Deduct in the L. Order £20 and
over Deduct IV:. in the f. Pack.'Post Carr.:
Add 35p to all orders under CIO. Orders over
£10 P PC free.

PLEASE ADD 10"., VAT TO TOTAL
REMITTANCE

(Dept EE! I), CRICKLEWOOD BROAD-
WAY. LONDON N.W.2
0 I -450 4844.I RYET

LIMITE 0

5 SUES

!--=221111111ili111111i1111111111111iIIIIIIIIi1111111111111ilillli1111111111111111111111111111fillillffiliIIIIIE

If you have
difficulty in obtaining

=Everyday
Electronics
Please place a regular order with

;4- your newsagent or send 1 year's
subscription (£2.35) to:-

_X- Subscription Department,
g Everyday Electronics,

Tower House,
Southampton Street,
London, WC2E 9QX

1111111111111111111111111111111111111111111111111111111E11111111111311111111M111111!11111115

SINCLAIR EQUIPMENT

0- ._,,,,,E. A,:_.
ni4.4.41

III 2 1 1-^-:.;
at

Project 60 FM Tuner £15-95 (£1.95)
2 Z30/Stereo 60/PZ5 £1625 (£2-05)
2 Z30/Stereo 613lPZ6 £18.85 (£2.25)
2 250/Stereo 60f PZ8[Trans £2320 (£2.70)
Z30 £3.50 (55p) Stereo 60 57-80 (98p)
Z50 £4-30 (63p) Trans for PZ8 £2.45 (50p)
PZ5 £3.47 (57p) 2000 Amp £2200 (£2-70)
PZ6 £5-30 (83p) 3000 Amp £31 50 (53.35)
AFU fA  40 (64p) 2000 Tuner £27-00 (£2.90)
PZ8 £6-413 (84p) 3000 Tuner £2700 (£2-90)
Q16 £5.90 (79p) Project 605 £20.98 (£2.40)

PROJECT 60 KIT £2.70 (40P)
Our extremely popular kit contains the extra
capacitors, din plugs and sockets, cable and fuse -
holder needed to complete Project 60.

BATTERY ELIMINATOR BARGAIN
Introducing the most £3.60 (58p)
versatile battery
eliminator ever offered,
with a high current
output that makes It
suitable for operating
most battery tape recor-
ders, record players,
cassette recorders and i

shavers. Input 200/240V.
Output voltage selected
by front panel switch
may be set to 3V. 4.5V, 6V, 7.5V. 9V and 12V at
500mA.

IC RADIO CHIP TBA651 £2.10 (32p)
The world's most advanced IC radio chip. Con-
tains RF Amp, oscillator, mixer. IF Amps, wide

- range AGC circuitry and voltage stabilizer. With
data £2.10 (32p) Send S.A.E. for free leaflet.
A kit of resistors. capacitors and IF filters Is
available to go with the chip for £1-75 (29P).

S-DECS AND T-DECS
S-DECS £1.44 (25p) 1

1 .11T-DECS £2-88 (400) ..:. ,

):-DEC A £3-18 (43p) .' ' vie----,.._
16 dil IC mil
carriers £1-20 (17p)

SINCLAIR SUPER IC12 £2 10 (43p)

Supplied -

complete with
lyr

free 44 page
instruction
booklet and
Printed circuit

DELUXE KIT
Includes all parts for the printed circuit and vol-
ume, bass and treble controls needed to complete
the mono version £1.55 (26p). Stereo model with
balance control £3.50 (46p).
BASIC KIT FOR THE IC12
Contains components for P.C. board and volume
and simple tone controls. Mono version £1-25
(24p). Stereo model with balance control £2-40
(40p).
IC12 POWER KIT
A set of components to construct a 28V 0-5 Amp
Power supply £247 (500)
LOUDSPEAKERS FOR THE IC12
5' 8 ohm £1.10 (27p). 5' x 8' 8 ohm £1.55 (37P).
10' x 6' 15 ohm 52-20 (44P).
PREAMPLIFIER KITS FOR THE IC12
Type 1 for magnetic pickups, mics and tuners.
with 3 position equalization switch. Mono model
£1.30 (24p). Stereo model £230 (34p). Type 2 for
ceramic or crystal pickups. Mono 60p (17P).
Stereo 51-20 (23p).
SEND SAE FOR FREE LEAFLET ON KITS

SINCLAIR EXECUTIVE CALCULATOR

IIIIIIIIIII
Mg1321:1
1:11:111:100
D11111:101:1- IMMO.

NOW ONLY £311 00 (0-..4 09).

SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, Kent
Please add the sum shown In brackets after the
price to cover the cost of post and VAT.
Mail order only. No callers, please.
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BRAND NEW SEMICONDUCTORS AND COMPONENTS GUARANTEED
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE

TRANSISTORS
20301 0-15 1 2673405 027
30302 015 2673414 0-10
20303 0-25 2673415 010
10300 0_30 .51414
211309 0-30 214307 0-21
20345B 0-25 2143570 1-25
20371 0-15 253571 1.12
241374 0.15 253572 0.97
267174 1.40 2613702 0-11
211464 0-43 2113703 0.10
201456 0-75 553704 0.14
25456A 0-76 2673705 0-10
2N457A 0.80 2193708 0-09
20491 - 2-25 203797 0.13

1149); 0-15 2673708 0-07
N R97 0.15 2673709 0-09

25409 925 253710 0-12
2'4999 0.29 2673711 000
21471/4 010 2N3712 0.95
257016 042 203713 1.08
301709 0-13 203714 1.15
219709 0-36 201715 2.193
20711 030 251716 1.30
20715 0.21 203773 3-00
2017183 0-30 203779 345
20720 0-50 2313730 2-20
207721 0-55 293794 2-06
201914 0.22 253791 2-06
214910 0-17 253792 2-20
25914 0.30 203794 010
25929 0-14.2143919 0.32
25930 0-14 2011920 0-47
211090 023 253623 097
251091 0.24.2013924 0.75
251131 020 2133926 0-23
2611132 0-20 20/3954 0-18
251102 0-16 253954.1. 046
251303 0.16 2713955 0.16
251304 0-20 2,430950 0-18
211305 0-20 253954 0-16
251306 0-22 203.056.4 0-16
251307 022 253959 0-16
267130/4 0-25 2536544 0-16
201300 0-25 21131159 0-16
251443 0-90 1431103 0.16
2711507 024 253960 0.18
2141613 020 2N 3p(36 0-70
2141631 0-38 2713877 0-25
251637 0-36 253077A 0-26
251639 0-32 2539041 0-20
2711701 1-10 2039003 0-21
201707 2-15 253901 032
201711 0.22 253903 0-22
2711993 0-34 2613904 0.17
252102 030 253905 0-21
202147 040 253906 0-22
202140 0-94 2.04030 046
252192 040 20141137 0.42
20211123 0.40 204059 0.15
2642193 0-40 254059 0.09
2712)93A 0-81 254060 0-11
252194 0-27 204961 0-11
2021941 090 204962 0-11
2672195 0-37 2541(2 0-25
2521955 043 2014393 047
2522103 0.30 214916 0.20
252219 0-37 1714917 0-17
2022191 0-51 254919 0-50
20222.0 0-20 2r54919 003
2612221 020 25.1920 0-71
20122214 0-33 2714921 0_50
2132222 0'81 254922 0.55
2N2L-24 041 25.11123 0.130
252309 0.11 255172 0-12
252369 0-15 2N 5174 0-22
2142369.1 017 255175 0-26
252640 0-50 255176 0-32
2142647 1-20 2745245 0.43
252711 0-12 2N51m 0.92
211271-2 0-12 255191 0-96
252713 0-17 2":519.2 1-24
202714 0-17 2135193 1-01
252904 023 2X5)94 1.10
2612964A 025 255195 1.46
202905 033 205245 035
2229053 0-35 2145457 0-35
2111906 0-24 -525488 022
2529043 0-30 N5459- 033
225907 032 52128 0-73
2.52907A 0-33 35110 1465
2672!2:4 032, 367139 1.42
202924 0.12 35140 0.92
252925 0-15 35141 0.81
252926 ' 35142 058

012 35143 0.75
Yellow 0-10 ;rim 042
Orange 0-10 367153 0.81

203053 0-31 35154 0.84
2N3054 010 30159 117
2143055 0-60 314797 1.55
253390 0-20 961.00 2-49
253391 0-20 ' 30201 1.05
2.53391 A 022 40000 0-78
253392 0-13 40251 0-81
203393 0-12 ' 40309 0-30

203394 0-17 40310 050
203402 0-12 1,111',1

0.92

203403 0.19
0-52

40.319 0-92
203404 0-24 40390 948

40361 0 93
40362 0 45
40363 0.81
40389 0-46
40394 0.56
46395 0.65
40406 0-44
40407 0.33
40408 0-50
40409 0.52
40410 0-53
40411 2-00
40414 3.55
40467A 949
4044RA 0-44
40400 0.89
44601 067
40602 0.46
40403 0 6R
4044M 0.56
40436 1.00
40673 0.70
31A07 0'35
AC113 0-18
AC115 0-18
311117 0.20
.4012) 0-13
11(7124 0.25
A0127 020
30129 020
ACI41K 0-30
40142K 0-25
A(11512 0-14
301521 0-17
0015.1 0.92
10153K 0-26
ACI54 0-20
10176 0-18
40197K 0-20
30168K 0-26
AC117 0.35
30118 0-24
00119 0.27
ACY20 0-22
ACY21 0-28
40112 018
30129 0-20
ACT:(1 0 42
10139 0.85
ACY40 0-17
30141 0-17
ACY44 0-31
A1)1391 0.98
A0140 0.55
A D142 0-50
11)143 0-45
411149Y 0-68
AD150 0-63
ADIG1 0-45
31)102 0.45
AD161 1 PR
A r/162 f 105
111098 040
AEI 14 0.25
AFI 15 0-24
14116 0-25
011717 0.20
41,118 0.50
.11,121 0.22
.31.124 0-24
.11.125 0-20
.11.126 0-19
AF127 020
A F139 0.88
A F170 0-25
AF172 0-25
311711 0-55
A10179 0.65
3111110 0-50
AP1R6 940
A F201) 0-35

F2.2.9 041
11,240 0-72
A F279 0.54
01200 0-54
A FY42 0.74
A F211 0-55
AL102 0-75
AL102 1170
A8126 0 30
AS127 036
68120 0-28
A9129 0.30
38150 0-20
18155 036
311103 1-26
B0107 015
130100 0-16
130109 0-15
30113 013
13(1114 0.12
80115 0-16
110116 0-15
1301163 0-18
130117 0-21
110118 0-11
130119 0-27
110121 0-22
80125 046
130126 020
BC132 0-30
BC134 0.11

130135 041
BC134 0 15
130137 0-15
130138 0.24
130140 0-34
130141 0-39
BC142 024
110143 0-21
130144 024
110145 0.21
110147 0.12
130148 0.12
B0149 0-12
BC153 0-18
130154 0-18
B0157 014
80159 0-13
110159 0.14
140.190 0.37
11016713 0-11
80)6411 0.13
801680 0.11
11016913 0-18
1301490 0-11
130170 0-11
Re171 0.18
R0172 0.11
BC192 0.10
13C182L 0-12
13(7183 0-09
80183L 0-09
B01114 0.11
130184L 0-11
BCI86 0.25
110167 0.25
80207 0-18
B0208 0-11
1302122 0.10
13(3212L 0.18
130214L 021
80237 0.09
80238 0.09
8(7239 0-09
80251 020
80253 0-23
80257 0-09
110258 0-09
130259 0-13
130261 0-20
BC -262 0.18
BC -243 0.28
130400 0.42
130301 0.34
B0302 027
110303 0-54
80307 0-10
1303074 0-10
110309 509
005084 0-09
13C30911 0-09
13C.309 0-10
B03093 0-10
R030913 010
130327 0-24
SC328 022
130337 049
80338 0.19
110130 0.43
130431 0-51
130132 1.15
B0133 034
B0134 0-35
1301314 0-53
130139 1.05
80140 0.81
1101742 0-15
130143 0-15
130158 0-21
BCY59 022
BCY70 0.17
100171 022
110272 013
130197 3-54
130280 2.40
BCY89 0.97
110210 0-35
li(Va) 060
BD115 0-75
BD116 050
110121 075
80123 082
130124 067
80130 0.57
110131 0.40
80132 0-50
1113135 0-43
80138 0-49
130137 0.55
110138 0.88
130139 071
1311340 0-88
101)110 1.26
1315211 1-50
BOY)? 1.50
130119 1 75
811110 1.97
130120 1.05
B15138 0.65
BDY60 0-90
130161 125
13D162 1-00
13E115 0-23

LIE117 093
101-119 0'58
BEM! 025
BV123 027
1314121) 025
11F152 020
BFI53 029
BV154 018
13F1511 023
BFI59 027
81160 023
6E161 042
13E163 020
1111166 035
8E167 0-21
1311173 024
11E177 029
B1170 035
RF179 048
11E190 035
131,181 032
11E182 1540
13E143 0.40
131194 047
139'195 017
13F104 014
131,195 017
8E196 0.15
8F197 015
8E199 0-15
8E199 013
1311'200 0.40
13109.24.1 0.14
B142254 019
BP237 022
13E238 022
BF244 018
11E245 033
11E246 0 43
19F2.47 0.49

11.54 018
11E2.55 017
8E257 0 47
812513 058
13E259 055
1311270 0.48
8E272 058
111.273 025
RF274 0.17
/311457 0 53
13E459 085
FIF14214 230
11F824 092
013461 0.27
131899 0.28
13F11-10 0.61
RFIVII 0-81
51,113 023
REX 29 030
BFX30 0.25
4114037 0.30
13F144 033
8117163 248
13FX 64 0.68
I11'71/34 024
13FX85 0-29
/311184 024
1111067 0.28
131313/3 0.25
111189 045
1311110 0-36
811211 045
11E117 0-90
84'118 035
111,119 035
11E120 0.50
13E1-29 0.40
11E137 020
BFV41 043
8F1743 0 65
REY50 022
31lrY51 0 15
13E102 020
111,153 0-16
13E154 0-34
131116.1 0-41
13F176 022
11E177 0-24
131,4714 038
I3FY110 0.80
BRY59 0.38
118970 038
119x.10 0.13
897120 0-14
BRX21 0-20
11£1.126 049
BSI/27 084
1341128 025
71913129 0 47
B8311111 0.54
B.66161 042
RS176 015
88.177 020
135174 025
88124 0.20
103125 0.15
BEIY26 020
113127 0.15
1313128 0-15
130130 020
B8139 520
88151 025

118152 0 25 1
118153 0-25 '

11141,54 530
911156 0.79
118145 015
138179 0 40
130179 0.40
RS1954 0-09rtit 0.53
04013 035-
GET111 0-4S

FIT114 0.201
0E1115 0.50
0ETI19 0.35
(1E1535 0.20

ET536 020.
ORTF010 030
GET9.92 020
0E1907 0 20
'rIP20-6 0 4P
TIP30.6 0 58
T1 P316 0-82
TIP32A 0-741
TIP33A 1.01
TI P344 1.51
1111353 2-00
TIP341 3.70
TIP413 0-79
T1P424 0.90;
111.2951 0-98
TIP3055 0.80
8E0401 0-18
ME0402 020
11E0404 043
D1E0411 017
11120412 048
ME0413 0.14
8E1120 025
61E4001 0 09
M 24002 0-11
24E4003 0-14
MFAI01 0-10
61E4102 0-11
11E4103 010
64E4104 911
61E6101 0-14
61116)02 0-16
61E9002 0-17
M ER003 0.18
113400 078
M.7420 0-08
61.1421 988
113430
M34411
513480 0.751
M3451 0-85 ,
51.7490 0414
M1491 1-10 "
91J80'2 4.12
31.1901 2.65
6131001 2.84
1431900 1-88 :

5132500 2.02
6132501 325
51.12955 1.00
31.13600 2-47 .

M21001 2.79
3123701 0.93
1134502 4.44
61.1 2340 0.47
M.1 11370 0.73
MJE371 0.80
311E520 0.59
31.1E521 078 ,
61.1 21052 1.93
913E1102 1.57
513112801 1.19
611E2901 1-58 ,

111.122055 1.65 I
511E3055 0-83 I

11611613 0-43
M611711 0-49
31241712 0-64
MM2712 064 
51111102 025
311'4111 0-52
MP9112 0-40
1118113 0.47 '
8119405 0-25
3PSA06 0-20
91119312 0.40
8118.114 0.24
MP:4355 0-30
11118456 028
51E6165 0-25
MPSA66 0-22
31E18001 0-44

PST.05 0.48
611181155 0-80
SPRITS 0-55
91PSI-36 0-83

RETURN
OF

POST

SERVICE

Post and Packing 139 per order. Europe 25p. Commonwealth (Air 650 OEN.). Matching charge
(audio transistors only) 159 extra per pair. Price' subject to stock availability.

TTL LOGIC I.C.'s
9717400 20p 507430 209 , 507472 203
957401 209 917432 43p 507473 40p
5677409 209 06...137 52p 057474 409
857407 569 057440 -09 5117475 459
017410 209 017441 759 057476 44p
857411 229 . 8677442 79p 057491 21-25
817413 20, 0677443 £1-04 057483 61.00
857420 20p 507444 21'04 507464 959
857421 22p 557445 01-85 05749.5 £2.50
8677422 489 557444 £2 00 3117490 80p
817423 529 9N7447 01-30 0 57491 81-20
807425 485 0717430 202 057493 75p8677423132p 057451 209 057494 84p
807427 48p 507452 200 SN7495 809
1157424 509 , 807454 20p 507496 21.00
Wr oho sioek the ..... IASIAL her. a follow.:
87174 (08 2.50 , 8171153

51-53

0574176 1.50
87174107 0.43 1 9574114 -00 0574i00 1-56
96774119 1.00 8574155 1-55 I 8274041 7-00
8074119 1-92 t 8274157 1.80 8574190 1.95
8074121 0.80 8074160 2-80 8574191 1-95
8N74122 1-35 87174101 2 80 I 14174192 1.90
8074123 1-05 11574164 2-26 8574193 1.90
0574141 0-90 8074165 4-00 14174196 1-80
8574145 1-50 8574167 6.25 0174199 4-60
8174150 8.25 9174174 2-00 5074199 4.00
86174151 1.10 0574175 1.35

BRIDGE RECTIFIERS
Ply 50 104 200 400 600
IA 24p 26p 3511 35p 40p
2.1 820 8711 41p 469 529
4.6 60p 70p 75P 85p 959
0.4 62p 75p 802 81-10 51-25

ZENER DIODES
40091W-1321-99 and IN SERI ER. 17P
I watt -IN. IZM an4 IA SERIF -S. Ilp. 1-5 watt -7.1. SERIES. 85p,
10 watt -713 SERIES. 40p. 20 watt-BZ 013 0E111Es. 52p.

0E-125 TIMER 909.
116560 PHASE LOCKED 1.001'.24.48.
800111.10 IGNITION KIT for improved performain..- EIO - 301. P. 3P

DIODES AND RECTIFIERS
015 1146171 (1.3.6 ;',11),,0 8d 105402 (33 200).0 209
0-71 ! 105172 (1-23 10021-) 90 155404 (3A 4(10pr) 22p

1174517 (1-5.6 20090) 100 (IL7003 (31 6002e) 259
1145173 (15A 4(090)
105170 31-51 600901

119 017006 13:\ 8009v) 27
129 017007 (33 100020)

9
309

IN5177 (1.51 40090) 159 011002 (103 100pv) 35p
PL4007 (1.5A 1000pv1
IN5400 t3A 501.1")

202 01100.1 (103 200riv) 409
159 4111004 (10A 400pv) 47p

155401 (3.1 10020) 179 0'11003 310A 60000) 582

ANODE AND CATHODE SPUD
1611133 (354 5090) 70p 1 101138 (35.4 400pv) £1
1141164 (351 100pr) 802 i 1611190 (35A 400110.) £1.40
111186(35A 200pv) 909

CATHODE STUD ONLY
1113766 (353 600pv) 51-50 103769 (351 1(002e) £2.50

111341 102 I 13.4141 17p
161914 7p 1 114142 170
19916 7p 11.1144 129
33119 75 I 133145 17p
A 4129 159 1 131154 122
RA 100 159 131100 159
111102 2511 011r126 159
BALLO 25p 131127 1741)
50115 7p 821.40 £1

61237 1209 1 0379 1p
BYZIO 35p 0481 Op
81211 822 0385 102
BYZ)2 309 0390 7p
039 106 0391 7p
0310 209 0195 7p
0.447 719 OA200 7p
0A70 7411 03202 10p
0175 10p 03210 273p

0 PTOELECTRO N I CS
MINITRON 30151, 7-82G61ENT
INDICATOR (16 PIN DIL) £2.00
DRIVER 8617447 £1.80
SOCK F.TS 209

TIL 209 110 FIT EMITTING
DIODE. Made by TEXAS INST.

( 359

MOTOROLA MC SERIES, RCA
CA 3000 SERIES AND COSMOS.
PLESSEY K. SERIES. TRY 118
FIRST FOR LINEAR AND DIGI-
TAL INTEGRATED CIRCITITS.

POTENTIOMETERS
Carbon:
Log. or Lin., Irv. switch, 17iD
Log. or Lin., with twitch, 2.99
Wirt -wound Pot. (3W), 389
Twin Ganged Stereo Pots, Log. or

47p.

PRESETS (CARBON)
51 Watt 8p VERTICAL
0.2 Watt 69 OR
0-3 Watt 716 HORIZONTAL

ENCAPSULATED FULL -WAVE
RF.CTIFI ER. 1.81 100 plo 25P 04.-

WIRE.WOUND RESISTORS SLIDE POTENTIOMETERS
2-5 watt 5% (up to 270 ohm, 58niur TRACE

only). 7g. SINGLE GANGED. LOO or LIN
3 watt 5% Kip to /1-2k (2 only). 9p. lit to 11.1. 309 each.
10 watt 5% (up to 268 (2 only). TWIN GANGED. LOG or LIN

10p. 18 to 300k. 50p each.

Small value
SUB -MIN. ELECTROLYTICS

wide range of values only 6p each

ALL PRICES EXCLUSIVE OF 10% VAT

Tel. 01-452 0161/2/3
Telex 21492

A. MARSHALL & SON
42 CRICKLEWOOD BROADWAY, LONDON, N.W.2

AND
63 BATH STREET, GLASGOW, TEL:041-332-4133

VISITORS WELCOME
HIM 9-5.30 5108:11721.

9-5.0 SAT.
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FREE
Over ISO

ways to
engineer a
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.I.E.T. and we'll send you full details and a free
book. B.I.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.I.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 interests 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 call on you . . . but it could be
the best thing you ever did.

Others have done it, so can you
"Yesterday I received a letter from the Institution informing that my
application for Associate Membership had been approved. I ran honestly
say that this has been the best value for money I have ever obtained -a
view echoed by two colleagues who recently commenced the course".-
Student D.I.B., Yorks.
"Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects". -Student J.A.O. Dublin.
"My training with B.1. E.T. quickly changed my earning rapacity and,
in the next few years, my earnings increased fourfold" -Student
C.C.P., Bucks.

RHO a./7" FOR VOIIRSELF
These letters - and there are many more on file at Aldermaston Court
- speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There's no surer way of
getting ahead or of opening up new opportunities for yourself. It
will cost you a stamp to find out how we can help you. Write to
B.I.E.T. Dept. BEE2Z Aldermaston Court, Reading RG7 4PF.

This FREE 76
book ca P6ge
the111)1(fYou on

road to success,v,
roil.911c9 &ED/0,m

y Cow -sari-seyour si4ject

I

Practical Radio Et Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

s= =us sCUT OUT THIS COUPON Imo wm ii el
Tick or state subject of interest.

Post to address below.
MECHANICAL Man. Prod.-cont. Gonstructionai-cont.
A.M.S.E. (Mech.) 0 Quality Control 0 Building 0
Boiler Inspect, Salesmanship 0 BuildingDrawing 0

& Operation 0 Storekeeping 0 Build. Foreman 0
C & G Eng. Crafts 0 Work Study 0 Carpentry& Join. 0
C & G Fabricat. 0 Works Civil & Municipal
Diesel Eng. 0 Management 0 Engineering 0
Eng. Inspection 0 Constructional
Eng. Metallurgy 0 DRAUGHTSMANSHIP Engineering
Inst. Eng. & Tech. 0 A.M.I-E-D. 0 Construction D
Inst. Motor Ind. 0 Design of Elec. Surveyors 0
NN/faeeintiteanni6 8ingEn- g. 01:1 DieMachines

0 Institute.
Tool Clerk of Works

Sheet Metal Work 0 Design 0
Geology

-Draughtsman-Welding 0 Eleetrical
-Draughtsman- Hydraanc$

ELECTRONIC
Gen. Draughts -

ship 0 Inst. of BuildersELECTRICAL &

A..S.E. (Elec.) . 0 Jig & Tool Des.
n ar

M
C & G Elec. Eng. 0 Tech.nDrawing 0 Public Hygiene
C & G Elec. Inst. 0
C & G Elec. Tech. a RADIO & TELE- Road Engineer.

Structural Eng.

El ectricalEng. 0 C & G Tel ecomm.
0 StrEs.NraiEccRuitAuraiEng.

Computer Elect. 0 COMMUNICATIONS

Elec. Science 0 C & G RadioJTV/
0 Colour TVElec. Maths

Electronic Eng. 0 Electronics 0
Install. & Wiring 0 Tech. 0 Council of Eng.
Meters Inst- 0

&Measuring
Prat. Sad. Elec.

(with kit) 0 Farm Science 0
Instruments 0 Radio Amateurs General Educat. 0

Exam. 0 Gen. Plastics 0
MANAGEMENT & Radio Servicing Pract. maths 0
PRODUCTION &Repairs 0 ?rut. Slide Rule 0
Auto. Control D Radio & TV Eng. 0 Pure & Applied

Maths
Electronic Data

Processing 0E1,_. TVTIt U'' aTI 'nOlga&icn:e8zuRrSoseerv.

00 Refrigeration
Rubber Teel).

Computer Prog.

0 Tech. Report
Sales Engineers

Estimating. 0l-1 Aero Eng.
A.M.I.M.I. 0 Writing

Inst. Cost & Man ,.., A. E.0 Cert. 0 Timber Trade
Accountantss ,." _, AutoEngineer. 0 university Ent.

Last. Marketing LI Auto Repair
Management 0 C &cr Auto. Eng. 00
Metrication 0 Garage
Network,TraaPanM.an. 00 mAMAanamiagempiepnit. 0°

Numerical Cont. 0 Motor Vehicle
Octetal orchnal 0 Mechanics 0

Personnel Man. 0 CONSTRUCTIONAL
Planning Eng. 9 A.M.S.E. (Civil) 0
Production Eng. 0 Architecture D
Coaching for many major exams, including

C & G and assistance in ONCIIINC.

0n
0

O

O

0

G.C.E.
58 '0' & 'A'
LEVELS SUBJECTS

Over 10,000
group passes

POST TODAY FOR A
BETTER TOMORROW

To B.I.E.T., Dept. BEE 2 2 QN
Aldermaston Court, Reading RG7 4PF

NAME
Block Capitals Please
ADDRESS

BEE22

OTHER SUBJECTS
Accredited by C.A.C.C.

BRITISH INSTITUTE OF ENGINEERING TEC,1101LOGY

Published approximately the third Friday of each month by IPC Niagazines T.td.. Fleetway House, Farringdon Street. London. E.C.4 4A1). Printed in EZIZILI.,: 7:7 .

Dunstable, Semi, Sole Agents for Andnilia and New 7.ealand Gordon S itoteh (A/Sia) Ltd. South Afrlea-Central News Agency Ltd. PubliFther'4:Subst-rip:-.1=

For one year to any part of the world i4-25. Everyday Electronics is
sold subject to the following conditions, namely that, It shall not, without the written cw

..NeckEr, eNr et by way of Tr nle at More than the recommended :telling price shown on the rover and that it shall - I or hired out
icterial mac toe
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You pay less

VAT with Henry's
Low Prices

DONT RELY ON YOUR ME RY
BUY NOW AT BARGAIN PRICES -

Order your latest Henry's Catalogue Price 55p post paid
complete with Discount Vouchers

BUILD THE

TEXAN
Now built and used by thousands

of satisfied customers. Features
slim design overall sie in cab-

/ inet 151" x 21." x 61". 6 -IC's, 10
transistors, stabilisers Gardners

low field transformer. Fibre
Glass PC Panel, complete chassis

work. Now available built and tested as well as in
kit form. HIGH QUALITY & STABILITY ARE

TEXAS ENGINEERS FOR PERFORMANCE,
PREDOMINATE FEATURES- DEVELOPED BY

RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. Onfoff switch indicator, headphones

,-.

7.!!!!"1 :-socket, separate treble, bass, volumeand balance I  i ,,
controls, scratch and rumble filters, mono/stereo '-- --.....
switch, input selector: Mag. P.U., Radio Tuner, -',.. /.:, /,
Aux. Can be altered for Mic., Tape. Tape -head. etc.
Construction:NI details Ref. No. 21 - -

30p. Distributed by Henry's throughout UK. FREE -Teak cabinet with complete kit.

20- 20 WAIT IC
STEREO AMPLIFIER

As featured by
ProEtTca I Wireless

1972

(+VAT -I-50p
pKrice228.50carr)packing)

or built (+ VAT + 500
and tested235.00

as illustrated.
carr/Packing)

BUILD THE NEW
HENELEC
STEREO FM TUNER

Henrys
1974Catalogue

Ullt 441 tan vo
11

A completely new high stability stereo FM tuner Features
variable capacity diode tuning, stabiliser power supply. IC
Decoder, high gain low noise. IF
stages. LED indicators.
Tuning meter. AFC, easy to
construct and use. Mains
operated. Slim modern de-
sign with fibre glass PC,
teak cabinet. etc. Available
as a kit to build or ready built
Overall size 8" x 23" x
Produced to give high perform-
ance with a realistic price. (Parts
list and constructional details Ref.
No. 5 30p). Henry's are sole dis-
tributors UK and Europe.

KIT PRICE £21.00 ( + VAT)

Or built and tested £24.95 (4" VAT)

EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT
DISCO MINI A complete portable
disco, fitted rnixerpreamp, 2 decks all
facilities. £9850
ISO watt amplifier for above (38.75
SLIO0 ISO watt mix ,amplifier with
slider controls £69.00
R5050 watt mixer/amplifier £4950
DISCO AMP 100 watt mixer:amplifier
chassis unit. E65 - 85

(OP for up to 6-100 watt amplifiers)
SOLI (rotary controls) E49.50
SDLI1 (slider controls) E58.50
DISCO VOX (slider controls) the
complete disco unit £69.50
DJI00 100 watt power amplifier for
above £38.75
DJ3OL 3 channel 3kw sound to light L29.50
DJ4OL as 30L plus built in microphone (38.75
DIMANATIC I kW adjustable speed
auto dimmer 00
SCENE STROBE E19.00. ROAD STROBE
E25-00
Disco anti -feedback microphone Ell 95
Colt 150 watt liquid wheel projector L22  50
150 watt 01 liquid wheel projector ao-oct
150 watt Q1 cassette wheel projector L50-00
Spare Effects cassettes large range of
patterns L8-00
Mini spot bank fitted 3 lamps Ell -00
Auto Trilite (mini with flashers) L17-00
Mixer s(Mitt Speakers,'Lig hcing
UK's LARGEST RANGE.
FREE stock lint ref. No. 18 on request.

All prices carr. paid (UK) (VAT EXTRA)

l3aca)12A3c-696 esy''32l
call, te

termsor
phone

oneyourordericallers.

TEXAN
STEREO SYSTEM

PLUS PRICE SAVINGS

The Texan Stereo Systems include the
high quality Texan Stereo amplifier
assembled and ready to use. A pair of
Type 200 20 watt Speaker -Tweeter
systems size 21" x 12" x 10" and a choice
of Garrard players built into a plinth
with cover with Goldring G800
magnetic cartridge. System 25 uses
Garrard SP25 Mk III and system 76 the
Garrard AP76 de luxe turntable. All
necessary leads are supplied.

System 25 (list approx. £109) 09.50
System 76 (list approx. £117) 489-50
(plus 10% VAT and plus f1-45 carr/
packing)

Barclaycard!Access, call, write or
phone, your order 01 402 4736
EASY TERMS FOR CALLERS

KITS -TEST GEAR-
AMPLIFIERS -

SPEAKERS -DECKS -
POWER SUPPLIES -
TRANSISTORS -IC's

See pages 584-586 of this
magazine

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TO INTERNATIONAL STANDARDS
ESPECIALLY FOR HENRY'S.
ALL POST PAID LESS THAN i REC. PRICES

3 for 6 for 10 for 25 for 4..4.---___
C 60 El -00 LI 80 a80 E6.75 ha. e -2 ../:', C 
C 90 El 33 E2 L4 20 £10-25 ._ ,

C 120 El 62 £3 15 0.00 £12 .25 --- -_  _;
_

Quantity and t ode enquiries. invi ed -

LEARN A LANGUAGE -complete with phrase
book. German - Franch - Spanish -
Italian El -36 per course. £5 for any 4.

LOW COST HI -Fl SPEAKERS
SPECIAL OFFERS
EMI 13" x 8" -full range speakers
(post 20p each or 30p pair)
150TC-8 ohms Twin Cone 10 watt
E220 each or 14.00 pair.
.450 10 watt Co. Twin Tweeters 3, 8 or
15 ohms 0-50 each or E6-90 pair.
EW IS watt 8 ohms C:o Tweeter E4.30
each or £7.90 pair.
350 20 watt C Tweeters 8 or IS ohms
050 each or E14.20 pair.
 Polished wood cabinet f4-60 post 35p.
8 ohms full range (post 20p)
FR4 4" 5 watt
FR65 10 watt
FR8 8" 15 watt
FR23 9 x 6" 15 watt
BASS & MID RANGE -8 ohms (post 20p)
AAI2 5" IS watt
B110 5-i" 15 watt
B200 8" 15 watt
8139-2 13" x 8" 30 watt LF
TWEETERS AND CROSSOVERS (post 20p)
K2006 10 watt 8 or 15 ohms
FHT6 15 watt 8 ohms
K2011 30 watt 8 ohms
T27 KEF
Axcent 100 30 watt 8 ohms
K4009 I kHz/5kHz Clo
SN75 3kHz var. Cjo
SPEAKER KITS (carr. etc. 35p)
20-2 8" 30 watt
20-3 8" 40 watt
LINTON 2 20 watt
GLENDALE 3 30 watt
DOVEDALE 3 50 watt
KEF KK2
KEF KK3

(4.00
45-50
(7.60
£600

0.20
E5.60
(6-45

£1025

11-90
£3.20
L3-75
(4-25
(4-90
L2-00
41-75

E10-00 each
£15.00 each
El5 95 pair
£2895 pair
142.00 pair
(20.40 each
f32:00 each

BUILD YOURSELF A POCKET CALCULATOR

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble -
chats the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features include
interface chip, thick -film resistor pack, printed
circuit board, electronic components pack.
Size 4-i" long x 2" wide x 44" deep.
Free of charge with the kit for the more advanced
technologist is a 32 -page booklet explaining how
to calculate Logs. Tangents. Sines etc.

£2495 A=tnie 127.22
+ VAT. ready co use. + VAT.

IO`y VAT to be added to all orders. Prices and descriptions correct at time of press. E & OE.

ran
0003
CI 3 0 0
1:11 et CI
0u130

illenrigs,RIAMDIITOED
EDGWARE ROAD, W2

404-406 Electronic Componentsand Equipment 01-4028381
354-356 High Fidelity and Tape Equipment 01-4025854/4736
309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
AI/ mail to 303 Edgware Road. London W2 1BW

Open -
9 am -6 pm
6 days a week
All stores
open all day
Saturday
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