Practical projects to build at home
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COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.
BUILD THESE PROJECTS WITHOUT

> 6

% . ’ . n
Total Building Costs

£7.23 P P & Ins. 4dp.

(Overseas P & P
(+ 8% VAT 57p)

Y 1 Tuni
MW/LW/SW Coils
yard of sleeving, etc. Y Parts price list and plans 80p (FREE with parts).

SOLDERING IRON OR SOLDER.

% 4 Traonsistor Earpiece Radio « Big-
nal Tracer yr Bignal Injector 4 Transistor
Tester NPN-PNP <+ 4 Transistor Push
Pull Amplifier v 5 Transistor Push Pull Ampli-
fier % 7 Transistor Loudspeaker Radio MW/LW
% 5 Transistor 8hort Wave Radio y¢ Electronic
M % El Noise G

Y¢ Batteryless Crystal Radic ¢ One Transistor
Radio w 2 Transistor Regenerative Radio
v 3 Transistor Regenerative Radio 4 Audible
Contlnuity Tester  Bensitive Pre-Amplifier.

10 Transi

24 R 21 C

v 3} lo:i’lpu.ker * h:ixe Y Mica B:ebou'd + 3 12-
way connectors % 2 Volume controls yr 2 8lider Bwitches

ng Condenser % 3
v Ferrite Rod 4

Knobs ¥ Ready Wound
64 yards of wire H 1
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ROAMER
TEN e

th
VHF {ncluding air-
craft. 10 Transistors.
Latest 4” 2 watt For-

Wavebdands. MWI1,
NWe, LW, 8W1, 8We2, 8W3, Trawler Band, VEF
and Local Btations also Aireraft Band, Built in
Ferrite Rod Aerial for MW/LW. Chrome plated 7
section Telescopic Aerial, can be angled and rotated
for peak short wave and VHF listening. Push Pull
output using 600 mw Transistors. Car Aerial and
ape R Bockets. 10 T i

Ganged Tuning Coudenser with VHF section.
Beparate  coil  for  Alrcraft  Band. Volume
onfoff. Wave Change and tone Control. Attrac-
tive Case in black with ailver blocking. 8ize
#” % 7" x 4”. Easy to follow instructions and di o
Parts price list and plans 50p (FREE with parts).
Total b P.P. &
Ins. 52p

plus 8 Diodes.

(+ 8% VAT 68p)

costs
(Overseas P. & P. £1-85)
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POGKET Now with 3" loudspeaker
FIVE

3 Tunable
M.W./L.W.
Band,

wavebands.
and Trawler

aerial, attractive Black and
Gold Case. Bize 5} x 14"
x 34" approx. Plans and

PP&

Total Building Costs Yais 20D

(Overseas P &P £1-25p)

£2-50

{+ B% VAT 20p)
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— TRANSONA

FIVE now with 37
loudspeaker
Warvebands, transistors
and speaker as Pocket
Five, Larger Case with
Red Bpeaker Grille and
Tuning Dial.
ll;hl;o' l;d parts price
st (Free with parts).
Total Building Costs £275 PPa
(Overseas P & P £1-25p) Ins, 26p

(+ 8% VAT 21p)

EVERYDAY |
SERIES

Build this
oxciting Now
series of designs
E.V.5 5 Transistors and 2 diodes. MW/LW-
Powered by 4} volt Battery. Ferrite rod aerial, tuning
condenser, volume control, and now with 3" loud-
speaker, Attractive case with red speaker grille. Bize
9 x B}” x 2}” approx.
Parts price list and Plans 20p, Pree with parta.
Total Building Costs 4 PP&
(Overseas P & P £1-25p) £2 9 Ize. 30p
{+ 8% VAT 23p)
E.V. 8 Case and looks as abcve. 6 Traasistors and
3 diodes. Powered by 9 volt battery.Ferrite rod aerial, 3"
loudspeaker, otc., MW/LW coverage. Push Pull output.
Parts price llst and Plans 30p. Free with parta.

Total Buliding Costs . E&)E
(Overeeas P & F £1-25p) £3-60 1. 5,
(+ 8% VAT 29p)
E.V. 7 Case and looks s abave. 7 Transistors snd
3 diodes. Bix wavebands. MW/LW, Trawler Band,
BW]1, 8W2, BW3, powered by 9 volt battery. Push
Pull output. Telescoplc aerial for short waves. 3” loud-
speaker. Parts price list and easy build plans 35p.
Free with parta,
Total Building Costs 5 PP&
(Overseas P & P £1-85) £4 08 Ins. 31p
(+ 8% VAT 32p)

ROAMER
EIGHT Mk 1

NOW WITH
VARIABLE

TONE CONTROL

7 Tunable Wavebande: MW1, MW2, LW, BW1, BW3,
8W3 and Trawler Band. Bullt ja Ferrite Rod Aerial
for MW and LW. Chrome plated Telescopic aerial
can be angled and rotated for peak short wave listening.
Push pull output using 600mW transistors. Car aerial
and Tape record sockets. Selectivity switch. 8 tran-
sistors plus 3 diodes. Latest 4”7 2 watt Ferrite Magnet

AIRCRAFT

Nine Translstors,
9 Tunable wave.
bands as Roamer
Ten, built In
ferrite rod aerial for MW/LW. Retractable chrome
plated telescopic aerial for VHF and BW. Push Pull
output wsing 600 mw . 9 Transistors and
3 diodes, tuning condenser with V.H.F. section,
separate coll for alrcraft, moving coil loudspeaker,
volume ON/OFF and wa control. A
all white case with red grille and carrying strap.
Bize 94" x 7" x 2}” approx. Parta Price list and
.li_lnnl lloD (I;ZEE with parts)
u . PPa
otal Building Costs £6-9 Tns, Sip.
{+ 8% VAT 55p)

-

{Oversesa P & P £1-85p)
““EDU
-

anits including
master unit
to construct

Components include:

Tuning Condenser: 2 Volume Controls: 2 Slider
Bwitches: Fine 3* Tone Moving Coll Bpeaker: Terminal
Btrip: Ferrite Rod Aerial: Battery Clipa: 4 Tag Boards:

10 Transistora: 4 Diodes: Resistors: Capacitors:

Three §” Knobs. Units once constructed are detachable

fromm Master (nit, enabling Lhem to be stored for

future use. Ideal for 8chools, Educational Authorities

and all those interested in radio construction.

Parts price list and plans 40p (FREE with parts).
PPa&

Total Building Costs £5.50 rr4

(Overseas P & P £1-85)
(+ 8% VAT 44p)
_Case and looks

ROAMER SIX (%=

6 Tunable Wavebands: MW, LW, BW]1, BW2, BWS,
Trawler band plus an Extra Medium waveband for
easier tuning of Luxembourg etc. Sensitive ferrite rod
serial and telescopic aerial for Bhort Waves. 3in.
Bpesker. 8 stages—6 i and 2 dlodes. Attrac:

Loudspeakers. Air spaced ganged tuning
Volume/on/ofl, tuning. wave char.ge and tone controls,
Attractive case in rich chestnut shade with gold
blocking. Bize 9 x 7 x 4in. approx. Easy to follow
instructions and dijagrams. Parts price list and plans
Fotn Builing & :
Total Building Costs . L
(Overseas P. & P. £1-85) £6-98 .. 47p
{+ 8% VAT 56p)

tive black case with red grille, dial and black knobs
with polished metal inserts. Bize 9 x 5} x 2¢in.
approx. Plane and parts price list 85p (FREE with
parts).

PPa&

£3 98 Ins. S1p

(+ 8% VAT 32p)

Total Building Costs
(Overseas P. & P. £1-85)

TRANS EIGHT

8 TRANBISTORS and 8 DIODES

6 Tunable Wavebands; MW, LW,
BWI, BW2, BWS and Trawler
Band. 8ensitive ferrite rod aerial
for M.W. and L.W. Telescopic
aerial for Short Waves. 3in.
Bpeaker. 8 improved type trans-

I Reg. no. 788372

lenclose£............ fof. . ...t

b
istors plus 3 diodes. Attractive case in black with red grille, dial and black i
knobs with polished metal inserts. Size 9 x 5} x 23in. approx. Push pull

output. Battery economiser switch for extended battery life. Ampie power to I

drive & larger speaker. Parts price list and plans 85p (FREE with parts).

Total Building Costs
(Overseas P & P £1-25)

£4-48

(+ 8% V.A.T, 36p)

PPa
Ins. 33p

I Address ...........

® Callers side entrance “Lavells” Shop
* Open 10-1, 2.304.30 Mon.—Fri.—9-12 Sat.

f

61a HIGH STREET, BEDFORD, MK40 1SA

WEX®000000000000000000000000000

RADIO EXCHANGE CO

(Dept. E.E.1.)

J
I
L----———-----------

Tel. 0234 52367



| JUST NEEDED A FEW
MORE CATALOGUES

Well here's a fine how d'y do! Santa himself caught in the act of ‘borrowing’
a few of our catalogues . . . and Rudolph laughing his silly head off! We
can't see the old chap getting away with it, but we did warn him to lay in a large
stock of catalogues. Well, let's hope he gets bailed out in time to deliver
one to you. The demand for this famous components catalogue grows by
leaps and bounds each year. We at Home Radio Components work hard on
it to make sure it more than comes up to everybody's expectations. If you
haven't seen one you really should treat yourself for Christmas. It costs 65
pence plus 33p packing and postage, but with it we give you 14 vouchers,
each worth 5p when used as directed. That means you can get 70 pence
back. In which case this magnificent publication will have cost you only
28 pence! It can be bought over our counter at Mitcham for only 65p . . . or
send the coupon below with a cheque or postal order today for 98 pence.
If by any chance Santa Claus is still ‘detained for questioning' we'll send
your catalogue round by postman!

The price ot 98p applies only to customers
in the U.K. and to B.F.P.O. addresses.

 wove 222 @ Thappy
!.‘1 ' @htigtmag Ple:e :ite y-o:l I:ne; Ad—dless—in bI:k ca—pitals_- ﬁ:

to all our V... | -
0 readers. : ADDRESS ... o :

| Home RADIDO (Components) LTOD. Dept.EE, L‘"""" No
234-240 London Road, Mitcham, Surrey CR4 3HD ondon 912966)

Road Mitcham CR4 3HD Phone 0'-648 8422

HOME RADIO (Components) LTD , Dept EE, 234-240 London
Everyday Electronics, January 1975 1



EX COMPUTER BOARDS
Packed with tranaist diodes, u
aad resistors —_COMPONENT VALUE £1-50.
3 for ONLY 85p + p & p 30p

SPECIAL One as above PLUS Power Tran-
sistors ONLY 88p each + p & p 15p

PAXOLINE BOAang 7F x 9 approx.
4 for 30p + p & p 20p.

FIBRE-GLASS PRINTED

CIRCUIT BOARDS
18} x 4” approx. 2 for 88p

DECON-DALO 33PC Marker
Etch resistant printed circuit marker pen
99p each

De Luxe Groov-Kleen
Model 42 £1-85

Chrome Finish
Model 60 £1-50

Ref. B Btylus & Turntable Clesning Kit 34p
Ref. 36A. Record/Btylus Cleaning Kit 339
Ref. 43. Record Care Kit £2-42

Ref. 31. Cassette Head Cleaner 58p

Ref. 32. Tape editing Kit 81 68

Model 9. Wire Stripper/Cutter 83p

Rel. 46. Bpirit level 62p

Ref. P. Hi-Fi Cleaner 81p

Ref. 32A. Btylus Balance #1-37

Ref. J. Tape Head Cleaning Kit 82p

Ref. 56. HI-Fi Btereo Hints & Tips 42p
Ref. 43. Auto changer groove cleaner £108

VEROBOARDS
Packs containing approx., Hls. inx. varioun
aizes, all -1 matric 55p

REPANCO CHOKES & COILS
RF Chokes
CH). 2-0mH 2 CH2. 5-0mH 30p
"Ha. 7-6mH 81 CH4. 10mH 33p

CHS. 1-5mH 28p
UVOIL8

DRX1 Crystal set 31p DRR2 Dual rauge 45p

COIL FORMERS & CORES
NORMAN §” Cores & Formern 8p
1" Cores & Formers 10p

SWITCHES
DP/DT Toggle 38p B8P/BT Toggle 30p

FUSES

14" and 20mm. 100mA, “00mA, 250mA,
300mA, 1A, 1:5A, 24

QUICK-BLOW 5p ea.

EARPHONES

Urystal 2-5mm plug 42p
Crystal 3-8mmn plug 42p
M ohms 2-8mm plug 22p
® ohmna $:3mmn plug 22p

DYNAMIC MICROPHONES
R1228. 200 ohms plus onjofl switch and
4-8mm and 3-5mm plugs £1:85

3.-WAY STEREO HEAD-
PHONE JUNCTION BOX
H1012 4187

2-WAY CROSSOVER
NETWORK
K 4007. 80 ohma Imp. Insertion loss 3dB £1-21

CAR STEREO SPEAKERS
(Angled) 2885 per pair.

BI-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES

1Black Viny)l covered)

ANTEX SOLDERING IRONS
X25. 26 watt £2-05

CCN 240. 15 watt £2:48

Model G. 18 watt £2-26

BK2. Boldering Kit £3-25

BTANDS: BT3, Buitable for all mudels 81
BOLDER: 188WG Multicore 70z £1-61
228WG 7oz £1-81. 18BWG 221t Slp
228WQ Tube 33p

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 3/32~ 42p
104 For model CN240 3/18~ 42p
1100 For model OCN240 3/32" 48y
1101 For model CCN240 3k~ 42p
1103 For model OCN240 3~ 42y
1020 For model G240 3/32" 42p
1021 For model G240 18 42
1022 For model G240 3/16~ 42p
80 For model X 25 3/32” 48p
51 For model X285 1/8~ 48p
52 For model X283 318 48
ELEMENTS
ECN 240 81-30 ECCN 240 81-32
EG 240 8107 EX 25 81'18

ANTEX HEAT SINKS 10p

V.A.T. Included In all prices, Please
add 10p P
orders—ple.

-
i
x
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add extra for postage.

NEW COMPONENT PAK
BARGAINS

No. Length Widtb Helgbt  Price
Bvy 8~ x 84" 2 $1-10
BV2 11* x 6~ x 3" 8148
ALUMINIUM BOXE

BA1 Bt" x b1l x " 42p
BA2 4% x 4~ x 0 42p
BAS 4~ x 21~ x 137 42p
BA4 B}" < 4~ » 14" 50p
BAS 4" x 2" x 2F 42p
BAG 3" x 2 x 1* 34p
BA7 7" &" 4 28" 70p
BAs 8% x 6" x 3~ 80p
BA9 67 x 4 x b 58p
P & P 10p on each box

Pack
No. Qty Descriptioa Prica
Cl 200 Resistors mized values approx.
count hy welght 055
C2 150 Capacitors mized values approx.
count hy weight 058
C3 80 Precision Resistors 1%, 2%
mixed values 0«53
C4 73 §th W Reaistors mized preferred
values 0-58
(¢ 3 Plecea ansorted Ferrite Rods 0-58
C6 2 Tuning Gange, MW/LW VHF 088
Lor) U Pack Wire 50 metren assorted
colours 058
C 8 10 Reed Bwitches 0-58
C P 3 Micro Bwitches 0:58
C10 18 Ansorted Pots & Pre-Setr 058
Cll & Jack Bockete 3 x 3-8m 2
Btandard Switch Type 056
C12 30 Paper Condensers preferred
types mixed vatues 085
C13 20 Electrolytics Trans. typen 055
Cl4 1 Pack aworted Hardware—
Nute/Bolts, Grommeta etc. 055
Cl15 5 Mains Blide Bwitches (211
€16 20 Assorted Tag strips & Pauels 056
C17 10 Aseorted Control Knobe 0-88
Cl18 4 Rotary Wave Change Bwitches 0-55
C19 2 Relays 6—24V Operating 088
C20 1 Pack sheets of Copper Laminate
20 8q. ins 055

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)

Open Mon.-Aat. 0 590 pm

Tel. A1802

PLUGS AND SOCKETS

PLUGS

P8 I D.LN. 2 Pin (Rpeaker) 011
P8 2 DIN.3Phn o1
P8 3 DIN.4Pin 018
P8 4 D.LN. 5 Pin 180° ol
P8 5 D.LN. 5 Pin 240° 018
P8 & D.LN.8Pin 017
P8 7 B.LN.7Pin (D1
P8 8 Jack 2-5mm Bereeuel 018
P8 9 Jack 3-6mm Plastlc 012
P8 10 Jack 3-5mm Bcreened 018
P8 11 Jack }” Plastle *15
PB 12 Jack §” 8creened o2
P8 13 Jack Btereo Bereened 038
P8 14 Phono ¢10
PB 16 Car Aerial 022
P8 18 Co-Axial 018
INLINE SOCKETS

P8 21 D.LN, 2 Pin (Bpeaker) 014
P822 D.IN.3Pin 0-20
P8 23 D.LN. 5 Pin 180°* 0-20
P8 24 D.LN. 5 Pin 240° 0-20
P8 28 Jack 2-5mm Plastic ol
PB 26 Jack 3-5mm Plastic ols
P8 27 Jack §” Plastic 030
P8 28 Jack }” 8creened 035
P8 29 Jack Btereo Plastic 030
P8 30 Jack Btereo Boreened 038
P8 31 Pbono Bereened 018
PB 32 Car Aerial oz2
P8 33 Co-Axial 022
SOCKETS

P8 35 D.LLN. 2 Pin (Speaker) 008
P8 36 D.I.N. 31 Pin 011
P8 37 D.LN. § Pin 180* 611
P8 38 D.ILN. 5 Pin 240° o011
P8 39 Jack 2-6mm Switched ol
P8 40 Jack 3-5min Bwitched 012
P8 41 Jack 3" Bwitched 020
P8 42 Jack Btereo Bwitched 030
P8 43 Phono Bingle 008
P8 44 Phono Double 010
P8 46 Co-Axial Burface 010
P8 47 Co-Axial Flush 020

LEADS

L8 1 Bpeaker lead 2 pin D.LN. plug
to open ends approx. 3 metres
long (coded) 020
CABLES
CP 1 Bingle Lapped 8creen 007
CP 2 Twin Common Bcreen 011
CP 3 Btereo Screened 012
CP 4 Four Core Common Bcreen (3]
CP 5 Four Core Individually Bcreened §-30
CP 6 Micropbone Fully Braided Cable 010
CP 7 Three Core Mains Cable 909
CP 8 Twin Oval Mains Cahle 007
CP 9 Bpeaker Cable 006
CP 10 Low Loas Co-Axial 018
CARBON
POTENTIOMETERS
Log and Lin

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

VO 1 Bingle ieas Bwitch 015
VC 2 Bingle D.P, Bwitch 028
VO3 Tandem Less Bwitch 0-48
¥C 4 1K Lin Less Switch 018
VOS5 100K Log anti-Log 0-48

HORIZONTAL CARBON
PRESETS

01 watt 008 each

100, 220, 470, 1K, 2-3K, 4-7K, 10K, 22K,

4K7, 100K, 220K, 470K, 1M, 2M. 45%

The largest selection

BIB HI-FI ACCESSORIES

IT'"S NEW

IT'S POWERFUL

(15 + 15w R.M.S ) AND—
IT LOOKS GOOD'!

THE

LEGIONAIRE

STEREO
AMPLIFIER

ORDER NOW-—
ONLY £39.95 p & p 50p.
Or write for full details

WORLD scoopr

JUMBO
SEMICONDUCTOR PACK

Translstors - Germ. and Bllicon Rectifiers

Diodes - Triaca - Thyristors - L.C's and

Zeners ALL NEW AND CODED.
APPROX 100 PIECES

Offering the amateur a fantastic bargain Pak
and an enormous saving—jdentification anl
data sheet in every Pak.

Only £2 p. & p. 20p

RECORD STORAGE/
CARRY CASES

77 EP. 181" x 7" x 8~. (50 records) 4310
127 LP. 133" x 79" 3 12}". (50 records) 896

CASSETTE CASES

Holds 12. 10” x 3)" 1 6. Lock & Handle
£1-30

SPECIAL PURCHASE

2N3055. Bilicon Power Transistors NPN.
Famous manafacturers out-of-apec devices
free from open and short defects- —every one
ablel 116w. T03. Metal Case.

OUR SPECIAL PRICE 8 for 81

LOW COST CAPACITORS

-01uF 400v, 3p. each
BOOUF BOv, Elect. 10p sach

REPANCO TRANSFORMERS

240v. Primary. Becondary voltages avallahis
from selected tappings 4v, 7v, 8v, . 14y,
18v, 17v, 19v, 21v, 28v, $1v, A3v, 40, 50
aad 28v-0-28v,

Trpe Amps, Price r&y
MT80/y ) 5193 10y
MT80/1 1 243 38
XNT80/8 4 43-30 40p
CARTRIDGES

ACOB

GP91-18C 200mV at 1-2cm/ar 21-3%
GP93-1 280mV at lem/sec 21-95
GP96-1 100mV a$ lem/faec 1280
TTC

J-2005 Crystal/HI Output 41-08
J-2010C ,, « Compatible £1-20
J-20068 Btereo/H) Output 81-78
J-2105 Ceramic/Med Output 21.98

J-2203 Maguetic 8mV/5cm/pec,

including stylus 2495
J-22038 Replacement stylus for above $3-00
AT-85 Audio-technica magnetic

cartridge 4mV/bcm/sec £3-30

CARBON FILM RESISTORS

The E12 Range of Carbon Fllin Resistors,
1/8th watt avallable in PAKS of 50 Ppleces,

assorted into the following groups:—

R1 50 Mized 100 ohnis-820 ohms 50p
R2 50 Mixed 1K ohms-8-2K ohma 50p
R3 50 Mixed 10K ohms-82K ohmn 50p

R4 50 Mized 100K ohms-1 Meg. ohms 50p

THESE ARFE UNBEATABLE PRICE3
JUST 1p EACH INCL. VAT

BI-PAK SUPERIOR QUALITY
LOW - NOISE CASSETTES
(A0, 38p €90, 48p  1'120. 60y

Everyday Electronics, January 1975



-the lowest prices!

AL10/AL20/AL30 AUDIO
AMPLIFIER MODULES

The AL10, AL20 and AL30 units are
similar in their appearance and in their
general specification. However, carefnl
selection of the plastic power devices has
resulted in a range of output powers from
3 to 10 watts R.M.8.

The versatility of their design makes them
ideal for use in record players, tape recorders,
sterec amplifiers and cassette and cartridge
tape players in the car and at home.

Parsmeter Conditions Perlormance
HABMO;IC DISTORTION Po = 3 WATTS {=1KH: 0-25%
LOAD IMPEDANCE 8-16Q2
INPUT IMPEDANCE t=1KHz 100k
FREQUENCY RESPONSE % 3dB Po=3 WATTS 50 Hz-25KHz
S8ENSITIVITY for RATED O/P Ve=25V. RI=8() f=1KHz 75mV. RM8
DIMENSIONS 3 x 24" x 17

The above table relates to the AL10, AL20 and AL30
modules. The following table outlines the differences
in thelr working conditlons.

Paramater AL10 ALS0 AL30
Mazimum Bupply Voltage 25 30 30
Power output for 9% T.H.D. 3 watts 5 watts 10 watts
(RL=80Q1t ~ 1 KH2) RMS Min. RMS Min. RMS Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA 12, (Use with AL10, AL20 & AL30)
AL 10. 3 watts RMS8 28-50 24-3
AL 20. 5 watts RM8 2285 PA 100. (Use with & AL60) 21315
AL 30. 10 watte RMS 2320
TRANSFORMERS

POWER SUPPLIES

P8 12. (Use with AL10, AL20, AL30) 96p

8PM 80. (Use with AL8O0) 2328

FRONT PANELS F.P. 12 with Knobs
2110

T48] (Use with AL10) #2160 P & P 15p
‘T538 (Use with AL20, AL30)

41-30 P & P 15p
BMT80 (Use with AL80) £2-75 P & P 25p

PA 12. PRE-AMPLIFIER SPECIFICATION
‘The PA 12 pi lifler bas been d d to niatch into | Frequency response-
most budget stereo systeme. It is compatible with the 20Hz - 50K Hz (- 3dB)
AL 10, AL 20 and AL 30 audio power amplifiers and it Bass control

4 12dB at 60Hz

can be supplied from tbelr associated power supplies. § Treple control-
There are two stereo jnputs, one has been designed for use 4+ 14dB at 14KHz
with *Ceramic cartridges while the auxiliary tnput will | *Input 1. Impedance
suit most ¢Magnetic cartridges. Full details are given in 1 Meg, ohm
the specification table. The four controls are, from left to Hlapat 2";‘::’;';1"::0““'
tlght: Volume and onjofl switch, balance, bass and treble. N
8ize 162mm x 84mm 35mm.

30 K ohms
Sensitivity 4mV

Look for our

SEMICONDUCTOR ADVERTISEMENTS In
Practical Wireless Wireless World Radlo Constructor

ALL PRICES INCLUDE V.A.T,

The STEREO 20

The ‘SBtereo 20° amplifier is mounted, ready wired and teste:d
on s one-plece chassls measuring 20 cm X 14 cm x 5-5 em
‘This compact unit comes complete with onfoff awitch
volume control, balance, bass and treble controls,
Trensformer, Power supply and Power ainps.
Attractively printed front panel and match-
ing control knobs. The *8Stereo 20° has been
designed to fit into most turntable plinths
without inteefering with the mechanism or
alternatively, into a aseparate cabinet.
Output power 20w peak. Input 1 (Cer.)
300mV into 1M. Freq. res. 25Hz-20kHz.
Inpot 2 (Aux.) 4mV into 30K. Harmonle

A
distort| B. trol +12dB at
80Hz t.l::lcu:;‘;-‘;;:: l? 1 'al‘l‘ £1 4.45 M
Treble con. 4 14dB at 14kH:z.
TC20 TEAK VENEERED CABINET
For Stereo 20 (tront board undrilled) alze 10}” x 83" x 3”, £3-95, plus 30p postage
SHP80 STEREO HEADPHONES

4-16 ohme impedance. Frequency response 20 to 20,000Hz Btereo/niono switch anil volume
contrils £4 95

Everyday Electronics, January 1975

BI-PAK QUALITY GOMES TO AUDIO!

NOW WE GIVE YOU
50w PEAK (25w R.M.S.)
PLUS THERMAL PROTECTION! .
The NEW AL60 Hi-Fi By o=

Audio Amplifier FOR ONLY &
£3.95 =

@ Max Heat Sink temp. 90°c. @ Therma! Feedback
@ Frequency Response 20Hz to @ Latest Design Improvements
Hz @ Load—3, 4, 8 or 16 ohms
@ Distortion better than 017 at Signal to noise ratio 80dB
0-1KHz Overall size 63mm x 105mm x
@ Supply voltage 15-50 volts 13mm

Especially designed to a strict specification. Only the finest components
have been used and the latest solid state circuitry incorporated in this
powerful little amplifier which should satisfy the most critical A.F

STABILISED POWER
MODULE SPM80

8PMB80is especially designed topower 2 of the AL60
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest components
and eircuit techniques incorporating complete short
circuit protection. With the addition of the Mains Trane-

former BMTS0, the unit will provide outputa of up to 1:6
ampe at 35 volts. 8ize: 63mm x 105mm x 30mm.

These units enable you to build Audio Bystema of the highest
quality at s hitherto unobtalnable price. Also ideal for many
other applications including:—Disco Systema, Public Address
Intercom Units, etc. Handbook avallable 10p P RlcE “ «25

TRANSFORMER BMT30 £2-15 p. & p. 28p
STEREO PRE-AMPLIFIER TYPE PA100

Buiit to » specification and NOT a price, snd yet still the greatest value on the market,
the PA100 stereo pre-amplifier has been conceived from the latest circuit techniques.
Designed for use with the AL50 poweramplifier system, this quality made unitincorporates
no less than eight stlicon planar transistors, two of these are specially selected low nolse
NPN devices tor use in the Input stages.

Three awitched stereo inputs, and rumble and scratch fiitera are features of the PA100
which aino has & BTEREO/MONO switch, volume, balance and continuously variable
bans and treble controls.

SPECIFICATION
Frequenoy Response
Harmonlc Distortion
Inpute: 1. Tape Head

20Hz — 20KHz & 14B
better than 0-1°%
3-25 mV into 50K Q3

2. Radlo, Tuner
3. Magnetic P.U.

Bass Control
Treble Control

8crateh (Low Pans)
8ignal/Nolse Ratio
Tapaot overload
8upply

Fllters: Rumble (High Pass)

75 mV into 80K 1
3 mV into 50K 3

All input voltages are for an output of 250inV. Tape and P.U. inpute
equalised to RIAA curve within + 14B. from 20Hz to 20KHz.

+ 15bB at 20Hz
+ 15dB at 20 KHz
100Hz
8KHz
better than
+ 26dB

+ 35 volts at 20mA
292mm x 82mm x 35mm

65dB

Dimensions

ONLY £13-15

MK 80 AUDIO KIT

Comprising: 2 x AL80, 1 x 8PM80, 1 x BTM80, 1 x PA 100, 1 front panel, 1 kit of parts to
tnclude on-off ewitch, neon indicator, stereo headphone socketa plus instruction booklets
Complete Price: £28-75 plus 30p postage

TEAK 60 AUDIO KIT

Comprising: Teak veneered cabinet size 168" x 11}” x 31", other parts include aluminfur
chassis, heatsink and front panel bracket, plus back panel and appropriate sockete et
Kit price: £9.95 plus 30p postage

Giro No. 388-7006
Please send all orders direct to warshouse and despatch department

-PAK

P.O. BOX6, WARE- HERTS

Postage and packing add 11p. Overseas add extra for airmai
Minimum order 55p. Cash with order please
Guaranteed Satisfaction or Money Back



BI-PRE-PAK
Audio Bar;gggs

4tin < 3tin METER.

0uA,
SOuA or 100uA, £3-65.

MULTIMETER Model C-7081
GN Range Doubler 50,000 ohm/

volt High Sensitivity Meter 5
£1440. MULTI
METER
TAPE Model D62
RECORDER “=wa 20,000 ohm/
’ LRVEL volt, £7-00.
METER L J
S00uA, 70p
B ovmamic
MICROPHONE :‘ 4 /
-~/
Model UD-130.  Fre- -7
quency response 50-
15,000c/s. Impedance 3 WATT STEREO
Dual 50K and 600 ohms, AMPLIFIER
€6-55. £4-30

incl. P. & P.
Ready-built unit, ready for connection to the IF stages of
existing FM Radio or Tuner. The very latest 2nd Generation
coil less integrated circuit design, operating on this phase
locked loop system, offering even better stereo separation.
Only owing to our bulk buying capacity are we able to offer
this at the old price. LED stereo indicator lights available.
RED at 25p. GREEN at 40p.
3 Wn.m.a ".: AMP
£1.50 sarien Al .

[ ] Order Code |,C.A.t 0
on P.C, Board with all components 4 .
or 2 on one board for £2°60
Order Code 1.C.A.1/S
These amps. are supplied with a free booklet
on up, fi and easy to
build projects using the I.C.A.t

10W oy £2.26
inc.P. & P.

These matchbox size amplifiers have an exceptionally
good tone and quality for the price. They are only 24” x 13°,
The 5W amp will run from a 12V car battery making it very
suitable for portable voice reinforcement such as public
functions. Two amplifiers are ideal for stereo. Complete
connection details and treble, bass, volume and balance
control circuit diagrams are supplied with each unit.
Discounts are available for quantity orders. More detalls on
request. Cheapest in the UK. Buiit and tested.
Now available for 5 &10WAMPS
Pre-assembled printed circuit boards 2° x 3" available in
stereo only, will fit -15 edge connector.
Stereo Pre-Amp 1 (Pre 1). This unit is for use with low gain
crystal or ceramic pick-up cartridges. £1-10
Stereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic
pick-up cartridges, £1-55
Stereo Tone Control (STC). This unit is an active tone
control board and when used with the right potentiometers
will give bass and treble boost and cut, £1-10
Instruction leaflet supplied with all units. Post and
packing included in prices. Add VAT at current rate.

| enclose £............ T s Decoders/..............

W AMPS/...o L BW AmpS........ L 10w Amgst.............
l Stereo Pre-Amps 1 ..... ..., Stereo Pre-Amps 2 ................ l
I Stereo Tone Controls 0 I

(Please Insert quantities and delete those not applicable)
Name ;

I Address

Bl.m.PAKDept. D, 222/224 West Road,

l Waestcliffe-on-Sea, Essex SS0 9DF
Co. Regn Na820919  Telephone: Southend (0702) 46344
LN N N N N N N N J

All above prices include 8% V.A.T. Please add 10p for P. & P. on
orders under £5. LARGE S.A.E. for List No. 10, Special prices for
quantity quoted on request.

M. DZIUBAS
I58 Bradshawgate « Bolton « Lancs. BL2 IBA

hecome
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
L r 1 ' 1 J ' 37 7 ¥F F 0 b ' 7 F 3

: #ree@ !  oiochure, without obligation to:

i BRITISH NATIONAL RADIO & ELECTRONICS
SCHOOL Dept €E8 15 P.O, Box 156, JERSEY

| NAME

] ADDRESS :

§ S BLOCK CAPS please J}
- T D S S S S G D G S G N NS A
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TROVALUE

APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS

top quality electronic
components for price-minded buyers

100s MORE (N CATALOGUE 7

18in x 12in x 10 In. Complete kit, including

Loudspeaker Unit 59RM109, £2-45,
Cabinet Kit (to Baxandall design)}, £10-45,
Cross-over choke for additional woofer to

JP.20 DUAL GANG Log/antliog 10K,
22K, 47K, 1 megohm only, each 48p

all popular values each 30p

STEREO, matched tracks, lin. or log
in all popular values from 4-7K to

SILVERED MICA. Working voltage
500V d.c.

Type B42540 Working Voltage—250V
Values in mF:
[} 0047. 0-0068; 0-0082; 0-01; 0 02,

112 p. CATALOGUE ° FREE POSTAGE (U.K.) - ATTRACTIVE DISCOUNTS SPECS. GUARANTEED

A 100 OF THE BEST

From our transistor stock RESISTORS ELECTROLYTIC CAPACITORS

2N1307 4Tp | BC149C 14 Axial Lead

2N2648 s1p | BC158B |s: Code Watls Ohms 1to9 191099 100 up af 6-3V 10V 16V 25V 40V 63V 100V

2N3053 26p BC159 15p (see note below) 0-47 - - —_ —_ “ 11p :p

2N3054 sop | BCi167B 13p 4 y 1-0 - - = p - p

TN 70p | BC163B hd c 173 474706 13 149 0-9 nett 159 == T o 9

2N3702 11p | BC169B 120 € 172 470 13 1 0°9 nett -7 5y = B Mp — 8o 9 §p

g:g;’g‘s “n ggggg 13p| C 3/4 4T0M 15 1-2 0-97 nett 10 - AL :: :: :: 1::

P 26p 3 : = P -

2N3705 10p BC182L %p| € 1 4790M 32 25 1-92 nett a = % 8p 8p 8p 10p 13p

2N3794 18p BC184L #p| MO 12 10-1M 4 33 2-3 nett 100 % 8p Sp Sp 9%p 10p 12p 19p

2N3819 25p BC212L 12p WW 1 0-22-3-90 19 10 s 220 Sp sp %p 10p 10p 11p 17p 28p

2N4062 1p BC214L 14p 470 ap 10p 10p 1ip 13p 17p 24p 45p

2N4443 93p | BC257A 14p | ‘ww 3 1-10K $ s s 1,000 1p 13p 13p 17p 20p 25p 41p —

2N5062 42p BC259B 14p | eww 7 1-10K 1 10 s 2,200 15p 18p 23p 26p 3p Mp -~ =

2N5163 20p 8CYS8 Wp |, dd 40% 4,700 2p 30p 39p 44p Sip — -_—

2N5459 2p | BD13O 90p | * Values under 12(1, add 40%, 10,000 42p 46p — - =

40361 48p BD13 8o | codes:

e wo (VBB 520 | ¢ "~ carbon m, high stabllity, low noise. MINITRON DIGITAL INDICATORS

40636 £13¢ | BDI3 25 | Mo imetal oxide. Electrosil TRS ultra low noise. 3015F Sevep segment filament compatible with standard

40669 £110 BDY20 ": WW = wire wound, Plessey. loglc mgfulel 0-9 and decimal point: 9mm charucteés ;g

lead

AC128 170 | BF1%4 150 | values: All E12 except C §W, C IW and MO §W o 1.1
Suitable BCD decoder driver 7447 £1-15

:gg;k %_:,: g;:;g ﬁ: 515.::)“1‘2 15, 18, 22, 27, 33, 39, 47, 58, 68, 82 and theif |  3015G showing + of — & 1 & dec. pt. £1-20

AC153K 37p | BFX29 33p 1 36, 43, 51, 62, 75, 91 LEDS (Light Emitting Diodes} 25p

AC176 24p | BFXB4 o[ AR ER2Ini LS SATE 20024 BUEG (S Photo Cells, each “0p

AC176K 38p BFYS1 23p ’ L

ACI8TK Np BRY39 45p | Tolerances: ANTEX Soldefing Irons

AC188K 29p BY164 5ip | 5% except WW 10% + 0-050 below 100 and §W MO 2%, CN240 £2:15 Spare bits 32p

:g:gg g :: gggg“ :;: Prices -rel In pence each for qulnlllls; ol||h; CCN240 £2:78 Spare bits 40p

same ohmic value and power rating. N mixe:

AD149 6sp | Ci406 78p | yajues. (Ignore fractions of one penny on total vaiue of DESOLDER BRAID

:3:2; :g: mjﬁ: :: §g resistor order). Prices for 100 up In units of 100 only 6 1t strip 1%

AFIU | Muzacs ue WAVYECHANGE SWITCHES

S0p JEIN P : 2 pole 6
B1906 36p | MJES2! e POTENTIOMETERS CAPACITORS ‘3:;’::4‘1::.'4' ,;}g ;,,,:" each 299
561‘338 g:n mg?us £1-12 ROTARY, CARBON TRACK, DAILVU ELKCLROLVTIC in cans, | TAG STRIP 28 way 1p
-] 3055 sip good plastic sieev

BB105 3p | 0A9 P g contact and | 4000mF 25V 28p  2200/100 £1-56 NUTS, SCREWS, etc.

BB109 18p 4 Sp 5000/100 £2- 91 1000/50 41p in lots of 100 each

BC107A 15p TIPHA 70p P.20 SINGLE linear 100 ohms to 4°7 | 5000/25V $2p 2000/50 57p 4BA NUTS 28p: 6BA NUTS 28p

BC107B 15p TIP32A 80p megohms. each 14p 5000/50 £1-18 ,r 4B Screws 28p: {” GBA”Screw- 24p

BC108B 14p TIP41A 80p P20 SINGLE log. 4-7 Kohms to 2-2 POLYESTER TYPE C.280. Radial hreaded pillars 6BA, § halngonll

BC108C 14p TIP42A £1:00 megohms, each 14p leads for P.C.B. mounting. Working £1-6

BC109B 18p 02 30p P voltage 250V d.c. Plain spacers §” round £1- 11

BC109C 18p | ZTX300 j4p YP.20 DUAL GANG 1in, 4:7 Kohms | 0.1, 0-015, 0-022, 0-033, 0-047, on. 3p | Other sizes avallable

BCI4TA 120 | ZTX304 21pr o Zi2.magohms, each 400 | 0.068, 0-1,'0-15 ‘40 | ENAMEL COPPER

BC147B 13p ZT X500 14p JP.20 DUAL GANG log, 4-7 Kohms 0-22 5p; 0-33 7p; 0-47 8p; O sa nn. . I

BC148B 12p | ZTX504 45p  t02-2 megohms, each 48p | 1:014p;1-521p;2-224p WIRE in 2 ounce reels

16, 18, 20, 22 SWG Mp
24 26 28. 30 SWG 40p

Values in pFs—2-2 to 820 In 32 sta 36, 38, 40 5p
BAXANDALL SPEAKER KIT JP.20 DUAL GANG antilog 10K only esine ° a 8p DIN CONNECTORS
As designed by P. J. Baxandall and p 1000, 1500 7p; 1800 8p; 2200 10p; 27
described originally in *Wireless World.” 24 DP malns switch for any of above | 3600 12p: 4700, 5000 15p; 6800 20 h ¢ ISoockat :’Iuo
Simple to assemble, fantastically good 4p exira, | 8200, 10,000 25p | ayliousspetier o i2p
results and a greater money saver, Carrles 110, 22 TANTALUM BEAD 5 way audio 180 12p 15p
10 watts RMS, 15 ohms impedance, Slze 7:‘:’,%‘9‘:. .bov:‘d SUCLL I UERION (8 ‘ ° 22 047, 1-0 mF/35V, 1" 5’?°V [ :u; audio 240 |zp 15p

6 way audio 15p

Skeleton Carbon Presets, Type PR, 2 2 mv 2-2/35V, 4-T16V, 106 JV
pack-flat cabinet, £14-90, horizontal or vertical $p each. : ; : en/, I p EV CATALOGUE 7
The size and weight of this product obliges 4 'I}JSV 10/16V, 22/6-3V 2nd printing—Green and yellow
us to charge TOp part cost of carr, in U.K. SLIDER 6 ' 22,1 v, 27/6-3V, 100[:)v, e mc vud i
B 25v 15/25' ea, 20 pages, ousands © ems;
Equaliser Assembly, £2:30, Linear or log mono 4:7K to 1 meg. in dARBONATi e {llustrations; diagrams; much usetul

technical Information. The 2nd
printing has been updated as much
as possible on prices. It costs only

above, £150, meg. $0p o 8‘0 ; a. 3p ‘259 noﬂ‘lvee Incltﬁlng verl'und voduclher
8;_ 0-022; 0'027; 0033; 0 039 or 25p for spending when ordering

DISCOUNTS Bl Teon Diates, mono, black, white |~ 0047:0-056; 0- 068:0-062: 6-1 ea. 4p | 900ds list value £5 or more.

Available on all items d CERAMIC PLA ALITY

except those shown » Control knobs, bik/wht/red/yel/grn/ Working voltage 50V. d.c. Qu

with  NETT PRICES blue/dk. grey/it. grey, each 7p ! n 26 vaiues from 22pf to 6800pF, ea. 2p GUARANTEE

1Ly onicdersufioml £ All goods are sold on the

to £14-99. 15%
orders £15 and over,

FREE

on

mall orders. For mall
orders for £2 list value
and under there is an
additional handling
charge of 10p. Overseas
orders - carriage char-

28, ST. J

ELECTROVALUE LTD

All postal communications, mail orders
etc. to Head Office at Egham address,

UDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 0HB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 8-1 p.m.
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 INA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 dally: Sat. 8-1 p.m.

understanding that they con-
form to manufacturers’
specifications and satistac-

POSTAGE Dept. EE.1. S.A.E. with enquiries re- :gr:.lj-.g&ur:rx::d?;:asng
in UK. for pre-paid quiring answers. standard ' merchandise s

offered for sale.

Prices quoted do not include
V.A.T. for which 8% must be
added to total_netl value of
order. Every effort is made to
ensure the correclness of

d at .
S8 et U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. | o/ mttcn 465, Frices
38/671/4002 § Box 27, Swarthmore PA 19081. subject to alteration without

nolice.
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Teleton ST202 . .. E36-60 Shure M75ED Type 2 oo £9410
Sinclair 2000 MKIIt .. . £29-95 Shure $1ED £8-20
Sinclair4000 .. by .. £371°45 Shure M3D . a £3-10
TUNER/AMPLIFIERS Sonotone 9 TACHD .. .

Please add £1-21 lovp&p&lns FABULOUS

Amstrad 5000 £56-98 OFFER

Goodmans Module 90 . £92-90 g

Goodmans 1-10 Module .. £110-50

Goodmans 120 . £113-95
FANTASTIC Transcriptor  Satumn  With
» SPEAKERS -
OFFER A':GP.{II"F.IIE;': " - £63-95 Add £1-82forp & p & Ins pev Palr 14‘ o~
:lene datlid £1:05 lo;‘ 'a. p & Ins ﬁm::;:g ;% X czg:g: = ‘
mstrad Integra 4000 .. £25-75 i NS
SARRARD SP2s MKV Amatrad 1C2000 M o BN Ceedion/Colnty . Fri
Garrard SP25 MKIV deck. Goldring Amstrad 8000 Mkil| £18-50 celes lon Dmon?S Rt e AMSTRAD 1C2000 Mkl
G800 Cartridge. Teak finished Plinth] Eagle AA4 .. . - £43:10 ce,":“’" Ditton 44 .. £109-95 LI LT
Hinood) Al Lomst! Eagle AAS  Esy.28 elestion on . Amstrad 1C2000 Mkii with increased
g'ﬁ"ﬂ‘f-"s PR?C ~ Metro-Sound 57205 Mkll £26.95 Celestion Ditton 86 £205-75 ppwer 25425 watts amplifier. Com-
o O B £19- Metro-Sound ST40 © £34-28 Celestion Hadleigh £39-25 plete with a pair of Amstrad Acoustra
arr. &ins, £1-93 Metro-Sound STGO  E48-18 Goodmans Dimension 8 £127-95 2500 speakers. Garrard SP25 MklV
TURNTABLES Sansul AU101 ey P O.A Goodmans Havant SL £44-95 deck. G800 Cart. Plinth/Cover (Non
Please add £1-05 for p. inclair 2000 . Y 1003 Goodmans Maglsters £107-75 Hinged) all leads.
Garrard SP25 Mk IV Sinclalr 4000 = * £44-98 Goodmans Magnum K2 SL £84:95 GLOBALS PRICE £80-75
Garrard 88SB P/C Cart (M : Toleton GA202 o EdoNsy  SoogmansMinister .. S748 , CauBinaifs o
5 A 0 e, :
Gittara b Craate .. £5 Teistonsaanp 0 EFE3  Manden Hall XUIOFIC N £33 STEREO MEADPHONES
Garrard Zero 100SB(CH1) .. COMBINATION UNITS Maraden Hall XLISF/C N/ £36-25 :'::.'25“ S 5 i
Goldring 101 Mk I{ P/C G800 Please add £1-10for p & p & In Marsden Hall XL20F/C N/P  £4d-98 Koss ESP
Goldring GLTS PiC GBOO . Goodmans Compact 80 (Teak) :m 15 Marsden Hall XL3OF/C N/P  £87.50 Koss KI/11 Red Devil
Soldring GL18 F/C Gaoo Goodmans Compact 90 .. W anegelsDentong, 2% KossKe
Goldring il Goodmans Compact X Koss K6/LC
| £191-00 Wharfedale Glendale. . £59-78 Koss KDT27E

g-lonce'vSF:‘Lz:gD - P.O.A. (Teak)
ansu -0. TUNERS
Thorens TD125 Mkl|

Thorens TD125AB MK ii A s £ tsors & (ahy.
Thorens TD160 ABC .. Eagle AAS

Eagle TST 152 £32-
Metro-Sound FMS 20 Mkll L £33-35
Teleton T300 . £58-33

CARTRIDGES

Please add 129 forp&pdins
Goldring GB0O!

Goldring GBOOE

Koss 747.

Koss HV1 1A N/P
Koss HVI/LC 1A N/P
Koss PRO 5/LC
Goldring G800 Koss K7/11 Black
Shure V15 Type3d Sennheiser HD414
Shure MTSE!Type 2. wa o S Sennheiser HD424

PORTSMOUTH
12 London Road. North End
Tol: 0708 68321

H.P. FACILITIES
AVAILABLE FOR
PERSONAL CALLERS ONLY
MAIL ORDERS
TO 174 PENTONVILLE
ROAD, LONDON, NY
Order with confidence.

Send Posts) Order,

Chaqus. Money Order,
Benk Oraft, Giro or
J, Cash by Reg. Mail

Tivoli Shopping Centre,
1536 Coventry Road, Yardley
Tot: 021.706 9949

328 Edgware Road. W2

Tel: 01.262 3347

246, Penlonvllle Rd, N.1
Tol: 01-837-553!

120 Notting anl Gau win
Tol: 01.229 1437

50 Stamford Hill. Nt6

Tol: 01-806 4599

46 Market Place.
Tol: 0734 535331

106 St Albans Rd. Vol : 39832

4 High Yiew Parade
Redbridge La st
Woodlord Avenus, liford
Tol: 01-550 1086

ime of going 10 press
byt #re subject to alrerstion
without prior notice, (ESOE

FULL 12 MONTH AFTER SALES SERVICE

We givea FULL 12 MONTH GUARANTEE
on all products purchased at any branch parts
and labour absolutely FREE

A NOTE All Cheques,
Money Orders. Postal Orders,
ox! Bank Oralt. or Giro 1o be
- made payable 1p

AUTOMEAD

NO HIDOEN PRICES AT GLOBAL
AUDIO - ALL OUR PRICES ARE
SHOWN WITH VAT INCLUDED

PERSONAL CALLERS YERY WELCOME!

COMPARE DUR PRICES WITH AKY IN THE

OPEN WONDAY 10 SATUR ]
LATE IGNT FRIDOY O

ENGINEERS

Phoenix

Electronics
\Portsmouth) Ltd

139141 Havant Road
Drayton. Portsmouth. Hants

PO6 2AA

YOURSELF FORA

BETTER JOB -~ MORE PAY!

This helptul guide tu success should be
by every ambitious engineer.
8end for this helpful 76 page FREE book

Do you want promotion, s better job
higher pay? “New Opportunities” shows read

Full member of AFDEC—the industry s association of

you how to get them through a low-cost
home atudy course. There are no books to
buy and you can pay-as-vouslearn

now. No obligation and nobody will call
on you. It coull he the best thing you
ever did

franchised electronic component distributors
Our prices include. VAT at the current rate—and

S8 EER S CUT OUT THIS COUPON N Il BED IR
CHOOSE A BRAND NEW FUTURE HERE!

Carriage on all goods is free Tick or state subject of intevest. Post to the address below. l
Send for our catalogue and price list—we Il mail that l oy PR te S R I
to you free. too Engincering TV Engineering Electrical
COMPONENTS FOR I.C. APPLICATIONS BY I Fland Wiring 2980 Radio servicip, i < % l
Maintenance and CITY AND GUILDS
MR. J. B. DANCE | e . e Toommen. I
SAJ110  £1-96  SAJ180  £1-96  SAK110.115 £1.23 Electrical T aeL4r
TAA775G £1-23  TAA930A -£1-23  TBA790KSD £1-96 l R Technology Exam O l
TBAB00 £1-96 TBAJSO £1:76  TCA250 £1-96 l Engineering CITY AND GUILDS etc. ete. l
Computer Installations and
i Wirin,
Please send your catalogue—free! i A:';'E;;ﬂ‘\s_ro” ‘co‘u.ece l
l Deot EEV 01 Reading RG7 4PF EEV 0
N R oy e A e Ay Ty mns S s TS NAME (Block Capitals Plears)
l ADDRESS l
I ATEES v . e e mn s Sobe gl 20t St A rd v sanihs
Omar subjects Age I
................................................. Accredited by 0.4.0.0, Member of A.8.0.C.
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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TMK 200 MULTIMETER KIT

Build yourself a
quality 20000 opv.
multimeter and
save money
Complete kit with

movement and
rotary renge
selector ready
mounted in
cabinet. All parts.
battories, test prods and
instructions. Ranges: 0/0.6/6/30
120/600/1200V 0.C.0/8/30/120
600/1200V A.C. Current. 0/0 8/6,
60/600m A. Aesistance:0/10
100K/1/10 Meg ohms. Oecibets

2010 4+63db. Size: 90x160x
3sm,

OUR PRICE £7.95 par 30p

U4323 MULTIMETER
20, Sunr

unit with .uduo \F
o iator. Suitable
for ganersl receiver

. Ra
/ 250/

DC.
2.5/10/15/250/500/1000V AC. 0.05/
0.5/6/60/500mA OC. Resistance
x 10, x 100. x 1.000. x 10,000 (50(}.
800¢), Sh{}, 50k{}centre acale)
Battery operated. Size: 160 x 97
40pnm Supplied in carrying case com-

ote with test feads.

OUR PRICE £7.70

P&P 30p

4
and make no misroke

MOOEL 500
30,000 opy with
ov"hud plol.:l
tion, Mirror acal
0/0.5/2. 5/‘0/25/
100/250/500/
V DC.

0/2.5/10/25/!00/
250/!

500/ 1
AC. O/SQJAISISOI
S00mA. 12A
0/60k /6 m.g/GO megohms.
OUR PRICE £13.95

Case tor above £1.75

Carr. pard

AUDIOTRONIC Model ATM1
Top velus 1,000
opv pocket malti-

ator.
0/‘0/50/2%‘! 000
volt AC and

DC current O-‘MA/
100mA. Resistencs:

Comphn with

OUR PRICE £3.25 P&P 15p

HIOKI 730X
30.000 opv. Over-
foad protection.
6/30/60/300/600/
1200V DC. 12/80/
120/600/1200V AC.
60/pA/
30mA/300mA
2K /200K /
2 Meg Ohm.

10to 63dB
OUR PRICE £7.50

P&P 30p

AUOIOTRONIC Model ATMS

Jowel movement,
stirectively moulded
case with odqvun
ohms ndpunmo

Ra . 0-3/15/150/
300/1 1200V AC,
4250031'. 06/30/
300/600V DC,

Resistance: 110 &
x100. —10 10 ¢16dB.
Suppiied with battery
test leads and data
booklet. Size: 121 x 73 x 29mm.

U4324 MULTIMETER
High sensitivity, over
Izoond om'ﬂ

v. Ranges:
061215121300
60/120/600/1200V
OC. 3/6/15/60/150/

300/600/900V AC.
Current: 0.06/0.6/

.5/5/50/500k ohme/S
Mohms Decibets: =10 to 012d8 Size

167 x 98 x 63mm. Supplied comp-
fete with 188t leads, spare diode and
fnstructions.

OUR PRICE £9.25 P&P 30p

HIOK) 750X VOLT-OHM-
MILLIAMETER

43 1o 0-0.3/0.6
| 5/3 |Z/30/SDI|50/

00/6 00 Vv DC.
0 3/6[15/30/80/‘20/
300/soon 200V AC
Current: 0-30/60uA/ @

1 5[3/15/30/150/100
mA/6/12A, Resistence: (1 T
0-—3/300k/3/30Mohms.
Decibels: ~10 to +17dB. Oul

0- 3’6/15/30/50/‘20/300V cour:
xy £ 3% DC % AC Scmnmty
50,000 opv 5 WO v AC. 4 inch
meter Bu-ll m pvou:non Size: 5T n
102 x 153

OUR PRICE £11.95

P&P 40p

MOOEL C7202EN (==

20.0000.p v.0C. .
10,000 0.p.v. AC
Mirror Scate

5/25 50/250/500

x 10, % 1000 (300}
centre scale) DC
Cur

2-5mA/250mA. —20
to +68d8B

KAMODEN MM7208 FET VOM

Inwl impedence 10
hms. Ra

DUR PRICE
£2100 # & Paop

e e
KAMOOEN 350 MULTIMETER

N? sensitivet
100k ohm.
AC 10kohm/V
5" mirror scale,
overioad protect-
od. R, 0.
2.5/10/90/250/
1000V DC. 5/10/
650/250/1000V
AC. Current:
0.01mA/0 5/5/50/
S00mA/10A.
Reustance: 0.1/
1/10/100 ohms/
1/10/100k ohms/
/100M ohms.
Oecibats —20 to
+82dB, Battery operated. Swe: 180 x
140 x 80mm ;upplvod complets with,
test leads etc.

OURPRICE £17.50 raracp

30,000 cpv OC
15.000 opv AC.
673/15/60/300/600
1200V.DC.8/30

120/600/1200V.AC. /|

OC Resistance x 1,

x10, x 100. x 1000

{50() centre scale}

OC Current 30ua
3/30/600mA. —~20to +63d8

OUR PRICE £8.95 P a p30p

MODEL U4311 Sub-standard
Multi-range Volt-Ammeter
Sensitvity 330
Ohms/Voll AC
and D
Accunvvo.si
OC. 1% AC.
Scaie langth
Smm

7.5/18/30/75/
150/300/750«\A/
1.5/3/7.5A Al
0/75/‘50/3(”/750mV/1 5/3/7. 5/15/

30/786/150/300/750V DC. 0/750m
1.5/3 ”5/15/]0/75[‘50/3@/750V
AC. Automatic cut out device. Supp
tied compiete with test leads, manual
and test certificates.

OUR PRICE £52.00

MOOEL AF.105 VOM
50.000 opv. Mirror
scale. Meter
protection.
0/-3/3/12/60/120
300/600/1200V OC
0/8/30/120,
300/600/1200V OC.
0/30uA/6/

607300 mA/
12Amp. 0/10K/

P&P S0p

TMK MODEL 117 FET
ELECTRONIC VOLTMETER

Battery operated, ey

P

ranges. Large 4%~
mirror scale. Suzet
149x117x60mm.
0.3-12000V DC.
3-300V RMS AC.
8-80QV
oC euvum 0 12—
12mA. Resistence
g to 2000MOhms. Decibels: —20 to
+51dB. Suppiied complete with leads
and instructions.

OUR PRICE £18.50 rap 200

1m/10m/100
Meg Ohma. -20to  17dB.

QUR PRICE £12.50 rer30p

—_—
LB3 TRANSISTOR TESTER
Tests 1ICO and B.
PNP/NPN, Operates
trom 9V battery -
Insteuctions supplied. || ¢

OUR PRICE
£3.95 rap20p

LB4 TRANSISTOR
TESTER

Tests PNP or NPN
transistors. Audio
Operates

U435 MULTIMETER

20,0000pv. Ranges:
75mV1245/ 10/25/
00/250/500/1000V

TMK MODEL TWSOK
midrror
u:Al. 0k /V DC

C
DC V Its: 0.125/
0.25/1 25/2 5/5/10/
25/50/125/250/
500/1000. AC Volts
1.5/3/5/10/25/50/
l25/150/500/

OC curre
25/50.|A/2 5/5/25/
5Q/250/500mA/S/

10A. Resistence:
10k /100&/1
10 Meg ohms. —20 to ¢61.5d8.

OUR PRICE £12.50  par 20p

HIOKI MOOEL 700X
100.0000pv. Overloed
otec! bon Mirror scale.

.3/0.8/1.2/1.5/3/6/
12/30/60/120/300/
600/1200V DC.
1.5/3/6/12/30/60/150/
300/600/1200V AC.
15/300A/3/6/30/60/
150/500mA/6/12A DC.
2%/ 200k/2M/ 20MORms.
—20 t0 +63dB.

OUR PRICE £14.95

P&P30p

TMK 100K LAB TESTER
100,0000pv. 6%
wele. Buzzer

short circuit check.
Sensutivi

AC. 3/10/50/ 750/
500/1000V DC.
current 10/100uA/
10/100/2.5/10A. Resistence:
1K/ 10k /1 /10 1
Decibels: —10 to +4!

with carrying handte. Size: 190 x 172
x 99mm.
OUR PRICE £19.95  rapi0p

[ 370WTR MULTIMETER |

Festures AC current
ranges. 20,0000pv.
0/0.5/2.5/10/50/
250/500/1000V DC.
0/2.5/10/50/250/
500/1000V AC.
0/50;1![1/10/100
OC.

OUR PRICE £19. 95

P&P 30p

on two 1.5V
battesles. Compiete
with instructiors etc.

OUR PRICE
£4.50 P&P 20p

KAMOOEN TT35
TRANSISTOR TESTER
High quality
instrumant to

tost reverse leak
current and OC
current. Ampli-
fication factor of
NPN, PNP, diodes,
transistors, SCR's. -
e, 4" square -
clear scale meter,
Operates from
internal batteries.
Complete with
instructions, leads
carrying handls.

OUR PRICE £17.50 p & P40,
V43471 Multimeter &

Transistor Tester

OUR PRICE £3.95 P& ®20p DC 281101251100/
S i%‘;’/‘z’?&
MOOEL TH12 oC 5/£/100mA/
20,000 opv. Overlasd 0.8/2.54 AC. Revist
Protection. Sikde sw ance: 0.3/3/30/300k
B 0/0 a5 /10 ohme. Siza: 205 x 110 x BAmm. Su
60/150/1000V DC. 0/10/ plied compiete with leads, erocodile
$0/250/1000V AC. U/ clips and steel cerrying case.
o%gowzaso"oou‘u 20 1o | OUR PRICE £8.75 P&P 30p
U4312 MULTIM
OURPRICEES.95  rseaop | Did1ZMULTIMETER
1 for
HIOK1 720X VOM e
A verutile, 070.3/1.507 5/30/
accurate meanr 60/150/300/600/
nstrument. 900V OC & 75mV
000 opv. 0/ 0/0.3/1.6/7.6/30/
§/25/100/500/ £0/150/300/600/
1.5/6/15/180/60/
A/1/1.5/6A
DC. 0/1.5/6/15/
60/160/600m

OUR PRICE
£5.97
P&P 30p

MOOEL PLA3B
20,000 opv OC
8000 opv AC.
Mirror scale
$73/12/30/120/
$00V DC. 3/30/
120/800V DC.
60/800uA/80/

600mA.
10/100K/1 Meg/10 Meg Ohm.
20t0 | 46d8,

OUR PRICE £6.97

P& 30p.

Everyday Electronics,

1.5/6A AC. 0/200/3%/30k ohms. OC
accurscy 1%, AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy maetal carrying case. leads and
instructions.

OUR PRICE £10.25

P&P BOP

Model HT100B4 MULTIMETER
Overload protected,
shock proof circuits.
9.5uA Maeter with
m&;‘?. xsls. Sens:twvity |
1 V. ol.nty cha
wich. Ranges0 8/28/
1./50/250 /

Voits OC, 2. 5/10/50/
250/1,000 Voits AC.
DC resistence’ 0— 20/
2000 /2/20 Meg. ohv

DC currant:— 10/25&1”2 5/25/250
mA/10A, AC current:=0-10.

to +62dB. Operstes from 2 l 15V
batteries. Size: 180 x 134 x 79mm.

OUR PR.ICE €17.50  paraop

um Clam& voLT

Fo« measuring AC volt-
ng- and current without
circuit, Ranges

AC. Current:

500e08y
!0/25/1@1258'"

94 x Imm Comp
with carrying cese,

#nd fuses.
OUR PRICE £13.50

P&P 30p

January 1975

MODEL AS.1000 VOM
100.000 opv
Mirror acate.
Built-in meter
protection. 0/3/
12/80/120/300/
600/1200V DC.
0/8/30/120/300/
800V AC. 0/10pA/
6/860/300mA/
12 Amp. 0/2K/
200K/2M/200 Meg
Ohm. - 20to0 +17dBY

OUR PRICE £17.50

P&P 30p.

KAMOOEN 72.200 Multitester

2 Meg/200 Megohms.

OUR PRICE £22.50 pap 30p |

High sensif

tmuumom 'av frold '-]

\-d protections

0 5 ; 5/10/75/50/1(!)/250/500/1000
0.5/2.5/10/26/50/100/250/
500/10(1)\/ AC. Current: S0uA/0.5/
1/5/10/50/250mA/1/5A DC.  0.25/
0.5/1/5/10/50/260mA/1/5A AC. Res.
istance:  0.5/10/100/200 ohma/1/3/
30/100k ohms. Decibeis: —510 ¢10dB
Battary operated. Size: 210 x 115 x
20mm. Supplied in carrying case com-
plete with leads.

OUR PRICE £16.50

P&P 40p

Dy o 51301150 i
300/750V AC. .
Current: 0.06/0.6/ ™
6/60/600mA DC. ®

0.3/3/30/300mA AC. L

Rewustance: 0.

0.6/2/6/20/60/200& ohms/2 Mohms,
Battery operated. ed compiete
nhh laads steol catrying
115 x 218 x 90mm.

OUR PRICE £10.50  Ppar30p

S100TR MULTIMETER
TRANSISTOR TESTER
100,0000pv. Mmov
scale. Overlo
rotection. 0/0 12/
.6/3/12/30/420/
/30/

Meg.

—20 to +50dB.
0.01-0.2MFD
Transistor tester measures Alpha, Beta
and 1CO. Compiete with instructions,
batteries and leads.

UR PRICE £13.95 _pae 25
ALL PRICES

EXCLUDE VAT

Also see following pages
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SWR METER Model SWR3

Handy SWR m, or
wmitter antenns align
maent, with H-in fisld

-lungm meter. Accuracy \
5%, Impedence 52° Indic: [
ator 100uA DC. Full

scale 5 section collapsible
antenna. Size 145 x 50 x

WALKIE TALKIES
SKYFON NV?
Supaerlow cost
transmitter
receivers. 100MW
with celi buzzer and
on/off volume
control. 7 transistors.
Telescopic rod
antenna

\:’{.

OUR PRICE £425  par 20p
€15 PULSE OSCILLOSCOPE
For display of puised |

and periodic wave

forms in elactronic
circuits. VERT, AMP,
Bandwedth: 10MHz.
Sensitivity st 100k Hz
VRMS/mm: 0.1-25;
HOR. AMP, Band-

- e
.

gidth: S00kHE 2.
Sensitivity ay .
VAMS/mm: 0.3-25 Wt

Presat triggered sweep

3000usec. Free running 20—200
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm. 115-230V AC.

OUR PRICE £43.00 carr. paudt

OUR PRICE £28.95

per PAIR P.&P 650p

NOTLICENSABLE
INTHEU K

EA41 REVERBERATION
AMPLIFIER

Seif contained,
transistorised, 9
battery ope:

Simply plug in

microphons, guitar etc. and oulpul to
your amplifier, Volume control and
depth of reverberation control, Beau-
walnut cabinet. 184 x 77 x 108mm

OUR PRICE £7.50 P&P 30p

k4

SPECIAL DFFER| SAVE DVER 50%

AMSTRAD B000/2 Storeo amplifier
7 watts per channel rms. Inputs

TE1021 Stereo Listening Station
For ballnclng
and gain sel
of loudspeal
with additi
acility for
eadpl InuT
switching. Two
gain controls, speskers on—off slide
switch, sterao headphone socket.

tion

SSPECIAL PURCHASES |
SRECORD DECK PACKAGE

MDDEL MG 100 SINE SQUARE
WAVE AUDIO
GENERATOR
Range 19.

. 220,000Mz Sina
Wave 19-100,000 Hz Squsre Wave
Output Sine or Squsre wave 10v. P_1g P
Size 180 & 90 & 30mm.Operstion
220/240v. A C

OUR PRICE £19.95

PP 50p

by Famous Manufacturer
"GARRAND SP25 Mark 111 with
GBOO cartridge in lusurious plinth
with cover

OUR PRICE £13.35, 2 p 755

GARRARD SP2% Mark 11t Record,
deck fitted KS 40A cartridge

OUR PRICE £9.95 p & p s0p

 TTEWR

POWER RHEOSTATS

RUSSIAN CI16 Oouble Beam
0SCILLOSCOPE
B MHz pass band.
Separate Y1 and Y2
amplifiers. Rectang-
ular 57 x 4 CRT.
Catibrated triggered
e from 0.2usec
10 100 mlli-sec/cm.
F:u funning tims
—1MH2.
uun-m llml base
&

with il o
and Instruction manual.

OUR PRICE £87.00

Care. pard

High quality ceramic
construction. Wind-
ings embedded In

vitrgous enamel.

Hesvy duty brush

wiper. Continuous

rating

Smtll holefixing. % diamaeter shafes.
qulr\utlﬂ ﬂ.vl.bl

25 WATT 10/25/50/400/60071000/
2500 ohms. €1.15 par10p

50 WATT 10/50/100/260/500/
1600/6000 ohms.

£1.62 eari0p

MODEL TE15
GRIO OIP METER
Transistorised. Oper.
ates as Grid Dy
Oxcillator, Absorb
tion Wave ‘Meter and

3

ted)
Fer
s

P&P 30p

f

meter, 3V battery
Rirw
OUR PRICE £17.50

100 WATT 1/5/10/26/60/250/600/
2500 ohms.
£2.34 eap 15p

LHO2S STEREOD HEADPHONES

Light weight hesd 3
%Q@

phones with
OUR PRICE £1.97 P&P 30p

for tuner tape, p'zono ;hadphona UUR PRICE £2.25 PEP 15p
sochet. List price £29.9
AUDIOTRONIC
s“;’f’;"’““‘ £1295 pupeon || oy NOISE CASSETTES
JAL OFFERI CONVERT YOUR | TYPE S

STERED SYSTEM o0 €254 425 1000
T0 4D SOUND c120 €273 £5.17 €1224
FOR UNDER £16. P&P 3p each. 10 and over Post Free

Exciusive offer of GOOOWIN 4.
CHANNEL CONVERTER and a pair
of AD1S 10 watt 8 ohm bookshelf
speokers enables you to add 4D
sound to your existing system.

P with simpl

MP7 MIXER-PREAMPLIFIER
abllng

. I b0°°’
complete mixing -

facilities. Battery operated. Size: 235
%127 x 76mm._ inputs: Mics. 3 x ImV
50k; 2% ImV G%ma Phono. Mag.
4mV 50k; th Coumt 100mV 1
Meg. Output 250mV 100k

OUR PRICE £B.97 P&P 20p

details. Normal ulail:nlu. £25.50
OUR PRICE £15.80 P & ¢ (1

GOODWIN CONVERTER available
separately £3.95 P & P 50p.

ar ph:n 4/16 ohm

Compl-u with 8

fead and piug.

OHO02S STEREO HEADPHONES
Wonderful value

and excellent
performance
combined, Ad|
2ble head ba
Imp.dcnu 8 oth
20

Complotc w.m

tead and plug. \asﬂf‘

OUR PRICE£2 .25 P&P 30p

djust.

Model A1018
FMTUNER

6 trensistor high
guglw unu'-‘d

Ll »

doublmnd
discriminator.
For use ost amplitiers. Covers
88~ 108MHz. Puw.udbv SV battery,

OUR PRICE £13.50 P&P 30p

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
All slicon,
Wansistor
amplifier opar-
ates from mag-
netic, ceramie
Of tuner
lnpuu with
ere0 heesdphone ou
volume controls

s and
o1 sach
:hnnnd Operates from 3V battery.
INPUTS: SmV and 100mV.

OUTPUT: 50mV per channei.

OUR PRICE £8.50 P&P 30p

Stereo multiplen adapter £8.95 entre.

EMI LOUOSPEAKERS
Model 350 13 x B” with
single tweeter/crossover.
20~ 20,000Hz2. 15 watts
RMS, Avlllnuo Bor

18 ohms.

OUR PRICE

£7.50 esch Parazp |
Model 450 13 x 8" with
twin tweeter/crossover.
55-13 Ha. 8 watts
RMS “Available 8 or 15 ohm,

TRANSISTORISED L.CR. AC.
BR/B MEASURING BRIDGE
A new portabie
bridge otfering
g excellent range and
| sccuracy at low
A | coet Resistance
8 ranges: 019
ohm-11.1 megohm * 1% Induct-
snce: 6 ranges: 1 microhenry-111
henries. + 2% Capecity: 6 ranges
10pf-1110 mfd + 2% Turns Ratlo
6 ranges: 1:1/1000-1:11100 + 1%
Bridge Volhage at 1,000¢cps. Opers-
ted from 9-valt
amp meter indication. Size 7" a

® **"QUR PRICE £25.00 pa.p 30

OUR PRICE £3.62 each Par 38p |

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12°0R/8

TE1035 Stereo HEAOPHONES
Low cost with exc-
ellent response. Foam
rubber earcups. Adjust-
lblc headband. 8 ohms
impedence. Frequency
response 25Hz lBle
Complste with cabu

and stereo jack pl

OUR PRICE £2 50 P&P 30p
SOHBV MONO/STEREO
HEADPHON

Volume conwol lov

sach chlnnd 4/‘8 chms
lonc

195p0Nse 20"] ‘Isk

Complete with 10".

¢

ory. 100 micro- |

up to 2 Amp, lnd.

coded lead snd ug.
Bass Speakers OUR PRICE Fd 97 P&P 30p
B ohms. 30 watt
Heasvy duty, deal BHO01 HEADSET and Boom
g"'w"""" A Microphone

Moving coil. ldeal
OUR PRICE £12 50
Ppson aa
Ps200 n”“'"‘d POWER f:-‘:’;h;n.' iy .d;ml 16 ohms. M
SUPPLY UNIT rophane impedence 200 o ¥
e ool My OURPRICE £5.95 P&P 30p

TE-200 RF SIGNAL
GENERATOR
Accurste wide range
signal generator
covering 120 kM2.600
MHz2 on 6 bands
Directly calibrated
Varisbie R F
attanustor sudio output. Xtal socket
for calibration. 220/240v s
Brend new with inetructions

Size 140mm x 215mm x 170mm

OUR PRICE £17.50 P&P 50p

PaIndent meters to
monitor voltage and

Size: 190 x 136 x
98mm,

QUR PRICE £19.95 PaP50p
AUDIOTRONIC LE-102A
INTERCOM

TE22 SINE SQUARE WAVE
AUOIO GENERATOR

tion. Supplied brend new
wnunll.d with instruction maenual
nd leads.

OUR PRICE £24.95  pae s0p

HANIMEX HRC 3075
CASSETTE RADIO\

Covers
Maedium and
FM wave.
bands. Shider
volume and
tone controls

ELECTRONIC CALCULATORS

We carry a tremendous rangs of
both pocket and desk calculs-
tors from as little as £8.90
Owing to the demand it is not
possible to include them in this
advertisement. so send for our
latest price list or call into sny
branch.
MINIATURE ORGAN
MUSIC MASTER AM100
Spanning
nearly two
octaves
including
semi-
tones
——""" This instrument
will give hours of enjoyment
to all the family. Beautifully
finished. The Keyboard range can
be adjusted to be in tune with any
instrument. Operstes from
internal 9V battery. Fitted with
on/off switch, vibrato switch
earphone socket and external
9V D.C socket

OUR PRICE £7.95 pap sop.

Battery/Mains
operation WIlIncovd
diract from radio or through built
incondenser microphone. Com-
plete with batteries, earphone,
and cassatte

OUR PRICE|£24-30 Parsop

BINATONE DIGITAL CLOCK

Attractive
ivory cefe
Largeclesr
numbers for
hours, minutes

Beautifully made and finished in
02A ie

twotone ivory/buff, th.
usetulin the home. office or shop
d is suitable for uas as baby
alarm. Wall or desk mounting
87mm speaker/mic gives clesr 2-
way communication with on/oft
and volume control on maaster

unit. Ope
801t taad

OURPRICE£3.95 rar3op

on 3V batt. Approx

TRITON 4318 PORTABLE

ARF 300 AF/HF SIGNAI.
GENERAT

Al Iunu“ovnnd
compact fully
portable. AF une-
wave 18Hz t0 220
kHz. AF

Hz. Output
Sine wave 10
P-P RF 100kHz to
200MMz. Output
1V maximum, g

220/240V AC operation. Complete
with instructions and Jesds

OUR PRICE £37.50
8

00k
ore/

P&P 50p

8 TRACK CARTRIDGE
PLAYER WITH MW/LW

SPECIAL BARGAIN I
STEREOSOUNO SPEAKERS

Matehed pair of

and
A.C. 240V operation.
Sizesppron. 63 x 3x 3} inches.

OUR PRICE £4.50 parsop

stereo bookshet!
speakers. Deluxe
tesk venesred
nmnh Size:

OUR PRICE £12.95mirpar sop

RADIO o —

Will play 8
trach stereo

cartridge

mon, Hy

Channel

selector

switch. Covera

medium and long wave

bands. Volume and tone controls.
Earphone socket. Battery/Mains
operation

OUR PRICE £11.95

P& P50p

FM TUNER CHASSIS

6 transistor

F stages.
Oouble tuned
discriminator,
Ample output to feed most amplitiers.

tes on BV battery, Covers 88—
1 2. Ready built, ready for use.
Fantastic valua for money.

OUR PRICE £8.95 P&P 20p

Stereo Multiple« Adeptor £§ $5extra

SINCLAIR ICI2
INTEGRATED
CIRCUIT
AMPLIFIER

complete with
printed circuit

(4
mounting board \“J

OUR PRICE £1.50 papys
SINCLAIR Prowct BO Modules

240 Power Amp.

260 Power Amp. (1 l!
Stereo 80 Pre-Amp. 1398
Active Filter Unit £7.45
FM Tuner £13.95
Sterec Decoder £8.95
PZS Power Suppty €5 95
P28 Power Supply 895
P28 Power Supply £8 45

Transtormer for P28  £4.06
1C 20 Stereo Amp. kit £7.95
P220 Power Supplykit £5.45 58 b o0

SINCLAIR Project B0 Packages
2240/ 81
20240/5
2u260/Stere0 80/PZB £33.65

KITS

WE ARE APPOINTEOD
STOCKISTS AT
Ouford Street, 428
267 Tottenham Court Road,

34 Lisle Street, 152, Floet Street,
311 Edgware Road, CROYDON
BIRMINGHAM KINGSTON
LEICESTER NORTHAMPTON
SOUTHEND TUNBRIDGE WELLS
WOLVERHAMPTON branches. or
by Mail Order

re complete with compre-
sy 10 follow instructions and
covered by full guarantes.

Post and Packing 15p per kit,

"‘ o HIGH QUALITY
JOSTY
l

CONSTRUCTION

AF20 Mono ampiitier £5 61
AF25 Mixer £329
AF30 Mono pre-amplitier €320
AFJ35 Emitter ampiifier €242
AF80 0.5W mic. ampliter 488
AF 305 Intercom 767
AF310 2 Mono Amphifier €755
M160 Muiti-vibrator €218
M1302 Transistor tester [LRE)
M191 VU Meter £57
M182 Stereo balance meter £5 33

LF380 Quadraphonic device. € 842

ATS Automatic Iight control.. £3 75
AT30 Phoio cell switch unit.. £ 668
ATS50 400W triac light
dimmer/speed control €518
AT56 z 200W triac hight
/speed control €675
ATGO ! channel hyht control.. £10 82

ATB5 3 channel light control . £ 16 52
GU330 Tremolo unit £810

HF61 Diode detector £387
HF6S FM transmitter. €32t
HF75 FM recewver £) 66
HF310 FM tuner [‘6 2

NFI!ZS Oeluxe FM tu 13
HF330 Decoder lNFJ!D/)ZS) CID 5%
GP310 Stereo pre-amplifier

for use with 2 x AF310..., £22 98
GPJ12 Circuit board. €002
GP304 Circuit boaro. £533
HF 380 iw/vht aenial amphitier  £6 02

HF395 broadband aerial amp. €210
NT10 Stabilised power supply
100mA, 9V €627
NT300 Stabuirsed p, supply
NT310 Power Supply 240 V AC

or2:18V D.C at2amps 564
NT305 Voltage con ler £r5 64
NT315 Power supply 240

t0d,5/15v Dg SOO"\A I‘IDG

Amateur Electronics by Josty-Kit,
the professional book for the amateur
-covers the subject from basic prin
cipals to advanced electranic technig
ues. Complete with circuit board for
AE1 1o AEI0 listed below,

OUR PRICE £3.30 ino vaT)
P&P 250 pius VAT

AE1 100mW output stuge £1.58
AE2 Pre-amptitier £1.32
AEJ Diode receiver €208
AE4 Flasher E£t.2¢
AES Astable multi-vibrator £1.14

ALL PRICES
EXCLUDE VAT
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(GEW)] PANEL METERS

SEW

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS,

Over 200 ranges in stock—other ranges to order. O

PANEL METERS ARE STOCKED AT OUR

3 LISLE ST., 311 EDGWARERD ., & 152 FLEET
ST..BRANCHES or order by post

EDUCATIONAL AUTHORITIES ETC.
Send for fully illustrated brochure.

q ith asterisk are Moving lron CALL INTO YOUR NEAREST
CLEAR PLASTI0 MDDEL SD640 1tems wit Moving EAR PLASTIC MDDEL MR 85P
i hach type, all others are Moving Coi e gt LASKYS BRANCH OR
CLEAR PLASTIC MDDEL SD830 SEND COUPON BELOW
— | See Vi0x @ FOR NEW 32 PAGE
17y 2h S e— NI-FI PRICE LIST °
00800 28 [ CENTRAL LONDON |
O 481 OXFORD ST. 493 8641
10v gmA €410 IUSLEST, wa 01437 6204
207 W0mA. . . €410 34 LISLE ST. WQ2 01437 9188
sov . S0mA . €410 10V DC €4 10 118 EDGWARE RD. W2 01723 9789
weel R - ] mpcem @ i
. . 207 EDGWARE RD. W2 1-723 3
5 W e 84 B¢ f410 JvacS 1 fazo| %A J1E0GWARE RD. W2 0i-261 0307
S0A OC 1S 300V AC £a30| 10aDC 346 EDGWARERD. W2 01-72) 448)
SV OC £410 VU Maeter ta a0 | 15A DC 382 EDGWARE RD. W2 01-723 419%¢
CLEAR PLASTIC MDDEL SW100 - - m % 109 FLEET ST. €C4 01-383 5812
Size: 100 x 80mm R CLEAR PLASTIC MDDEL MR 45P Frrge 152/3 FLEET $T. EC4 01-353 2823
SOUA . cas0 | e || ECEInlaLs sVOC . 10 TOTTENMAM CT. RD, 01637 2202
100uA £4 80 L | soua £320 WVOC - 27 TOTTENMAM CT. RO. 0146363718
500uA £4 30 . 0uA £318 15 8¢ 33 TOTTENHAM CT. RD.
50-0-80u. £4.50 200uA £310 oc . 41743 TOTTENMAM CT. RD.
100-0-100uA .. (445 _— 500u A £3.00 govoC .. 257/8 TOTTENNAM CT. RO,  0)-
1mA . 4.30 D0SuA . 218 150V OC .. - k0.
1A DC £4 .30 =
8A DC £4.30 S00uA.. (298 BAKELITE MDDEL S80 Enlarged Window m
20V DC 430 180VAC 74.48 | 1mA £2 96 Size: 80 x 80mm
sov OC £430 300V AC caqs | Bma €29 — 86 SOUTH ST. ROMFORD
300V DC £430 VU Meter 490 | JomA e2iss) T00uA” 205/208 CHURCHILL WEST,
00mA 1298 S00uA . VICTORIA CIRCUS, SOUTHEND €792 412244
EDGWISE MODEL PET0 500mA €298 AC (308 | 5005mA
Suze: 90 x I4mm A OC €298 SMeter ImA.. (298 | 100-0-100uA KENT
R S Bk Wi amlme
oA fao8 oc 298 SAAC <298 | 5ADC o $3/57 CAMDEN RD., wmm:':lv_!g“
800uA 390 . £2 98 .
50-0-50u £410 D?,VDC £298 gAAC 295 - i "
100.0-10uA L £4 08 AC . . £308 30 (298] 00V DC . - LEICESTERSHIRE
300V ic 3% CLEAR PLASTIC MOODEL MR 38P VU Meter . 45 MARKET PLACE. LEICESTER
LR S Souh . €310 CLEAR PLASTIC MDDEL WA 528 snsun
MDDEL ED107 EDUCATIONAL METER T 308 (=== o 60 x 60mm p NORTHAMPTONSHIRE
Size: 100 x 90 x 150mm including terminals 800uA 288 e MBINGTON STREET,
A range of high quality 50-0-50u 08 3. NOATHAMPTON  0604-35753
mom? h”::l”m‘: $00.0- :; g | ;
om0 Cie Sanch G ‘ STAFFORDSHIRE
el metelmos €2 80 ¢ 30 WULFRUM WAY, WOLYERNAMPTON
ment is sesily £280 £ 0902-23384
to demonstrate internal g :g :
mu\"‘ £280 20V OC €280 ¢ SURREY
R £2 90 80V OC £2 80 4
'Wan‘ £2 80 100V DC £2 90 ¢ 1046 WHITGIFT CENTRE. CROYDON
50-0- £280 150V OC .. £2 %0 ¢ 01-681 3027
TmA £290 300V DC €2 88 [ 27 EDEM ST, KINGSTON  01-546 7848
R o aoaviDe 208 i 38/40 EDEN ST., KINGSTON  01.546 127
8A DC e e 3 e 32 HILL ST. RICHMOND 948 1841
sV DC £200 50V AC £2 90
1ovoc £2%0 180V AC €290 | BAKELITE MDDEL MA 85 Size: 80 x 80mm WARWICKSHIRE
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Suze: 1 Omm S00uA £3.68 d
B0uA 0-50uA €398
100uA 0-0.100uA .. £3 90
B00uA A £3 80
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100.0.100uA - SmA_ 20 OUR CUSTOMER
u‘mnAu o SOmA . 1360 SERVICES DIVISION at hea
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50mA 24 OC €380 -
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5A DC 30A OC £3 60
15A DC £0A OC £3 80
30A DC sVOC . 360
10V DC 1VOC . . €360
1S mee G
150V OC PDOSTAGE & PACKING 15p 80V OC ' £3.60
150V DC €380
240° Wids Angle — I, M ———
1mA METERS

MW1-6 60 x 60 mm
£8.50P & P 15p
MW1.9.80 x 80 mm

{698  papr ity

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
$36% Sarwbin, Dimur 0- o0V
MODEL $280 ue’v:c'u MOUNTING

L]

L]
233322
88888

€1
MODEL PANEL MOUNTING
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BRIGHT INTERVALS—WE HOPE

As many readers will have noticed, yet another
prototype “self-supporting house” has been un-
veiled for our amazement. The idea is good and
sensible of course, the only problem is the siting.
A roof-ful of solar cells is likely to be very
rewarding in Bulawayo, Bomba, or Brasilia. But
in Ballachulish, Burnley, or Basingstoke the
prospect seems rather less encouraging.

From our own recent dampening experience
of deluge following deluge, what we in the UK
do urgently need is a system for converting rain
into electric power. A rainmill for example. The
thought of all those gallons of that most abun-
dant natural resource falling to waste is simply
horrific. No doubt technology will catch up with
this, one damp day—hopefully before we local
inhabitants assume submariner status.

Those continuous downpourings have scarcely
required any electronic aid to announce their
oncoming. Actually we blush a little when men-
tioning one of this month’s projects—the Rain
Alarm. Yet in the course of time, this extremely
simple device will come into its own—mark our
words. It is really intended for those crafty
intermittent showers that have a habit of appear-
ing out of the blue (remember?) when least
expected.

So, to you lads in particular among our
readers, here’s a bit of advice. Don’t overlook

Our February issue will be published on Friday, January 17

EDITOR F. E. Bennett o
ART EDITOR J. D. Pountney L)

ASSISTANT EDITOR M. Kenward °
P, A. Loates ?

this chance to get the right side of mum. For
when this rain alarm has had a chance to demon-
strate it’s value as a “laundry protector” your
squatter’s rights on the kitchen table for con-
structional purposes should be amicably con-
ceded.

ANOTHER SOLID STATE?

Rain, rain. But what price mere rain when the
21st Ice Age is upon ! ! EVERYDAY ELECTRONICS
could surely claim a world scoop with this
month’s Ice Warning Device. But it’s still a trifle
premature to prepare for that catastrophe. As a
matter of fact it is the motorist we have in mind
on this occasion. And what could be more timely
as winter begins to get its cold and treacherous
grip on things—roads in particular.

Sorry that two of the main attractions in this
issue bring attention to some of the least agree-
able aspects of the weather. Perhaps, to be more
seasonable we should have included a snow
detector. But at any rate we have covered the
two extremes, the liquid and the solid state of
H.0.

Best wishes to all our readers this Christmas-
tide, and may the outlook be set fair.

B. W. Terrell B.Sc.
K. A. Woodruft

ADVERTISEMENT MANAGER D. W. B. Tilleard

© IPC Magazines Limited 1975, Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden.

All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable,
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press,
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(RcurTs which respond to changes in air or
liquid temperature are easy to build be-
cause of the ready availability of thermistors.
This project describes how to use a thermistor
as a transducer in a circuit which repeatedly
flashes a lamp when the temperature of the
thermistor has fallen to a preset temperature—
in this case 0 degrees C. Thus the circuit can be
used to provide a warning that the temperature
in a greenhouse, for example, has reached frost
point. Or, as described for this project, the
circuit could be used to warn the driver of a car
that icy roads are likely.

Apart from two bipolar transistors, an npn
and a pnp type, the circuit also uses three other
types of semiconductor devices. Firstly, the
thermistor, consisting of a bead of semiconduct-
ing material, is a glass-encapsulated negative-
temperature-coefficient (n.t.c.) type. Its small
size enables it to respond rapidly to temperature
changes and the glass encapsulation protects the
bead from the electrical effects of conducting
liquids which might come into contact with it.
Note that an n.t.c. thermistor has an electrical
resistance which increases with temperature fall.

Secondly, an integrated circuit operational
amplifier (op amp)—the general purpose 741
type—is used as a sensitive detector of voltage
change across a Wheatstone bridge, one arm of
which contains the thermistor.

Thirdly, a light-emitting diode (l.e.d.) is the
solid state lamp which flashes the warning
signal. This lamp is small, robust and requires
very little current to light compared with a
tungsten filament lamp.

THE CIRCUIT

The complete circuit of the “frost” alarm is
shown in Fig. 1. The design shown is powered by

g..‘ﬂdi;
PR
{1

Vit i

12

a 12V car battery, although should the circuit be
used for other applications a 9V battery would
suffice to operate the circuit.

The circuit may be considered to consist of two
parts divided by the dotted line. To the left of
this line is the temperature-sensitive Wheatstone
bridge, the output from which is sensed by the
op amp acting as a differential amplifier. To the
right of the dotted line is the two-transistor oscil-
lator which flashes the l.e.d. when the thermistor
reaches a predetermined temperature.

The Wheatstone bridge consists of resistors R1
and R2 which set the voltage at the inverting ter-
minal of the op amp at about 8V with respect to
the negative line (for a 12V supply). The preset
resistor VR1 and the thermistor RTH1 form the
other arms of the bridge.

Since the thermistor is an n.t.c. type, as itstem-
perature falls its resistance increases, and the
voltage at pin 3 rises. As this voltage just exceeds
that at pin 2, the voltage at the oytput of the op
amp goes from near zero to a few volts positive.
The temperature at which the output goes
sharply positive can be selected by adjustment of
the preset resistor VRI.

The sudden rise of voltage at the output of the

\
(coR ESTIMATED COST*
TUIDANCE G OMPONENTS

oNLY including V.A.T.

£2.20
excluding case

i3 *Based on prices prevailing at

time of going to press )
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Fig. 1. The circuit diagram of the lce Warning device.

op amp switches on the oscillator to the right of
the dotted line, resistor R3 coupling this voltage
change to the base of transistor TR1. The capaci-
tor Cl provides the positive feedback which is
necessary to maintain the low-frequency oscil-
lations.

The pnp transistor TR2 has the l.e.d. in its col-
lector circuit as well as a suitable series resistor
R5 which restricts the current passing through
the l.e.d. to below its maximum rated value. The
frequency of the flashes of the le.d. are deter-
mined partly by its own resistance but can be ad-
justed to the required rate by selecting a suitable
value for Cl1.

Transistors TR1 and TR2 should be a comple-
mentary pair if the circuit is to work satisfac-
torily. The pairs 2N2926/2N3702 and BC182L/

P .
Be alerted when the r

ice by installing this sgnple unit in

-

By Malcolm PLANT w.sc.

B~ -~

your car.

BC212L are suggested alternatives to the types
in the circuit.

CIRCUIT ASSEMBLY

All of the components, excepting battery,
switch and l.e.d., can be mounted on 0-1 inch
matrix Veroboard as shown in Fig. 2 although
the actual layout may depend upon the physical
size of the components which are obtained by
the constructor.

The thermistor must be sited in a position
where it cannot receive heat from the engine. It
must be dlose to the ground since the conditions
for ground frost, giving icy patches on roads, can-
not be predicted a few feet above the ground.

The thermistor must be protected from con-




CE WARNING

FORCARS ...

The prototype unit wired up and ready for
installation.

Photograph of the completed prototype
component board.
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Fig. 2. The layout of the components on the
Veroboard and the breaks to be made along the
copper strips on the underside.
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Components....

Resistors

T S e
. SHOP
RS 4700 TALK
R6  47Q 4

All §W £ 10% carbon

Capacitor
(03] 10uF elect. 15V

Semiconductors
[¢]] 1A 741C or similar 741 type with holder
TR1  ZTX 300, 2N2926 or BC182L silicon npn
TR2  ZTX500, 2N3702 or BC212L silicon pnp
D1 red light emitting diode, any type
RTH1 THB11 thermistor

Miscellaneous
B1 9V battery or 12V car supply
S1  s.p.s.t. switch or car ignition switch
Veroboard 25 holes x 10 strips, 0:1 inch
matrix, connecting wire, suitable small plastic
k case approx 75 x 30 x 30mm. y

tact with water splashes and rain, for the cooling
produced by water evaporating from the thermis-
tor will cause it to fall to a temperature below
the true air temperature. A good position for the
thermistor is behind the front bumper although
the best position will be determined by the type
of car. :

Having decided the position for the thermistor,
you will need to estimate the length of flex re-
quired between the thermistor and the circuit.
Care should be exercised in soldering the flex to
the thermistor since the soldered joints should be
insulated with sleeving to prevent them coming
into contact with water; heat-shrinkable sleeving
is ideal for this purpose. The thermistor should
be glued into the end of a short length of plastic
tubing so that although air can circulate round
it, it is protected from water splashes.

Any small plastic box can be used to house the
circuit and to locate it unobtrusively behind the
dashboard of the car. Three pairs of leads should
leave the box through a grommet: two leads to
the battery, two to the thermistor, and two to the
light-emitting diode. Choose a position on the
dash where it is easy to see the flashing of the
l.e.d. Drill a hole to take the l.e.d. so that it can
be fixed by pushing it through a plastic gromfnet.

The l.e.d. must be connected correctly to the
circuit so that it is forward-biased by TR2 switch-
ing on. It is easy to find the anode of an l.e.d. by
means of a multimeter switched to its ohms
range. Indeed, when the diode is forward biased
(giving a low resistance reading), the l.e.d. will
often light, being energised by the internal bat-
tery of the multimeter. Before finally fixing the

Everyday Electronics, January 1975

circuit to the car, it must be set to respond to an
air temperature of 0 degrees C in the following
way.

CALIBRATION

Crush some dice in a container until it is a
“slush”. Ensure that the ice is melting, for then it
is at 0 degrees C (the ice point) but check the
temperature with a thermometer if you have one
available. Immerse the thermistor in the melting
ice and adjust the preset resistor until the le.d.
just begins flashing. Take the thermistor out of
the iced water and as it warms up the Le.d. will
cease to flash. .o .

Of course, you may decide to choose an alter-
native temperature for the l.e.d. to start flashing.
The circuit is relatively immune to changing
supply voltages which might cause the l.e.d. to
flash at temperatures other than that set. Inci-
dentally, reststor R5 has been included in the cir-
cuit to prevent the Le.d. from occasionally flash-
ing when the thermistor is above the set level
This resistor provides a slow discharge path for
the capacitor.

MODIFICATION

Should it be required to convert the circuit to
one which provides an audible warning rather
than a visible alarm, the following alteration may
be made. Change Cl to about 0-1uF (select its
value for the desired frequency), and replace RS
and the l.e.d. by an 80 ohm miniature speaker, Cl
now being connected directly to the collector of
TR2. For an audio-visual indication, make this
modification but also replace R4 by the l.e.d.

In use it is interesting to note, as one drives
along during a frosty evening, the indication
given by the device. The likely conditions for ice
to form on the road is clearly indicated—under
trees or other sheltered places, in hollows where
cold air collects and even a change from cloudy
to clear sky. =

PLEASE TAKE NOTE

Windscreen Wiper Controller (Nov. 74). In Fig.3,
diode D1 is drawn the wrong way round. The
circuit diagram and Fig.2 show the correct
polarity.

M. W. Reflex Receiver (Dec. 74). Under the heading
Adjustments, in the last sentence of the second
paragraph ‘“increase’ should be changed to
“‘decrease’’.

We would like to apologise for an error on the
Data Check Card given free with the December
issue of E.E. The formula for the net value of two
capacitors wired in series should read
_c1xc2
C total = E7 G2
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New products and
component buying
for constructional

projects

SHOP

IALK

ByMlke Kenward

BY the time this issue hits the

bookstalls it will be nearly
Christmas—it seems very far
away at the time of writing (early
November) and one wonders how
it will be upon us so quickly. No
doubt many readers will be getting
soldering irons or small multi-
meters for Christmas and excel-
lent presents they make too.

One of the smaller meters cost-
ing about £10 should last a life-
time if carefully looked after and
will soon prove itself invaluable
to any constructor. The available
range is vast and it would be
necessary to choose the one you
want instead of leaving the choice
to some well meaning, but elec-
tronically unaware, relative. The
things to go for are high sensi-
tivity (ohms/volt), about
20,0000/V is required, and a good
number of ranges with reasonable
accuracy.

M

Ice Warning Device

Few if any components for the
Ice Warning For Cars should cause
problems. The author has pro-
vided alternative transistor types
should the Ferranti ZTX ones not
be available in your area. The
thermistor could prove difficult
but the larger suppliers should
have it and if not they may able
to offer ,a device with similar
characteristics.

To enhance the finished unit
an lLe.d. with chrome mounting
case can be purchased although
this will add to the cost. The pro-
totype unit was housed in a plastic
photographic slide box providing
excellent protection within the
car. The case can be packed with
foam rubber inside to protect the
board from shocks, and the lid
held on with Sellotape.

2 Band Superhet Tuner

A fairly complex project and
not one recommended for the
new constructor, the 2 Band
Superhet Tuner is the first super-
het design that we have published.
Readers will notice that it is
fairly expensive when compared
with a complete Japanese super-
het receiver and these days it is
simply not possible to make a
superhet receiver more cheaply
than a similar one can be pur-
chased for.

However this does not detract
from the knowledge gained and
the satisfaction of producing ones
own unit and this design will make
an excellent “add on” for the hi fi
enthusiast who wants to listen to
an a.m. station occasionally and
only has an f.m. receiver.

One or two of the components

are rather special, in particular
all the Denco parts. These are
available from some retailers or
direct from Denco at 357/9, Old
Road, Clacton-on-Sea, Essex. The
combined cost of alI their parts
plus post, packing and V.A.T. is
£3-40. The parts must be specified
individually as shown in the com-
ponents list. Add 20p if the trim-
ming tool is required.

Another component which may
cause some difficulty is the Jack-
son 00 capacitor (208/176pF with
trimmers) that forms Cl, C2, C6
and C7. This should be available
from the larger retailers—again
give the full specifications when
ordering.

Rain Alarm

Certainly the most simple Rain
Alarm we have ever published and
probably one of the most simple
designs possible. The few parts
for this device should not cause
any problems. Doram are the sup-
pliers of the audible warning de-
vice (12V version), they do
advertise in our pages. The cost
of this item including post, pack-
ing and V.A.T. is £1-70.

Ultrasonic Remote
Control

The parts for the ultrasonic
transmitter are all readily avail-
able except possibly the trans-
ducer which comes from Hall
Electronics. The cost of this item
including post, packing and V.A.T.
is £3-75. Hall are at 38 Avondale
Rd., Leyton E17.

If you have any difficulty
in getting the diecast case shown,
write to Doram who can supply
it for £1-23 inclusive (type 994).

PAD FIXEP UP FLASHING LIGHTS
FOR THE CHRISTMAS TREE.
.

(COMPONENTS
BUY THE TREE S0.

HE REMEMBEREP TO BUY THE
BUT FORGOT TO
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ADAR in some form—for ships, airports,
speed traps, weapons—is now so common-
place that manufacturers and others in the busi-
ness are inclined to take for granted that every-
one else knows exactly how it works. The reverse
is often the case and this article sets out to ex-
plain the salient points, mainly with reference to
marine equipment. ’

DEVELOPMENT

Although it took the pressures of impending
hostilities to produce a practical design some
years before World War II, Hertz had proved that
radio waves can be reflected by metallic bodies
as much as 50 years before. Marconi alluded to
the possibilities of obtaining reflections from tar-
gets in 1922 and, although much money and
effort had to be expended, it is hard to see why
radar took so long in gestation at a period when
advances were being made in many other techni-
cal directions.

Modern radar really has its roots in the works
of scientists in the mid-twenties and early thir-
ties, mainly in England and the U.S.A. who were |
concerned with the heights above the earth of
the electrically conductive layers of the atmo-
sphere which reflect radio waves. Sir Edward
Appleton, M. A. F. Barrett and R. A. (later Sir
Robert) Watson Watt were prominent in this
country.

Sir Robert, who died only recently, became of
course the great pioneer and it was under him
that the development of radar was concentrated
prior to and during the last war. Randall and
Boot are two names almost as significant, as it
was they who produced the cavity magnetron at
Birmingham University in 1940. It elevated radar
from v.h.f. to microwave frequencies, and made
possible a much smaller and highly directional
aerial that provided greater power by concen-
trating it in a narrow beam. .

The magnetron is still with us, though it and
the cathode ray tube are the only valves to be
found in modern solid-state equipment.

BASIC PRINCIPLE

The basic principle of radar is simplicity itself :
if radio energy at high frequency (usually
between 1GHz and 40GHz) is emitted with high
power, it will be reflected off hard objects in
much the same way as audible sound. Since the
speed of both the emitted and reflected energy
is known, it is only necessary to construct an elec-
tronic timing device for the range of the object
returning an echo to be measurable.

This sounds easy, but accounts for one of the
intricate parts of a standard marine radar (the
whole costing from £600 for the simplest yacht
model to £10,000 for the largest standard big ship
set). The position of the echo in azimuth (its bear-
ing) is much more easily determined, of which
more later.
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In practice a radar consists of a transmitter to

generate pulses of radio-frequency energy; a

rotating aerial for sending these out into space
as a narrow beam of radio waves; a receiver for
acoepting the echoes returned (via the aerial)
from any suitable target; and a display for pre-
senting them visually so that range and bearing
are evident. (There also has to be a power supply
for converting the electricity available into the
special form required by the radar.)

TRANSMITTER

Ranging by radar is very analogous to making
use of echoes of the human voice. If one shouts
in order to time the echo, the best results are
obtained if “transmission” consists of short, sharp
sounds. The shortness ensures that the transmis-
sion will have ceased before the echoes return
and the sudden rise to full power will make the
instant of return immediately perceptible.

Similarly, the radar transmission which must
operate for ranges varying from 25 yards to, say,
48 miles, has to produce a short pulse of oscilla-
tion rising rapidly to full amplitude, which it
maintains until cut off. The duration of the pulse
is called the pulse length and its frequency, the
pulse repetition frequency (p.rf.).

If, for instance, the target is only 50 yards from
the transmitter, the pulse will have to be cut off
before the beginning of the wave has had time
to travel to the target and back: a total distance
of 100 yards. A radio wave travels 328 yards in
one microsecond so that the pulse, in this case.
must not be longer than 0-3 microseconds.

If it is also desired to receive echoes from
targets up to, say, a 30 mile range, the interval
between pulses must be long enough to enable
the wave to travel twice this distance, i.e. 370-4
microseconds. This gives a maximum p.rf. of
2700 pulses per second. (The pulse has to be
further shortened in order to separate echoes of
the same bearing and of very small difference in
range. With too long a pulse, the echoes would
be merged.) In practice a choice of two or three
p.rf.s may be provided for use at different
ranges.

OPERATION

It will be noticed that in the case mentioned the
transmitter is required to oscillate for 0-3 micro-
seconds and then to rest for 370-1 microseconds.
Because of this, a small valve (the magnetron)
may be used to generate very high power since
it has relatively long intervals in which to cool.
In practice the p.rf. is usually between 500 and
4,000 pulses per second. In these circumstances
a magnetron no bigger than 250 watt lamp can
give a peak power of 60kW.

The “firing” of the magnetron (an apt descrip-
tion) is the last action from a chain of four basic
circuits in the transmitter. Traditionally—in the
latest solid-state equipment there is some varia-
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tion—these and their functions are:

1. The sync. trigger, which synchronises the dis-
play with the transmitter;

2. The sub-modulator, which is a timing device
determinging pulse width;

3. The modulator, which stores energy and then
releases it to the magnetron om ocommand
from the sub-modulator;

4. The magnetron itself which converts elec-
trical energy into electromagnetic waves.

These circuits are so designed that, after the
sudden initial rise, the discharge is as near as
possible at a oonstant rate and is completed in
the time of the desired pulse length; that is to
say, it takes the form of a short square pulse. The
magnetron bursts into osaillation when the
energy is released and ceases to oscillate when
the supply is cut off.

Though it has but two electrodes, the action
of .the magnetron is complex. Suffice it to say
that it i known as a ocavity resonator and
operates between the poles of a very strong
magnet.

As described earlier, the key to range measure-
ment by radar is the time interval between trans-
mitted pulse and returning echo. To measure
this, the sync. trigger sets off the timing arrange-
ments in the display at the same time that the
magnetron is fired and the radio frequency (rf.)
pulse begins. We will return later to the display.

The r.f. pulse, so produced, passes from the
transmitter to the aerial via a waveguide, simply
a tube (usually of copper) of rectangular section
and engineered to high limits. Its internal dimen-
sions are critically dependent on the frequency
used and must be uniform.

THE AERIAL

There have been several types of aerial over
the years but in marine practice the most usual

One side of a Decca small boat radar display
showing virtually all the display electronics
mounted on one board.
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A sophisticated anti-collision display that in-
dicates risk of collision with any echoes in-
vestigated. The separate anti-collision com-
ponent is being lifted out.

these days is the slotted waveguide design. This
virtually consists of a length of waveguide
mounted horizontally on a turntable so that #
can be revolved. The front face has a series of
slots cut in it, again engineered to very high
limits in both pitch, angle and depth.

The aerial has an electric motor which drives it
at about 30 r.p.m., the whole assembly being
known as the scanner. The beam radiated is nar-
row in the horizontal plane—usually less than
three degrees—an important factor in bearing
discrimination, the ability to separate adjacent
echoes. In marine radar the vertioal beamwidth
is about 27 degrees. to allow for the roH of the
ship.

It is in fact difficult to concentrate all the
energy into a single narrow beam; some of it is
radiated at various angles on either side. These
fractions are known as sidedobes and, though
weak, can produce unwanted echoes on the dis-
play in certain close range conditions.

The advantages of the slotted waveguide de-
sign (others being the tilted parabolic cylinder
and the cheese) are in the realms of weight, wind
resistance and side-lobe performance. Construc-
tion is, however, expensive and the other types
are sometimes found in the cheaper small boat
equipment. Double -aerials exist where one is
used for transmission and the other for recep-
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tion. Usually, however, the reflected energy is
made to return through the same aerial and is
passed down the waveguide to the receiver.

THE RECEIVER

The transmitted pulse is extremely powerful—
anything up to 60kW in marine radar—and the
returning pulse naturally very small (much of it
having been scattered in unsuitable directions);
so the sensitive receiver must be protected from
the transmitted pulse. The usual protective
method is to use a transmit receive cell which
blocks the transmitter pulse from the receiver
input.

The receiver’s function is to amplify the minute
returning echo pulses while retaining their dis-
tinctive shape so that they will be capable of em-
ployment in the display. Since it is expensive to
amplify the returning pulses at their own radio
frequency (e.g. 9MHz), the first duty of the re-
ceiver is to change the frequency to a more suit-
able one. This change is effected in the mixer,
the main components of which are the local
oscillator and the mixer crystals.

The principle is the same as in superhetrodyne
radio receiver, i.e. mixing of the received signal
with one of different frequency produces another
of intermediate (difference) frequency; this, after
suitable amplification, is detected to produce
video pulses suitable for acceptance by the video
amplifier of the display. (A major prgblem is
in keeping down the level of noise generated by
the receiver mixer and input circuits. Noise
appears as a speckled background on the radar
display and must be kept to 2 minimum if weak
légitimate echoes are to be seen.)

THE PISPI.AY

The display is the name given to the entire
unit, including screen, electronics, controls and
in some modern sets an integral power supply.
The proper description for the screen itself is
the plan position indicator (p.p.i.). This is a
cathode ray tube (c.r.t.) which, as the name im-
plies, presents the same picture of the area
around the transmitting aerial as would be seen
by a helicopter flying so as to remain always im-
mediately over “own ship”. The object of the
display designer is thus to provide echoes on the
p.p.i. which are as near as possible in the correct
positions relative to the centre spot, which repre-
sents own ship.

Taking range first, consider the situation with
the scanner stopped. It is sending out pulses and
receiving echoes from another ship. Now the
magnetron’s trigger also starts a spot on the p.p.i.
moving out from own ship to the circumference,
at a predetermined speed. (This spot is actually
moving at such a rate that it appears as a solid
line, known as the timebase or “trace”, in prac-
tice dimmed to a barely visible level.)

When the receiver picks up the returning echo,
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# causes the spot to increase in brightness. Be-
cause the spot is travelling at a predetermined
speed, its distance from the centre when
brightened can be measured in time. This time is
the same as that taken for the radar pulse to go
out and its echo to be received. We know the
speed of the pulse and so we can assess the dis-
tance away of the ship returning the echoes.
- In fact, to paint the echo on the p.p.i., the
- momentary increase of spot brightness calls for
variation of one of the voltages applied to the
c.r.t. For the echo pulse to provide this variation,
it must (after being processed in the receiver as
described) receive a final amplification by the
video amplifier. The video amplifier is also
responsible for the painting of measuring marks
on the p.p.i. .

Still considering range only, a choice of scales
is provided so that at the turn of a control, the
radius of the p.p.i. can be altered to represent,
say, 24, 12, 6, 3, 113, or !; mile. (As implied
earlier, it is often necessary to vary pulse repeti-
tion frequency with range and this is affected
automatically by the same control.) If the display
is on the six mile scale and a ship three miles off,
the echo will of course appear exactly half way
to the circumference.

To facilitate judgment, range rings are pro-
vided at set intervals. If an echo exactly cuts a
ring, its range is olear but, if not, interpolation
is necessary by eye or with a ruler (except with
the more sophisticated sets; these have a variable
range marker which provides the answer in
digits on completion of a simple measuring
action).

BEARING

What of bearing? The receiver will only
register an echo when the aerial is pointing at a
target. Therefore, if we rotate the trace in the
display exactly in synchronisation with the aerial,
the spot going out along the trace will be

Main components of a Decca medium sized
radar display (the power supply is out of picture
below).

momentarily brightened at the exact moment the
aerial is pointed at a target; and therefore the
echo will show up on exactly the right bearing.

In practice the face of the c.rt. is coated with
phosphor which ensures that the. echo continues
to glow after the trace has passed and it can be
arranged that all targets within range glow all
the time, renewed in brightness at each revolu-
tion of the trace. A bearing cursor is provided
(a sheet of glass or Perspex over the face of the
p.p.i.) which is revolved until a line thereon—the
bearing marker—cuts the echo in question. The
bearing can then be read off either side.

The bearing will of course be purely relative to
the ship’s head. (As with the variable range
marker, in some cases the bearing may appear
digitised in a “window” as the bearing marker is
aligned.)

ACTUAL UNITS

In practice, the transmitter and receiver are
combined in one unit, often called the transceiver.
Thus with the scanner, thé display and the power
unit, there are four components to the standard
radar system. In some small craft sets, the
transceiver is located integrally with the scanner,
not only simplifying installation by reducing the
number of separate units to three, but improving
performance by obviating the loss-making wave-
guides that would otherwise join the two.

Very small boat radars usually have the aerial
enclosed in a radome to save cost and electrical
power by permitting the use of a smaller turning
motor (due to reduced wind resistance and a
lighter aerial). A radome simplifies weather-
proofing and usually has room for the power unit
so that in these instances the number of separate
components is further reduced to two.

TRUE MOTION

Since we have been considering marine radar
in particular, it is worth mentioning an alterna-
tive form of presentation—true motion. This was
introduced by Decca in 1956. Simple displays, as
described above, are relative motion where the
p.p.i. shows you what a helicopter would see
flying so as to remain permanently over own
ship. In true motion our helicopter is hovering
perpetually in space, and everything below that
is on the move—including own ship this time—
passes beneath it.

The effect is produced by actually moving the
centre spot about the p.p.i.—via inputs from com-
pass and log—with the same course and speed
as own ship’s. The advantages are considerable:
instead of all courses, etc. being only relative and
needing a further (plotting) operation to be
changed to true courses, etc., these can now be
read direct off the p.p.i.

Put another way, everything happens as in real
life; when going up a river in relative motion
everything (be it a hovercraft doing 60 knots)
appears stationary and the river banks slide past,
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but in true motion the river banks stay put and
own ship moves up between them. Of course own
ship eventually comes to the edge of the p.p.i..
whence it is quickly reset. True motion does in-
volve greater complexity and is seldom found in
small craft.

ALTERNATIVES

Another alternative frequently encountered is
that of wavelength. The standard mrarine wave-
length is 3cm but, in large vessels carrying two
radars, the second is often of 10cm because of
superior performance in rain, other forms of
precipitation and ‘“‘sea clutter”.

“Rain clutter” and “sea clutter” are perpetual
bugbears needing special circuits to nullify them
as far as possible. Sea clutter produces a cotton-
wool effect on the p.p.i. in the vicinity of own
ship, caused by the echoes from wave-tops in
choppy weather; rain clutter is similar, though at
any position, and caused by the myriad reflec-
tions from rain drops.

The pulses of 10cm wavelength have a con-
siderable though by no means total ability to
ignore such unwanted targets. A disadvantage
of the 10cm wavelength is the larger size of
the equipment necessary, particularly the aerial
which is 3-5m long. This makes it difficult to fit
on smaller craft, some of which (such as fishing

vessels that frequent northern waters) could
benefit greatly thereby.

Where radars for special purposes are con-
cerned, there are several variations in the
general description above. For instance, in the
case of the -airfield surface movement indication,
radar which heeds very high definition and dis-
crimination over a short range, the wavelength is
only 8mm and the aerial rotation rate 750 r.p.m.
But the basic principles still apply.

As far as future developments are concerned. .
it is likely that the magnetron valve will be re- -
placed by solidstate devices as improved low-.
noise receiver innovations continue to reduce
the transmitter power required (e.g. one new
48 mile radar requires only 3kW, where its pre-
decessor needed 10kW. Another set with a range
of 12 miles requires only 1!;kW and has an input
of only 75 watts).

Aerials of the phased array type, which do not

‘rotate, are already in use for military purposes

but are still many years away from commercial
application. The solid-state display is in a very
similar oategory.

Miniaturisation will continue with attendant
advantages but it is presumed that separate
aerials and displays will always be required.
Marine radar at any rate is about static in value,
inevitable increases in manufacturing costs being
offset by very real advances in performance. @
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' BY PAUL YOUNG

...Counter Intelligence

A retailer discusses component supply matters.

needed a non metallic kettle.
Rather than risk personal injury
by asking the local ironmonger
for a wooden kettle, we cut the
bottom out of our existing one,

and it appeared quite normal. The

ust after the Second World

War, my brother and I had a
small radio business. Life was
hard for many reasons. New
radio receivers were non-existent
and all we had to offer for sale
were re-conditioned second-hand
ones. Consequently we would
tackle anything! We would re-
wire your house, or convert your
favourite vase into a table lamp.
One day, just before Christmas,
a tall highly perfumed Indian
gentleman in a rainbow coloured
turban walked into our shop and
asked us to make him a talking
kettle ! ! !

Well we had the rent to pay
and children to feed and presents
to buy, so we agreed. We did how-
ever, admit our ignorance as to
the form this particular kitchen
utensil took. He then produced
an American catalogue of con-
juror’s equipment, and sure
enough on one of the pages was
listed a talking kettle. It appeared
that this gentleman, *“Ashraf”-1
think he was called, had a small
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stand at a nearby department
store, from which he sold scent.
To pep up sales, he decided that
every customer who purchased a
bottle, would get a free glimpse
into the future. Having smelt the
concoction we reckoned a free
gas mask would have been more
appropriate!!

To intrigue his customers still
further, Ashraf would ask them
what they wanted to know, and
then tell them to pick up the
kettle and put the spout in their
ear. To their utter astonishment
they would hear the answer! We
had to produce the kettle and
necessary electronics! The elec-
tronics were fairly straightfor-
ward. We had a small speaker in
the lid of the kettle, fed from a
coil of heavy gauge wire in the
base. Another coil of wire was
concealed under a table top and
this was fed from the output of a
20 watt amplifier.

One snag was, that the screen-
ing effect of the bottom of the
kettle prevented any pick-up. We

finished product was very satisfac-
tory, and with the kettle lifted
off the table, up to a distance of
three feet speech was audible.

In operation, small hidden
microphones in the edge of the
table would pick up the customers
voice and relay it to the “fortune
teller” in a back room. He would
give his prognostication, which
would arrive via the kettle spout.

In those days our workshop was
just a bench near the wall.
Imagine the dismay of a potential
customer entering the shop and
seeing my brother apparently
talking to himself and then pick-
ing up a kettle and sticking the
spout in his ear! !

By way of compensation, it gave
us many laughs. Our friend
Ashraf seemed delighted with
the result and said, “You must
come over to my house and have
a real Indian dinner.” I still have
the scars on my tongue, of second
degree burns, caused by the
Curry!! Well a merry Christmas
to you all and a successful 1975.
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THE TORCH BATTERY

If a run-down torch battery is
taken to pieces it will be found
to consist of a carbon rod held in
the centre of a zinc tub. Between
the rod and the walls of the tub
is white “goo” or paste made of
ammonia solution thickened by
starch or gelatine.

Sometimes the zinc tub is
surrounded by a cardboard tube
with the maker’s name on it, but
sometimes the outer sheath is of
steel for strength and to prevent
the “goo” leaking out, Fig. 1.

Now we cannot make the
battery as good as new, but we
can get some more life out of it
quite simply. Discard the 