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ADCOLA Soldering

Instruments add to

your efficiency
THE NEW 'INVADER'

ADCOLA L.646
11.85for Factory Bench

Line Assembly
A precision instrument -supplied
with standard 3/16" (4.75 mm)
diameter, detachable copper
chisel -face bits.
Standard temp. 360°c at 23
watts.
Special temps. from 250°c -
410°c.

*Additional Stock Bits
(illustrated) available

COPPER
Imensmomessm-mn- -P
B 38 i - 3.2 mm cu,au Fact

B 14 - 2.4 7.44 470SIL Fact

B 24 - 475 nZiw"'"n

812 4.75 osm

1SS8'i-5.34mm coyest.. tce

LONG LIFE
- -

B 42 LL -  Ism'^

B 38 LL i'-77nm..

B 14 LI. -
it 44 LL >s - 4 7S .4.4

CNISIL FACE

CM,S1.1. r ACE

CMISILL FOCI

Don't take chances. We don't.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they're so popular. You get
consistent good service ... relia-
bility ... from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

ADCOLP\
e.ea#0

PRICE

Write for
price list
and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. Y ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4".
Tsliplunc 01.622 0291/3  relegraMS: 501(ornt Lennon Terri . Tales: Adcola London 21851

COMPLETE AMPLIFIER

SYSTEM FOR £25

Stereo amplifier with double wound mains transformer
(200-250v. a.c.); 2 x ECL82 valves giving 2 x 21W; printed
circuit (10" 31") mounted on metal chassis. Ganged
tone controls, sep. vol. controls; on -off switch; excel-
lent channel separation. Output trans. for 3 -ohm
speakers. For crystal, ceramic cartridges or radio tuner.
Only £625 (post 40p).
Beautifully finished teak or walnut wooden cabinets
10k" x 51" x 7" deep for 6" x 4" speakers. £5 pair (post
30p). Separate speakers to fit £2.30 pair (post 20p).
B.S.R. autochanger C129 fitted stereo cartridge £9
carr. pd.
PACKAGE DEAL -above autochanger, 2 cabinets, 2
separate speakers, plinth & perspex cover, above amp-
lifier. All for £25 (carr. £150). All necessary audio leads
and plugs suppilied.12 months' guarantee (valves3 mths).

G LAD STO N E RADIO
66 Elms Road, Aldershot, Hants.

Telephone: 22240.

FELSTEAD (EE6) ELECTRONICS
LONGLEY LANE. GATLEY. CHEADLE. CHESHIRE SKS 4EE

Selection Ineen our ILA, nevi free for stamp...1 ioldre.n.....1 en, ,dope. eFrec overseas).
Cant. with Order only No COD or Caller servece. Charges (Min. lip.) in brackets after all
items apply 40 O.B. & Eine only. Regret Orders under 251.. plus charges unacceptable.
SAE please. for enquiries or cannot be replied to. 0 VCMCALK Orden( wen. ,,,,, ed.
RECORDING TAPE: Finest quality/value British Mylar available: STAN DA RD V 600ft
Sip: or 900ft 50p; 7' 12001t Sip: LONG PLAY 5' 900ft 60p: 51' 1200ft Sip: 7' 1800ft OOP.
(74p on 5' and or. op on 7'. Other Moen, Camettes and accemories in lint. CARTRIDGE/.
All with standard lilting, and MOIL Munn GP67 850; Stereo -compatible Moon GP91/8C
8110; STEREO G1293 61-40. Stereo Ceramic GP1)4 21.95. (6p) Comparatives shown in 1St
with more type, intl. Monotone 9TAHC Goldring Sr. at Waved prices DIAMOND
STYLII. Single tip type.; Acme G P37, GPM), GP65/67, GP7I. BSR TCX/LP/ST:COLLARO
0, P and DC284: GARRARD G(22. 0(28, GC/12, )1C810; ROSETTE Br40, 0, P and T;
PHILIPS 3301 (3060. 3066. 3302, 3304) 3010 (12, 13. 16); MONOTONE 19T/20 T. ALL AT
40p each (61.1. Doubledis turnover types (70 sap. on other nide). For Aron Grill. 01.91
(for cartrielgen pplts. (a.94 Sc.) GP9116C (for stereo-compat. types) 1:1.104, BNB MT{
(ST3. t4T5). STI. ISTX). 141'1204/15, MONOTONE STA. 9TA, 9TAHC, PHILIPS 3308
(3310. 3224. 322S/22, GP2801 GARRARD (1CM2I. 22, 110823, I1K5125 and 26, 1:CW21T
awl 22T. 11K M24T, i082.11. GK825T a 26T (am3i, 110536. t:1S35. fiCSati.
K S404. KS411t, etc. ALL AT 75P (61.). DOUBLE DIAMOND STTLII: (Same dia. tip each
nide: no 70) for all type. ALIN Ifip). PICE-UP WIRE: Super thin twin Ilex ncreencel.
sheathed, 6p per yen). (Fp b 6 yd,. tip. over charges paid.) All sapphires in lint MICRO-
PHONES: CRYSTAL: LA 1221. 15', clip/hand. lead 3-5tion jack plug 521p eip). 05120
cream plastic hand 525p; cM 21 Grey Plastic HandiDenk p: both have (5enna lack plug
arid lead Itip either). "STICK ' 60 6102; (M70 'PLANET' Metal. tapered, with neck cord,
adaptor for stand/. 61471: "3111' 91" hatolfelenk 1119: "ME' 45" Curved metal hand grip
Z1.00. .411 with leads tall 9p). MICROPHONE INSERTS Mum 1.75 or 09 .either size
275p (Up to 6 for 6p.) DYNAIIC: 299 Canliend Nall. 50K/6000. volutte control,
on/off nwitch. npecial loft lea.. the best value anywhere ass: rD130, uniolir mesh ball
50K/600 VI jack plug, cable. adaptor. 84-80: DM160. ball mesh, cable.
adaptor. jack plug 13471 127. p each). SPEAKERS. Still very popular 12' ROUND. fitted
tweeter. :1 or 15 Mum (State which) 6I.S7i (27IP)-- or pair for ,,term 24118 06°I.SMALL 21 311 or 80. Mat. which 371p 161.1. More speakers in lint. HIALPROWII:
High resistance 2000 () adjustable) 921P (74pt EARPIECES with lead and min. 2.5mm or
3.5 (Mate which) lark phar. 51.4GNETIC Op. CRYSTAL (3.5nim plug only) 24p (up
to 3 for fip. any type). SOLDERING IRON. Slim. modem. British high epee I, 85% all
part, rep,meable. highest umlity fully guaranteed 11.171 (109). TRANSFORMERS:
606.0.61 11 X 11 X 12 tttttt . OU"PUT (I for 0(72, Sc.) 14p. or DRIVER 16p (up to
12 for 6p). CONNECTING WISE. Packs of 5 collie, each coil 5 yds., amid. cola. SOLID
CORE 14p. FLEXIBLE or el' PER THIN for transistor wiring ec. either lip. (Any
pack Ri). RETRACTABLE FLEXIBLE LEADS. (CURLIER): With phnno plug ea. end Oft
Pap. 12ft 39p. With ph,,no plug phonesi 16(0 of her end Oft 25p. 121t 4111p pep lead any type).
VIBRATORS. 12V 4.pin notorynch 121111)4. 21- ex. pins 271p. SAME but 31" ex pin,
USA. 20p. 12V 7 -pin. synch. 128117) 22' ex pins 621P (611x any type). TRANSISTORS
ay. AC/126 1S1p. Ar115 20p, AF116 15p, AF117 20p, 005 10p, OAIO 10p, GAS1 10p.
0C44 tip. 0045, 0071. 0(1'2. (8'75. 04'010. 00020, all at 124p each, °CBI 1155, 0C170 2011,
0(2171 12ip. BY1001400piv 1-p. Many more incl. power types, thyrtstors, ac., in lint.
MAINS AEONS. fly leads 10p. NEON SCREWDRIVER (pocket tenter) 171p (51, either).
MAINS BATTERY ELIMINAT )R. Input 24012 AC, Output 3. 6, 75 And 9V DC by switch
selector, On/off witch. pilot !knit.. lead... plug, adaptor to emit moll tramintor seta and
()Annette recorder.. Suitable for model use: 65-15 (24). OUR CURRENT LIST (t.e.: heading)
include. more details of all ate.ve plus cartridge replacement table, many unrepeatable
Special Offer., and cable. eeoc. clips. Volume controls, Din plum, Co -Ax. standard. mini -
attire. phone. plugs, nocketx ant adaptors, Tape Recording and Record Player ar.ceasoriN,
panel and Tent meters and mit ipment, Multimetern, mitt motors, test prods, owitchen-
rotary, toggle. glide cabinet, lnnsp ac.-aleetrolytlea, tcmJrul,, %eroboard. valve holders.
extending aerial, for cars and portable sets, Ind. lamps and bulbs, dials, mikes, telephone
amplifiers and pick-ups, drive cord, intercoms, capacitance and resistance testing bocci
stereo headphones etc., etc.
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HOME RADIO

ASP` ziriArik

Co 44(

024 -hour Phone Service
Ring 01-648 8422

Ask for details of our
Credit Account Service

The price of 70p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.

ElikSti!t,

_..ALP46

(COMPONENTS)LIMITED

240 London Road, Mitcham. CR4 3HD
Phone: 01-648 8422

Until you've tried the service provided by Home
Radio (Components) Limited you've no idea
how simole it can be tracking down and
obtaining components. t becomes a pleasure
instead of a bind! But first you need the
Home Radio Catalogue, listing over 8,000
components, more than 1,500 of them illus-
trated. At 70 pence, including p & p, it's a gift-
especially as every copy contains 10 vouchers
each worth 5 pence.

Send coupon today.

a

I

I

I

I

I

POST THIS COUPON with your
cheque or postal order for 70p

Please write your Name and Address in block capitals

NAME

ADDRESS.

I

HOME RADIO (COMPONENTS) LTD., Dept. EE
234-240 London Road, Mitcham, Surrey CR4 3HD.
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CRESCENT RADIO LTD

11 & 40 MAYES ROAD. LONDON N22 6TL 8843 3206

&,...,,..,,s. MIDGET FLEX CONNECTOR
Approx. 2 amp rating.
Two - pin non - re,. er-
silee midget Sex con-
nector. Approx. size

21n. X fln. Ideal for loudspeaker
connections, etc. Bp pl. 2p P. & P.

MAINS TRANSFORMER
Fused Primary 240V. Second-
ary 220V @ 501I/A. 6 3V,

1A.This transformer
is made to  very high
standard and is a
small size: 2In. x 211n.
x 211n. 88p plus 15p
P. & P.

213055
POPULAR POWER

TRANSISTOR

Now at our Low Price
60p each

Please include 5p P. a P.

BARGAIN S.C.R.

TESTED THYRISTOR
400 volt. 9 amp.

46p each 5 for SS 00

Please include 5p P.  P

COMPONENT BARGAIN
1 32 + 16 mFd 275V Capacitor; 1 Speaker Output
Transformer; 2 BOA Valve Holden; 1 4,700 00
Capacitor; 1 176 ohm Wf W Resistor; 1 990 ohm, 1W
Resistor; 1 12 k11 OW Resistor. All mounted on 
small Amplifier Panel. Only Up. P. a P. free.

HIGH QUALITY IMPORTED HEADPHONES
1,000 fl per phone 80p TTC
2,000 CI per phone 88p G1105
Plus 10p P. & P. per pair.

COMPONENT CORNER each
eroboard Oficuts .2m. 31'
1r

Plain Verob.o.d 1m. 3'. 3' 9p
Standard Toggle Switch, DPDT 18p
D.P.D.T. Slide Switch 13p
Experimental Transistor

Holders. 3 -pin and 4 -pin 7p
I.C. Bolden for 14 or 16 pin 301/
Please include Pp p. a p. per 3 items

10,000MFD 16V CAPACITOR
A few only at this price. 91' long.
11' diameter. Screw Terminals.
40p each. Please include 5p p. & p.

SINGLE EARPIECES
Crystal or Magnetic 3bnun or
2 -Sine (please Mate which type
you require. Complete with lead
200 Plus 3p P. a P.

LOUDSPEAKER BARGAINS
E.M.I. 460 set 3. 8. 15 o
Si 116 plus 38p. P. a P.
E.M.I. 360 set 8 ohm.
57 00 plus 38p. P. & P.

MINI LW:MIURA
21' 8 ohm Up 21' 40 ohm 381,
3' 8 ohm 110p 21''225 ohm 885
Plum 9p. P. a P. on each Mini
Speaker.

MAIL ORDER
DEPT.
No. 11

MAYES RD.
LONDON

N22
6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

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

(WE CLOSE ALL DAY THURSDAY)
13 SOUTH MALL, EDMONTON, N9 803 1685

BATTERY ELIMINATOR
Plug your Transistor Radio, Ampli-
fier, Casnette, etc., into the ac. main
through this compact eliminator,
21in x lin x gin approx.
61, 5160, 9V 111.50, 71V complete
with cable and ping for Philip. Cas-
sette. E2 1 gp;,1u5s

BULOIN TAL PLUG
Ideal for all those multi -
way connections. This
plug couples with a
standard 8 -pin rah e
holder. Plug . lIp

Sin krt gp
Please include 41. 1.. A p

WAFER SWITCHES
I pole 12 way r
2 pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way cr.,f
3 pole 4 way ligksar
4 pole 3 way
Up each. Please Inc.
5p P & P. Up to 3

ache.

ALUMINIUM CHASSIS
Made from 18 gauge alumlniuni 4 sided
chassis with corner brackets. All are 21'
depth.
6 x 3-41p 12 x 3-63p 14x 9-04p
6 x 4-46p 12x6 -111p 16 x 6 -Sip
806-03p 12x8 -Sip 16 x 10-1.04p

10 x 7-63p 14x 3-4011
Plea. send 10p per chassis P. & P.

CAPACITORS
Mini Electrolytic. all alues up
to 100MFD @ 15V -7p each.
Small PF Capacitors only In
packs of 10 but you can mix
values-glip for in.

25V -15P
25V -31p
25V -87p
26V -34P
25V -46p
25V -Up

Please Inc. 10p. P. & P. with
orders under 12 value.

260MFD
500MFD

I000MFD
2000MFD
3000MFD
S000MFD

PRINTED
CIRCUIT KIT

Everything for
prwoducing your
on printed
circuits.
51 4010 Plus
10p. P. & P.

PRINTED CIRCUIT BOARD
6x6 -10p 10x -169
x 5-10p 12 X 12-30P

Please Inc. 3p. per board P. a P.

EA1000 3 WATT AUDIO AMPLIFIER MODULE
An Audio A 1111)11(1er designed around tn..
TAA621 Linear -
Supply Voltage 9-24V
Speaker Imp. 8-16 ohm
Frequency 50hZ-2514/1:
Overall Size tin x Sin x fin
Ideal Amplifier for radios, record player.,
stereo units, etc.
Full technical data and diagram, with each
module. All guaranteed and a bargain at

POTENTIOMETERS
All types 1' and le. diameter.
SINGLES DUAL

5K Lag or 5K
10K Lin Lean 10K
2505K 25K Less

100KK ITpea,
.

1(

100K 45p.
'2,"K Double -

,"K
Switch

50
,00K Pole 500K each

!M Switch IM
if

I,/ 3 Pots. Please aid
;T. P. ,.t P.

RESISTORS
We stock all recognised values
of resistors all at 10: or closer
tolerance. We regret we can only
mail them in lots of ten. You can
send for mixed values.
All Midget types.

1 watt lots of 10-13p
watt lots of 10-160

1 watt lots of 10-250
Please Include 3p P. a P. for
each 10 resistor..

E2.63 gp p. s 1.,

SAFEBLOC
of robust
construction
Safe, quick and secure it
connects 2 -core and 3 -core
bare -ended flexible leads to
the mains (A.C. only).
The concept was pioneered
by Rendar, and introduced
to the market 13 years ago.

Safebloc saves time. No
need to fit a plug for tests.
No danger, as no current
can pass with the lid open.
Invaluable for testing and
demonstrations in industry
and shops, the work bench
and the home.

Ask for Safebloc at your
local stockist - or you
can order it direct
from the manufacturer.

If ordering by post, send cash with order.
PRICE C2.60+10p PEtP. EACH

Special hulk order wholesale and industrial rates on application

RENDAR°
Rendar Instruments Ltd., Victoria Road,
Burgess Hill, Sussex.Tel. Burgess Hill 2642

PARKERS SHEET

METAL FOLDING

MACHINES

HEAVY VICE

MODELS

With Berg/led Former 8ors

No. I. Capacity 18 gauge mild steel 36in. wide LIS00
No. 2. Capacity 18 gauge mild steel - 24in. wide [12.00
No. 3. Capacity 16 gauge mild steel I8in. wide L12.00
Also new bench models. Capacities 36in. x 18 gauge £3500 24 in. x
16 gauge L3200. Carriage free.
End folding attachments for radio chassis. Tray and Box making for 36in.
model, 27ip per ft. Other models 17ip. The two smaller models will form
flanges. As supplied to Government uepartments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.
A. B. PARKER Folding Machin Works,
Upper G St., Hckrnondwike, Yorks. Htichrnondirrik 3927

The most accurate
pocket size

CALCULATOR
in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send L450 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.
CARBIC LTD. (Dept. EE3)
54 Dundonald Road, London, SW19 3PH.

k-REE
BOOKLET ON

REQUEST
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El-PRE-PAK
TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 50p
COMPLETE TELEPHONES
EX. G.P.O. NORMAL HOUSEHOLD TYPE

ONLY 21 EACH
POST & PACKING 35p EACH

NEW TESTED AND GUARANTEED PARS

81 4 Ohr.S1,:i '01 t`17.r,',Z.'.

4 11r.s000 7P1 'I:MI: p=:..
MI 10

'ern and
smellitchi mixed type.

. 99 200 csMui:LdityCc7u"nit'e*crby AwPaPi;113:"

H7 40 ,Wypir.r.ozn,d.r.o.s...stors. Mixed

HO 4 11'1127
000

S)1.,R.e,ncs...
plastic

HO 2 ?hCoPt TLr jagnbsi s!:r7
itiva

lin so r:rm 5n5/.1.59. oGcekrGoren. i.onte.s ,

HIS 10 007 1 /75 unmded black glass
type PNP Germ.

il111 10 IIii.Csff.1,/,8p1.11 ,zo.41.e.drn,whit

H21 20 uonc,2.0dt/j,,?2.:NcrnSilicon

11419 20 cO:d4e7d sA31ctsrinded diodes

50p

50p

50p

SOp

50p

50p

SOp

SOp

SOp

SOp

SOp

SOp

SOp

NEW UNMARKED UNTESTED PACKS

B M 150 Grnmnium Diods 50pMen. gm type

IN 200 :1r17;PTahnirtZ! '
is

SOP
Germ"4 MOso P

is, 50 j;.lt9j'.radnec:11316";;Oes 50p
BM 50 '::"""°17"' SO:,t: 0C2/ p

2N706A. BSY9SA. etc.

50 grp"."Ani".7,41W""*" SOp

u` 40 VOrr 50p
iii 25 Mixed volts,rtiyp...11 watt Zeners 50p

HI' 20 rn3 jaz:.11;:on Stud RmtdMrs, sop

His 30 juIttSic:n4ectifers. SOpmi...

Hit 8 Eperi circ.La.lt Efata SOP
supplied

"" 20 1 11::::r"=" SOPr.4,1:14:::d

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

£1 each

OUR VERY POPULAR 3p TRAN3ISTORS
TYPE "A" FNP Silicon alloy, TO -5 can.
TYPE "B' PNP Silicon, plastic ncapsulation.
TYPE PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

gp Lp
ACI07 o IS 0C170 13
AC126 0.13 OCI71
ACI27 0 17 0C200 23
AC 128 o 13 0C201 23
ACI76 0 13 16301 13
ACYI7 0 IS 20303 13
AF239 0 37 2N711 30
AF 106 0.50 2N13023 20
AFI39 0 37 2N1304-5 1.4
BCIS4 013 2N1306-7  30
BC 107 0.13 2N1305-9  35
BC 1011 0'13 2N1019FET 43
BC109
SPIN

0 14 Pow.0 IS Transi,
BF174
BFI'S°

0- IS
OC2203

0s 0C23
050
0-30

BSY2S 57 ocis 0.25
115726 CI 13 0C26 0-15
55727 0-13

0C211 0'30
BSY2.0
BSY29
IS YTISA

0-13 0C350 13 0C36
ADI49

0- 15
0-37
0100C41 0-13 AUYIO 1  150C44

OCIIS
0071

:01 11;
13034

0 13 2743055
011
o SO

OC71 0-13 Diodes
OCSI 0 13 AAT42 0.10
°Cell) 0.13 0A95 0.19
00113 0-2o 0A79 0.09
0C119 0 13 OASIS 0-09
0C140 0 17 1749114

F.E.T. PRICE

BREAKTHROUGH!!
This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3813E. It is also an excel-
lent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10-50 25p each.
50  20p each.

BULK BUYING CORNER
NPN. PNP Planar Trans, unmated,
64l.r to iN706 60,0. 115726-29,BSY9SA. IICY71). etc.

.23 per MO, el per 1,000.

Silicon Planar NPN Plastic Transistors. untested, similar
to 2N3707111. etc., 1.4.23 per 500: IR Par 1,000

Silicon Plum r Diodes, 00.7 Glass, similar to 0A2001202,
BAY31-36, a4311 par 1,000.

NPN PNP Silicon Planar Transistors, Plastic TO -1111.
similar to 5C1114, BC153/4, BF153/160, etc.. 14.23
per SOO. LO per 1,000.

0C44, OCiS Transistors fully marked end tasted,
SOO+ et Op each: 1,000+ at 6, each.

0071 Tranai sssss fully marked and tested. 500+ at
fop each; 1,000+ at Sp awls.

311130 Field elect Transistors. This is the 21431123 in
Plastic Cam. 500+ 13p each: 1,000+ IN arch.

1 amp Misdattare Plastic Diodes:
1744001, 500+ et 4p each: 1,000+ at 3p eacl.
IN4004, 500+ at Sp each, 1.000+ at 4p soma.
1744006, 500+ at R each. 1.000+ at Sp each.
1744007. SOO+ at Op each, 1,000+ at 7p each.

El-PRE-PAK LTD

FREE

fir

CATALOGUE
AND LISTS FOR

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS &
SUBSTITUTION
CHARTS

1

CLEARANCE LINES
:OLOUR T.V. LINE OUTPUT

TRANSFORMERS
Designed to give 25kV when used with P1,509
and P1500 valves. As removed from colour
receive-. at that factory.

NOW ONLY SOp each
post and packing 23p

Quanta- 1-10 10 -SO 50 -
136105 laricap Diodes 10p Sp 6p
0071 cr 72 Fully Tested

Unmarked Sp Sp 4p
Macho! Sets 1-0C44 and

2-0C43s. Per Set. 2Sp 20p ISp
Marche! Sets of 0C45's 1st

and Ind IF 15p 12p 10p
0047 Gold -Bonded Diodes,

Marked and Tested 3p 3p 2p
I.watt Zener Diodes 7,5,

24, 2', 30, 36, 43 Volts Sp 4p 3p
10 -watt Zener Diodes 5 I,

82, II, 13, 16, 24, 30,
100 olts 20p 17p ISp

Micro Switches, S/F, C/0 23p 20p ISp
1 -amp Bridge Rees 25 -volt 23p 22p 20p

INTEGRATED CIRCUITS
SL4030 Audio Arnp.,3- Watts 2.00 I 9S
709C Linear Opp. Amp. 2Sp 20p
Gates, .actory Marked and

Tested by A.E.I. Lip 22p
J. K. Fl p -Flops Factory,

Marked and Tested by
A.E.I. 40p 35p

SN7490 Decade Count... Sep 45p
UL914 Dual 2 1/P Gate 40p 3Sp

LOW :05T DUAL INLINE I.C.
SOCKETS
14 pin gyps at ISp each
16 pin type at 16p each.

I -BO
ISp

20p

30p
40p
30p

BOOKS
We hams a large selection of Reference and
Technical Books in stock.
These a -so just two of our popular lines:
B.P,I -rensietor Equirahants and

Subst tines: 40p
This includes many thousands of B h
U.S.A., European and C.V. equivalents.
The 11W Radio Valvai Transistor
Data Book 9th Edition; 75p
Characteristics of 3,000 valves and rubies,
4.500 Teansistors. Diodes, Rectifiers and
Integrated Circuits.
Send for lists of these English publicat,ons.

MEM

NAME

ADDRESS

MINIMU 1 ORDER SOp. CASH WITH ORDER I
PLEASE. Add 10 post and packing per ordtr
OVERSEAS ADD EXTRA FOR POSTAGE

INIMENEMIIIIMMILMO
DEPT. E 222-224 WEST ROAD. WE.TCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344
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CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted
with nickel plated 3/32" bit and packed in transparent
display box. Also available for 220 volts. Price £1.70

CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit. Up to 18 interchangeab e spare

1

bits obtainable. This iron can also be supplied for 220.
110, 50 or 24 volts. Price E1.70
G.240 Miniature soldering iron 18 watt 240 volts
extensively used by H.M. Forces. Suitable for high speed
soldering and fitted with iron coated 3/32" bit. Also
available for 220 volts. Spare bits 1/8", 3/16" and 14" are
obtainable. Price £1.83.

. y --
1001031044 55

stars sa01
11

26.0u00""

!le & elvidar

E.240 20 watt 240 volts soldering iron fitted with
Y." iron coated bit. Spare bits 3/32", 1/8" and 3/16"
available. Can also be supplied for 220 and 110 volts.
Price £1.80.
ES.240 25 watt 240 volts soldering iron fitted with 1/8'
iron coated bit Spare bits 3/32", 3/16" and Y." ava lable
Can also be supplied for 220 and 110 volts. Price £1.83

SK.1
SOLDERING
KIT
The kit contains a
15 watt 240 volts

soldering iron
fitted with a 3/16" bit,

nickel plated spare bits of 5/32" and
3/32", a reel of solder, heat sink,
cleaning pad, stand and booklet "How

Price £2.75 to Solder". Also available for 220 volt,

SK. 2
SOLDERING KIT
This kit contains a
15 watt 240 volts
soldering iron fitted
with a 3/16" bit, ,ickel
plated spare bits of
5/32" and 3/32", a reel
of solder, Heat Sink,

Price 1 amp fuse and booklet
£2.40. r How to Solder"

MES. 12
A battery operated
12 volts 25 watt
soldering iron complet,
with 15' lead, two
crocodile clips for
connection to car
battery and a booklet
"How to Solder" packed
in a strong plastic wallet.
Price 0.95.

- - _
CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation
(4,000 v A.C.). Will soder live transistors in perfect
safety: fitted with 3/32" iron :oated bit. Spare bits 1/8"
3/16" and Y." available, Can also be supplied for 220 volts.
Price £1.80
CCN.240/7 The same soldering iron fitted with our new
7 star high efficiency b t for very high speed soldering

lec5oated bits are iron, nickel and chromium plated.
Price

to answ
your o
prob

I enclose cheque/P.O./Cash'
(Giro No. 2581000)

Name

Address
E.E.4

Please send the Antex
colour catalogue.

Please send the following:

I

®( 000 I
from electrical, radio or car accessory
shoos or from Antex Ltd., Freepost

(no stamp reauired) Plymouth
PL1 1BR Telephone 0752 67377/8
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SPECIAL
OPFER
G d SP2S Mk. Ill
Goldring G800H
Teak plinth and tinted cover.
Ready wired for immediate use.
Please add £1.25 for P. & P.

TURNTABLES
Please add 50p P. & P.
G d 5P25 Mk. III [10.50
Garrard AP76 [I9 95
G d SL656 [I3 2.5
G d 102.57 + cart. ... [.5 97
G d 401 [2700
G d Zero 100 (Auto) [39 95
Garrard Zero 100 (SMgle) [17 25
BSR MP60 [10 00
Goldring GL72 [22 SO
Goldring GL7211, L19 25
Goldring GL75 [27.50
Goldring GL75/1.... .. [35 50
Pioneer PLI2AC (P. & C.) [34 95
Leak Delta 455 00
Wharfedale Linton + cart [17 75
Thorens TD12.5 ... [57 75
Thorens 70125AB [90 00
Thorens TDI50 Mk.11 [28 00
Thorens 70150A Mk. 11 .. [33.75

AMPLIFIERS
Plisse add SOp P. a P.
Amstrad 8000 Mk. II ...
Amstrad 1C2000
Armstrong 511 (Teak cased)
Leak Delta 30 ...
Leak Delta 70 ...
Metrosound ST20E
Metrosound ST60
Rogers R'brook (Chassis)
Rogers R'brook (Cased)...
Rogers R'bourne (Chassis)
Rogers R'bourne (Cased)
Rotel RA2I0
Rotel RA3I0
Rotel RA6I0
Scaneltra HISS
Sinclair PRO602 a Z301PZ5
Sinclair PRO602 x Z3011.26
Sinclair PROM) 2 a Z501

PZ8)Trans
Sinclair AFU (Filter Unit)
Sinclair 605
Sinclair 2000 Mk. II ...
Sinclair 3000 Mk. II ...
Wharfedale Linton

TUNERS

E18

116.05
£27.00
[43-11%
£4000
456.00
[24.75
147 25
(3500
£37.00
C41.50
£46.50
(24.50
[12 .00
1411 80
£29.75
£15-25
£1740

£21.75
[4.40

110.75
£21.75
12975
£39.115

Plea. add 50p P. & P.
Armstrong 523 ... 'lag SO
Armstrong 524 [31 00
Rogers R'brook FET4 (Chas.)[31 00
Rogers R'brook FET4 (Cas.) [35 00
Rogers R'bourne FET4 (Cha.)[43 00
Rogers R'bourne FET4 (Cas.) [48 00
Sinclair PRO60 (Module) [18 50
Sinclair Cased Tuner ... [34 00
Philips RH690 [13 00
Leak Delta FM (Cased) ... [55 50
Leak Delta AM/FM (Cased) [66  50

All prices correct
at time of going
W

ALL BRAND NEW
in manulacturer's sealed cartons

GUARANTEED 12 MONTHS.

TUNER / AMPLIFIERS
Please add 7Sp P. a P.
Armstrong 525 (Teak cased) [68 50
Armstrong 526 AM/FM (Teak

cased) ... [713 SO
Leak Delta 75 [130 95
Goodmans Mod 130 ... [67 95
Rotel FAX 660A L85 60
Philips RH781 LSO 00
Philips RH882 (with cas. hd.) L71 00
Philips RH702 [81 50
Taleton 2100 ... [29 95
Goodmans One Ten ... [105 00
Rogers R'brook (Teak cat) .180 00
Rogers R'brook (Chassis) [74 50
Scaneltra ISIS AM/FM ... [102 50
Scaneltra 3030 FMG [110 50
Scaneltra 1515 FM ... [74 50

SPEAKERS
Please add CI -25 P. a P.

Price per pair
Amstrad 138 L20 00
Wharfedale Denton 2 ... [29 00
Wharfedale Linton 2 ... [37 00
Wharfedale Melton 2 ... [47 95
Wharfedale Dovedale 3 ... [61 50
Celestion Ditton 120 ... 1.39 00
Celestion Ditton 15 ... [55 00
Celestion Ditton 15 ... L89 00
Goodmans Double Maxim L48 50
Goodmans Mezzo 3 ... [45 75
Goodmans Magister [71 25
Sinclair QI6 112 50

CARTRIDGES
Please add 10p P. a P.
G d 95p
Goldring 0850 [3 65
Goldring G800 ... [6 25
Goldring G800E [10 35
Goldring G800 Super E [15 75
Shure M3D [4 50
Shure M447 [5 50
Shure M44C [6 80
Shure M44E ifi 25
Shure MSSE [6 75
Shure M7516 ... [8 50
Shure M7SE Type 2 ... [11 25
Shure V1S Type 2 (Improved) 127 95
Sonotone 9TAHC... (1 65
Audio-Technica AT66 (4 40
PLINTHS & COVER

£3.20
Plus 35p post and packing
Finished in real teak with
tinted dust cover. Ready to use
(fully assembled). Suitable for
G d SP2S ; 2.025TC: 3000 ;
A760 ; 2000 ; 2500; 3500 ; 5100 ;
1015; SL65 B. Also for BSR.
McDonald MP60 and others.
For AP76 ; AP7S ; SL72B ; SL75 ;
SL95B. £4.20 plus 3Sp P. a P.
Also finished in walnut to match
Japanese equipment -at no extra
charge.

Dept. E.E.7 174 Pentonville Road, London, Ni. Telephone 01-278 1769.
Or: 4 Nigh View Parade. Redbridge Lane East, Woodford Avenue,

Ilford, Essex. Tel: 01-550 1086.
Open Monday to Saturday 9 30 a m to

6 p m LATE NIGHT FRIDAY 7 p.m.
MAILORDERS. Order with contodenc Send Postal Order. Cheque..

Money Order. Bank Orel. Giro or Cash by Registered
mail CALLS MS Please rint snail cheques can only be accepted together
wqn cheque cards (nor Barclay Crdl

for fast, easy,
reliable soldering
Contains 5 cores of non -corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux
required.

SAVBIT ALLOY
ALSO REDUCES
COPPER BIT WEAR.
Ecomically packed for

general electrical
and electronic

' soldering. 75ft.
18 gauge on
plastic reel.
Recommended
retail price np

Size 12

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin

content, low
melting point,
60/40 alloy, 170ft.
22 gauge on
plastic reel.
Recommended
retail price 75p

Size 10

A RANGE OF
SOLDERS IN HANDY
DISPENSERS.
REF. ALLOY SWG

19A 60/40 18 114)*

Size 5
(ill-

ustra- Savbit 18 18p
ted)

15 60/40 22 22p

'Recommended Price

INVALUABLE FOR STRIPPING
FLEX, THE NEW AUTOMATIC
OPENING BIB WIRE STRIPPER
AND CUTTER, easily

adjustable for all
standard
diameters. Plastic
covered handles,
can also be used
as wire cutter.
Recommended
retail price 50p

from Electrical and Hardware shops. II unobtainable, write to
Multicore Solders Ltd., Hemel Hempstead. Hefts.

RADIO CONSTRUCTOR
MARCH ISSUE FEATURES

`EASY' 2" METRE RECEIVER

By F. G. Rayer, Assoc.I.E.R.E. G3OGR.

An excellent project for the newcomer to 2 metre
reception - employs a super -regenerative detector,
this 3 valve receiver offers no alignment problems.

MORE CONSTRUCTIONAL
PROJECTS

ON SALE NOW PRICE 20p
Copies may also be obtained direct from the
Publishers, 24p. including postage. Published by
Data Publications Ltd. 57 Maida Vale, London W.9

294 Everyday Electronics, April 1972



BSR LATEST SUPERSLIM
STEREO AND MONO
Plays 12-, IV or 7' record..
Auto or Manual. A high
quality unit backed by BIM 1611
reliability with 12 month.' ,,,, OA

guarantee. AC 200/250,.

Sias 181 0 111io .."'; A
Above board Olin.motor
below motor ard 2 lin.
with STEREO and MONO XTAL £8.75 Post 25p.

MONO -S -COMPATIBLE £7.75 Post 25o.

CS DE -LUKE 8 WATT AMPLIFIER. Ready made
with 2-etage triode pentode valve, 3 watts output. Tone
and volume controls. Isolated mains tranriormer. Knobs.
With high performance Loodepeaker. L4Response 50-12000 rye Sensitivity 200mV. Post 26p.

R.C.S. PORTABLE PLAYER CABINET

E4
Post
25p.

MI .II
Really smart appearance with space for R.C.S. Amplifiers
and most modern autochangers. Sim 18 ,.. 15 x Sin.
Metal Shines. Carrying handle. Popular colours.
Two-tone amine covered.

GARRARD SINGLE PLAY TA ME II LIOIdeal Discotheque or 111-01. Stereo/Mono

GARRARD PLAYERS with Sonotone PTA Cartridges
Stereo Diamond and Mono Sapphire. SP25 Mk III 116.
Model 3600 Stereo and Mono Autochanger 114. Poet 25p.

BSR JUNIOR SINGLE PLAYER
Turntable, 4 -speed motor and separate pick-up £4.50
EMI PICK-UP ARM with mono ate) and stylus 11 26.
HI-FI PICK-UP CARTRIDGES. Diamond LP Stereo
Stereo. Mono PTA 12 50; GM 12 50; 13P93 12 00;
Mono Sapphire 13P91 21 50; ACOS LP Sapphire 70P.

m WOOFER ND
- .-  TWEETERA KIT

L5.75 Post 26p
Comprising  fine example of a Woofer
101 x 611n. with a massive Ceramic
Magnet, 44os, Gauss 13,000 lines.
Aluminium Con. centre to improve
middle and top response. Also the E.M.I.
Tweeter Sinn. square has a special light-
weight paper cone and magnet flux
10,000 lines.
Impedance Standef4 8 ohms
Maximum Power 12 watts
Owl ul Response.... 85 to 18,000 cps
Base Resonance 46 cps

WEYRAD P50 -TRANSISTOR COILS
RA2W Ferrite Aerial.. Sip Spare Cores
Osc. P50 1AC SOP Daher Trans. LIIDT4
I F P60,2CC 470 ke/s Up Printed Moult PCA1
grd I F P60/11C1C Gip J.11. TIMMS Gang.
P61 1 or P61/2 Up :Arad Booklet .

P50 3V 33p
Mallard Ferrite Rod 8 x lin. 20p, S x 11n. 169

Sp
60p
50p
65p
lap
55p

VOLUME CONTROLS 800bra Coax 4p. yd.
Long spindles. Midget Size BRITISH AERIALITE

K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. LS 15p. D.P. 26p. 40 yd. 11 40. 60 yd. 12.
STEREO L/3 Up. D.P. 75p. FRINGE LOW LOSS In
Edge 612. S.P. Transistor Up Ideal 625 and colour.' v r 1"

WIRE -WOUND 3 -WATT POTS. WIRE-WOUDS-WATT
Small type with small knob. STANDARD SIZE POTS.
Valuta IOW to 25 K., Cn LONG SPINDLE An
Carbon 30 K to 1 meg. --r 10 OHMS to 100 K.

VEROBOARD 015 MATRIX
21 x bin. 26p.2; x 311n. 17p. 31 x 3/ in. 26p. 31 x Sin. 309.

EDGE CONNECTORS 16 way 26p; 24 way 38p.
PINS 36 per packet Slp. FACE CUTTERS 38p.

1.R.B.P. Board 016 MATRIX 21in. wide Op per lin..
1111n. wide 4p per 1 in.; Sin. side Op per lin. tup to 17in.

undrilled A in, Board 10 x Sin. 16p.

BLANK ALUMINIUM CHASSIS 18 s.w.g. 21n. aides. 7 x
459: 9 x Tin. 60p; 11 x 71n. 70p; 13 x ihn. 90p; 14 x Ills.
116P1 15 x IAIn. 99p; 11 x Sin. SOP.
ALUMINIUM PANELS 18 s.w.g. 6 din. Pp; 8 x Sin. 16p;
14 x Sin. 16p: 10 x 71n. 19p; IS xSin. 20p: 12 x Sin. 28p;
16 Sin. 28p; 14 x pin. 84p: 12 x Ulu 409.

11 inch DIAMETER WAVE -CHANGE SWITCHES 25p.
2 p. 2 -way, or 1 a. 6 -way or 3 p. 4 -way 26p each. 1 p. 12 -way,
or 4 p. 2 -way, or 4 p. 3 -way 26p.
SILICON REC. 40-- LUCAS 2135500 Bridge 701` 5 amp 11
RECTIFIERS CONTACT COOLED I wave 60mA 88p;
85mA 48p. SILICON BYZ13 30p: BY100 80p; BY127 30p.
TOGGLE SWITCHES, .p. 14p; dp 18p: dp. dt. 23p.
"THE INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER

21'..x.r.,;:AA.ic., C2.35 P0.1,

R.C.S. STABILISED POWER PACK KITS
AU parts and instructions with Zener Diode Printed Circuit.
Bridge Reclaim and Double Wound Mains Transformer
input 200/240.. AC. Output voltages availsole 6 or 9 or
12 or 15 or 18 or SOT. DC at 100mA or less.
PLEASE STATE VOLTAGE REQUIRED. l'osT
Details S.A.E. Sine Si x 15 x I lin. 1-'8

GENERAL PURPOSE TRANSISTOR
PRE - AMPLIFIER BRITISH MADE

Ideal for Mike. Tape, P.O.. Guitar. Can be need with
Battery 9 12, or H.T. line 200 300v D.C. operation.
Size If' x 11' r. I'. Response 23 c.p.s. to 28 K. s. 26db gain.
For use with valve or transistor equipment. on,.. Post
Full Marmara. supplied. Detail. S.A.E. ".r 10p

NEW TUBULAR ELECTROLYTICS
2850V 14p 230/26V 14p
4460V 14p 00'26V 20p
8;45011 14p 000 25V 85p
16 4S0V lb. 000 SOY 47p
32/450V 20p  8/460,1 18p
25/23V 10p 16/4501I 20p
50/60V 10. 6 111/4501( 26.
100/25V 10p S2  32/1160V 160

CAN TYPES
50  60,330V 35p
60  103/360V Slip
32  32,2150l1 18P
32  32.150V 33p
350  63 325V 509
82  32  12,350V 03P
100  53  50/350048p

LOW VOLTAGE ELECTROLYTICS
1, 2, 4, 5, 8, 16, 23, 30, 60, 100, 200m7. 16V. 10p.
600mF. 12V. 15p ; 23V. 20p ; SOW. 30p.
1000mF. 121. 17p ; 23V. 369 ; 50V. 47; ; 100V. 70y.
2000n.F. 6V 259: VW. 42p ; 50V. 679.
2500mr. 50V. 629 : 3000mF. 25V. 47p 60y. 63P.
5000mY. 13V. Stop; 12V. 42p; 25V. 75p; 3151J. 85p; 6011. 85p.

CERAMIC 1pF to 0 01 mP, 4p. Silver Mica 2 to 50009E. 4p.
PAPER 850V-01 411. 06 18p; lmF 15p; tinF 150V 15p.
500V-0 001 to 0 05 4p: 0 1 5p; 026 Sp; 0 17 23p.
SILVER MICA. Close tolerance 1 '.. 2 2-600pF 89; 500-2 200
pr 10p: 2,700-5,6009F 20y; 6,8009F-0 01, sold 30p, each.
TWIN GANG. -0-0" 208pF  176pF, 66p, Slow motion drive
365  385 with 23 . 250, Slip 6000 slow motion. standard
459; small 3-..a. 5000 81 60.
SHORT WAVE, SINGLE. 10pF 80p: 2SpF b5p 50pF 66.
NEON PANEL INDICATORS 250V AC/DC Rec or Amber 20p.
RESISTORS. i w.. I w., 20°C 1p; 2 w. Op 10 ohms to 10 meg
HIGH STABILITY. 5 w.2.0 10 ohms to I meg., 10p.
Ditto 5% Prcerred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS S watt, 10 watt, IS watt
10 ohms to WOK. 10p each; Si watt 1 ohm to 8 2 ohm. lOp.

SCOOP!

METAL PLINTH AND
PLASTIC COVER

Cut out ready for Garrard or
B.S.R. Will play with cover in
position. Latest design.
Covered In black leatherette.
Antimagn.111c.11+ x 142 x 7; In. Post 25p

ALSO AVAILABLE IN SOLID MAHOGANY
NATURAL POLISHED FINISH AT SAME PRICE

5'50

MAINS TRANSFORMERS
A fits. pP ifulirTh

260-0-250 SO mA. 6 3 v. 4 amp 11.50
260-0-250 80 mA. 83 v. 35 a. 83 v. I a. or 6 v. 2 a. 1250
550-0-86080 mA. 68v.36 all 3 v. 1 a. or 6..2 a. MOO
300-0-300 v. 120 mA.. 6 3 . 4 a. C.T.; 6.8 a 2 a. 13.26
MINIATURE 200 v. 20mA., 64 v. 1 a. 21 x 2 x /in. 75p
MIDGET 222 v. 45 mA., 6 3 e. 2 a. 111 sti x 21. 9011
MINI -MAINE KW, 100mA. 11 x 15 x ltln.. SOp

HEATER TRANS. 6 8v. 3 a. ... 609
Ditto lapped sec. 1.4 v., 2, 3. 1. 6, 6 3 e. 1 t s mp. 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs
at 2 amp. 3, 4. 5, 6, 8, 9. 10, 12. 15. 18. 24 and 30 v. 1.226
1 amp., 5. 8. 10. 15, 16, 18, 20. 24, 30. 35. 40. 48. 50. 1226
2 amp. 6. 8, 10, 12, 16, 18, 20, 24. 3u, 36, 45. 48. 60. 13.25
5 amp. II. 8, 10, 12, 16. 18. 20. 24, HO, 86, 40. 48.60.25 75
AUTO TRAFSFORMERS 115v. to 230v. or 230v. to 116v.
100w. 12 25; 600w. 18 26: 760w. 110; 1000w. 114.
CHARGER TRANSFORMERS. Input 200,260,.
for 6 or 12, 11 amp.. 11.50; 2 amp 1150. 4 amp. 1260.
PULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12y. output.. 1 i amp. 40y: 2 amp. gl 80:4 amp. 1.2 25

All transformers Postage 269 extra.

E.M I. 13'. 8in.
LOUDSPEAKERS
With twin tweelsrs
and crossover, 10 watt. £4.55State S or 8 or 11 ohm,
IAA illiatrated) Post 15p

With flared tweeter cone and ceramic
magnet. 10 watt..
Bass res. 45-60 cps. L2.75
Flom 10,000 gauss.
State 3 or 8 or 16 ohm.  Post 155

Teak Cabinrt Sise 16 x 10 x Stn. Post 2611 £5
IOW MINI -MODULE £3n25
LOUDSPEAKER KIT Po,t25p
Triple epee be, system combining on ready cat baffie.

in. chipboard 15 in. 8f in. Separate Bass. Middle
and Treble loudspeakers and crossover modem.r. The
heavy duty 5 in. Bass Woofer unit has a low resonance
cone. The mid -Range unit h specially designed to add
drive to the middle register and the tweeter cermet.. the
top end of the musical spectrum. Total response
20 15.000 cps. Full instructions for 8 ohm matching.
TEAK VENEERED BOOKSHELF ENCLOSURE.
16 x 10 x 91n. Modern design with IC
Stated wood front. Highly recommended.

HI-FI STOCKISTS RETURN OF POST DESPATCH MINIMUM POST AND PACKING 15p

RADIO COMPONENT SPECIALISTS
List 3p. Write,n guarantee with every purchase. (Export: Remit cash and extra poetise.)

ALL YODELS "BAKER SPEAKERS" IN STOCK

BAKER I tin. MAJOR 19
30-14,500 em.s., 121n.
double cone, woofer and
tweeter cone together
with a BAKER ceramic
magnet assembly haying
a flux density of 14,000
gams and a kral flux of
145,000 Maxwells. Bass
reemance 40 c.p.s. Rated
20 watts. Voice coils
3 or 8 or 15 ohms. Post Five

Module kit, 10-17,000 ca.s.
with tweeter, crossover,
baffle and / 1 1.50Instructions. ..

BILKER "BIG -SOUND" SPEAKERS
'Group 25' Group 35" Group SO'
12 Inch /7 12 Inch go IS inch 4'19
VS watt .0 36 watt 50 watt . 
3 or 8 us 16 ohm 3 or 8 oq 15 ohm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front
For 121n. or 101n. dia. speaker 20 x I: Y pin. 19. Post Prip
For 13 x Sin. or Sin. speaker 16 x 10 x 91n. rib. Post 26p
For 10 x 5 n. or Sin. speaker 16 0 8 x Sin. 11. Post 1159
LOUDSPEAKER CABINET WADDING 181n. wide, 15. ft.

GOODMANS 64 in. HI-FI WOOFER
8 ohm, 10 watt. Large ceramic magnet.
Special Cambric cone surround. Frequency
response 30 12,000 cps. Ideal P.A. Columns,
Hi -Ft Encicautes Systems. etc. /4

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1.000 cps to 18,000 cps. Sim 31 x

31 x Tin. deep. Rating 10 watts. 3 ohm
or 15 ohm models. Li,on

Post 10p.

Horn Tweeters 2-16kcia, IOW 8 ohm or 16 ohm 1150.
De Lime 'Atm Tweeters 2-18 Ks/a. 15W, 16 ohm 23.
TWO-WAY 3000cps CROSSOVERS S or 8 or 16 ohm 95p.
SPECIAL OFFER' 80 ohm. Silo.; We; S5 ohm, Sin.: Sin
25 ohm. Pith. dia.; Sin. dia.; 6 x 4in.; S x 51n. E1 EACH
15 ohm, SI in. dia.; 7 4in.; Bx Sin. TYPE
3 ohm, Sim. 3in. 51n. 5 x Bin. 7 x gin.
LOUDSPEAKERS P.M. 3 OHMS. 811n 51.50:
8 x bin. SI 60; Sin. 11.76; 10 x Sin. 11.90.
5in. WOOFER 8 watts max .20-10.000 cps. 3 or 15 ohm. Si 80.
ELAC 10in. IOW. De Lime Ceramic. 8 ohm. 14.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
Sin. dia. 4 wall; 10in. dia. 5 watt; 121n. dia. 6 wait
3 or 8 or 16 ohm models 12.00 each. Post 15p.
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 255.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
GOODMAN'S OUTPUT TRANSFORMER 5 WATT MULTI -
RATIO EL84 etc., 3, S and 16 ohms 811p. Post 209

BAKER 100 WATT
ALL PURPOSE
POWER
AMPLIFIER
4 Inputs speech and
music. Mining facilities.
Response 10 30,000 cps. Matches
all loudspeakers. A.C. 200/250W.
Separate Treble and Bass controls.
Guaranteec. Details S.A.E.

£39 Post
Free

BARGAIN AM TUNER. Medium Wave. L4.50Tranaisto- Superhet. Ferrite aerial. 9 volt.
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add mural highlights and sound elects to recordings
Will mix Microphone, records, tape and tuner /3.50
with gems mte controls into single output. 9 volt.
STEREO VERSION OF ABOVE 24 60.
BARGAIN FM TONER 83-108 Mc a Six Tramiator. 9 volt
Printed C stmt. Calibrated slide dial tuning. E12.50Walnut Cabinet. Size 7 S 4inch

BARGAIN FM TUNER as above less cabinet L8.85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor /1.50
Ph -Path Ready built, with volume control. Sr. -

COAXIAL PLUG Sp. PANEL SOCKETS Pp. LINE 18p
OUTLET BOXES. SURFACE OR FLUSH 25P
BALANCED TWIN FEEDERS Sp yd. 80 oh= or 300 ohms.
JACK SOCKET Std. open -circuit 14p, closed circuit 23p:
Chrome Lead Socket 45p. Phono Plum Op. Phono Socket Op.
JACK PLUGS Std. Chrome lbp; 3 5mm Chrome 14p. DIN
SOCKETS Mauls 3 -pin 10p; 6 -pin 10p. DIN SOCKETS Lead
3 -pin 18p; 6 -pin 23p. DIN PLUGS 8 -pin 18p; 6 -pin 051/.
VALVE HOLDERS, Sp: CERAMIC Sp; CANS fop.

E.M.I. TAPE MOTORSPott 15p.
120,. or 240v. AC. 1.200 r.p.m. 4 pole
185mA. Spindle 0 187 0 751n. .25
mu 31 x 21 x 211o. tIllustrated,.
BALFOUR GRAM MOTORS
120,. or 240x. A.C. 1,200 r.p.m. 4 pole
50mA. Spindle I x 320. Sire Rcr,
21 x 2i. x lim. Post 16p

CUSTOMERS FREE CAR PARK CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m. (Wednesdays 9-1 p.m., Saturdays 9-5 p.m.)

Buses 50, 68, 159 Eases door. Rail Selhurst Tel. 0 I -684 -1665
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ELECTRONIC ORGAN

0L, £2.75
se

Don't confuse
iIA ordinary

electronic organs that
t',,.ply blow air orer ,,,oink -organ nye reeds rte.
Fully transist(insed. SELF CONTAINED
LOUDSPEAKER. Fifteen separate key. man
two full taws-play« the Foliose Nose of
Terse", play Silent Night-, play  Auld Lang
Syne" etc. rte. You have the thrill and
excitement of building It together with the
pinion.. of playing  real, live, portable
electronic organ. NO PREVIOUS KNOW-
LEDGE OF ELECTRONICS NEEDED. No
soldering necessary, Simple as ABC to make.
Anyone on, nine year, ran build it easily in
one short erenino following the fully ilhukrated.
step-by-etep, simple insintetione. ONLY 112713

23p p. & p. for kit, Including case, nuts,
screws. simple Instructions, etc. UrNI
standard battery (parts available separately).
11.e ail the pleasure of making It yourself,
Walt with an exciting gift for someone.
Find buried treasure with this
READY BUILT & TESTED
TREASURE LOCATOR
MODULE

ONLY £415
FULLY
TRANSIS-
TORISED PRIN-
TED CIRCUIT
METAL DETEC-
TOR MODULE. Ready built
and tested-Just plug In a PP3 battery and
'phones and It's working. Put It In a cane,
screw handle on and YOU HAVE A
PORTABLE TREASURE LOCATOR PAULY
WORTH ABOUT IMO I Extremely sensitive
--penetrates through earth, sand, rock.
water, etc.-EASILY LOCATES COINS.
GOLD, SILVER, JEWELLERY, HISTORI-
CAL RELICS, BURIED PIPES. ETC.
Signal. exact location by --beep" pitch
Increasing as you near burled metallic
objects. So was/tire II mill doled certain
objects buried SEVERAL FEET BELOW
GROUND! GIVES CLEAR SIGNAL ON
ONE COIN 114.96 + 30p air. etc.
(High quality Danish Stethoscope he. -
phones 111-75 extra if required.)
IMAM= AT HONE FOB 7 DAYS. YOUR
MONEY REFUNDED Ill FULL IF NOT 100°.
DELIGHTED.

CONCORD ELECTRONICS

B UILD S RADIO AND
E LECTRONIC PROJECTS

on4 £117
Amazing Radio Conetnic-
lion sell Become a radio

4110°,r;4.4411..

expert for 111-97. A com
piste Home Rad lo Course.

11
-04 No experience needed.

Parts Including
simple instructions

,...0' for each design. Illus
tasted stepby-step plans,

all translators, loudspeaker,
personal phone, knobs. screws,

etc. all you need. Presentation box
S7p extra av Illus. (If required) (parts available
separately) no soldering necessary. Bend
1197 + 23p p. & p.

SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISE POL-
LUTION-SOOTHES YOUR
NERVES! Don't under-
estimate the uses of this fan
tactic new design-the
RELAX ATHOS Is basically a
pink noise generator. Besides
being able to mask out
extraneous unwanted sounds.
It has other very interesting
properties. For buten,.
many people Sod a rainstorm
myeteriously relaxing, a large
part of this feeling of wet -being can be
directly traced to the sound of falling raln
dropol-a well known type of pink noise.
IF YOU WORK IN NOISY OR DIS-
TRACTING SURROUNDINGS, IF YOU
HAVE TROUBLE CONCENTRATING. IF
YOU PEEL TENSED, UNABLE TO RE-
LAX-then build this fantastic Relaxation.
Once used you will never want to be without
it-TAKE IT ANYWHERE. Uses sta.,
dard PP3 batteries (current used so small
that battery life Is almost shelf -life). CAI
BE EASILY BUILT BY ANYONE OVER It
TEARS OF AGE using our unique, etepby
step, fully Illustrated plans. No soldering
necessary. All pate including case, a pair
of crystal phones. Components, nuts.
anew., wire, etc. no soldering.
1216 +23p p. a p. Parts available eepaeately.

LTD. (EE4X)

FIND BURIED TREASURE?
Transistorised Treasure Locator

This fully portable tunnels.
torieed metal locator detects
and tracks down buried metal
objects-It signals exact loca-
tion with loud audible sound
(no phones used)-uses any
transistor radio which Ots
inside - no connection@ needed.
FINDS GOLD. SILVER.

, COINS. JEWELLERY.
ARCHAEOLOGICAL PIECES

ICI ETC. ETC. Extremely sensi-
N Roe. nal signal preserve

ONLY lilt anneal feet below
of certain objects buried

ground No know-
ledge of radio or elec-

tronics required. Can be
built with ease in one *kart *maing by anybody
from nine years of age upwards, with the
clear, easy to follow, step-by-step, fully
Illustrated Instructions-Una standard PP3
battery. No soldering necessary. Kit
Includes nuts, screws, wire, etc. ONLY
O 187 + 27p p. a p. (Sectional handle as
illustrated 75p extra). Parts available
separately. Made up looks worth 915.

E esdrop on the exciting world
of Aircraft Communications
V. .F. AIRCRAFT BAND OILY

CONVERTOR £2.37
Listen in to AIR-
LINES, PRIVATE PLANES.
ZETPLA NES. Eavesdrop on
exciting trots talk between pilots.
ground approach control. air-
port rower. Rem for yourself
the disciplined rodeos hiding
tenseness on talk dorms. Be

with them when they have to take nerve
ripping decision. In emergencies-Time into
the international dimness frequency. Covers
the aircraft frequency band including
HEATHROW. GATWICK. LUTON. RING -
WAY. PRESIWICIL ETC. ETC. CLEAR AS
A BELL. This fantastic fully trartaletorlaed
instrument con be built by anyone over M.
In ander la, hours. No moldering necessary.
Fully illustrated simple instruction take you
e tep.by-mtep. Uwe standard PP3 battery.
All you do is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables). JO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY 18.57 +
2bp p. & p. for kit including case, nuts,
amens, wire, etc. etc. (parte available
eeperately).

0.37

SHORTWAVE
TRANSISTOR

RADIO

£F25
Anyone from 9 years
up can follow the

step-by-step, easy a.
ABC fully Illustrated in-

sumctIons. No soldering necenary.
R6 stat ion. logged on rod aerial In 90 mine. -

ussia. Africa, USA. Swilaerland, sic.
Experience thrills of world wide news, sport.
music, etc. Eavesdrop on unusual broad-
casts. Uses PP9 battery. Size only 9' x 41'

I I* Only 18 .56 + 17p p. & p. Kit includes
cabinet. screw., instructions, etc. (Parts
available separately).

INGENIOUS ELECTRONIC
SLEEP INDUCER

ONLY

£2'75
CAN'T SLEEP
AT NIGHTS!
DO YOU
WAKE UP
IN THE NIGHT AND CAN'T GET OFF
TO SLEEP. AGAIN ? WOULD YOU
LIKE TO BE GENTLY SOOTHED OPP
TO SATISFYING SLEEP EVERY NIGHT?
Then build this ingenious elect ronic sleep
inducer. it even stops by itself so you don't
have to emery about it being on all MeV/ The
loudspeaker produces soothing audio -
frequency sounds, continuously repeated-
but as time goes on the sound graduelly
becomes less and less-until they eventually
cease altogether, the effect it has on people
is (methyl, very similar to hypnosis. A con-
trol is provided for adjusting the length of
times, etc.. all transistor, can be built by
anyone over 12 years of age In about two
hours. No knowledge of electronics or radio
needed. Extremely simple, easy -to -follow.
step-by-step, fully illustrated instructions
Included. No soldering necessary. Worka off
standard batteries. extremely economical.
Size only 3' x 41. x 1r-take It anywhere.
Kit include. case, nuts, wire, screws, etc.
SEND 111.75 f 20p p. & P. (parte available
separately).

8 Westbourne Grove, London, W.2. Callers welcome 9 a.m.-6 p.m. inc. Saturday

The Unique

MULTI -MINI TWIN -VICE

An extra "Pair of hands" fo
those tricky jobs

ASSEMBLY-SOLDERING-
GLUING-WIRING-DRILLING

ETC.
INDEPENDENT ADJUSTMENT OF

THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

CAW WILL FIRMLY ROUND,
FLAT,S

GRIP,
SQUARE, OR HEXAGONAL

PARTS.
TWIN VICE: 1.5.90 (24p P & F)
ALSO AVAILABLE
SINGLE VICE: [3.37.1 (20p P & P)
COVENTRY MOVEMENT CO LTD.

Dept. E.4
BURNSALL ROAD, COVENTRY

CVS 613* -1 STD 0203-74363

296

VEROBOARDS GIVE A PROFESSIONAL

FINISH TO YOUR WORK

0.1 .and 015 -pitch, plain and copper

clad universal circuit boards.
AL NUM .L

I NAM DISTRIBUION N (Id London NI.

VERO ELECTRONICS LTD

Vary the strength
of your lighting with a

.4

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, SOHz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt 1.3.20. Kit Form t270
300 Watt 1270. Kit Form f.2 20

All plus 10p post and packing.
Please send C.W.O. to:

DEXTER & COMPANY
5 ULVER HOUSE, 19, KING STREET,
CHESTER CH1 2AH Tel: 0244-25883,
As supplied to N.M. Government Departments.
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CONTROL
DRILL

SPEEDS

DRILL CONTROLLER
NEW IKW MODEL
Electronically changes

speed from approxi-
mately 10 revs. to

inaxinium. Full power at
all speed. by finger-tip

control. Kit includes all
parts, care. everything and

full inmtructionm. 61 .50 Plan 13P
poet and insurance. Made up

model ale° available. 5116 plus
13p poet end p.

MAINS OPERATED CONTACTOR
220 240v. 50 cycle solenoid
with laminated core no very
silent In operation. Close. 4
circuit. each rated at 10 amps.
Extremely well rude by a
German Electrical Company.
Overall also 21 x '2 x 21n.
81 each.

NEED A SPECIAL SWITCH?
Doable Lest Contact. Very slight premium domes

both contacts. Op
each, (10p dm. Plastic push -
rod no stable for operating,
Sp each, 4$p dos.

AUTO -ELECTRIC
CAR AERIAL
with daahboard control switch -fully
extendable to 40In. or fully retractable.
Suitable for 12v. positive or negative
earth. Supplied complete with fitting
instructions and ready wired dashboard
switch. 8545 plum 25p poet and ins.

TOGGLE SWITCH
3 amp. 250v. with fixing ring 719 each. 76p to.

MICRO SWITCH
5 amp changeover contacts 9p
each. 21 dot. 15 amp Mod.
10p each or 21.00 dm.

MINIATURE
WAFER SWITCHES
2 pole, 2 N 4 pole. may -
3 pole. 3 way -4 pole. 3 way --2
pole. 4 way -3 pole. 4 11111, -3 pole
6 way -1 pole. 12 wac. All at fit
each, 61 80 for ten, your sesortment.

W5141020011 11/411110
ELIXIRS

26 yard. length 70W. Sell -regulating
temperature control. 605 post free.

BLANKET SWITCH
Double pole with neon let
into .hie no luminous in dark,
ideal for dark room light or for
me with waterproof element. new
plastic cue 80p each. 3 heat model 40p.

CAR ELECTRIC PLUG
Fits In place of cigarette lighter.
Useful method for making a
quick connection into the car

electrical eysteni. 8811 each or 10 for BE -it

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector an the circuit In Practical
Wireless. August Woe. 1154111 plus
lop post and insurance.

QUICK CUPPA
Mini Immersion Heater. 350w.
200/240.. Itolis full cup In about
two minutes. Use any socket or
lamp holder. Have at bedside
for tea. baby's food, etc. 8145 poet
and insurance 14p. 12v. car model
also available sane price. Jug
heater 5150 plus P. a P. 141,

SNAP ACTION SLIDE SWITCH
Rated 5a. 240v. Made by Amoy. Type
fitted in the handles of electric drills.
vacuums. etc. 65 each, 10 for 4$p.

iNUMICATOR TUBES
For digital instnunenbi. °Denten, timer..
clocks, etc. Hi -vac X N. 3, Price 81 45
each. 10 for 118.

7--142 WAY SUB -MINIATURE
MULTI -CORE CABLE

7-0076 copper cores each core P. V C. insulated and
of different colour. P.V.C. covered overall end
approx. 3/161n. thick. Price Hp per yard.

OASLIGHT CELL
Almost zero resistant In sun-
light Increases to 10 K Ohms
in dark or dull light. epoxy

resin sealed. Sim approx. lin. .11.. by lin. thick.
Bated at 500 MW. wire ended. Hp with circuit.
Also ORP 12 light cell 4$p.

THE FULL -Fl STEREO SIX
The amplifier

renitatiOn of the year
You will be amazed at the
Minnie of reproduction and at
the added (mantle, your record,
or tuner will reproduce. Built
Into metal chase's ready for
mounting on plinth. t hie

amplifier uses an Integrated mild ,tale circuit with an output power of 6 watt
R.M.S. spilt over the two channel.. The amplifier la ideal for one with normal
pickupe and tuners it has a double wound main. traneformer and ganged
volume and tone controls -also ewitching for Mono to Stereo, tuner or pick-uu.
l'NRF.PEATABLE PRICE in x50 plum 20o post and insurance. Simulated
leak ratonet 21 95 1povt free when ordered with chassis).

DISTRIBUTION PANELS
Junt  hat you meal for w mk twoch or lab.
4 x 13 amp sockets in metal box to take
standard 13 amp fused plug. and on/off switch with neon warning light. Supplied
complete with 6 feet of flu cable. Wired up ready to work. 1226 plus 23p P.  I

Smiths 54 hour 6 on/2 oil Thee Barites. Thin Is the lx,puls-
model, as used in the Autoset and Morphy Richard. time

Only need. a case and an output rocket. 230v
50 cycle. Contacts switch up to 13 amps. Price 76P

TANGENTIAL HEATER UNITS
Thim heater unit is the very latest type. moat efficient, and quiet running. In as
fitted in Ibroove and blower heater. eating 115 and more. We have a few only.
Comprieem mot. r. impeller, 2kW. element and IkW. element allowing switching
1. '2 5pd 3k W. and with thermal safety cut-out. Can be fixed into any metal line

came or cabinet. Only need control twitch. CI SO.
2kW. Model ae above except 2 kilowatts ma
Don't miss fhb, Control Switch 86p. P. e P. 40p.

ea

POCKET CIRCUIT TESTER
Tent continuity for any low eminence circuit, hove wiring,

car electric.. Testa polarity of dnele, and rectiflere. Al... Ideal
else for conversion to signal injector (circuit supplied).

3119 or 2 for 509 poet paid.

COMPUTER TAPE
2.400ft of :he Best Magnetic Tape money can bar -urnclaim
good results with Video and sound. lin. wide an plum 99p post
and insurance, with cassette. I In wide 51-011 PIM 30P Pont and
insurance with cassette. 11n. wide 655 plan 25p poet and Insurance
with cassette. Spare apoole and curettes -11n 75p, lin. 765
each plus 20p poet and Insurance.

THIS MONTHS SNIP
MULLARD I.F. AMPLIFIER

3 transietom, 10 tuned circuital, Mallard Ref. No. LP 1.65289. Frequency
not known but believed to be around 465. Mounted on printed circuit
board size approx. 3' x Enclosed and sealed in a metal case with
tin copper connecting leads. 759 each. 10 for 22.76. 100 for MIS H.

RADIO STETHOSCOPE
Easiest way to hall find -traces signal from aerial
to speaker -when signal atop. you've found the
fault. Use it on Radio. TV.
Amplifier, anything - com-
plete kit comprise. two ovule]
transistor. end all parts inclu
ding probe tube and myna!
earpiece. 11111 -twin etalho
set instead of earpiece 755
extra poet and ins. 20p.

Accap--)
CAPACITOR DISCHARGE CAR IGNITION

This system which ha. proved to be amasingly
efficient and reliable was firet l'escribed In the lEfreime
World about a year ago. We can supply kit of parte for

an Improved end even more effclent version (Prettied
Wireless. Jane). Price 114.96 plum Shp post; When ordering please Mate whether
for positive or negative sy.tens. Al.. available, ready made Ignition systems
for 6.vehicles. B545 plus 20p.

aanuec SW=

TYPE 2S RELAYS
Thew are miniature relays. Size approx. 1 0th Inch high X 11'
wide x 1' deep. 4 change over silver/gold contacts. Contact
rating lamp 100v D.C. Fitted with  plastic cover. Cod operates
approx. 250 My D.C. available with the following coils :-

28 ohm for lv-2.5v 45 ohm for 4v -7.5v 52 ohm for 4.9v -6v
90 ohm for 5.5v -11.5v 130 ohm for 10v -15v 530 ohm for 17v -36v

1250 ohm for 27v -44v 2500 ohm for 31v-fltiv 5800 ohm for 27v -44v
7115 each. 10 for NIL Alpo one with 16,500 ohm coil act this has only 2 heavy
duty change over gold contacts. Price 51.45.

MULLARD AUDIO AMPLIFIER MODULE
U.., 4 tramistom. amt hes an input of 7.50toW into
ohms speakers. Input suitable for crystal ink. or
pick-sp. 9 colt battery operated. Size 2' long x f. wide
x 1" high. SPECIAL SNIP PRICE SOp each. 10 for a.

0-11 AMMETER
21n. Kamm fall Onion for flush mounting. Moving iron
Instrument. Ideal for charger. Price Hp each. 10 for BS 90.

BABY ALARM
SIMPLE CALCULATOR
POWER SUPPLY UNIT

To receive the.. and other featured kits
promptly send approximate quoted price
std we will refund any change.

Veroboard. We are now stocking this IN Narions
slier- Prices as follows:

2/ x 35
29 x 5
31 x Bf
35 x

17 x 29

17 x 5 (plain) .

17 x 91 (plain)
17 x 21 (plain)
25 x 6 (pin)
25 x 35 (plain) .

Pin Intersection tool .. 471p
Spot face cutter .. 37IP
Pkt. 50 pine SOp

0I
lop
lop
HP
27p
75p

100p

lap
24p
24P
27p
570
75p
75p
520
371p
1715
15p
471p
Slip
200

) REED SWITCHES
(Haan encased, switches operated by external
magnet -gold welded contact... We can now offer
3 types:
Iffnlatare. 1' long x approximately 1' diameter.
Will make and break up to 1A up to 300V.
Price lip each. 1140 dozen.
Moder& V long x 0' diameter. ml. will
break currents of up to IA, voltage up to 2.60V.
Price 10p each, flOp per dozen.
Plat. Flat type. 2' long. last over ft' thick,
flattened out, so that it can be fitted Into a
entailer apace or a larger quantity may be packed
into a square solenoid. Rating IA 200V. Price
Hip each. .3 per dozen.
Small ceramk magnets to operate these reed
awitches Op each. 90p dozen.
Drp Need Relays. Solenoid, on moulded bobbins
witnln magnetic shieldm-printed circuit or panel
mount log.
Ref. Coil Restatonce Reed Switches Price

71005 2 K 1 normally open Sip
81916 5 K I normally open

I normally closed 75p
05003 4 K 1 normally open Up
62040 1500 a 500 ohm. 1 normally open Up
Illeltiple Reed Malay. Rel. 68001. Contains 13
normally open reed, within a eolenold. Operatem
on 600 mW. Coll resistence 9K ohm.. Price
111 56 each.
Multiple geed Belay. tat 081. 2 normally open I
normally cloned coil redolence 30 ohm.. Price 75p.
Fasoetat. Thla In a thermostat with Sennor on the
end of a long capillary tube. The temperature
range is 50-120° C. approx. The setting in by
spiadle for pointer knob (knob not supplied).
The Senor can be hammed in the liquid or can
be fixed to the container or aa when used on an
electric cooker, this can be fitted in the centre of a
heating element. Price I16p each. 251111 for ten
Many other thermoetats available pleue requeot
list.

...KITS FOR PREVIOUS PROJECTSow
Coles. otherwise dated, kite contain elec
Ironic parts only. The case and special
Items can be obtained locally. Alen batteries
are not Included. Kite may be returned
for refund If construction has not been
alerted. We reserve the right to subelltute
component. should deliveries be protracted
so an to avoid undue delay.

NOME SENTINEL INTRUDER ALARM
Electronic Components with cane a-76

SNAP INDICATOR 7Sp.
WINDSCREEN WIPER CONTROL

Components including metal for chassis as.
RECORD PLAYER

4.11 components, but not case. loudepe aker,
record deck or pickup 86.60

DEMO DECK 1.6.75 POST PAID

FUn
BOX

X MOO
TEMPERATURE METER 15111065
PHOTOGRAPHIC5
kSTRON RADIO 1.3

REMOTE TEMPERATURE
:OMPARATOR £4 25
ELECTRO LAUGH
TRANSISTOR MICROPHONE LI 70
AUTO ALERT
All electronic part. and metal bracket 22 50
RAIN WARNING ALARM
All electronic part. and chassis SI S0

WA -WA PEDAL £2.90
DARKROOM TIMER £4 0

SIGNAL INJECTOR
SOIL MOISTURE METER

.05.

L3 00

n're";:trir:::::=1":1747.::: J. BULL (ELECTRICAL) LTD.
oonductora add O1 post. Over II poet ire.
S.A.E. with enquiriev draw. (Dept. E.E.) 7 Park Street, Croydon CRO IYD

Callers to: 102 3 Tamworth Road, CROYDON
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wouuSTATE
SATIERY/11/JIIS 1C/ DC

Combined

V.H.EAMIENI RADIO
and CASSETTE

TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE
Latest sensation in the world of sound
First-class makers. Fabulous VHF, AM/FM
Radio AND C Tp Recorder end
Player combined, AND runs off standard
batteries or mains (plug in the 220/240'u. AC
line cordl. Record, play back anything, anywhimel Even tap direct from
Radio as you listen! RECOMMENDED RETAIL PRICE GENUINELY
E44, WE OFFER AT ALMOST HALF PRICE! Wonderful features:
 Press button Keyboard Control panel!  New "pop up" Cassette
rsiection system!  "MAGIC EYE" Visual Battery chmkirmording level
indicator or built in automatic leveller.  Separate ONIOFF, HI -LO
volume controls!  Heavy duty built-in pskm1  Earphone (for
personal listening or "rnonitoring") and aitnion spkm sockets!
 Remote control microphone!  Built-in wiv1 telescopic ax ion
aerial (2.4in. approx.)! Magnificently made case, Nxis IIlin. a Sqin.

overall pprox., with handle. Designs vary slightly. Takes
standard 30, 60, 90 or 120 -minute Philips Cassette Tapes obtainable everywhere.
The amaring built-in full circuit VHF, AM/FM Radio gives you superb
clarity of tone. incredible station selection-Unique rotating Station Selector
Dial-get all local city and regional stations in every part of the country plus
BBC, National VHF. Picks up dozens of foreign stations. Also fabulous in
marl You could pay Caf's rni-re for a Car Radio or Car Cassette player
ALONE! t3.375, CARA. 35p. Simple i ..... ctions, rmot control
microphone with on/off switch end microphon stand. BON US-
Standard Batteries and Cassette Tp 1.5p mitre if required.

./7JMMERCIAL TRAVELLERS Please note Merchandising officeP ouraHolborn Store. (PERSONAL SHOPPERS WELCOMEATt,
I BOTH STORES).

This opopierwipt
EVERYTHING!

WO LO WIDE
RECEPTION

THOUS
&NOANDSOf

TRANSMISSION&
STATIONS THE WORLD OVER

WAVEBAND 102.9E2I

£9.97p
BOX POST ETC Or

NOTJUST A RADIO-BUT TECHNOLOGICAL MAGIC,

THE VERY LATEST MODEL, SUPERSEDING
ALL PREVIOUS MODELS(-FANTASTIC
BRAND NEW RUSSIAN "MERIDIAN" 6 -
WAVEBAND PORTABLE RADIO, DESIGNED
FOR WORLD WIDE RECEPTION. Only put
into production aster incorporation of very conceivable possible up-
to-dme technological irriprovmnt had been care ully conidrd and
thoroughly examined. So advanced it will probably make your present
radio seem like  "crystal set"! It's far better than any 6 -wave radio
even they have produced! We're almost giving them away at 49.117- mere
fraction of even today's Russian miracle price) We challenge you to
compare performance and value with that of £34 radios! Instant refund if you
are not astounded! Purer and sw tone than ever) Much wider band

d than hitherto for "pin -point" station selection) Once again the
Russians have proved their fantastic ability' in electronics-brilliantly reflecting
their advanced micro-cituitry techniques in the field of spaceship and satellite
communications. YOU GET THIS AMAZING SET FROM US AT A PRICE
THAT BEARS NO RELAT ON TO TRUE VALUE! Yes, 6 separate wavebands
including Standard Long, Medium and Short Waves to cover the world!
Unique side control waveband selection unit gins incrdible ease of
station tuning! Thousands of different transmissions and ettion at
your fingertips 24 hours  day, even messages from all over the world.
Superb, sweet tone-controlled from a whisper to a roar. Push-pull output!
Separate ON/OFF volume and Treble/Bass tone controls! Take it nywhere-
runs economically on standard batteries. Internal ferrite rod aerial plus built-in
telescopic serial extending to full 331in length. It's also  fabulous CAR
RADIO-any speed requires no additional aerial. UNIQUE! Elegant
B ack, White and Chrome finished case. SIZE 10f in. o Bin x 3Cin, overall approx.
Magnificently designed, -nada to give years of perfect aeryic. With
WRITTEN GUARANTEE, manual with simple operating instructions and
circuit diagram. ONLY E9.117, POST, ETC., 43p. Standard batteries 2.5p extra.
Can also be used through extension amplifier, tape recorder or public address.

Dept. EE/4, 164 UXBRIDGE ROAD, LONDON WI2 IIIAQ
(facing Shepherds Bush Green) (THURSDAY I, FRIDAY 7).
Also t 37/39 High Holborn, LONDON, W.C.I (Thum. 7).
Both stores open from MONDAY -SATURDAY 9 a.m.-6 p.m.

ACOMPAR

ITS PERFORM/ACE with

134 RADIOS!

SHOPERTUNITIES LTD. ffJ L

r
I

III 1111 NI 1111 111 Ell ON El 1M 1M

NOW BUILD ON! WITH LST
FEATURING SOME OF THE MANY COMPONENTS FROM THE FREE LST CAT HAVE YOU SENT FOR YOURS YET???

TRANSISTORS
We stock all popular types but how about our
INTRODUCTION KIT LI-consisting of:
0071, 0C44. 0C45, ACI28, BC107, 2N2926,
0072 incl. data and connection chart.
ORDER AS PACK NO: EE I Ell
DIODES INTRODUCTION KIT SOp
2 x 0A131, 2 x 0A200 4 x 1 N400 I
(All recently used in EE projects/
ORDER AS PACK NO: EE2.

IC AMPLIFIER
PLESSEY SL403D WITH DATA
AND CIRCUIT INSTRUCTIONS

ORDER AS SL403D

 SO

El
CAPACITOR PACK Sop
10 popular values of capacitor including
polyester and electrolytic good starting stock!
Normal Cat. price over Sp
ORDER AS PACK EE4 I _1

VEROBOARD PACK SOp
36 square inches total area (approx) consisting
of .1 and .15 matrix
ORDER AS PACK V10:

PHOTORESISTOR ORPI2 Sop
Price includes data sheet. (German LDR03
type)
ORDER AS PART NO: LDRO3

NEON PACK SOp
Consisting of 10 miniature neon indicator
bulbs 65Vac 90 Vdc. Use 2704 resistor for
mains use.
ORDER AS PACK: EE5

1

BOOKS ETC:
Designers Guide to British Transistors: Data
on 1000's of common types El  40
110 Semiconductor Projects.
Marvellous book for the enthusiast: r
11.35 I

HOW TO ORDER:
Cit out whole advert.
Tick boxes for packs required.
Fill out name and address enclose payment.
ALL ITEMS THIS AD. POST FREE.

mu

I

I

L

PLEASE NOTE: Offer applies UK only-Overseas send extra postage. We will refund any overpayment
All orders despatched day of receipt. Spares for all packs in our FREE catalogue.

LST ELECTRONIC
COMPONENTS LTD.,

DEPT. E.E.,
7 COPTFOLD ROAD,

BRENTWOOD,
ESSEX.

STOCKISTS -DISTRIBUTORS OF: IR.
WELLER, MULLARD, NEWMARKET,
SIEMENS, RCA, ISKRA VEROBOARD,
IS-DECS, TEXAS, G.E.

Ell MO

FROM.-

NAME

ADDRESS

ENCLOSED/CASH/CHEQUE/PO. p

PLEASE PRINT CLEARLY TICK BOX -1. FOR CAT. ONLY

NE MI1 IN IIII III NM El J
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BUDGET HIGH-FIDELITY STEREO SYSTEMS

FREE
LEADS

AND PLUGS
SUPPLIED
WITH ALL

SYSTEMS

PREMIER STEREO SYSTEM "OR" Coneiste o' the new Premier 800 all tram tat, Memo amplifier. Garrard 2025 TIC auto
manual record player unit fitted stereo mono ceramic cartridge with diamond stylize and mounted .n teak fin.sh plinth with
',crepe: cover and two matching teak ilniah loudspeaker syetems. Absolutely complete and upplied ready to plug in and play.
800 amplifier has an output of 5 watts per channel with inputs for ceramic and magnetic plek-up, tape and tuner oleo tape
output socket and headphone socket. Controls: Bass, Treble, Volume, Bidanot. Selector. Power on/off. Monc/Stereo witch.
Stereo Headphone socket. Black leatherette cabinet with aluniinium front panel. Size: 121' x x 21'. (Amplifier available
0eparately if required 1116 16. Can. 40p).
PREMIER STEREO SYSTEM "TAO". as above but with Garrard SP25 MK III and magnetic cartridge. ONLY 54$. Carr. 1175

METER BARGAINS
MODEL (11,800 MULTIMETER
A precielon made pocket sized tent
meter, ideally nulled for tenting elec-
tronic circuits or electronic appliances.
Supplied complete with tent lead and
batteries. RANGES -DC Voltages: 10.
50. 250, 1.000V (1.000 opV). AC Volt-
age: 10. 60, 250, 1,000V (1,000opV).
DC Current: 1mA, 100mA. Resistance:
0.150K ohms. Decibel: -10 +22ilb (at
AC 10V range) IM 47. P. g P. 17p.

MULTI METER 20.000 O.P.V.
Feature, large try -to -read meter, wide
choice of rang.. With Wet leads,
(atterien and manual. Blue 41' v 91'
x I'. RANGES D.C. Volta/m.10-5-25-50-
250-500-2500v. A.C. Voltages 0-15-50-
100-500-1000v. D.C. Current: 0-50µA
2 5mA-250mA. Resistance : 0-6000 ohm.
0-6 meantime 1300 ohms and 30 Kohms,
at centre scale). Capacity: 10µµf to
-001µ1, 001µf to  Inf. Decibels -20 to
- 22dB. 5410. P. a P. 17p.

MODEL CT -62 MULTITESTER
RANGES -DC Voltages: 0, 5. 25, 100,
500/1.000V (20,000 ohms/V1. AC Volt-
age.: 0, 5.25. 100, 500, 1.000V (10.000
ohms/V). DC Current. 0. 50nA. 0, 5.
50, 500mA. Resistance: 0, 6k, 600k.
6M. 6011 ohms. Decibels: -20 db to
+62 db in 5 ranges. ass. P. a P. 17p

WILLER "EXPERT" SOLDER
GUN. Haven time and simplifies

soldering In the home and nervier
dept. Two position trigger gives Mutant

dual heat. 100/140 JD x .95 P. & P.
watt. 240 volt A.C. 041 30p

111=7C=SMIW
'Mark0inan" Soldering Iron. Lightweight 6' pencil bit.
Ideal for regular bench use and around the home. 25
watts. 240 volt A.C. 5160 P. A P. 15p

VERITAS V -3I3 TAPE HEAD DEFLUXER
A must for all tape mend Tape
heads become permanently
magnetized with constant use:
this lead. to background noise

that prevents perfect recording,. Simply
applied to recording head the V3I3
Irate, head free of magnetism. Cleans
any tape head in .eron,l,.

£1.72
P. P. 10p.

PREMIER HI-FI OFFERS
Rogers Ravensbrook 11
Stereo Amplifier in teak £38.50
case (List LS2 SO)
Rogers Ravensbourne
Stereo Amplifier in teak £49.00
case (List £64)
Metrosoursd ST2OE
Stereo Amplifier in teak £28.50
cam (List 439 50)
Goldring G L75 £29.00less Cartridge (List £41 61)
Garrard S'25 III with
GoldrIng 6800 cartridge £15.50
min CM  35)

SP25 M SPECIAL!
GARRARD sr25 Mk
III SINGLE RECORD
PLAYER FITTED
GOLDRINO 800 MAG-
NETIC STEREO CAR.
TRIDOR. COMPLETE
IN TEAK PLINTH
WITH COVER.
Total )let trice over 234

PREMIER PRICF

Gar P76
loss cartridge

£1 8.90
I

£19.50
G d AP76 with
G00% ready wired to 5 £29.95
pin Din in plinth with

Garrard 401
Transcription Unit
List 6.4015)

Garrard 2025 T/C with
Stereo Ceramic Cartridge
Garrard 2025 T/C with
Stereo Ceramic Cartridge
ready wired in teak plinth
with cover
Carriage and Insurance 50p extra any item.

£28.00

£9.97
£12.45

PREMIER 800 STEREO AMPLIFIER

I As treed in
SYSTEM 'ONE' above)
A truly high quality stereo amplifier -compare the
apecification, compare the price. Output: 5 watts per
channel. Frequency response: 30.20.000 Hz - 2 db.
Distortion: 1% Output Impedance It ohms nom. Input.
equalised G R.I.A.A. Magnetic 4mV. Ceramic 100mV.
Tuner 1001,V. Tape 100mV. Tape out 1841mV. Din
sockets for -nputs and output.. Control.: Bass, Treble,
Volume. Balance. Selector. Mono/Stereo twitch.
Stereo headphone pocket. Attractive slim line design
black leatherette cabinet with aluminium front panel.
Size 121' s 81' r '21'.

ONLY £16.25 Carr. 40p.

HI-FI STEREO
HEADPHONES
Designed to the highest
priesible standard. Fitted
21in. speaker unite with
emit padded es. muffs.
.Ml tastable headband

ohms impedance. Com-
plete with Eft lead and
stereo Jack plug.

£2.47 26p P.
.TER F.0 STETHOSCOPE SET Low imp.Slall PAIL'. 10p
MONO STETHOSCOPE SET Low imp. Ng. P. a P. 10p

"VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN O.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSIL1SED to encore the 'noel permanent bane. Highly resintant to break.
age, moisture. heat. cold or huninlity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped -attractively boxed.
LPS 3' 250' P.V.C. 28p LP8 sr 1200' P.V.O. 75p
TT8 3' 450' POLYESTER 37p DT6 51' 1800' POLYESTER 21 12
DT8 Si" NO' POLYESTER 57p TT6 51- 2400' POLYESTER SI 87
3P5 5' 804' P.V.C. 425 SP7 r 1200' P.V.C. 62p
LPS 5' 900' P.V.C. 50p LP7 7' 1800' P.V.C. 755
DT5 5' 1200' POLYESTER 755 DT7 7' 2400" POLYESTER 3125
TAPE SPOOLS 8' fip, 5', 61', 7' Po. TT7 7 3800 POLYESTER 345
lot and Parking :r N.: 5"/ 51'. 8p. 7' 10p (3 reels and over Fo/d. Fr,/

E.M.I. 13x8m.
HI-FI SPEAKERS
Pitted two 21in tweeters and
crossover network. Impedance
8 or 15 ohm. Handling eat. -
city IOW Brand new.

25.47 P. t P. 40p

VERITAS V-149 MIXER
Battery operated 4 -channel audio miser providing four
separate 13pute. Sine 6 0 3 . 21n. suitable for eldrtal micro-
phone low impedance micro.
phone, with transformer,
radio, tape, etc. Man. input
I Sr. Max. output 2-5v. Gain
6 dB. Standard Jack plug
socket Inputs, phonopluge
output. Attractive teak
wood grain finish case.
MODELONO £3 moil? £3.47 P 1M

TAPE CASSETTES

C60 (20 37P :176
C90 (m.) 62p :if;
C120 (;a.) 87p LT,
P. t P. 5p.

FREE Caasette Head Cleaner with um 10 curettes
All cassettes can be supplied with library cases
at 30. extra each

PREMIER RADIO H°:;-122-
23,TOTTENHAM COURT ROAD, LONDON, W.1 Te1:01-636 3451 -1 fw,-=
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ever -Way
electronics Ti`gyIs

SELF SERVICE
The enthusiast who has more than a passing or
casual interest in electronics will require a few
items of test and measuring equipment. These
will aid him when building projects, carrying out
experiments, and fault finding. Such require-
ments are not lavish, and can be limited to about
four or five items. Furthermore these can be
reasonably simple in design, and can be built by
the constructor himself, with real saving to his
pocket.
EVERYDAY ELECTRONICS Will be publishing

designs for such items of equipment, from time
to time. And this month we make a start by
including full details of a mains operated power
supply unit.

ON TAP
As we have already declared, many useful

electronic devices and gadgets can be battery
operated and if proof of this is required, look
over the projects we have published to date.

Dry batteries have obvious advantages, but if
a fair amount of practical work is intended, it
will be found very convenient to have
permanently on hand a d.c. supply that can be
easily varied to give any output between zero
and 16 volts. In other words, a "stand-in" for
any of the commonly used batteries. So we
recommend this power unit as an important
acquisition for every constructor's workshop.

Our May issue will be published on Friday, April 21

PLUNGE IN
We hope some of the enthusiasm shown by our

Memory Store writers has been infectious and
that many others have, as a result, been
encouraged to take the plunge for the first time.

The wife of one reminiscing scribe has indeed
taken the plunge-with pen, not soldering iron
though-and her cautionary tale is published for
the benefit of other wives!

WOMEN'S LIB
But in this enlightened age-equality of the

sexes and all that-why should we assume
electronics to be an exclusively male hobby?

In industry, the fair sex plays a prominent
part in the manufacture of minute devices like
transistors and other components; also in the
wiring up and assembly of complete electronic
equipments. Feminine touch and dexterity (and
patience ! ) are assets in such operations.

There seems no logical reason why these
attributes should not be channelled into a
recreational activity as well. So perhaps the wife
could be recruited as an assistant-or does the
thought provoke cries of horror from hubby!

Seriously, there must be quite a number of
women who are interested in electronics and who
actively participate in this hobby of their own
accord. We would like to hear from you, ladies.

EDITOR F. E. BENNETT M. KENWARD B. W. TERRELL B.Sc.

ART EDITOR J. D. POUNTNEY P. A. LOATES S. W. R. LLOYD

ADVERTISEMENT MANAGER D. W. B. TILLEARD

E 1PC Magazines Limited 1972. 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 quo:ed are those current as we go to press.

Subscription Rates including postage for one year, to any part of the world, [2.35.
Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 0 -634-4452; Advertisements 01-634-4202.
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CONSTRUCTIONAL PROJECTS

SIMPLE CALCULATOR An interesting educational project by Mike Hughes 302

D.C. POWER SUPPLY UNIT For testing constructed gadgets by F. C. Judd 320

BABY ALARM Remote audio monitor by A. Lester -Rands 326

GENERAL FEATURES

EDITORIAL 300

RUMINATIONS by Sensor 306

SHOP TALK Equipment and component buying by Mike Kenward 307

THE TAPE RECORDER How it works by John Howcroft 308

WIFELY WOES A constructor's wife advises others by June Burn 3 I 3

TEACH -IN Part 6-Semiconductors: Diodes by Mike Hughes 314

FIFTY YEARS OF BRITISH BROADCASTING How it all began 330
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The Everyday Electronics Construc-
tors Companion booklet we are giving
away rext month is aimed at all con-
structors and will, we are sure, be of
value to all our readers. This booklet
can only be obtained by buying next
month's issue so make sure you do not
miss out. For more details on the Con-
structors Companion and next month's
issue see page 325
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cula r is y simple to make and
undertake without too much worry

by al ginnOrs. Th rinciple of operation is
easy to un rstand nd, although it seems
eleprolleiry is the same principle as used in
complex nt ern analogue computers. The
instrument bles one to carry out multiplica-
tion with a degree of accuracy-regrettably
the answer nnot be more accurate than one
can read a , so do not embark on the project
if you want something that is going to be as
good as, or better than, your slide rule. The best
way of viewing it is as an interesting instruc-
tional aid.

There is very little wiring in the unit and most
work will be found to be in the preparation of
the knob dials-these control the ultimate
accuracy. Before explaining the constructional
details let us see how it works.
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p
Components ....
Resistor

R1 1 2kit 10%, carbon

Variable Resistors
VR1 30012

VR2 510..).

VR3 510.1.

All linear wirewound

.4110P
TALK

Diodes
D1 -4 0A81 or equivalent germanium diode
D5 1N4148 or equivalent silicon diode

Miscellaneous
ME1 100 ,A to 1mA edgwise level meter (see

text)
S1 single pole single throw toggle switch
B1 9V Battery. PP3 type

Small Ttrry clip to hold battery, battery con-
nector, pointer knobs, materials for case,

\ connecting wire.

CIRCUIT THEORY
The complete circuit diagram is shown in

Fig. 1. Potentiometers VR1, 2 and 3 are all
working in their true mode-as potential
dividers. Let us assume that we will be running
off a 10 volt supply line (in actual fact it does
not matter what this voltage is in the final unit).

at the wiper of VR1 can be set
between zero and 10 volts the value being in
direct proportion to the degree of rotation of the
wiper. By calibrating the knob of this potentio-
meter with numbers from 0 to 10 we were able
to accurately set a voltage to represent the
number in question (we call this voltage the
"analogue" of the number).

Potentiometer VR2 takes the potential at the
wiper of VR1 and in turn we can tap off any
proportion of this potential depending on how
far we turn the control of VR2. If we connected
a voltmeter between the wiper of VR2 and the
common rail (Fig. 2) we could read the voltage

R2

troy

ME
(10V FULL
SCALE)

ov

Fig. 2. Theoretica circuit to show the basic
operation of the Simple Calculator.

that was left. Let us also calibrate the scale of
VR2 with numbers 0 to 1.0 in 0.1 divisions. Set
VR1 to five (the potential at its wiper would be
5 volts). Now set VR2 to 0.5 (i.e. half way)-the
potential read on the meter would be 2.5 volts.
The circuit is actually multiplying 5 by 0.5 to
give an answer 2.5 but of course the answer is
shown as an analogue voltage. You could work
out a similar state of affairs by setting the
number 8 on VR1 with 0.4 on VR2; the answer
would be shown as 3.2V.

FINAL DESIGN
Obviously for the system to be accurate ',-

battery voltage must be stable and also at
that ' ,e

ought to be 10V. The latter point is not
sarily true because we could make a volt'.
which was arbitrarily calibrated in "numbs
as opposed to real voltage levels. In practic
however we need not worry about the battery
voltage at all if we use a potentiometer (VR3
Fig. 1) to convert from the analogue voltage
back to a number. This is done by having VR3
as a potential divider across the supply voltage.
It is possible to set the wiper so that the poten-
tial produced by it exactly equals the potential
at the wiper of VR2 and the answer is read off
on the dial of VR3.

VR1
loon

4
VR:
ck,3

DI
048)

04
0A81

0

0 0
MEI

03
OA 81

4.411.D5

02
04 81

IN4148

VR3
Skil

31
9V

Fig. 1. Complete circuit
diagram of the Simple
Calculator.
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We detect that the potentials at the two wipers
are the same by detecting current flow. When
there is no potential difference ( i.e. potentials
at X and Y are the same) no current will flow
through the meter and diode circuitry. If that
at VR2 is more positive then current will flow
through D1, into the positive terminal of the
meter and out through D2 (R1 is only there to
protect the diodes from excessive current and
D5 protects the meter movement). On the other
hand if the wiper of VR3 was the more positive,
current would flow the other way through D3
again into the positive terminal of the meter
but out through D4.

Note that the meter will always read a positive
current irrespective of the direction of current
flow by virtue of the diode bridge. To find the
answer to a multiplication all we have to do is
adjust VR3 until the meter shows zero current
flow and then read the proportion of rotation
of VR3 off its dial.

OPERATION
As with a slide rule you can use the instrument

to multiply any magnitude of numbers but you
must decide for yourself where the decimal
place will occur in the answer. In practice you
should always attempt to set the number whose
first digit is closest to 10 on VR1, otherwise you
might find that the potential of the answer may
be less than one unit of calibration and hence
difficult to read on the dial.

Because of the independence of the meter to
direction of current flow the polarity of the
supply is unimportant and because everything
is measured in terms of degree of shaft rotation
of potentiometers and VR3 is run off exactly the
same voltage as VR1 the actual value of the
supply is unimportant. In practice it ought to be
at least 4.5 volts to ensure sufficient current
through the meter to enable one to identify an
obvious zero, hence 9 volts will do. The prototype
used a small PP3 type battery. Current drain is
very small and if an on/off switch is provided the
life of the battery ought not to be much less than
its shelf life.

CONSTRUCTION
The potentiometers should be wirewound types

and must be linear law. Note that VR1 has a
value of resistance very much less than VR2 or
VR3 although the actual values do not have to
be the same as the prototype you should keep
this ratio of values about the same or greater
i.e., VR1 can be anything in the range 100 to
300 ohms while VR2 and VR3 can be 2 kilohms
to 5 kilohms.

Diodes DI, 2, 3 and 4 must be germanium
types to avoid a wide "dead band" on the meter
and D5 must be a silicon type because it must
not pass forward current until 500mV is placed
across it. Most edgewise level meters may be
used for the meter; the sensitivity should be

between 1001,A and lmA; actual sensitivity con-
trols the ease of detecting small variations from
zero current. Resistor RI can be in the range
500 ohm to 1.5 kilohm.

The layout and wiring of the unit is shown in
Fig. 3. All wiring is self supporting and layout
is not important; the only important things to
watch for are the polarities of the diodes and the
meter, and to which ends of the potentiometers
wires are connected-this is vital otherwise cali-
bration will be reversed! As previously stated
the battery polarity is not important in this
circuit.

SCALE MARKING
Different types of potentiometer have different

overall degrees of rotation and this must be
determined for the types you have. Remember
that there may be a dead portion of a few
degrees at either end of the track. Use an ohm
meter to determine the active degree of rotation
you have and measure this using a pointer knob
moving over a protractor. Once you have found
this value ( it should be between 260 degrees
and 300 degrees, depending on the type of
manufacture) divide it by 10 and then use a
protractor to exactly mark off ten equal divisions
round each potentiometer fixing (Fig. 4). These
can be drawn in as radial lines over which a
large pointer knob can move.

It cannot be over emphasised that this is the
most critical part of the job if the instrument
is to be at all accurate. Further subdiVisions
can be placed inbetween the major divisions if
required.

The prototype used a piece of 14 gauge
aluminium for the front panel (Fig. 5). Careful
scrubbing with dry wire wool in a horizontal
direction will produce a satin finjsh which can be

Fig. 4. Potentiometer control marking. This
should be carried out as accurately as possible.

DEAD TRACK

ACTIVE TRAVEL
(DIVIDED INTO

10 MAJOR DIVISIONS)

DEAD TRACK
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Simple Calculator

Fig. 3. Layout and wiring of the Simple Calculator. Battery BI is mounted in a Terry clip fixed to the
front panel.

Fig. 5. Front panel drilling details and case
dimensions.

HOLE TO SUIT MEI

12

BATTERY MOUNTING HOLE

HOLE TO SUIT SI
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View of the completed Simple Calculator
showing the designations affixed to the front
panel using Letraset.

immediately lacquered with aerosol polyure-
thane varnish. This provides a good finished
surface which can be marked using Letraset.
The surface can then be given a final coat of
varnish to protect the lettering. A practical tip
to ensure reasonable accuracy is to adjust the
zero set of the meter (in simple level meters this
may be inside the case) so that the needle is
some way up the scale in its neutral position;
this makes it easier to determine a zero current
position.

A simple wooden case can be made to house
the completed unit as shown in Fig. 5. The hole
for the meter may differ according to the type of
meter used.

APPLICATION
The knobs of the prototype were labelled A,

B and C as shown in Fig. 5. This way it is easy
to give instructions on how to use the calculator.
Set the two numbers to be multiplied together
on A and B and then turn C until minimum
current is seen to flow through the meter; the
answer can be read off dial C.

Reciprocals can be found by setting C at 1,
next set the number whose reciprocal is required
on B and turn A for zero current-the answer is
shown on dial A. An extension of this enables
one to carry out divisions where the answer
must always be a decimal fraction less than
unity. For example 2 divided by 3. Set 2 on C
and 3 on B and turn A for zero current. The
number displayed on A will be approximately
6-6 this means that the answer is 0-66.

If you wish you may subdivide the main
divisions of the scale into ten finer units thus
enabling better accuracy with two digit numbers.
Obviously the larger the diameter of the scales
the easier it is to work accurately, but there is
a limit to the ultimate accuracy of the calculator.
This is due to the linearity of the potentiometers
and the ability of the meter to detect very small
current near zero-the latter could be improved
by using a more expensive 50,'A meter.

C]
Cover picture: Blackboard and easel kindly loaned by A. W.Gamage Ltd., Holborn

cRuminations)
By Sensor

Time to Stare
So restrictions on TV broad-

casting hours are to be removed.
I'm all for freedom and removal
of restrictions but I am very sus-
picious of this move. There is,
already, much more than enough
TV for me, I don't want to pay
for any more, and if programme
time is increased someone has to
pay. We all know who foots the
bill, like it or not, in the end. As
I see it, commercial television
companies will sieze the oppor-
tunity to sell more advertising
time and will need to make
programmes to fill in the slots
between the advertisements. In-
evitably, many of these new
programmes must be in the
"popular appeal" i.e. lowest com-
mon denominator class in order
to capture the largest audience
for the advertisements. So we are

unlikely to see anything different
on our screens-just the mixture
as before-but more of it.

The B.B.C. will want to com-
pete with the commercial com-
panies for the mass audience and
must, therefore, increase its out-
put of "popular" programmes;
consequently, there will be a call
for an increase in the licence fee.
The cost of additional advertising
on I.T.V. will be passed on to the
consumer, by way of higher
prices, resulting in a further in-
crease in the cost of living. What
will the viewer get out of it, more
mush for morons?

Unnatural Breaks
'11w other evening I felt in

need of some relaxation and I
tuned in to I.T.V. to watch
Appointment with Fear. The Ham-
mer Films spine-chiller looked
quite promising but didn't stand
a chance; three breaks for
advertisements made sure that
any feelings of terror that might
have been aroused were quickly
dispelled. Rhapsodies about beans,
margarine and pet food are un-
likely to chill the marrow-at

least, not in their currently pre-
sented form, and but for the
advertisements I could have been
in bed ten minutes earlier.

I can switch off, I can choose
my programmes but I cannot
choose the advertisements that
will interrupt my viewing and, per-
haps, spoil my carefully selected
entertainment. The B.B.C. has
recently stepped up the adver-
tising of its own programmes.
The programmes have not been
interrupted, as yet, for the
advertisements but I find them
irritating, nevertheless.

What does it all add up to? In
my opinion, the entertainment
value of television viewing is de-
clining. I may be getting old and
crotchety and a bit neurotic, but
I look back with nostalgia to the
days when full length plays and
documentary films were regular
features of evening viewing. We
complained, from time to time
when old films were shown too
frequently, but those were surely
the great days of television. Some-
where along the way, standards
have slipped; it seems such a
shame-electronics deserves bet-
ter than this.
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A NUMBER of readers have
T-1 written to us asking for
advice when buying a test meter.
Firstly let us say that we will be
publishing a design for such a
meter at some time-it will be a
simple device, easy to construct
and providing ranges that would
be used most for testing our
designs. For those who still want
to buy a meter the following
advice may be of some assistance.

Firstly most meters are only as
good as the price tag, by this we
mean that it is probably best to
buy the best you can afford. A
good meter properly used and
carefully treated will last a life-
time and if you buy a good one
to start with you will never regret
it. How do you know the good
ones from the bad? The ranges
available and the ohms per volt
are the best way to tell (20,000
ohms per volt or more is good).

You can ignore the dB range
and the capacitance range, unless
you really know what you are
doing these are useless so do not
buy a meter just because it has
these two extra ranges. We would
not advise anyone to buy a meter
costing less than about £3-you
could probably make one as good
for less.

If you can find a 20,000 ohms
per volt (on d.c. ranges) meter
with the following ranges it will
satisfy most requirements for
transistorised equipment testing
and servicing:
D.C. Volts 0-500 volts in about

4 ranges
A.C. Volts 0-500 volts in about

3 ranges
D.C. Current 0-500mA in about

3 ranges
Resistance 0-5MO in 2 or

3 ranges
You may find it difficult to

obtain a 500mA d.c. range on the
less expensive meters, you could
settle for a maximum of 250 mA.

The Normatest 2000 multi -range
test meter.

SHOP
MILK
By Mike Kenward

If you want something really
professional for E1750 the
Normatest 2000 multi -range test
meter, that has recently been
announced in this country, has 41
ranges, is 20,000 ohms per volt
d.c. and 4,000 ohms per volt a.c.
It covers the range 0-6A d.c., 0-
600V d.c., 0-6A a.c., 0-600V a.c.,
0-5MO in 6 ranges and has a

± 2  5 per cent
for the d.c. ranges. The meter
can also be used to measure
temperature (with the addition of
a separate thermocouple) and
gain -20 to +46dB. The price
includes a carrying case and test
leads.

We hope this information will
be of some assistance, now let's
look at posgible problems arising
from this issue.

Simple Calculator
You can hardly go wrong with

the Simple Calculator construc-
tion, it will even work with the
battery reversed! One point to
watch is that you use germanium
diodes for the bridge and a silicon
diode for meter protection. The
reasons for this are stated in the
text. Almost any small meter will
do and there are a number of
1mA range ones available from
many suppliers.

Incidentally a centre zero meter
could have been used without the
bridge but this could have added
to the cost. Also the article ex-
plains the bridge principle so you
can learn something from it, we
try to be educational as well as
practical!

The wirewound potentiometers
can be any rating-you will see

from the photo's that one used in
the prototype was much larger
than the other two-this does not
matter. Incidentally you will find
it difficult to buy log wirewound .;
pots as they are not available, so
the ones you do buy may not be
marked linear, if you see what we
mean.

The knobs used on the proto-
type are home made and are not
available, however there are
plenty of fairly large pointer
knobs that are available.

Baby Alarm
The Newmarket PC2 amplifier

module for the Baby Alarm is
available from Home Radio and
LST Components Ltd., incident-
ally L.S.T. are the distributors;
prices may vary slightly its best
to check first. Other than the
module there should be very few
buying problems.

As stated in the text the case
used for the microphone does not
have to be as large as it is and
any small crystal microphone
could be used. There are some
available from suppliers for 60p
or less-both the miniature types
and the plastic encased types;
this is probably cheaper than buy-
ing an insert and a case. If you do
buy a complete microphone you
will need a line socket to connect
the microphone lead to the
screened lead that feeds the
amplifier.

Power Supply
The transformer used in the

Power Supply Unit should be of
reasonable size to fit the case
design and a suitable 13.5V
secondary type is available from
Henry's Radio Ltd. The meter
used in the prototype is a lmA
meter that has been calibrated
0.20V by the author. This meter
can be replaced by a 20V f.s.d.
meter that is available from G. W.
Smith Ltd. Three things to note
if you use the 20V meter; it costs
the same as the lmA meter, the
two multiplier resistors R4 and
R5 (10kfl each) are replaced by a
wire link and, the only point
against, the meter is not so ver-
satile if you want to use it in any
other equipment at a later date.

Almost any 50 p.i.v. (or greater)
bridge rectifier that can pass
about 200mA will be suitable for
the power supply or, as stated in
the text it can be replaced by four
individual rectifiers wired up in a
bridge; this may be cheaper.
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By John Howcroft

ks: rho rape
°corder

ONE of the most important developments in
modern communications is the magnetic

!ape recorder. Now capable of recording, pre-
serving and reproducing high fidelity sound.
Besides being a valuable instrument in many
scientific projects and daily communication
media, tape reccrders have become part 3f the
everyday domestic sound system. Modern
developments, such as cassettes and more
compact battery powered recorders have made
taped material 1.ery siliple to handle, tele and
store.

HISTORY
The ' magnetic sound recorder," as was

originally known was first expounded in theory
by Oberlin Smith in 1888. Smith devised a
machine which would apply metallic dus1 to a
cotton cord on which sound could then be
recorded by a magnetic induction process. The
machine did not, :lowever see the light of day.

It was not until 1898 that the first practical
magnetic recorder was built, it used a steel wire
as the recording media_ This "wire" recorder
was produced by a Dane named Valdema
Poulson. The rimorde used a mechanical/
electrical means of recordineand reproducing
sound since, at that time, no electronic means
were available; the valve :rad not been invented.

Sound was recorded though a carbon nicro-

ptone ronneciAl .nto an electric ircuit powered
by a large dry battery. To replay the recorded
sound a set of headphones was substituted for
the carbon microjnone.

Little more was heard about tape or magnetic
recorders until the 1930s when Dr. Karl Stile
developed an ,le Ironic magnetic recorder. Dr.
Stile used steel type in his machine and similar
machines were developed and used for a number
of years by the Br ,:ish Broadcasting Corporation.

Durirkg the smorid World War the Allies made
us:' of steel wire recorders while the Germans
c.evelop -d a plast :-based, metallic oxide coated
tape; ths was the forerunner of today's mag-
netic tapes. The steel wire medium is now
virtually extinct. but was used until quite
recently in dictating machines.

MAGNETIC TAPES
The modern recording tape consists of a special

plastic base normally acetate or polyester with
a coat:ng of fmrcus oxide or similar metallic
oxide. The partic es of metallic oxide can be
induced by a magnetic field so that they possess
a similar magreti: field. The magnetic impres-
s.on in these part.cles can represent a certain
soLnd aid, until the tape is disturbed by addi-
tional magnetic brces the recorded magnetic
impression will Ter ain on the tape.

To apply the necessary force to magnetise the
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CLEAN -TAPE MAGNETIC FIELD

RECORDING
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Fig. 1. The basic method of creating a magnetic
field on a recording tape.

oxide particles on the tape so that these repre-
sent a piece of music or speech we apply the
theory of electromagnetism. Magnetism can be
created by passing an electric current through
a coil of wire, preferably wound around a soft
iron core. In the case of a recording head for a
tape recorder this core usually consists of a
number of soft iron laminates. The amount of
magnetism can be varied by the amount of
current flowing through the coil. To change the
sound waves into an electric current a micro-
phone and an amplifier are used. Sound waves
acting upon a microphone mechanism produce a
very small electric current. The amplifier mag-
nifies the current produced by the microphone
and, in turn, passes it on to the recording head
of the tape recorder. The recording head trans-
forms the electric current into a magnetic force.
As the sound source varies in frequency and
volume so also does the current and the strength
and frequency of the magnetic signal at the
recording head, and hence on the tape (Fig. 1).

RECORDING HEAD
The metal core of the recording head forms

almost a complete circle, with the exception of
a very small gap at the point where the tape will
pass by it. The space created by the gap is closed
by the ferrous oxide coating on the tape resting
against the recording head, making a complete
360 degree magnetic field.

Thus the particles on the tape will acquire a
magnetic impression or field similar to the signal
being created by the current flowing through
the coil. As the current varies, so does the
magnetic field and, in turn, so does the
magnetic impression on the ferrous oxide par-
ticles on the tape. During a recording the tape is
passing the recording head at a constant speed.
The impression of the magnetic particles on the
tape is, therefore, a constant process.
Everyday Electronics, April 1972

BIAS
Unfortunately although the above description

is true, in transforming sound waves into mag-
netic patterns on a tape, a problem which is
fundamental to magnetic recording was encoun-
tered. This problem had to be solved before
magnetic recording could be considered really
satisfactory.

It was found that, when a magnetising force
is applied to ferrous material the degree of
magnetisation produced and retained is not pro-
portional to the applied magnetising force.
Beginning from zero, the amount of magnetisa-
tion first tends to rise very slowly, then rises
more rapidly, then tapers off again as the ferrous
material becomes magnetically saturated.

This occurs for magnetisation in either direc-
tion, so that the overall curve of induced mag-
netic flux plotted against magnetising force is
as shown in Fig. 2 ( curve ( a ) ). The diagram also
illustrates what happens to a sine wave signal
which is passed through such a recording system.

For clarity, the input is shown as a pure sine
wave (curve (b)). When transformed into a
magnetic pattern, then recovered for subsequent
amplification, the kink in the centre of the
magnetisation curve is found to have produced a
kink in the signal waveform (curve ( c)). The end
result is very severe distortion in the reproduced
sound.

To overcome this effect, it is necessary to
apply a magnetic "bias" to the tape so that the
signal does not, as it were, centre on the kinked
part of the magnetism curve.

The earliest system of magnetic bias involves
placing a magnet near the recording gap, or
passing a direct current through the recording
head, together with the signal to be recorded,
which causes the signal to centre on one of the
straight portions of the curve.

Fig. 2. Illustrating the distortion produced by
recording without bias.

0
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I

(a)
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Fig. 3. High frequency bias recording system.

While a relatively simple method "d.c." or
"permanent magnet" bias (as this system is
called) tends to produce a recording with undue
background noise. This is due largely to the fact
that each discrete particle on the tape is mag-
netised in the same direction, so that the tiny
pulses they produced are all additive and are
heard as noise on playback.

HIGH FREQUENCY BIAS
Nowadays, all but the most elementary

recorder's use a system of high frequency bias.
A special oscillator in the recorder produces a
high frequency signal well above the limit of
hearing. During recording, this high frequency
bias signal is fed into the recording head, along
with the input signal.

Because the bias signal is at a very much
higher frequency than the sound signal, the
head is responding to a powerful magnetising
force, even during instants when the sound
signal waveform is passing through zero. This
modifies fundamentally the way in which the
particles on the tape respond to the sound signal.

In fact, as far as the recording head is con-
cerned, the input signal is a composite wave-
form as illustrated in Fig. 3. As the tape passes
across the gap in the record head, each particle
is subject to one or more complete cycles of
high frequency energy and is displaced bodily
somewhere along its magnetising curve by the
simultaneous presence of the audio waveform.

What each particle retains in the way of
remanent flux would take far more space to
explain than is available here. The end result,
when the tape is played back, is an output wave-
form which is substantially free from non linear
distortion, as in Fig. 3.

Because the particles are not all uniformly

magnetised in one direction as with d.c. bias,
they do not Tend to generate additive noise
pulses as they pass across the replay head. The
background noise with high frequency bias is
therefore much lower than with d.c. bias.

ERASE SYSTEM
In most tape recorders, the high frequency

oscillator incorporated to provide the bias is
actually made to serve double duty. In a normal
tape recorder the threading is arranged so that
the tape passes over an "erase" head just before
it reaches the record/play head. During replay
the erase head is not in use. When a recording
is being made, however, a strong signal from
the high frequency oscillator is fed into the
erase head, creating an intense high frequency
magnetic field across the gap in its exposed
surface.

The amplitude of this erase signal is made such
that it magnetically saturates the particles on
the tape in both directions as they pass across
the erase gap. As they move out of the gap the
magnetic cycling diminishes to zero and the
particles are left with zero magnetisation. In
other words erasure eliminates any previous
recording so that the tape passes to the record
head magnetically "clean".

REPLAY
To reproduce sound from a recorded tape is

basically a reversal of the procedure and tech-
niques used in recording it without the need for
the bias. Where a current flowing through a coil
can create a magnetic field, so too can a magnetic
field passed through a coil create a current.

The tape is played back by passing it across
the playback head in the same direction and
at the same speed as when the recording process
took place. ( It might be noted that many tape
recorders use a single head for both recording
and playback functions.)

As the tape passes the gap in the playback
head the magnetic impression carried by the
ferrous oxide particles is induced into the play -

A modern stereo tape recorder.
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Fig. 4. Block diagrams of two basic tape recorder systems. Left the system using separate record
and replay heads. Right-the system using a single record/replay head.

back head. This magnetic field creates a current
within the head and this current is fed into an
amplifier and then to a loudspeaker.

The amplifier normally has a special frequency
response to compensate for any changes in
amplitude of the audio signal due to the record
and replay process. Just as one head can be
used for record and playback function. Block
diagrams of two basic systems are shown in
Fig. 4.

TAPE TRANSPORT
The transport mechanism used in a tape

recorder is an interesting and essential device.
It moves the tape across the recording, playback
and erase heads.

On very cheap machines tape movement is
achieved merely by motorising the take-up spool,
simple though this method may be, it is not very
effective. The actual speed of the tape across
the heads will vary according to the amount of
the tape on the take-up reel. For this reason any
tape recorded on a machine of this nature must
be played back on the same machine. On another
machine the sound would be distorted because
of variation in the original tape speed across
the heads.

The more usual method of transporting tape,
is to have a driving shaft or capstan close to the
heads. The tape is held in contact with the
capstan by a pressurised idler (or pinch) wheel.
The capstan is directly connected to a flywheel
(to ensure a constant speed) which is usually
belt driven from a central motor.

This motor, through the use of additional
belts, also keeps the take-up spool functioning
so tape does not spill once it leaves the driving
capstan. There is normally a slipping clutch
arrangement on the take-up spool. This allows
the speed of the spool to vary according to the
amount of tape on it so that it keeps pace with
the capstan and does not apply too much tension
to the tape as it leaves the capstan (Fig 5).

The supply spool is usually more or less free -
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wheeling with just a little pressure on it to
prevent it from unspooling tape when the
driving capstan and take-up spool are stopped.
Some tape recorders have two driving capstans
-one at each end of the erase and record/
playback heads. This ensures a very high degree
of accuracy in tape speed, which means more
faithful reproduction of material recorded and
played back.

Many modern tape recorders use three motors,
one drives the capstan and is usually a syn-
chronous motor which maintains a true speed
constant to the mains frequency. The other two
motors drive the take-up and supply reels. The
operation of these two motors is governed by
electromagnetic switchgear to ensure the proper
amount of tension on the reels so tape mis-
handling is eliminated.

FAST WIND
Almost all modern tape recorders are able to

wind on and rewind the tape at a fast speed.
In either of these modes the tape transport is
concerned with but one purpose-that of getting
tape onto one reel or the other as quickly as
possible. The tape is not required to perform
any electronic duty and is therefore lifted free
and clear of the heads and released from the
driving capstan mechanism. This allows the un-

Fig. 5. Basic mechanical arrangement of a

modern tape recorder.
SUPPLY REEL

DRIVE
MOTOR

TAPE GUIDES

PRESSURE PAD

PINCH WHEEL

TAKE UP REEL

/ SLIPPING/ CLUTCH

APSTAN

FLYWHEEL
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hindered passage of tape in either direction at
fast speed. The mechanism lifting the tape clear
of the heads also serves to protect the heads.
The rate of wear under rewind conditions would
soon render the heads useless.

In the fast forward mode, power is applied to
the take-up reel. In the rewind mode the supply
reel is powered. There is usually a slight braking
effect on the opposite reel to prevent tape
spillage should the operator decide to stop the
tape.

Additional to the transport mechanism are
tape guides which ensure proper alignment of
the tape as it passes across the heads. Pressure
pads are used to make sure the tape is held
against the heads during recording and playback
so there is no air gap between them. Both of
these items help to ensure good reproduction
of sound.

MULTI TRACK
Alignment of the tape across the heads is quite

important particularly with the multi -track
machines ( two and four track). Originally tape
recorders used just a single track, recorded
across the full width of the tape. After playing
such a tape it had to be rewound before it could
be played again. The single track (which is
confined to monaural recording) is used today
for high fidelity requirements in professional
and broadcast work.

FULL TRACK RECORDING

QUARTER (OR FOUR)
TRACK RECORDING

HALF (OR TWO)
TRACK RECORDING

HALF (OR TWO)
TRACK STEREO

Fig. 6. Various track arrangements. In the four
track system gap 1 records tracks 1 and 4, and
gap 2 records tracks 2 and 3.

The next advance was the half or two -track
system. This means the recording and playback
heads are only as wide as half the width of the
tape (actually slightly less than half to allow for
separation of the two tracks).

With the two -track system a tape could be
played through one way, then turned over and
played through again using the material on the
second track. The two -track machine also opened
the way for stereo tape recording using one
track for each channel but only (as in the one-
track monaural system) capable of being played
in one direction.
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The underside view of a Brenell tape deck. This
deck used three separate motors, one synchro-
nous type for the capstan and the other two to
drive each spool.

The four -track system solved the matter of
letting one run a tape back and forth using
stereo material. It also allows one to put a
considerable amount of monaural material on a
single reel of tape. This is done by ignoring the
stereo mode completely and recording different
monaural material on each of the four tracks
(Fig. 6).

TAPE SPEED
The amount of material which can be recorded

on a given length of tape can also be varied by
the speed of the tape past the heads. Standard
speeds in common use today are 712, 334 and 178
inches per second (in/sec). Other speeds are also
used, such as 15 and 30 in/sec for sound studios
and broadcast use. The faster speed is used
where the utmost in fidelity of sound is required.
The slower speed is only practical for voice
reproduction and is used on some dictation
machines or for recording lectures where fidelity
is less important than extended playing time.

However, more advanced electronics and
higher precision heads-at greater cost, of
course-can offset the loss of fidelity at low tape
speeds. Most modern domestic tape recorders
offer high fidelity at 7'2 in/sec however, and this
means reasonable tape costs for those building
up their own libraries.

It should be realised, however, that the quality
of the recorded material will not always match
the quality of the original when taping from
discs. And, of course, there is a variation in the
ability of different tape recorders to duplicate
the original fidelity of the sound.

As can be seen the modern recorder is a long
way from the Poulson machine of the 1890s and
with the introduction of electronic noise reduc-
tion systems and advances in the mechanical and
tape aspects the tape recorder will go on advanc-
ing for some time.
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. . . but N suit certainly is .VOT
decorative.

C INCE the main purpose of this
4 magazine is to encourage and
instruct our men -folk in a new
hobby, I have prevailed upon the
Editor to allow me a little space
to present the other side of the
coin-a wife's -eye -view of amateur
electronics.

As the wife of a keen electronics
man myself, it seems only fair to
pass on to other wives a few hints
and tips picked up over the years.
His new hobby does cause some
slight (?) disruption of the domes-
tic scene. Of course, some of the
lads may have workshops, or
rooms set aside for their hobby.
This is fine, girls, but do persuade
him to fix up an intercom, other-
wise you'll never speak to him.

My husband works on the
dining -room table in our all-
purpose living -room. This way,
we do occasionally manage to
exchange the odd word, but this

. . . I have of.yet to solve the problem
getting it off the wallpaper
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Wifely

Woes
arrangement can lead to domestic
friction. Electronic equipment may
be functioral but it most certainly
is not decorative, and all those
trailing wires do have a nasty
habit of getting entangled with
the cleane-!

If he is messy with the soldering -
iron, try to get some newspaper
between the carpet and the flying
solder-it's hell trying to get
blobs of the stuff out of the
Axminster/Wilton. I have yet to
solve the problem of getting it off
of the wallpaper, although this
can usefully provide an excuse for
demanding a change of decor.

Of course, your husband's new
hobby will have its fringe benefits.
As he becomes more proficient,
he will be able to make all sorts
of useful gadgets for the home
and car-or so I am told! Let's
face it though, these marvels of
science seldom seem to materi-

. don't use his soldering iron as a tin
opener

A few hints and tips for
constructors' wives,
passed on by the wife
of last month's Memory
Store author

By JUNE BURN
alise. In my experience, electronic
test equipment breeds only more
electronic test equipment. Still, I

don't really want an electrically
heated loo seat, do you?

This can be an irritating hobby,
but bear with it. Ask him what
he's making (even if you don't
understand one word of the
answer), sympathise when it
doesn't work (it never does at
first), don't use his soldering iron
as a tin opener, and your marriage
will probably survive this new
interest. After all, while he's
immersed in his transistors and
integrated circuits, he's not got
his mind on other birds, neither
is he in the local with the boys.
Mind you, there have been times
when I would have liked to get my
hands on that chap with the boat
(see last month). Well, how would
you like solder all over your
cooker?

. . . he's not got his mind on other bird,
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ELECTRONIC CIRCUITS -

IN THEORY and PRACTICE

TEACIIIN
...FOR BEGINNERS

By Mike Hughes M.A.

THIS month we introduce a very important
family of components called "semiconduc-

tors." Much has been written describing these
devices and many people might wince if they
looked at the background theory in detail. Never-
theless, in the practical sense they are fairly easy
to understand and once you get the hang of
their basic functions they are not so formidable.

In this series we shall limit ourselves to two
types of semiconductor-the "diode" already
mentioned in Teach -1n Part 2, and the "transis-
tor."

N- AND P -TYPE DOPING
First of all a few words about semiconductors

in general; if you have difficulty understanding
the reasons why they work, do not worry-it is
useful if you can, but not disastrous if you
cannot.

They are usually made from the metals,
germanium or silicon, which have the unusual
property (for metals) of having very poor elec-
trical conductivity in their pure states at room
temperature. This is because the atoms are
bonded together in a very precise manner and
there are no "spare" electrons "floating about"
as is the case of copper for example. e 0 e O e CD -T. -+If we heat up the pure material we can "dis-
lodge" a number of electrons and it will start
to conduct electricity in the usual way. Alter-
natively, if we introduce an impurity into the
metal (e.g., arsenic or phosphorus) we can
distort the precise equilibrium so that an extra FORWARD BIASED
electron is available for conduction for every
314 Everyday Electronics, April 1972

Fig. 1. Schematic diagrams of a p -n junction
(a) no voltage applied-not biased (b) reverse
biased (c) forward biased.

VIRTUA
BATTER,'

N -TYPE P -TYPE

DEPLETION
LAYER

(a)

N -TYPE P-T/PE

8 s
8e s

DEPLETION LAYER

REVERSE BIASED NO CURRENT
(b) FLOWS

Ic)

-IFCURRENT FLOWS



impurity atom added-this is known as "doping."
These extra electrons will be free to move about
thus increasing the electrical conductivity. By
"adding" electrons in this manner we say we
are introducing "negative carriers" (of current)
and the resultant material is called an "n -type"
semiconductor.

We could have "doped" the material with
boron which has the effect of absorbing an
electron for every atom added. This leaves a
"hole" where the electron should have been. As
this also upsets the equilibrium an electric cur-
rent can be made to pass, only this time because
the holes move (from positive to negative). A
material doped in this way is called "p type";
the p standing for "positive carriers."

In practice the level of doping is very low
and typically is only a few parts per million.

Because we can artificially control the con-
ductivity in this way the metals germanium and
silicon are called semiconductors.

P-N JUNCTION
Using imodern techniques it is possible to bring

together n- and p -type materials so that they are
in perfect contact. At the interface between
the two, the spare electrons in the n -type will
cancel out the spare holes in the p -type, and a
band is built up that is devoid of either positive
or negative carriers.

At first you might think that this cancellation
process would go on until all possible opposite
pairs of carriers had cancelled out-but this is
not so.

As the electrons move from the n -type
material they leave it with a small positive
charge. Likewise the holes moving from the p -
type material will leave behind a slight negative
charge. Eventually the negative charge in the
p -type will start to repel any more electrons
attempting to move across the interface and the
cancellation process will stop at this point. The
band of cancelled carriers is normally called the
"depletion layer."

THE DIODE
The semiconductor diode is simply a p -n junc-

tion. Let's see why it will only allow current to
flow in one direction. The potential across the
junction caused by the cancellation process is
as if we had connected a battery between the
p- and n -type materials with its negative ter-
minal going to the p -type Fig. 1(a).

If we now connect a battery across the two
materials (positive terminal to the n -type and
negative terminal to the p -type), we will allow
more cancellation to take place at the junction
thus increasing its width Fig. 1(b); but because
there are no free carriers in the depletion layer
no current can flow across it.

In practice there are always a few carriers
present (generated by other impurities or heat)
and so there will be a minute current detectable

r
(a)

....111111111
(b)

(c)

Three common diodes: (a) medium power recti-
fier, BY100 silicon (b) signal diode 1N4148 silicon
(c) signal diode 0A91, glass encapsulated point -
contact germanium (Magnified x

-this we call "leakage current." If this leakage
current is too great the junction becomes value-
less. If. on the other hand, we had connected
the battery in the opposite sense Fig. 1(c), the
depletion layer would be destroyed when the
voltage exceeded that of the "virtual" battery.

In the absence of the depletion layer (which
was acting like an insulating barrier) current
can flow virtually unlimited. When the battery
was connected so no current flowed, the junction
is said to be "reverse biased," but when current
flows it is said to be "forward biased."

The voltage level of the virtual battery is
rather important because it is quite noticeable in
electronic circuits. For germanium it can be from
50 to 300mV and 300 to 600mV for silicon;
variations are caused by changes of tempera-
ture.

BREAKDOWN AND POWER
DISSIPATION

If we reverse bias the junction and apply
larger and larger voltages, eventually we reach
a level when the depletion layer breaks down
and conduction suddenly occurs. This level is
called the "reverse breakdown voltage" and can
destroy the junction. This can vary from one
or two volts to thousands of volts depending on
the way the junction was made. Usually this
sets the limit which we must never exceed but
in some cases (Zener diodes) practical use is
made of this parameter.

When conducting in a forward direction the
material shows a degree of electrical resistance
(even though it is usually small) and conse-
quently some power is dissipated; this generates
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heat and a rise in temperature degrades the
junction performance. We always have to set
a maximum forward current to prevent this
happening.

All diodes work on the same principle and the
only variations are in the magnitudes of reverse
voltage and forward current limits, while the
quality is defined by the reverse leakage current.

Like all semiconductors, diodes are sensitive
to heat and although they are reasonably
tolerant you should avoid overheating them
when soldering (see Teach -In Part 1). With glass
encapsulations you should not bend the lead out
wires too close to the seal otherwise you might
crack the glass!

DIODE TYPES
Diodes are identified by type numbers which

are usually printed on the case. Regrettably one
cannot identify any particular characteristic
from this number and the only way to become
familiar with these is to look them up in manu-
facturers' data sheets.

As there are thousands of different types of
diodes made it is impossible to cover all possi-
bilities in this series but by and large you will
find that you can deal with most eventualities
with either one of the following or similar types.
0A91-a low voltage current germanium diode
encapsulated in glass; 1N4148-this is very
similar to the 0A91 except that it is made from
silicon; 1N4004-a reasonably high voltage
(400V) medium current (1A) device made from
silicon.

Because they are low voltage and current
devices the 0A91 and 1N4148 are sometimes

referred to as "signal diodes" while high voltage
and medium to high current devices-such as
the 1N4004 are called "rectifiers." The most
important characteristics of these devices are
given in Table 1.

POLARITY AND TEST
The two terminations of the diode have names.

If you refer to Fig. 2, the end to which the arrow

ANODEN44.1/4

Ij
CATHODE

Fig. 2. The circuit symbol used for the diode
showing the polarities. Current flow is out of the
cathode.

head of its symbol is pointing is called the
cathode and this is usually marked on the actual
device with a band, spot, or a + sign. The other
(unmarked) end is called the anode. If you

-r
I

MEI

Fig. 3(a) (above). The
circuit diagram for pol-
arity test and demon-
strating current flow in
one direction only.

Fig. 3(b) (left). The cir-
cuit of Fig. 3(a) wired
up on the Demo Deck.
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Table I: PARAMETERS OF SOME
COMMON DIODES

Type
No.

Description

Max.
reverse
voltage

(V)

Max. Max.
leakage forward
current current
(LA)

0A91 Germanium
point contact
signal diode

115 275 at
100V

SOmA

IN4148 Silicon planar
diffused signal
diode

75 0.025 at
20V

225mA

1N914 Silicon planar
diffused signal
diode

75 0.025 at
20V

110mA

AA 143 Germanium
gold bonded
signal diode

30 20 at
20V

60mA

0A200 Silicon alloy
diffused signal
diode

50 O. I at
50V

I 60mA

ZSIOA Silicon alloy
diffused signal
diode

60 0.05 at
60V

100mA

1N4004 Silicon planar
diffused rectifier

400 5 at
400V

IA

make the anode positive with respect to the
cathode the diode is forward biased and will
conduct. Try this for yourself using the Demo
Deck (see Fig. 3), then reverse the diode to see
that no current flows when it is reverse biased.

Use each of the three diodes to see that by
and large they all exhibit the same effect. This
is a simple test that can be used to see if a
diode is working correctly.

CHARACTERISTICS-FORWARD
BIASED

We will now try and plot what is called the

diode "characteristic" curve. This is simply a
curve or graph that shows the amount of current
flowing through it for different applied voltages.

To prevent passing too much current through
the diode we shall limit it with an external
resistor R3 in series with the diode, see Fig. 3(a).

Use VR1 on the Demo Deck to make a poten-
tial divider to use as a variable voltage source,
and a 10 kilohm resistor in series with the lmA
meter to make a 10V full-scale voltmeter.

Connect the diode D1 (0A91) as indicated in
Figs. 4(a) and (b).

Prepare a table for recording the voltages at
points A and B-VA and VB respectively.

Starting at zero volts and working up in small
increments, measure VA (crocodile clip at point
A) and then VB (clip at point B) for each incre-
ment. Repeat the expe:iment with the silicon
diode, 1N4148.

It can be seen that the voltage across the
diode is equal to (VA- V)-multiply by 1000
to convert to mV.

Now the current flowing through the diode at
each measurement is determined indirectly
using the voltage seen across R3 and applying
Ohm's law. In this case 1=VB- R3. Since the

Fig. 4(a) (above). The
circuit diagram for
measuring the diode
characteristics.

Fig. 4(b) (left). The cir-
cuit of Fig. 4(a) wired
up on the Demo Deck.
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Fig. 5. Forward and reverse characteristics for the
0A91 (germanium) and 1N4148 (silicon) diodes
obtained using circuit of Fig. 4(a). The two curves
would eventually become parallel straight lines
if we were able to plot the characteristics to a
higher voltage.

value of R5 is 1 kilohm, the numerical value of
Vs (in volts) gives the current flowing, in mA.

Plotting graphs of current flowing against the
applied voltage will give curves similar to those
in Fig. 5.

It can be seen that for the germanium diode,
0A91, there is a sudden change from passing
little current to complete forward biasing at
about 150mV. For the silicon diode, 1N4148, this
change occurs at a much higher voltage, 500mV.

This abrupt change or "knee" of the graph
occurs when the voltage we are applying just
exceeds the virtual battery across the junction
of the diode.

-REVERSE.. BIASED
Although we do not have a high enough

voltage available to cause reverse breakdown
you can start to plot the reverse characteristics
of these two diodes by reversing them in the
circuit, i.e., cathode to the wiper of VR1 and
measuring current for different voltages exactly
as before. Of course you should read zero current
at all voltages. Leakage current will be present
but will not show up because our measuring
system is not sufficiently sensitive.

TACHOMETER EXPERIMENT
We can demonstrate a very simple application

of where two diodes can be used in a circuit.
It is a very crude form of tachometer that will
record on a meter the rate at which a contact is
made to open and close. The circuit is shown in
Fig. 6(a) and should be wired up on Demo Deck
as shown in Fig. 6(b). You will only need one
extra component-a 16/LF capacitor with a mini-
mum working voltage of 12V. Dl is the 0A91
and D2 the 1N4148 (another 0A91 would work
equally as well for the latter).

Fig. 6(a) (above). The
circuit diagram for the
Tachometer experiment.

Fig. 6(b) (left). The cir-
cuit of Fig. 6(a) wired
up on the Demo Deck.
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V

Photograph of the Demo Deck in use for measur-
ing the characteristics of the 1N4148 (silicon)
diode.

METHOD
To operate the circuit, momentarily connect

the positive end of Cl to the +9V supply and
watch the meter, it will kick up a small amount
and then slowly settle back towards zero. Now
"dab" the wire on the +9V terminal at a regular
rate-say once a second-and notice that the
meter starts to read higher and although there
is a slight waver in the reading you can see an
average current level. Now speed up the rate of
making the contacts-the meter reads higher.
Note that this circuit will only work for rates
up to a few a second.

THEORY
The circuit we are using is called a "diode

pump" and works as follows: initially there is
no charge on C2 so the meter reads zero. When
you apply the positive lead to Cl a momentary
charge current will flow through Cl, D1 and C2
which are all in series.

Because Cl has a small capacitance, it will
charge up quickly-C2 only attaining a small
charge-and the charge current stops (even
though the wire is still connected to the battery).

Capacitor C2 does, however, charge up by a
small finite amount and this causes the "kick"
you see on the meter, but C2 will then start to
discharge slowly through the 10 kilohm resis-
tance of the meter circuit.

When you disconnect the battery, Cl will dis-
charge through R5 and D2.

During the 'charging part of the cycle, D2
was reverse biased because the potential at its
cathode was predominantly more positive than
the anode, but now the positive charge at the
positive end of Cl is applied, through R5, to
the anode and so it conducts this charge away
at a rate limited by the value of R5.

The potential at the cathode of D2 thus falls
to zero. Because C2 has a slight positive charge
on it Dl now becomes reverse biased and pre -
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vents C2 discharging back through the circuit.
If you re -apply the +9V to Cl the charge part
of the cycle starts again and the potential at
C2 will either rise back to its previous level or
go higher, depending on time between pulses.

The circuit gets its name "pump" because the
two diodes work rather like the leather flap
valve of an old-fashioned water pump that is
pumping squirts of water into a bucket with a
hole in the bottom.

The circuit given here is purely for demonstra-
tion purposes and cannot be used for many
practical applications due to its inability to work
at pulse rates greater than about three per sec
(i.e., frequency of about 3Hz) but the principle
is used very frequently particularly in equip-
ment such as electronic car rev -counters.

Next month we shall deal with the principles
of the transistor and armed with that informa-
tion we shall be able to move on to make some
simple circuits.

Now try the Test on page 333.

TEACH -IN PART 5 -ERRATA
We apologise for a technical error with

regards to the capacitor colour coding system
given in last month's Teach -In.

There are numerous capacitor colour coding
systems in use and the one given last month
refers to the very popular Mullard C280 series
and should be amended as follows: the first
three bands are correctly labelled, i.e., 1st and
2nd digits and the multiplier. The fourth band
gives the tolerance and is either black or white
indicating ± 20 and ± 10 per cent respectively.

The fifth band indicates the working voltage,
red 250V, yellow 400V.

Next Mont,: Transistors
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THOSE who contemplate carrying out much
experimental and constructional work with

transistorised electronics will find that the use
of batteries as a power supply can prove rather
expensive.

A simple variable voltage power supply of the
kind illustrated in this article will more than
pay for itself in quite a short time and unlike
batteries it doesn't run down. It will supply any
voltage up to 16V at a nominal maximum
current of 100mA and is fully protected against
overload even to the extent of a direct short
circuit across the output.

At very low current drain i.e. in the region
of 10 to 20mA, the maximum voltage is about
17V which is suitable for many npn silicon
transistor audio pre -amplifiers for example,
requiring between 16 and 18V for operation.

POSITIVE OR NEGATIVE EARTH
Either the positive or negative rails can be

"earthed" according to the requirements of the
circuit being supplied. It is only necessary to
move switch S2 to the appropriate position.

The meter always indicates the voltage at
the output terminals i.e. the operating voltage
being used. The a.c. ripple at any operating
voltage and up to maximum nominal current
drain is less than 0  5mV.

At any steady continuous current drain the
voltage variation at any setting is negligible.

CIRCUIT DESCRIPTION
The complete circuit diagram is shown in

Fig. 1 and is a fairly simple arrangement em-
ploying a small power transistor, TR1, to control
the output voltage.

The transformer T1 steps down the mains
voltage to 14V a.c. (r.m.s.) and applies this to
points X and Y on the "diode bridge" network.
This arrangement of the diodes gives full-wave
rectification across points A and B.

The reservoir capacitor Cl connected across
the bridge "smoothes" the pulsating d.c. from
the bridge producing a mean d.c. level of about
20V with a small amount of "ripple" voltage.
This is applied to the series combination of R1
and the Zener diode, D5. Capacitor C2 across
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Fig. 1. The complete circuit diagram of the D.C. Power Supply Unit.

D5 helps to eliminate ripple voltage that may
be present.

The Zener diode has the property of being
able to supply a constant voltage over a wide
range of current flow through it.

A si

contin

A small amount of voltage is dropped across
RI (Zener current limiting resistor) while D5
supplies a constant voltage of 18V to the poten-
tiometer VR1 which controls the voltage applied
to the base of Till.

The inclusion of TR1 in the circuit affords
stabilisation since without it, loads drawing large
current would cause the voltage across the
Zener to vary.

The voltage output from TR1 is a function of
the potential drop across the transistor and also
a function of the base -emitter voltage and
affords stabilisation as follows.

Approximate,
cost of

If.vomponents
£5.00 plus case

d supply providing 0 -16 volts d.c.
ariable output.

by F. C. Judd
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Components ....
Resistors

R1 1kil 1% 4W hi -stab.
R2 100 10W wirewound
R3 15k0 +10% 4-W carbon
R4 10ki2 1% kW hi -stab.
R5 10ki/ 1% IW hi -stab.

Capacitors
C1 2000,iF 25V elect.
C2 500,'iF 25V elect.

Diodes
D1 --D4 BY164CS1 Bridge type rectifier (1 off)

or if desired 1 N4002 (4 off)
D5 BZX61/C18 18V 1W Zener or any 18V

400mW Zener

Transistors
TR1 AD162 germanium pnp

Potentiometers
VR1 5010.2 linear carbon

SEE

Sh OP
TALK

Miscellaneous
T1 240V primary 12 to 14V 200mA secondary

transformer.
ME1 0-1mA 750 internal resistance meter
S1 Mains switch slide type, D.P.S.T.
S2 Slide type switch, D.P.D.T.
LP1 Mains panel neon with built in resistor
2 insulated terminals (1 red, 1 black); 0.15in
matrix perforated s.r.b.p. size 35 x 2iin.;
16 s.w.g. aluminium 34 x 25in. for heatsink;
control knob to suit VR1; aluminium angle
5 x tin.; various B.A. nuts and bolts for
fixing of panel components; aluminium for
building housing case or Universal chassis
parts-CU168 (7 x 5in.) 2 off, CU147 (7 x 3in.)
2 off, CU145 (5 x 3in.) 2 off.

The base -emitter voltage is the difference be-
tween the output voltage and the voltage sup-
plied to the base of TR1 via VR1 from the
Zener diode (which is constant for any setting
of VR1).

If the output voltage decreases (due to heavy
load for example) so the base -emitter voltage
increases, causing the output voltage to increase
and in doing so causes the base -emitter voltage
to decrease thereby decreasing the output
voltage. Thus the circuit is self -compensating
and the output voltage remains substantially
constant for a wide range of output loads.

The supply rails can only be earthed by the
switch S2 which connects either the positive or
negative rail to common earth.

No part of the circuit, except the frame and
core of the mains transformer, is directly con-
nected to the panel and case, which is earthed.

CONSTRUCTION
The prototype was constructed in a box made

from Universal chassis parts with everything
mounted on the front panel, but any size case
322 Everyday Electronics, April 1972

will do. The layout is not critical and may be
modified to suit individual requirements. How-
ever it is essential that a heatsink be used to
mount TR1 otherwise damage will occur to TR1.

Most of the components are mounted on a
piece of 0.15in matrix perforated s.r.b.p. size
4 X 214in. The layout of these components on the
board is shown in Fig. 2.

Begin by wiring up the board as indicated,
attaching all the flying leads and remembering
to use a heat shunt when soldering the Zener
diode, D5, in position.

The next thing to do is to make the mounting
bracket for the component board and the heat-

sink, and cut and drill the front panel to the
sizes given in Figs. 3 and 4.

When this is done, attach the remaining com-
ponents including the transformer T1, to the
front panel in the positions indicated.

It is best next to attach TR1 to its heatsink
making sure that TR1 is completely insulated
from the heatsink by using the appropriate
size mica washer and insulating bushes. Con-
nection to the collector (which is the body of the
transistor) is made via a solder tag under one of
the securing bolts.

Now connect the transistor to the component
board via the flying leads and then attach it
to the front panel in the positions indicated.

Connect all the flying leads from the com-
ponent board and the transformer to the panel
mounted components and wire an R3, R4 and
R5 as shown in Fig. 5. Connect a suitable length
of mains lead to S1 as shown.

THE METER
The resistors R4 and R5 are hi -stability types,

and in series with the lmA full scale deflection
meter convert it to a 20V voltmeter.

Although the prototype was built with this
kind of meter arrangement, it may be better to
use one of the readily available 20V voltmeters
which costs the same as the lmA meter and
need no calibration. The 20V meter would



D.C. PMER
MINN
UNIT

Fig. 5. Shows the position-
ing of all the components
in the aluminium case and
the flying lead connections
to the component board.
Ensure that TR1 is fully
insulated from the heatsink
by using a mica washer
and plastic bushes.
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BRIDGE RECTIFIER (D1 -Dl)
1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

VR1
S2 (JUNCTION

OF R3 -R4)

1 2 3 4 7 10 11 12 13 14 15 16 17 18 19 20 21 n
`--y--"" VR1

SECONDARY
OF T1

replace the 1mA meter and the series resistors
A R4 and R5.

If however, a lmA f.s.d. meter is used as the
voltmeter, it will be necessary to remove the
meter scale and recalibrate it to read 0 to 20
volts.

This is done as follows: take off the meter
cover and remove the meter scale by undoing
the two retaining screws; gently slide the
scale away from the meter. The original figures
can be era.ed and new figures 0-20 inscribed.

0
N
M

K

H

F
E

C

8
A

25

TR1
COLLECTOR

Fig. 2. The layout of the components on both
sides of the board.

USING THE UNIT
It is a simple matter setting up the power

supply unit for a specific job and should be car-
ried out as follows: attach the battery leads
from the test project to the negative and
positive insulated terminals on the unit panel,
decide which lead is the earth lead and switch
S2 (marked E on front panel) to the correct
position.

Turn VRI fully anticlockwise (zero volts) and
then plug in to the mains and turn on switch Si.
Rotate VR1 to give desired voltage level-this
is indicated on the meter.

The completed power supply unit is protected
against temporary short circuits by the inclusion
of the high wattage resistor R2 which will dissi-
pate any power due to overload, However do not
leave the unit running with a short circuited
output, but switch it off until the overload is
removed.

A direct short circuit will instantly reduce the
output volts to zero and this will be shown on
the meter. The unit will comfortably supply up
to 100mA continuous at any voltage below 16V
and between 150 and 200mA intermittent at 16V.

CUT ALL HOLES
AND SLOTS TO
SUIT COMPONENTS

TRANSFORMER
MOUNTING
HOLES HEAT SINK

MOUNTING
HOLES

0
52

0

COMPONENT BOARD
MOUNTING HOLES

OUTPUT

dS,

J

TERMINALS

E 11/1

27/;

7

27,;
"

1,1;

114'

16 S.W.G. ALUMINIUM

3/i6 DIA HOLES
FOR TR1

,...,

3/9" X 3/; ANGLE

ALUMINIUM

31/2"

Frg. 3. (above) The dimensions of
the heatsink for TR1.
Fig. 4. (left) The dimensions of the
front panel showing positions of
holes and cut-outs for mounting
the components.
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Order Now!

nte r

wit
72 issue of

Everyday. Electronics

CONSTRUCTORS
COMPANION

inside every copy of the
MAY issue of

Everyday Electronics
This is a booklet you will not want to be without. It provides a useful reference on many aspects of electronics

A list of transistors with types, base connections and brief data is provided together with information on
transistor circuit configurations. Resistor and capacitor types and colour codes; data on other circuit
components. Features on various constructional methods and the art of soldering will interest all new
constructors.

Metal Locator
Designed for construction simplicity and ease of

operation this single transistor metal locator pro-
vides a meter indication when buried metal is located.
Just right for beachcombing or searching your back
garden.

Electronic Sound and Music
Our feature article next month describes how to

make your own electronic music using an ordinary,
tape recorder and an audio tone generator that will
also be described in this same issue.

There is bound to be a heavy demand for this
special May issue. Make certain of your copy by
placing an order with your usual supplier.

ON SALE FRIDAY APRIL 21.

May is the time when the bee -keeper
has new colonies. This electronic Bee
Counter is just the thing for recording
the growth of a colony.
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N. need to have the hi
turned right dcwn, ar c

(laced to vlikper level, just in
sbiuld awake ,ind VO:C2 its d.sco

sound
ation re -

e liaby
he -baby

m described in this article will solve the
problem of being abie to hear cries of protest.

Tu circuit has been s mplified to a great
ex'( nt by using a likes built main amplifier,
but s:une constructional exercise can be obtained
from building the raf:Icphonc pre -amplifier and
of course assembling the units within their res-
pective boxes. The niaolograSs show the origi-
nal boxes that were used to'house the amplifier
and speaker, and the
plastic electrical conne
from electrical fittings
able in a variety of size
mately the same dim

crophone. These are
g boxes obtainable

aiiers and are avail-
cose a pair approxi-

ions as the originals
which were about 4'2 inches by 412 inches by
312 inches deep. Th he Loxes are generally
white and do not I oct of place in most
homes. The crystal ophcne could be put
326

A simple design
using a ready made
amplifier module to
simplify construct-
ion. Designed with
the baby's safety in
mind.

By A. Lester -Rands

a much smaller
crophone in a plastic: ca could he used i

desired.

CULT
he circuit is given :n and consist;; of

transistor pre-za3plier consisting of TR1
raises the sigial le el from the micro -

ph to a sufficient l?.vel to supply the arrpli-
o attempt has bee-. made :o match the

impedance of the c:.-ystal rricrop:ione to
iplifie7 input impedance as this would cnly
icate the circuit; loss cue to mismatch is

made up by the ampl.fier gaii anyway. The pre-
amplifier is connectei to the Newmarket PC2
amplifier, the circuit 4--.g.tar-3 if which is shown
in Fig. 1, via the voltrie eilt-ol VR1. The out-
put from the PC2 mcdniE goes direct to the
loudspeaker which may be a-ry miniature (21: to
312 inch), 15 or 25 ohm .rtipearc-, type. A brief
specification of the amplifier is green in Table 1.
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Approximate,
cost of

-izomponents
.1 £4-00 plus case

CONSTRUCTION
The pre -amplifier is constructed on a small

piece of plain circuit board as shown in Fig. 2
and this and the PC2 amplifier are bolted on one
side of the amplifier case. The capacitors used
in the prototype are printed circuit types with
both wires at one end. This simplifies construc-
tion and provides a neater finished job, however,
this type of capacitor does not have to be used.
If the capacitors available are larger than those
specified this will not matter as there is plenty
of room for larger types on the component
board. The finished board is a similar size to
the PC2 amplifier and the two units are mounted
together on one side of the case.

Table I: NEWMARKET PC2 AMPLIFIER
CHARACTERISTICS

Operating voltage 9V
Output up to400mW into 15U

load
Input resistance I ki.).

Input sensitivity I mV for 50mW output
Quiescent (no signal) current 10mA

With a box the same size as the original, or
larger, there should be ample space for a PP9
battery as well as the loudspeaker. The layout
of the components on the front panel of the
amplifier box is shown in Fig. 3 and the photo-
graphs but again this may be varied to suit the
size of the box used. Note that two wander plug
type sockets (SKI) for the microphone lead are
mounted on the side of the case. A miniature
jack or similar two -pin connection could be
used instead but the earthed connection must
be from the screening braid of the microphone
cable (black socket to screen). The wiring be-
tween the various components mounted in the
case is shown in Fig. 3.

All that remains is to mount the crystal mic-
rophone in its box (Fig. 4) and connect it to the
sockets on the side. (A jack or two -pin connec-
tion could also be used here instead of wander

Fig. 1. Circuit diagram of the Baby Alarm. The part of the circuit enclosed by the dotted line box
is the Newmarket PC2 amplifier module.

(REMOTE
MICROPHONE

CI 2'5.F

PLI SK1
MIC

PRE -AMPLIFIER

R1

6 8k12

R2
10k11

R4
1k12

e

AMPLIFIER

RS 2.2k11

- CI
R3 3 100pF
6-8kfl

C3 l0/+F

TR1
NKT274

+ C2
50pF

SPOT

b

VR1

I-

PC2 AMPLIFIER
MODULE

CONNECTIONS b AND I ARE NOT USED

LSI

BI
9V

NKT 274
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Sabv
elklarm

Fig. 4. Microphone wiring for
box mounting.

FRONT PANEL

SCREENED LEAD

A

B

C

I 2 3 1 5 6 7 8 9 10 11 12 13 14 15 16

SKI (REM

PC2(d)

VR1

PC 2Io I

Fig. 2. (Above) Layout and wir-
ing of the component mounting
board.

Fig. 3. (Below) Interwiring of the
amplifier box of the Baby Alarm.
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Components ..  
Resistors

R1 68k12
R2 10ki2
R3 6 8ki2
R4 1ki.2
R5 2 2kil
W 10% carbon

Capacitors
C1 2.5i/F elect. 12V
C2 50/1F elect. 12V
C3 10/IF elect. 12V
C4 100pF elect. 12V

Potentiometer
VR1 10ki.! log. carbon

SEE

TALK

Transistor
TR1 NKT 274 germanium pnp

Miscellaneous
S1 Double -pole single -throw slide or

toggle switch
B1 9V PP9 battery
PC2 Newmarket amplifier module
MIC1 Crystal microphone insert (any small

type or complete microphone)
SKI, PLI wander plugs and sockets (2 red,

2 black of each)
LS1 Miniature 24in. to 3/in. 15 or 25i loud-

speaker
Screened lead (length as required), plain

perforated 0.15 inch matrix Veroboard 2iin.
11in. 6 BA fixings, connecting wire, plastic
cases (see text), control knob.

plug sockets.) It does not matter which way
round the leads to the microphone insert are
connected. The screening cable should prefer-
ably be screened light -weight microphone cable.
The baby alarm units may be permanently
mounted if required or, the microphone may
simply be placed a few feet away from the cot,
the cable led to the living room and the amplifier
connected up. The whole can be quickly gathered
up and put away when it is not in use.

In operation the unit is quite sensitive and
with the microphone even 6 feet away from a
crying baby the sound from the loudspeaker at
half to full volume setting will be as loud as if
the baby were in the same room.

SAFETY
The alarm is inherently safe due to its being

battery operated. There is no d.c. present at
the microphone end and hence even if the baby
removes the leads and puts them in its mouth
no harm can come of it, provided the plugs are
securely fixed. The box used to house the mic-
rophone is also harmless to a baby and quite
tough; if a complete microphone is used this
should be taken into account when purchasing.
Everyday Electronics, April 1972

Due to the high impedance of the microphone
the length of lead used to connect the two units
should be kept as short as possible to avoid
unnecessary noise or oscillation. The prototype
was tested with a 15 yard length of screened lead
and gave satisfactory results, suggesting that a
reasonable increase on this length could be used
without any major problems. To keep lead
length within reason the wire could be fed from
an upstairs room to a ground floor room via
the windows instead of running it down a stair-
case. Routing the connecting wire parallel with
mains wiring should also be avoided as this will
induce hum in the circuit.

CHECKING THE UNIT
The standing current consumed by the ampli-

fier with no signals is approximately 10mA so
do not leave the unit running longer than is
necessary. To test for operation, short circuit
the microphone sockets and turn the volume
control full on. A soft hiss should be heard
from the loudspeaker. Place the microphone in
another room to prevent feedback, which will
occur if the microphone is near the speaker,
and check by getting someone to speak quietly
into the microphone. A good signal should be
obtained from the speaker.

The unit is now ready for use and can either
be permanently installed or placed in position
as necessary.
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Fifty years of British

Broadcasting

FIFTY years ago British broad-
casting was born in an ex -

army hut near Chelmsford in
Essex, when on February 14, 1922
a group of Marconi engineers
began a series of regular experi-
mental transmissions. Every
Tuesday evening from a rigged -up
transmitter, call sign 2MT Writtle,
or more affectionately to its
listeners, Two Emma Tock. They
transmitted programmes whose
original purpose was entirely
technical. Shortly afterwards, in
May, another transmitter, later to
be even better known, was opened
up by the company at Marconi
House in the Strand in London.
This was the famous 2L0 station
that provided the foundation from
which the British Broadcasting
Company grew after its formation
on November 14 of the same year.

Two Emma Tock provided the
first regular broadcast service in
this country, and incidentally
broadcasting's first audience, an
audience which in its enthusiasm
for the pioneering programmes,
generated the original demand
for public service broadcasting.
The 2MT transmitter was set up
for use in a series of experiments
designed to establish the effective
range of a wireless telephony
transmitter. At the same time a
number of radio amateurs were
appearing, largely young ex -

In -Store Watch -dog

ST
MICHAEL HOW has an elec-

tronic watch -dog to help with
quality control.

Marks & Spencer's St Michael
brandname has long been a by-
word for dependability and has
recently been developing in the
foods market. As part of their
quality control effort in this
sensitive area, Marks are using
a GEC -Elliott instrument in
their shops, to check that chilled
and frozen goods are maintained
at the optimum temperatures for
freshness and quality.

The equipment consists of a
portable temperature measuring
and recording system. It enables

servicemen who had learnt about
radio during the 1914-18 war, who
had put together their own receiv-
ing sets, and who wanted trans-
missions to receive. Earlier
experiments with entertainment
had shown that there was a poten-
tial for wireless telephony outside
official communication and navi-
gation usage, but the official
attitude had been discouraging.

2MT opened regular broadcasts
officially on behalf of the
amateurs who needed a source
against which they could calibrate
their receivers, and to begin with
its programmes were not very
much more interesting than early
1920 transmissions made before
the government clamp -down,
when W. T. Ditcham read from
Bradshaw's railway timetable, but
the enthusiasm and gaiety of the
young Marconi engineers who ran
it very soon turned it into a half-
hour's entertainment in its own
right.

The names of those men read
like a roll -call of some of the
great names in Broadcasting. In
charge of the project was Captain
P. P. Eckersley, who later went
to the new British Broadcasting
Company as its first Chief
Engineer. It was his infectious
and spontaneous humour which
gave 2MT its unique flavour; he
had a gift for ad-libbing that con-
stantly alarmed those of a less
adventurous disposition who
worked with him. Others in the
team were Noel Ashbridge, later
Sir Noel, who was the BBC's first
technical director, R. T. B. Wynn,
a later Chief Engineer of the BBC

spot checks to be made at a
moment's notice, or can operate
continuously after the store has
closed to record changes through-
out the day, overnight or during
the weekend. Although the com-
pany has supplied similar static

and B. N. MacLarty, who became
Head of the BBC's Design and
Installation team.

By contrast, Marconi's 2L0
station, granted its licence in
May, began a rather staid exist-
ence, a happy coincidence for the
pioneers of 2MT, as it gave them
an opportunity to provide skits
and lampoons which were much
appreciated by their listeners.
2L0 operated on conditions of re-
stricted timing, at first even no
music, and low power, beginning
with 100 watts, later raised to
112kW.

By this time many wireless
societies had been formed and
more and more the demand for
radio receivers was being felt. In
the United States since 1919
"wireless" had become fashion-
able, but with no constitutional
control of the use of wavelengths,
chaos reigned in a commercially
sponsored free-for-all. The British
Government, seeking a way from
the dilemma posed by popular
demand on the one hand and a
justifiable reluctance to allow
free access to the air on the other,
set up the Wireless Sub -Com-
mittee of the Imperial Communi-
cations Committee in April of
1922. After consideration, their
recommendation to set up a single
broadcasting company w a s
accepted and in November 1922
the British Broadcasting Company
was formed from six commercially
interested companies with
£100,000 share capital.

2MT Writtle continued to trans-
mit until the following January.
when it finally closed down.

,,,11,111.111,I1111!1111111111111111

equipment for cold stores, ware-
houses and refrigerated ships,
this is the first portable system
for the retail trade. The system
is trolley mounted, so that it can
be moved from counter to counter.
or store to store.
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So many of the components
you want for EE designs
are in the Electrovalue
catalogue. Good service,
delivery and discounts

ELECTRIMN
Electronic Component

Specialists
THIS MONTH'S SELECTION OF POPULAR ITEMS
FROM THE ELECTROVALUE CATALOGUE

TRANSISTORS
No Type
2111197 Nil. NPN
2/11304 tier. NPN
2111305 PNP
2E2646 811.

212920 NPN
2/3066 NPN
2318702 PNP
213704 NPN
AC126 Ger. PSI'
AC123 PNP
AD149 PNP
AC176 NPN
 AD161 NPN
AD1E2 PNP
8C108 SII. NPA
8C109 NPN
BC15.8 NPN
BC169 NPN
B/184 NPN
131,151 19P19
OA20 Ger. diode
0A91
801
WO2

 Natched pair AD161 AD162

iSil, :idiom nor

Purpose
Oeneral

Oscillator, SCR driv-er
Small aig. amp
High power
Low power
Low power
Small sig./driver
Low power
High power
Low power
Ned. power
Ned. power
Small signal
Low noise
Small signal
Low solar
RF amp.
Med. current
RF detector
General

Silicon Rectifier 1 atiii
SIIIcon bridge I

Price
18p
26p
2111p

47p
lip
OOP

18p
13p
20p
20p
58p
16p
33p
36p
lip
12p
10p
lip
14p
20p

Op

5p
lOp
40p

60p

VOLUME CONTROLS, ETC.
Very wide ranges carried in-
cluding the following popular
types :-
4 7Kohms. 10Kohms, 22
Kohms. 17, ICO. 220, 470
Kohms; I Megohm, 22
Megohms.

Log or linear tracks
MONO 12p each: STEREO
(matched tracks) 42p
Any type with double pole
mains switch-I2p extra
DUAL CONCENTRIC
In any combination of above values 60p. with switch 72p

STEREO BALANCE
CONTROLS
Log,Antilog, 10K.
47K, I M
Dual antilog 10K
only.

MAIN LINE AMPLIFIERS
70 watt power amplifier in module form ready to build into
any system. With full instructions.

Amplifier module kit .. ... nett £12 60
Power supply kit nett L6 00
Matching pre -amplifier kit (for
magnetic or ceramic pick-up) less
panel, knobs and chassis ... ... nett L3 30

Note-All the above prices are for mono.

FOR STEREO for building into your own cabinet.
Two amplifier modules and pre -amp kits are required with
matched controls plus one power supply kit. nett price
L3840

CAPACITORS
Nos -polarised

FolystyNne

lop?
.2pF
10OpF

C2091,
470pF
1000pF
2200p I,
4700pF

Electrolytic

IniF 404 Op

5i0F 64V Op

101oF 64V Op

20niF 645' 611

25.110 251, Op

Op 50111? 215' Op

Sp 0rn10 255' Op

3p 100mF 255' 7p

3p 220m10 211% 10p

9p 4701r? 25V lop
SP WOO 11F 25V 20p
3p .000 F 25% 30p

4p 5000nir 25% 62p

Polyester N Man r other higher
OP and lower ratings

a 02ml, by sill be found in
0 0471oF 6D the catalogue.

linF Op (loan tolerance
o Op cod high stability

47,111, 10p ypes
icy 14p

ELECTROVALUE - an inde-
pendent company from its
establishment in 1965

RESISTORS
watt and I watt, all at Ip each

in the follbwing values (in ohms) :-
10. 12, IS, 18. 22, 27. 33. 311, 47, 56. 68. 82
and all values in this series up to 10 Megohm,

Power Resistors
3 watts -7p each: 7 watts -1p each.
Values as for ji watt series, but up to 10 Kohms
only.
Many other types and values aiiiailablr
Full details in catalogue.

VEROBOARD
The uni I circuit building board
Unclad, 0.1" matrix
2" x 3-75" 10p
2.5' r 3.75" ISp
5' x 3.75" 25p
Copperclad Veroboard also in stock in most
standard sizes and matrices; also edge con.
nectors, pins. etc.

Simple to Build, Astoundingly Good
!OW 15U BAXENDALL SPEAKER

As originally designed by P. J. Baxendail and
described in Wireless World. 10 watt/IS ohm
loudspeaker with equaliser network speaker
unit and specially designed cabinet in kit form.
Size when built approx. 18" x 12" x 10^.
Price, inc. carriage paid in U.K. Nett I13 90

MISCELLANEOUS ITEMS
INDICATOR LAMPS
NEON chrome bezel. round red NR R. 24p;
chrome bezel, round amber NR/A, 24p;
chrome bezel. round clear NRiC 24p. Neon,
square red type LS5C/P, lip; amber type
LSSCIA. Illp; clear type LSSC/C. ISp. All

e e f 240V mains operation. Fila-
ment ..... 6V, 0 04A squar red typo
LSSC'R-6V, Nip, 6V 0 04A amber type
LS5C/A-6V, 30p; 6V 0 04A clear type
LSSCiC-6V, 30p; 6V 0 )4A green type
1_55C'G-6V. 30p; 12V 0 04A LS5C/R-12V, Hp;
28V 0 04A LS5C 8-28V, 45p.

KNOBS-NUTS, SCREWS, WASHERS
- TERM NALS AND MANY OTHER
ESSENTIAL ITEMS -  Catalogue

COLVERN 3 watt Wire -wound Potentio-
mete -s loll, 1511. 250, 5011, 10011, 15011,
2500, 5000. I K, 15K, 2 5K. 5K, 10K. I SK.
25K, 50K. 31p each
DIN CONNECTORS

plug socket

Loudipeaker 2 -pole lip 10p
Audio 3 -pole 13p 10P
Audio 4 -pole 14p 12p
Audio 5 -pole 180 deg ISp 12p
Audio 5 -pole 240 deg. ISp 12P
Audio 6 -pole ISp 13p

HANDBOOK OF TRANSISTOR
EQUIVALENTS AND SUBSTITUTES,
400.
HANDBOOK OF TESTED TRANSIS-

TOR CIRCUITS, 40p.
COLOUR CODE WALL CHART, 15p.
(Add 3p for P P if any of above three
items are ordered partly.)

OVERSEAS

CUSTOMERS

WELCOME

10p CATALOGUE FREE, IF REQUIRED, WITH ORDERS FOR
il-00 OR MORE

Th Elactroylo catalogs (64 pages and cover, 84 a Stine) is crammed
with mony ving itnot, and aaaaa ted technical information.
FREE with orders for LI -00 or mor. Sent sup ly it costs you (Op
post fr Write your order on a sheet of paper with coupon attached

ELECTROVALUE
28 ST. JUDES ROAD, ENGLEFIELD GREEN
EGHAM, SURREY, TW20 OHB

Hours 9-5.30 : Sat. 1.0 p.m.

Telephone: Egham 5533 & 4757 (STD 0784-3) Telex 264475

COMPONENTS DISCOUNTS
allowed on all items other than those at NETT p,,r,

10o
LS or more I " 21.5Ored7rry: rfor

POSTAGE & PACKING FREE on orders for 12 00 or more. Please add 10p if
nder.

Overseas orcers welcomed. Prices subject to 'Iteration without prior notice.
Terms of business - C.W.O. as i catalogue

To ELECTROVALUE. ENGLEFIELD GREEN, EGHAM. SURREY
Please send a Goods to value of as detailed on sheet

attached, plus FREE copy of catalogue.
b Copy of catalogue. 18p.

(strike out item which does not apply)

NAME

ADDRESS

Enclosed please find L cash/cheque/money order. EE.6
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BODINE TYPE N.C.I. GEARED MOTOR
(Type I) 71 r.p.m.
Torque 10Ib. rich.I

18 r.p.m. Torque 20lb
I VARIABLE 0.260V

All Types (and Spares)

INPUT 230 140V a.c. SO 60 OUTPUT
Reversible. I /70th h.3.

- 50 cycle, 0.38 amp (Type )1

inch. R ibis,. I/80th I from .1 to SO amp from stock.
h.p., SO cycle, 0-28 amp. SHROUDED TYPE

"As new" condition. Input voltage of motor I I amp. (7.00 2.5 amp, 11-05
I ISV a.c. Supplied complete with trans- & amp. L11.75
former for 230/240V a.c. input. Price, either 10 amp. L22-50 20 amp. 14940
type L.1.15 plus 35p P. & P. or less trans -1 IS amp, £25.00 15 amp, g.584)0
former £2.1) plus 27p P. & P. 37-5 amp. L112-00 50 amp, [WOO

ilvarEIT tToToir - OPEN TYPE (Panel Mounting) f amp. L475.
All plus (I 00 carr. where not specified.

Powerful I amp. RE-
I amp. £7.00 1j, amp. L13.05. Carr. 40p on open type

VARIABLE VOLTAGE TRANSFORMERS

VERSIBLE motor.
Speed 3,750 RPM com-
plete with external gear
train (removable) giving final
speed of aqprox. 125 RPM. Size
44" v 2rdia. Price 95p inc. post.

r307//5307 E/31WATr
SYNCHRONOUS
GEARED MOTORS
Manufactured by either Sangamo, Haydon or
Smith. Built-in gearbox.

I R.P.M. cw I R.P.H. A/cw 10 R.P.H. A/cw
2 R.P.H. cw IS R.P.H. A/cw

60 R.P.M. cw 3 R.P.H. Afew 20 R.P.H. cw
6 R.P.H. cw 30 R.P.H. cw

cw --= Clockwise.
A/cw= Anti -clockwise rotation.

G.E7C. 12 WAY IS AMP.
Fraction of makers' price. All atap incl. P. I

CONNECTORS
NEW in maker's
carton.
BAKELITE II '23
per doz.
FLEXIBLE 11.50 per doz. Post
paid(Minimum I doz.)

PROGRAMME TIMERS
(Mfr. by 'Magnetic
Devices Ltd.')
240v A.C. S r.p.m.
'Crouzet' motor.
Drives IS cams, each
operating a 10 amp c/o
micro switch. Cams are indi-
vidually variable, allowing innumerable combi- I
nations. Ideally suited for machinery control,
automation, etc. Also in the field of enter-
tainment, for chaser lights, animated displays,
etc. NEW PRICE: L5.75. P. & P. 25p.

ELECTRONIC I
ORGAN KIT

Easy to build. Solid State. Two full
octave (less sharps and flats). Fitted
hardwood case. Powered by two
penlite 11V b ies. Complete set
of parts including speaker, etc.,
together with full instructions and 10
tunes. Price 14.00. P. & P. 22p.
SO in I ELECTRONIC PROJECT

KIT
50 easy to build Projects. No solder-
ing. no special tools required. The
kit includes Speaker, Meter, Relay,
Transformer, plus a host of other
components and a 56 -page instruction
leaflet. Some examples of the 50
possible Projects are: Sound Level
Meter, 2 Transistor Radio. Amplifier,
etc. Price £7.75. P. A P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crystal Diode, Ferrite Aerial, Drilled
Chassis, and Personal Ear Piece. No
soldering, easy to build, full step by
step instruction. E1.75 inc. post.

VERNER EVctric Time Switch
200/250V Ex. GPO. Tested. Manually
set 2 on. 2 off every 24h. Override
switch: 10A C2.75, 15A 1.3.25,
20A 1.3-75. P. & P. 20p. Also
available with solar dial ON dusk.
OFF dawn. Price as above.

rIICRO SWITCH
MOM 11 .1MMI 11, .1M 11

5 amp c/o contacts.
Fitted with removable
push button assembly.
Ex. P.O. 20 for CI inc. post. OA
ims
 'HONEYWELL" LEVER
OPERATED MICRO SWITCH
IS amps. 250 volt
A.C. c/o contacts.
NEW in maker's
Carton. Price: 10
for L1,30 incl. P A P.

I 2

45 6-9 I 2 HD M 50p 700
185 12-18 4 c/o 73p 700
280 9-12 2 c/o 73p 1,250
600118-32 4 c/o 713p0 2,500
700116-24 I 4M 63p 2,400
700 16-24 4 c/o2B 711p 9,000
7001 12-24 2 c/o 63 15k

111 =MI 11, =MN

uperior qua ity recision ale

NEW POWER RHEOSTATS
100 WATT. 1 ohm, 10A, 5 ohm, 4 7A,
10 ohm, 3A; 25 ohm, 2A; SO ohm, 14A;
100 ohm, IA; 250 ohm, 0.7A; 500 ohm,
0 45A; I M.), 280 mA; 1.5 kfl, 230mA; 2.5 Sill. 2A; S kii. 140
mA. Diameter 3i.in Shaft length *in. dia. 11 in. All at 11-50
each. P. & P. Sp.
50 WATT. 1 /5/10/25/50/100/250/500/I/ I .5/2 5/51tC). All at
L11.12 each. P. & P. I 1p.
25 WATT. 10/25/50/ 100/250/500/1/1 -5/2 5/3 5/5k0. All at
78p each. P. & P. 15p

STROBE' STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube a5c1 instructions £6.30, plus 25p P. 8i P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories. etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable I.610 f.p.s. Price (10-50. P. & P. 50p.
HY-LYG HT STROBE MK 111
This strobe has been designed and produced for use in
large rooms, halls and the photographic field and
utilises a silica plug-in tube for longer life expectancy,
printed circuit for easy assembly, also a special trigger
coil and output capacitor. Speed adjustable 0-30 f.p.s.
Light output approx. 4 joules. 11240. P. & P. 50p.
SPECIALLY DESIGNED. FULLY VENTILATED
METAL CASE. Including reflector. £4.00 P. & P. 45p
Post paid with kit.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well proven
Hy-Lyght strobe. Incorporating:
 Heavy duty power supply.
 Variable speed from 1-23 flash per sec.
 Reactor control circuit producing en intense white light.
The brilliant light output of the "SUPER" HY-LYGHT
gives fabulous effects with colour filter.
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY CIO plus 75p P. & P.
ATTRACTIVE. ROBUST, FULLY VENTILATED
METAL CASE specially designed for the Super
Hy-Lyght Kit including reflector (7.00 P. & P. 45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p. P. & P.
13p or post paid with kits.

RELAYS New SIEMENS PLESSEY. etc. Miniature
Relays of competitive prices.
3 4 I 2 3

15-35
16-24
24-36
36-45
30-48
40-70
85-110

2 c/o HD
6M
4 c/o
6M
4 c/o
2 c/o
6M

4

73p
11365pp

63p
50p

Sops
(I) Coil ohms; (2) Working d.c. volts; (3) Contracts; (4 Price
(HD) Heavy Duty. All Post Paid. Including Base.
12 VOLT D.C. RELAY
Three sets clo contacts rated at 5 amps. 78p incl. P. & P.
(Similar to illustration below.)
'DIAMOND H' 230 VOLT A.C. RELAYS
(UNUSED)
Three sets c/o contacts rated at 5 amps.
Price: 50p P & P 10p. (100 lots 14040 incl.
P & P.)
'KEY SWITCH' 230 VOLT A.C. RELAYS
One set c/o contacts rated at 7.5 amps. BOXED. Price: 40p.
P & P 5p .(100 lots 1.32.00 incl. P & P.)

rder 20)1 elm t.www
. 230 VOLT A.C. SOLENOID OPERATED
I L.P. VALVE

Will handle liquids or gases up to 7 p.s.i.
1 Forged brass body, stainless steel core and

spring. 4." b.s.p. inlet/outlet. Precision made.
British mfg. Price (1 .75. P. & P. 20p.
Special quotation for quantity.

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space

Dept. E.E. 57 BRIDGMAN ROAD. LONDON. W4 SEE
Phone 01.995 1560 SHOWROOM NOW OPEN MON.-FRI.

Personal callers only. Open Sat.

9 LITTLE NEWPORT ST.
LONDON WC211 711 01-437 0579

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS

BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplled)
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: E2.61) post paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC.. UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD 6 FULL INSTRUC-
TIONS. KIT PRICE E211111 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

9ga, LICHFIELD STREET.
WALSAI L, STAFFS. WS1 IUZ

EX COMPUTER PRINTED CIRCUIT PANELS
2in x 4in packed with sena.condurtors and top
quality resistors, capacitor, diode., etc. Our
price 10 boards 50p. P. 6 P. 7p. With a guars,
teed minimum of 35 transigtors. Data on
transistors included.

SPECIAL BARGAIN PACK. 26 boards Tor £1.
P. & P. lop. With  guaranteed minimum of 85
tran.istorx. Data on transistors included.

PANELS with 2 power transistor" similar to
(1(28 on each board component. 2 boards

0(728) 60p, P. & P. sp.

OAS, 3 OAIO. 3 Pot Core. 28 Resistors, 14
Capacitors, 3 GET 872, 3 GET 8728, 1 liET 875.
All long leaded on panels 13in 41ti 4 for II.
P. a P. 25p.

7090 OPERATIONAL AMPLIFIER TOP
et lead LC. 1 off 509. 50 off Up.

GM off 20p

250 MIXED RESISTORS 62p
and I watt

150 MIXED HI STABS 62p
I and I watt 5",, and better.

QUARTZ HALOGEN BULBS
With long leads. 123' 55W for car spot lights.
projectors, etc, 60p each, P. & P. 5p.

GPO EXTENSION TELEPHONES
with dial but without bell. 116p each, P. 6 P. 309.
51 75 for 2, P. 6 P. 50p.

BARGAIN RELAY OFFER
Single pole change over silver contacts 25W to
50V. 2 an cos. s for 60P. P. 6 E. 51,

KEYTRON ICS mail order only

44 EARLS COURT ROAD

LONDON, W.8 01-478 8499
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TEACIIIN
Half term test

It is always fun to prove to yourself how much you
know, hence we have devised this test at the half way
point of Teach -In. Do not worry if you are unable to
answer all the questions, it simply means that you have
not taken in all the information we have given. We will
publish full answers next month so do not write to us
with your answers or queries.

We have tried to set the sort of questions that will
probably come up when you are actually involved in
sorting out practical designs. Ultimately you ought to be
able to answer them all from memory of the principles
involved.
(1) In an electric circuit do electrons flow from the

positive to the negative terminal of the battery or
vice versa?

(2) Which of the following abbreviations are used to
describe the magnitude of current:
(a) mV, (b) µA, (c) pF, (d) /IF, (e) A, (f) nV, (g)

(3) What would you expect the potential difference
across a 2.2 kilohm resistor to be if 0.01 amperes
were flowing through it.

(4) We can make a voltmeter by putting a resistor in
series with a sensitive ammeter. Does it matter if
the resistor is connected between the positive
terminal of the meter and the battery's positive
terminal or between the respective negative terminals?

(5) What current do you think would be flowing through
R1 in Fig. 1? If you put another resistor in parallel
with R2 would the current through R1 increase or
decrease?

(6) What would be the minimum power rating of devices
you would use for R1, R2 and R3 shown in Fig. 2?

(7) What would be the maximum power dissipation of
the potentiometer shown in Fig. 3?

(8) The colour codes on resistors are as follows: what
are the ohmic values and tolerances?
(a) Yellow, Violet, Red, Silver.

0

R2
1 2 kn

T0C-01 01pF 72,2000pFTIC400pF

(b) Red, Red, Orange, Gold.
(c) Brown, Black, Yellow, Silver.

(9) Generally speaking if you wanted a 16µF electrolytic
capacitor having a working voltage of 25V and the
shopkeeper did not have one exactly as specified;
which of the following alternatives would you choose
as being the most suitable.
(a) 16µF 12V, (b) 20µF 4)V, (c) 20µF 15V, (d) 12µF 25V.

(10) You ask the shopkeeper for a 0.15µF capacitor and
he gives you one with no markings other than three
coloured bands-reading from the top down to the
black band, Brown, Red, Yellow. Would you (a)
accept it as being correct, (b) reject it politely?

(11) In Fig. 4 which capacitor will charge up fastest when
the switch is closed C1, C2 or C3?

(12) Again in Fig. 4 which capacitor will take the longest
time to charge?

(13) Is D1 in Fig. 5 forward or reverse biased?
(14) In Fig. 6 51 is a reversing switch that effectively

changes the polarity of the supply voltage from the
battery. Assuming it can be set in either position
calculate the peak reverse breakdown voltage and
forward current the diode D1 must be capable of
withstanding.

(15) If a design called for a diode having a peak inverse
voltage of 75V and a forward current of 0.1 amperes;
which of the following specified devices could be
used with safety?

Reverse voltage Forward current
(a) 100V 50 mA
(b) 50V 50 mA
(c) 50V 150 mA
(d) 100V 150 mA

(16) If D1 in Fig. 5 was a silicon device and you measured
the voltage across it with a high resistance volt-
meter; would you expect the voltmeter to read:

(a) 9V, (b) 0.6V, (c) zero volts?

R3
roon

RI trfn

D
mr

I

B1

9V-1-. R2
2.1k 12
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jleacters Letters
From Abroad

I have now had the first three
issues of your publication and
find it very interesting. They are
on sale here exactly a month after
publication, which seems a long
time. Also it is difficult to get the
required components as we only
have one stockist in town. Is it
possible to have a parcel of all
components for a project sent
direct from England?

I have made the Demo Deck and
tried the experiments on page
151, January EVERYDAY ELEC-
TRONICS. According to your dia-
grams the positive terminal of the
meter is connected to the positive
terminal of the battery. By doing
this I find the needle shooting
across the dial of the meter. How-
ever, by connecting the positive
battery terminal to the resistors
then to the meter positive ter-
minal I get the correct readings.

If the current goes from positive
to negative then surely the re-
sistors should come before the
meter, and if this is the case, then
the positive sign on the diagrams
should be on the other side of the
battery. Please explain.

D. A. Watson
South Africa.

It would seem that you have
inadvertantly connected your
Demo Deck meter across the
battery with no resistors in cir-
cuit. As the current flows around
the whole circuit from positive to
negative battery terminals and
the resistors merely limit the
flow it does not matter where in
the circuit they are.

Thanks for a great new maga-
zine, will be making most of your
projects shown. Envy your low
low prices. 0071 costs £3 here!!!!

J. Koppard
Wellington, N. Zealand.

At those prices it may be
cheaper to buy from one of the
British suppliers. Unfortunately
we are unable to show the
beautiful grass -skirted Tahitian
girl on the front of the postcard
from this reader!
334

Constructive-Helpful !
As a regular subscriber to "big

brother" Practical Electronics,
permit me to add my quota of
appreciation of particular features
in the welcome appearance of
the new member of the "practi-
cals" family.

First, I note the very commend-
able provision of space for readers'
letters. The growth of such a

feature can provide a fraternal,
club -like air. Both constructive
and controversial writers therein
can be respectively helpful or
entertaining.

Myself an octogenarian who has
followed the present hobby since
the first days of the crystal de-
tector and early usage of the now
archaic term "wireless", which
many qualified speakers and
writers still use, I would like here
to submit a small specially chosen
item appropriate to the purpose
of the Teach -In feature. It is
with reference to the definition of
alternating current as frequently
seen in text books and other
sources of instruction in basic
electricity.

The virtually stereotype expla-
nation says, "a current which
flows this way and then that." To
the uninformed, the nature of
such expression at once conveys a
relatively slow change without a
precise frequency as required for
practical use.

Still, with newcomers and be-
ginners in mind, I would like here
to repeat my comment, earlier
published in Practical Electronics,
which deplored the continued pro-
liferation of semiconductors listed
by retailers.

With every sympathy and under-
standing of the advertisers' prob-
lems in this matter, a list of over
one thousand code markings for
the identity of the devices being
offered will serve only those
readers who already know pre-
cisely that which they require.
They may at the same time be
aware of the many equivalents
given in a list. It follows therefore
that the ordinary active amateur
constructor is saved frustration
only by the authors of the con-
structional projects stipulating not
only the preferred type of device,
but also where possible, other

alternatives, all of which point to
the need for progressive enthusi-
asts to avail themselves of com-
prehensive data on solid-state
products.

In good humour and intention,
I now turn to the question of two
essentially familiar components-
variable resistors and capacitors.
The more experienced followers
of the electronics cult must have
noticed that many suppliers who
regardless of its specific use, per-
sist in calling the former article a
"volume control", while others
continue to call the latter "con-
densors" or "condensers".

Lastly, for those who may not
be aware, there is an excellently
produced, colour illustrated,
twenty-four page booklet issued
by Joseph Lucas Ltd. under the
title, "The Story of Semicon-
ductors." Whether one knows it
all or not, the lucid manner of
presentation is a pleasure to read.
To conclude, do I hear electronic-
ally simulated laughter at my
laboured views?

P. Ashdown
Cheshire.

No laughter from us! We hope
our booklet in the next issue will
help with transistor data.

Commercial Equipment
I have followed with interest

your magazine since the first
issue and have found it most
helpful and informative. Your
Teach -In articles are an excellent
idea, and in particular I would
commend the Shop Talk articles.
These fulfil the purpose of pro-
viding the newcomer with what
he needs to know about com-
ponent buying, something that
other magazines seem to think
he knows already.

However, there is one "gap"
I think you could yet fill. Your
projects at present are all on the
same theme-construction of
simple self-contained electronic
devices.

No doubt many readers are
interested in these, in particular
the devices for cars such as the
Auto Alert I would consider most
useful since it is not easy to
obtain proprietary devices at
reasonable cost to serve the same
purpose. But I would be
interested to see some articles
about ordinary household
apparatus, and simple repairs and
modifications to them. For
instance: What common faults
can one expect to develop in a
radio set and how can one deal
with them?

How can one suppress elec-
trical apparatus that is causing
interference. How to fit a socket
to a television set to make tape
Everyday Electronics, April 1972



Project 605
the new simple

way to assemble
Sinclair high fidelity

modules

For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your End has remained the
same - there has been no alternative to a soldering iron. Now for those who prefer
not to solder, there is an alternative - Project 605.
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one - Masterlink - which contains all the input sockets and
output components you previously bought separately. Also in the Project 605 pack
are all the inter -connecting leads, cut to length and fitted at aach end with plugs
which clip straight onto the modules. eliminating soldering completely. The pack
contains everything you need to build a complete 3G watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have to Jo is to arrange your
modules in the plinth or case of your choice and then clip them together - the work
of a few minutes.
Your hi-fi system will, as we said. match the finest in the world and you can add to
it at any time to increase power or extend the facilities. For example a superb stereo
FM Tuner unit is obtainable for only £25.

harp., If withal 3 months of purchasing Project 605 directly from us, you are dosatoned with a, we will refund your
''' money at once. Each module is guaranteed to work perfectly and should any detect arise in normal use we a "

service it at once and without any cost to you whatsoever provided that it is returned to us within 2 years
purchase date There will be a small charge for service thereafter. No charge for oostage by surface mail, A -

charged at co

Sinclair Radionics Ltd., London Road.,
St. Ives, Huntingdonshire PE17

Telephone: St. Ives (04806) 4311

Specifications
Output- 30 watts music power (10 watts per channel R.M.S.into
3 SI)
Inputs - Mag P.U. - 3mV correct to R I A.A.curve 20-25.001)
Hz , 1dB Ceramic pack -up - 50mV Radio - 50 to 150mV

'Aux adjustable between 3mV. and 3V.
Signal to noise ratio - Better than 70dB
Distortion - better than 0 2% under all conditions
Controls - Press buttons for on -off, P U . radio and aux. Treble

15 to -15 dB at 10 kHz. Bass -+ 15 to -15 dB at 100
Volume Stereo Balance.
Channel matching within 1dB.
Front panel - brushed aluminium with black knob,
Project 605 comprises Stereo 60 pre-amp/control
unit, two Z-30 power amplriers. PZ- 5 power supply
unit. the unique new Masterlink. leads and mstruce £29.95Pons manual complete none pack Post free

To SINCLAIR RADIONICS LTD.. ST. IVES. HUNTINGDONSHIRE PE174HJ

Please send Project 605 post free Lj Details and list of stockists L

Name

Address

for which I enclose E29 95 cheque/money otdte E.E.68
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BRAND NEW LARGEST SELECTION OF SEMICONDUCTORS
GUARANTEED COMPONENTS

RETURN OF POST
SERVICE

TRANSISTORS
20301 20p 253404 321P 40310 45p /10212L 132 119129 3212
2(1302 202 253405 452 40311 UP Be150 Z71, 18X60 5249
10303 202 253414 2212 40312 4719 BCY31 302 110X61 U12
20906 4242 253415 224p 40914 3712 BCY3'2 600 118E76 2212
20305 302 253416 379 40320 4742 BCY33 262 56277 579
20309 302 253417 379 40313 329 BCY34 302 148X70 179
20371 162 253570 31 26 40324 4712 BCY35 402 118110 279
201174 202 253577 974p 40326 1742 112139 602 B8Yli 574p
20161 2240 253605 279 403/9 SOp BCY40 1102 9181/24 162
25404 2242 253605 279 40344 Slip BCY42 152 B8125 162
25694 202 253607 420 40347 679 BC143 162 88126 1744
25697 172 253701 llp 40345 54ip BCY54 nip 1111127 179
25690 26p 253703 102 40360 4114p FICY56 nip 581/25 179
25706 1212 253704 llp 40361 4744 BC159 1154P 716129 1714
257051 129 2511705 10p 40362 1742 BCY60 /74p B8Y32 1169

25705 182 253705 Opp 40370 8244 BCY70 86Y36 UP
25709 629 253707 112 40406 679 IICY71 $62 86137 262
25716 Up 25370/1 072 40407 40p BCY72 174p 111113', 2212
35726 302 253709 099 40400 559 BCZIO 479 B8139 nil
25727 302 251710 09p 40410 6212 80111 48 BSY40 $34p
25914 179 253711 114 40467A 5712 80116 11.114 88161 PIP
25916 179 2194235 51-110 404684 354 BD121 564 118152 8249
2141115 Up 253715 81.10 40600 57i p BD1SI 1240 118163 574p
25929 Ufp 2143791 MOO AC 107 30p 110124 SOp 118154 402
21930 174p 253819 Up AC126 204 1113131 75p 718156 902
351090 11112 253623 4744 AC127 252 20132 115, 88176 474p
251091 219 253854 979 ACI28 204 BDY10 *1.374 118179 UP
251131 46p 2538544 AC164 32ip BDT11 41451 148182 6814
251132
251302

UP
1711

253555 17
2538664

AC176
AC137

25p
Slip

BDYI7 ENO
BDYIO 4275

89190 179
118195 A 124p

251303 1712 253856 304 AC168 3742 BDY19 111.471 BSW41 424p
2141304 2244 2538664 41p ACY17 2749 BDY20 111.144 8OW70 2749
151305 Ulp 253858 Up ACY18 252 ODY38 11714 C111 769
351306 Up 2536681 lOp ACY19 262 BDYN) 81.55 0424 579
151307 Up 253859 2740 ACY2O 262 BDY61 11-26 (7425
251302 SOp 2535695 329 ACY21 262 BDY62 21-00 C426 4560;

251309 804 253860 30, ACY22 202 BP115 262 C425 374119

251507 179 253856 11.541 ACY28 209 BF117 479 44 30

251613
251631

162
Up

253877 404
253577A 40p

ACY40
ACY41

202
262

BFIO3 379
BF167 18p

1(1691112

117414):

251632 SOp 2N3900 374p ACY44 402 BF173 192 DI6P3 3712
251638
251639

279
179

2539000 40p
253901 979

AD140
AD149

5549
579

142177 10P
BFI16 202

:141161:911401

2516719 11 00 753903 Up ADI60 6244 BF179 lOp 3

251711 Up 253904 UP 40161 879 BF180 1169 0E1114 20P
251889 Up 253905 379 AD162 379 BF181 3219 GET115 202
251693 374p 253906 379 Arms 4214 BF151 261 ti BT119 202
252147 nip 254050 1719 A9114 25p BP155 229 051120 5942
252143 Pip 254059 102 Apilb 269 B9194 179 (1ET873 1211)
252160 174p 254060 129 AF116 252 BP195 149 011880 SOP
259193 40p 254061 129 AF117 259 BFICNI 414p 0E1857 Up
252193A 414p 254062 199 AF1111 6219 BrI97 4liP 0E1'559 1111111

252194A 302 254244 479 A VI III 202 591911 bop 11E1890 3121P
252117 1712 254285 171P 49124 Slip BP206 591 (4E1894 Up
252218 Up 254286 1742 A9126 202 BF224 1 p 41E7'897 no
252219 up 254287 1749 A F126 202 Br225 194
252220 Up 254255 1712 09127 1712 8r237 232 MJ400 111.074
352221 Up 254289 1742 A9139 $74p RF238 282 51420 11.114
252222 1104 254290 1744 49178 4242 99244 asp 51421 81.124
252270 479 254291 1742 49179 7242 BPW61 4744 51430 21.014
252297 Up 254292 124p A9180 529 09112 slip 51440 41114

252368 179 254303 474p A9181 424p BP113 95 p M1490 flip
252369 174p 256027 533p 49239 429 09129 841 5.1461 61.26
252369A 174p 255025 979 A9279 4712 BF130 lip 5.1490 1140
252410 4114 255029 479 A9280 624p BFX42 8714 59491 51.874
252453 t74p 255030 424p AF211 Slip BF144 3744 6191800 22.174
252454 Mir 255172 1511 421Y26 26p BFX68 279 MJE340 0119
252239 1242 255174 6219 A8Y27 3712 BF184 260 5911520 on
352540 2212 255175 629 A8128 279 BFX85 329 21.12.521 781
252613 162 255176 469 A8129 279 BFX86 252 MPF102 4$4p
9142614 309 2552320 30p A13136 252 BFX87 279 MPF103 174p
252646 6249 255245 45p A9Y60 252 BFX811 252 5699104 $74p
252696 324p 255246 454p A8151 329 BPX89 629 MPF105 570
252711 Up 255249 6742 *6154 262 BFX93A 702 M P83638 8319
252717 25p 255265 11156 A6Y86 329 BFY10 529 NKT0013 4711
952713 279 255265 1276 411109 11 .25 BPY11 424p NKT124 45111
252714 304 255267 22.6E1 A8221 424p BFY17 21112 551125 174p
252865 4112 255305 3742 BC/07 10p BFYI9 Slip 551126 17411
252904 Up 255306 402 80108 10p BFY19 59 551128 2714
252904A SUP 255307 879 847109 102 B9120 11.60 551135 2712
252903 379 255308 371P Bens 152 89121 429 551137 82411
252905A 401 255309 6210 110115 152 BFY24 452 551210 302
252908 Up 255310 4/4p BC116A 15p 09125 252 975/211 300
2529050 271, 255354 279 8C118 10p BFY26 202 N5r212 1102

252907 84 155355 2742 8(7121 202 BFY29 1502 5151213 SOP
252923 154 255356 329 8C122. 202 BFY30 502 551214 9549
252924 162 255365 4742 B0125 202 BFY41 bOp N5T216 9510
252925 15p 255366 SUP BC126 202 BFY43 824p 7618216 rip
252926

Green 14p
255367 6744
255457 717f9

847140
BC147

3712
10p

BFY50 232
RFY51 202

NX1217 UsIg
NKT219

Yellow 154p 280" 7.9 80148 10p 09152 230 551223 571P
Grange 1.44, 28020 1/2-00 BC149 122 139153 179 5KT224 UP

253011 N 28102 500 BC152 179 139156.1 979 NKT225 129
253014 329 28103 2.52 8(7157 202 BFY75 302 5512.29 209
253053 181 28104 fbp 10168 llp BFY76 Slip 551237 lip
253054 414 10501 329 BC159 120 BF177 6712 1451238 851
253055 Up 28507 35P BC160 Slip 89190 rip 551240 174p
253133 302 28503 279 112 BFW68 2742 551241 2712
253134 302 3583 40p 8016811 lOp BFW69 252 5KT242 209
253135 Up 35128 702 11016847 llp BFW60 250 551243 111149
253136 854 35140 779 8C16914 llp BPX2S 21.85 551244 1714
253390 pgg 35141 7112 847169C 122 BPX29 11.110 551245 20P
253391 log 35142 669 847170 129 API1() 11.42 14512111 509
253391A SOp 35143 6744 80171 152 BRY39 379 1151262 SOP

253392 179 35152 1174, 812172 15p B8119 179 551264 202
253393 112 R.C.A. Mjp 847176 2249 88120 179 NKT271 Nip
953394 152 40050 660 8c18r2 102 B8X21 5714 551272 NOP
2N3401 2242 10251 11444 11018.3 09p B8126 NET274 449
9534(13 nit 40309 5140 10104 112 89127 474p N1T276 1MI1

1451281 279
551401 879
7051402 902
NICT403 762
551404 6249
551405 752
2751.406 6249
551461 Slip
7151452 6242
551463 479
NKT603F824p
NKT6139 329
N57'6749 102
N51'6779 1102
NKT713 Sip
NKT781 509
55110419 302
115110439

379
N57'10519

Slip
55120329

4714
55120139

VIP
N1(160111

Y7iP
N5180112

en,
55180118

61.15
55180211

1184P
NK T80212

NICT11021rip

NKT8021:14

5 T5021 26P
Slip

609
0028 eft
0024 602
0026 SOp

0026 2712
0C2k 6210
Oen Slip
OCib
0036 6:°110
0041 neo
0019 262

0046 'Pip
0C44

0C46 162
00700701

1 gi;
0072 129
0074 Slip
0075 2212
04776 2212
0077 30p
00211 202
00810 229
0083 252
0084 252
00139 3240
00140 329
00170 302
00171 902
00200 102
00201 1932
00202 762
00203 1212
00204 4212
00205 902
00207 752

1?1P7112 Sop

IT41.6651
600

Slip
T1834 Slip
TIS43 27p
11441 10p
T1641 lOp
11846 llp
T1847 llp
T11:1: 1:::
T1850 1714
TISSI 1610
T1862 129
11653 2212
11860 2242
T18411 252
T1842 279
TIP29A 509
TIP30A 609
TIP311 629
TIP32A 76p
TIP33A

11 0212
TIP34A 1206
TIP3SA NI 90
111.36A 43 68

Post 14 Packing 13p per order. Europe 2Sp. Commonwealth (Air) 6Sp (MIN.)
Matching charge (audio 'stors only) 15p extra per pair.

Prices subject to al ion without prior notice.

TTL. LOGIC I.C. NEW PRICES
1 11 12 24 1 11 12 24 1 11 12 14

fp p Ip p 112

857400 20 18 557433 80 15 557472 85 80
857401 20 18 957437 64 06 557473 49 41
857402 20 18 657435 64 60 857474 43 41
11157403 20 18 957440 23 21 857476 45 44
857407. .20 13 857441/5 87 83 957476 45 44
857406 80 76 857442 85 81 557480 70 65
857407 80 76 857443 86 70 857481 60 38
857105 20 18 957444 86 70 957482 87 82
857409 20 18 957445 60 40 857483 87 82
857410 20 18 957446 00 95 557454 00 85
857411 23 21 957447 00 95 957455 62 40
857412 48 16 057440 00 95 9147486 93 80
857413 40 88 857449 00 95 057490 87 84
857420 20 18 957450 50 18 857491 AN 21 10
8717423 51 11 957461 20 18 1557492 87 84
857427 -48 15 957463 20 18 557493 87 84
857410 80 15 957454 20 18 1457494 87 84
857450 23 15 957460 20 18 857490 87 84
8517432 48 42 857470 40 58 957496 87 84

MULLARD SUB -MIN ELECTROLYTIC
Calle ramp axial lead Op auk
yaws: (µ1/1): 0-64/44: 1/40; 1-6/25: 2-5/10; 2-5/64: 4/10: 4/40; 5/64:
6.4/4-4; 6-4/25; 8/40; 10116; 10/64; 12-5/25; 16/40; 20/16; 20/64; 25/6-4;
25/26; 32/10; 32/40; 92/64; 40/16: 50/6-4; 50/25: 50/40; 64/10: 80/2-6;
50/16; 80/25, 100/64: 125/10; 125/16: 200/64: 200/10; 320/64.

SILICON RECTIFIERS
Pit 20 130 200 400 0110 Iii 1,10
IA $p 9p 10p 112 122 15p 202
34 169 flip $02
60 252 302 329 3.59
101 529 blip 662 7712 869 979 81-25
16.1 - 571p 6212 774p 100 979 2120 11.571
36/1 - Ng 904 11 00 41 25

S 1,.

SI 50 1250
1 amp and amp ass plast .t., a rule!,,.

DIODES & RECTIFIERS
1534A 109 A4119 72 94116 11112 9913,4 229
111914 7p 44129 152 81118 1714 OA/ 172
15916 7p A AZ13 122 HAYS! 0610 202
154007 202 AA7.15 122 144538 454 049 lOp
1944 7p AAZ17 10p 111100 1114 0447 82
18113 162 144100 152 BY103 Up 0A70 7p
19120 122 144102 262 81122 474p 0473 102
19121 140 BA110 252 01124 16111 0A79 7p
18130 132 BA114 162 87126 16p 0A81 se
124131 10p BA115 7p 111127 17p 0458 10p
18132 122 11)&141 17p 51164 572 0590 7p
18920 72 BA149 174 05X10 22p 0591 7p
18922 132 BA141 141) 1117.10 362 0A96 7p
18923 122 BA145 17p 111 7.11 Up 0A200 7p
18940 tip FIA154 15p 1117.12 30p OA202 109

BA 113 bp 115'113 25P TIV307 544

BRIDGE RECTIFIERS
"SCORPIO" CAP

DISCHARGE IGNITION t 911 A. PIV
SYSTEM I 100 372 4 60 602

(As printed in P.E. Nov. 4 140 57p 4
100

4 400
70p
80p'71). Complete kit £10.00 3016 50 1122

P. & P. 50o. 41P 6 200 110r.
403 444 6 400 81 10

THTRISTORS (SCR)
I'll 50 100 200 300 400
IA 561 IMP

Slip
40p 47ip

4 A 4744 664 Slip - 779
7A - 5741 0119 - 51.181,
TIC47 OM amp. 200 P11 56p
.Also 12 amp. 100 PIV 75p
153525 at 41.1441

VEROBOARD
0.15 0.1

Matrix Matrix
24 x 311i1 172 232
21X610 252 260
35 X 11110 libo 25p
34 x 6101 30p 29p
5 x 1710 (Plain) UPgeo pip. (Bag of 361 202
Vero Cutter lip
Pin Insertion Toole 11 and .15

matrix at UP

OPTOELECTRONICS
MINITRON 50151 SEVEN

IEGMENT INDICATOR 22-00
TO. 500 LIGHT EMITTING

DIODE (RED) 75p.
89900 PHOTORESISTOR 382

RESISTORS
Carbon Film

watt 5%, 15
watt ip.
watt 5%, 142

4 w 2°, 54/0 42.
1 watt 10%. 119.
2 watt 10%, 59.

4W, 1W 2W
224 Series.

1W §W
312 Series.

MULLARD C200 M/FOIL
CAPACITORS
0 01. 0 027, 0 033, 0 047 89 each
0-068. 010 . 4p each
0.15, 022, 033 5p each
0 47

68 119
Isar 142
15µF' 312
22µF UP

WIR241017111D RINUTORS
2.6 watt 5% (up to 270 ohms

0017). 7p
5 watts 5% (up to 8 26n only). Sp
10 watt 5% (up to 25611 00171,

109

POTENTIOMETERS
Carbon:
Log. and Lin., less switch, 102
Log. and Lin., with switch. Sip
Wire -wound Pole (3W) Up
Twin Ganged Stereo Pot., Log
and Lin.,

PRESETS (CARBON)
61 Watt Op VERTICAL
02 Watt Op OR
03 Watt 742 110111ZONTAL

THERMISTORS
R53 (STC)111-171 VA3700 UP
1161 (16) 180 VAI077 SOT
Ballard Thermistore also
Moog. Flaw enquire.

Tel. 01-452 0161/2/3 A. MARSHALL & SON Se d 15p for Comprehensive price lists CALLERS WELCOME

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 KU. :-114
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recordings from the sound
channel? How does one acquire
circuit diagrams and service
sheets for radio sets etc?

Another point in the diagrams
accompanying the projects, the
dimensions in inches, quarters
and eighths strike me as a bit
archaic, in view of the fact that
most of the electronics industry
works in metric units. If you must
use inches, could you not use deci-
mal fractions, e.g. 2.7in.

Finally, I would like to record
my appreciation of the excellent
drawing s, photographs and
general layout of the magazine.

Wishing your magazine every
success,

M. D. McMahon
Middlesbrough.

The subject of servicing, repair
and alteration of commercial
equipment is a vast one and often
individual items must be described
separately. Thus we cannot and
will not be able to cover such
subjects.

Taking your point about metric
measurement, we feel that most
readers would prefer to use the
conventional system, but we are
always pleased to receive com-
ment-so what do other readers
feel?

When I saw the title of your
magazine on the bookstall I-
foolishly as it turned out-
assumed that it would contain
some reference to "electronic -
flash" a piece of apparatus used
by thousands of photographers
both amateur and professional.

But nowhere in your pages-
either editorial or advertisement
-is there the slightest hint that
such things as flash -guns exist.
Of course your magazine is not
the only offender. I wonder
whether there is some conspiracy
to keep circuit diagrams and
maintenance of electronic flash
systems out of reach of the public
so that "repairers" can go on
fleecing us.

As you undoubtedly know there
is a tremendous sale on these
relatively simple pieces of
equipment. Consequently there
must be many people like myself
who use them and would welcome
some details of construction and
maintenance and the names of
suppliers who could provide the
necessary components.

I do not know whether my
letter is useful as a contribution
to your letters from readers page.

H. A. Williams
Swansea.

Designs for flash guns are
within our scope but supply of
the flash tubes is not so easy at
present. We are not able to cover
the design and maintenance of
commercial flash guns.

Everyday Electronics, April 1972

Capacitors
I have just completed my first

circuit-your Snap Sequence In-
dicator-and, guess what? It
worked! Thanks mainly to your
helpful Teach -In series.

As a complete beginner I have
managed to understand what has
been said so far, but then came
Capacitors and there my enthu-
siasm cooled down a bit.

I am not mathematically -
minded and think it would be
helpful if you printed a few sums
in full to show how to arrive at for
example, 0.01/IF., as I am not
sure how to change pF's into /IF's
etc. Also I have not seen nF on a
capacitor but in my catalogue a
lot of capacitors are shown in mF.
Please advise me what this stands
for as I can find no mention of
same in your Teach -In series.

Please could you advise me
whether met allised polyester
capacitors are suitable for all
applications where electrolytic
capacitors are not specified.

I hope you may be able to con-
sider this letter for your letter
page as I am sure there are a lot
of home -constructors who, like
me, find looking for the right
capacitor in a catalogue extremely
difficult owing to the wide range
of types, voltages, etc. available.

B. Way
Isle of Wight.

Capacitors are usually desig-
nated in ILF, nF and pF, these are
millionths of Farads (=1,000,000)
thousandths of millionths of Farads
(41,000,000,000) and billionths of
Farads ( 4 1,000,000,000,000). Thus
to change from pF to ILF divide
by 1,000,000; hence I0,000pF=
0.01 To change from f,F to
pF multiply by 1,000,000; hence
0. 15,4F= 150,000 pF. The use of
nF is rather restricted and will
probably be seldom encountered.
If a manufacturer or supplier
quotes mF he means 1LF.

Metailised polyester types are
suitable for all our projects unless
specific types are given and pro-
viding the specified value is avail-
able.

Q. and A.
As a follow up to D. Hill's

letter in the February issue of
EVERYDAY ELECTRONICS, I WiSh to
endorse his suggestion of a
Question and Answers section.
Readers' Letters and Shop Talk
are most helpful, but with a
Question and Answer section
short and to the point, more
information could be conveyed,
e.g. your abbreviations section is
a perfect example as, to a be-
ginner such as myself, a quotation
such as s.r.b.p. is double dutch.

Belated congratulations on your
magazine, which through the
Teach -In series gives a welcome
lead-in to electronics.

W. McLintock
Londonderry, N. Ireland.

It seems that a number of
readers would like such a page
and we will be looking into the
possibility of including this item
in future.

No Waa
am writing to you to see if

you could possibly help me. In
this month's edition of EVERYDAY
ELECTRONICS, you featured a cir-
cuit for a Waa-Waa Pedal, which
I have built, but unfortunately I
cannot get it to function properly.
Every time I- press the pedal
down, all that happens is that I
get a very slight increase in
volume, and when I bring the
pedal back, I get a slight decrease
in volume.

I have checked the circuit that
many times now that I am begin-
ning to give up hope.

R. Templeton
Melton Mowbray.

If you have checked out the
circuit, paying special attention
to transistor lead connections and
capacitor polarities, and every-
thing is correct, then we suggest
that you experiment with the
value of capacitor C2 (part of
the filter network) as its value is
critical.

If, for example, its value is
too low due to a high tolerance
figure, then the peak of the filter
characteristic curve, Fig. 1 will be
at too high a frequency-beyond
or at the top end of the guitar
upper scale.

Try increasing the value of
C2 in small steps. This can be
done by placing a capacitor
across the one already in circuit.
Capacitors in parallel are addi-
tive.

Astron
May I as a complete stranger

to the world of electronics, con-
gratulate you on your magazine
EVERYDAY ELECTRONICS. I have
followed with interest your maga-
zine from its conception, especially
your Teach -In. I dared not
experiment with anything you
published in case I made a hash
of it But after following your
instructions on how to build the
Astron radio I was honestly sur-
prised with the results I achieved.

James McFadden
Belfast.
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YATES ELECTRONICS
F L I T W I C K LTD.

DEPT. E.E. C.W.O. PLEASE. POST AND PACKING.
ELSTOW STORAGE DEPOT,

PLEASE ADD 10p TO ORDERS UNDER Ll.
Catalogue which contains data sheets for most of the

KEMPSTON HARDWICK, components listed will be sent free on request.

BEDFORD.
Sp stamp appreciated.
10% DISCOUNT TO ALL CALLERS ON SATURDAYS

RESISTORS
4W Iskra high stability carbon film -very low noise-capless construction.
4W Millard CR25 carbon film -very small body size 7.5 x 2.5mm. 4W
Erie wire wound. 4W 2% Electrosil TRS.
Power Values Price
watts Tolerance Range available 1-99 1004-
i 5% 4.70-2-2W) E24 I Op 0.4p
i 10% 3 .3M0 -10M0 El2 1.0p (V Sp

12o0
10(1 -IM Ell

Eli
3  Sp 3-0p

0 10-3.90 1.0p 0.11P
5% 4 . 70-Imn E12 I -0p 0.8P

MULLARD POLYESTER CAPACITORS C296 SERIES
400V, CY 00IµF, 0.0015µF, 00022µF, 0.0033µF, 00047µF, 2fp. 0-00613µF, 0.01µF.
0,015µF, O. 022µF, 0.033µF, 3p. 0 -047µF, 0 .068µF, O. IµF, 4p.0. 15µF, 6p. 0 .22ssF, 7}1s.
0. 33µF, I Ip. 0.470, 13p.
160V, 0.01µF, 0.015µF, 0.022µF, 0.033µF, 0047µF, 0.068µF, 3p. 0. IµF 3fp. 0. 15µF.
4-iP. 022µF, 5p. 0  334F, 6p. 0.47µF, 74p. 068µF, I1p. I .0µF, 13p.
MULLARD POLYESTER CAPACITORS 0260 SERIES
250V P.C. mounting: 0 01µF, 0.015µF, 0.022µF, 3p. 0.033µF. 0047/0, 0.068µF
3i.P. 0 - I /IF, 4p. O. 15µF, 0.2.2µF, 5p. O. 33µF, 64p.0 .47µF, 8.4p. 0.68µF, I I p. I - 0µF, 13p
1 .5µF, 20p. 2.2µF, 24p.

10% 10-100 E12 6p 5'5PQuantity price applies for any selection. Ignore fractions on total order. MYLAR FILM CAPACITORS 100V, CERAMIC DISC CAPACITORS
0001µF, 0002µF, 0.005µF, 0.01µF, 002µF 100pF to 10,000pF. 243 each.
14P. 0  04µF, 0.05µF, 0  068µF. 0  IµF, 34p.

DEVELOPMENT PACK
0  5 watt 5% Iskra resistors 5 off each value 4.70 to IMO.
El2 pack 325 resistors 1.1 . 40. E24 pack 650 resistors U. 70.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each
(µF/V) 10/2  5, 40/2.5, 80/2.5. 160/2.5. 320/2.5, 500/2.5, 8/4,32 /4, 64/4, 125/4.250/4,
400/4, 6'4/6'4. 25/6  4, 50/64, 100/64, 200/6.4, 320/6.4. 4/10, 16/10, 32/10, 64/10

POTENTIOMETERS
Carbon track SW to 2M0, log or linear (log 4W, lin 4W).
Single, 12p. Dual gang tstereo), 40p. Single D.P. switch 24p.

125/10, 200/10, 25/16. 10/16, 20/16, 40/16, 80/16, 125/16, 16/25.64/25, 12.5/25,
25/25. 50/25, 80/25, 1/40, 4/40. 8/40, 16/40, 32/40. 50/40. 0.64164. 25/64, 5/64, 10/64
20/64, 32/64.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 'ISO, soon and decades to 5M1I. Horizontal or vertical P.C.
mounting (0.1 matrix).
Sub -miniature 0.1W, Sp each. Miniature 025W, 6p each.

MULLARD 0437 SERIES
100140. 160/25. 250116. 400/10, 640/6.4, 800/4, 1000/2.5, 9p. 100/64, 160/40, 250125,
400116, 640/10, 1250/4, 100016.4, 160012-5. lip. 160/64, 250140. 400/2.5, 640/16,
2000)4, 1000/10, 160016.4, 250012.5, 15p. 250/64. 400140. 640)25, 320014, 1000/16,
1600/10, 2500/6.4, 4000/2.5. lip.

SEMICONDUCTORS
AC107 15p
ACI26 Ilti

BC 108 10
BC109

lopp BFY52 lip
BY127 Up

0071 lip
0072 lip

I N4006 lip
I N4007 1 1p

9p

ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.
(µF/V): 10/12, 50112, 100/12, 200112. 5/25, 10/25, 25/25, 100/25.

ACI27 lap
ACI28 lip
ACI31 lip
AD140 SOp
AFI 14 20p
AFI IS 10p
AFI 16 20p
AFI 17 20p
BC107 10p

BCI47 l3pi
BC148 13p
BCI49 13p
BC157 14p
BCIS8 14p
BC159 14p
BFI79 31p
BFYSO 21p
BFYS I lip

BZY10 20p
BZY 1 3 2.0p
0A85 7p
0A90 Sp
0A91 Sp
0A202 7p
0C26 45p
0C44 Ilp
OC45 lip

°C81 lip
0082 12p
00820 lip
ORPI2 50p
1N4001 6p
I N4002 10p
1N4003 10p
1N4004 10p
IN4005 lip

2N2926R
2N29260 9P
2N2926Y 9p
2N2926G 10P
2N37
2N3702 13p
2N3703 Ilp
2N3707 13p
2N37 I 1 10p

VEROBOARD
0-1 0.15

24 x31 lip l,P
24 x 5 24p .,..;P31 . 34 24p ...,....F31 x s lip ....'F14 . 24 75p 57p

17 . 31 100p gap
17 x 5 (plain) - tap

JACK PLUGS AND SOCKETS
Standard screened lap 2.5rnm insulated Sp
Standard insulated Up 3.5mm insulated Sp
Stereo screened 35p 3  Srnm screened 13p
Standard socket 15p 2 -Smm socket Sp
Stereo socket lip 3  Smrn socket Sp
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180°. 5 pin 240°, 6 pin

ZEN ER DIODES
400mW 5% 3.3V to 30V, 15p.

LINEAR IC's (DIL)
I 709 SOp 741 50p

710 SOp 748 50p

DIL SOCKET
14 and 16 pin

16p

17 x 31 (plain) - go
17 x 24 (plain) - 42p
2} x S (plain) - lip
2 x 34 (plain) - 11 p

Plug 12p. Socket 9p.
4 way screened cable 15pIrnetre
6 Way screened cable 12p metre

BRUSHED ALUMINIUM PANELS
I2in x 6in-23p: 12in . 24M -10p; 9in . tin-- 7p.

P,n insertion tool 52p Sip
Spot face cutter 42p 42p
Pkt. 50 pins 20p 20p

ELIMINATOR LI .50
9V mains power supply. Same size as PP9 battery.

71111;411,11
ThesNew Picture- BOOk'way of learning

BASICELECTRICITY (5voLs.)
ELECTRON ICS (6voLs)

You'll find it easy to learn with this out-
standingly successful NEW PICTORIAL
METHOD -the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by an accurate, cartoon- over these subjects.
type drawing. The books are based on TO TRY IT, IS TO PROVE IT

This carefully p:anned series
of manuals has proved a

valuable course in training
technicians in Electricity,

Electronics, Radio anal
Telecommunications.

WHAT READERS SAY
"EXCELLENT PUBLICATION"
"Thank you for the excellent publication: the best in form and
type I have ever come across"

T.L.O.. Shanklin

"READABLE AND INTERESTING"
"The Manuals are so readable and interesting that 1 do not think
this magazine does full justice to the wonderful contents."

S.T.P.. Bangor

"REAL HELP"
"I find the Basic Manuals the best in their class and a real help in my
work in phototype electronics."

('.L.P.. Cardiff

the latest research into simplified learning
techniques. This has proved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery

rEMINIMIENNIONMEIMMEMBEIBMINIMIE
II Ts The SELRAY BOOK CO.. U HAYES HILL. HAYES. BROMLEY, KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carnage paid.
in good condition within 7 days or send the following amounts. BASIC
ELECTRICITY £4.50 Cash Price, or Down Payment of £1.00 followed by
4 fortnightly payments of £1.00 each. Total £5.00. BASIC ELECTRONICS
£5.40 Cash Price. or Down Payment of £1.00 followed by 5 fortnightly
payments £1.00 each. Total £6.00. This offer applies to UNITED KINGDOM

el ONLY. Overseas customers cash with order, prices as above.
 Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY BASIC ELECTRONICS
Prices include Postage and Packing.

II Signature
(If under 21 sigma:are required of parent or guardian)

IN NAME
BLOCK LETTERS

 FULL POSTAL
ADDRESS

A TECH -PRESS PUBLICATION
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[SEW1 PIPAK MULTIMETERS for EVERY pwposv!

110si
so 0 5l1zi.4
100µA ale
100 0-100µA NON
200µA MOO
000µA 1140
500-0-1405µ4 NS O
1104

UM
2mA 11110
10111.1 sass

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DE
EDUCATIONAL AUTHORITIES, ETC.

 LOW COST  QUICK DELIVERY  OVER MO RANGES IN STOCK
 OTHER RANGES TO ORDER

ENTS.

NEW "SEW" DESIGNS!
CLEAR PLASTIC BAKELITE PANELr------ METERS METERS

.4 TYPE SW.100
TYPE S-80

100 x 80 mm.
80 mm.

sop A ..
20-0-30p 1545
100µA 1310
100-0-100µA111-45
11110µA 1441

15111

20V. D.C... U 10
20%. D.C. 44 10
300%. D.C. U 10
1 amp. D.C. 4410
5 mop. D.C. U 10
300W. A.C. 44-10
VU Meter.. 10 76

square fronts
500A 23 20
30-0-201sA 13 10
100nA 12 75
100-0-l00µ 113 10
500µA ... 13 00
1mA 1260
20V. D.C 22 60

301. gggp
300%. t;. ss so
I amp. D.C. MIN
3 mop. D.C. UM
300%. A.C.
VII Meter.. 1/1-07

"SEW" CLEAR PLASTIC METERS
TyN MILUP. 4113. x 41in. fronts.

&Om.% 180
1001. 22 80
6001.1 12 80
1 amp. .. 12 60
3 amp. .. 12 80
16 snap 12 80
30 amp 12 90
20V. D.C. 12 80
15011. D.C. 12 80
150V. D.C. 12 80
300V. D.C. !210
16V. AA'. 12 80
300V. Al.' 1210

Meter lm 11287
VII Meter 1360
1 amp. A.0  22 80
5 amp. AA'  12 80
10 atop. A.(.*12 00
20 amp. A C 12 80
30 amp. 4.1 12 80

TYPO 11111410. lOb. square fronts
50µ4 110-10
20-0-50mA ass
100µA wet
10-0-10µA NM
600µA
J.5 1010
foriA N-20
tOniA . n00
50mA MOO
100mA 111100
50mA woo
I amp.
5 amp SRN

10V. D.i' 12 00
20V. D.r. 12 00
90V. lo I 120
300V I, 1

22 pp
161'. 4 12 10
3001 10 12 10

Meter 1111X 12 10
VU Meter 13 20
1 amp. AX  220

amp. AX  12 00
10 amp. A.Q.12 00
20 amp. A C '12 00
30 amp. AA 22 00

Tips IIR.110. lila. x fronts
50µA 111.07 10V. D.C. 22 20
50-0-50mA U 76 20V. D.C. 12 20
100µA 76 50V. D.C. 12 20
100 -0 -100µASS 66 1200.1) 1' 22 20
200µA IN Ili 30%'. 1l 1 12 20
600).0. . 1040 151. 12 30
300 0 200mA fa 1110 50V. 4.1 /2 80
1 in .1 00.60 150%. 4 12 80
6 too AA 10 300V. A 2280
10/114 151.90 60%. 12 30
50roA 19310 R Meter Do 32 87
100mA VU Meter 33 37
6001. N N bOniA AX. 12 20
1 amp n A.0 12 20
5 amp NN 200mA A.1' *22 20
10 amp ass 6001nA A.c.12 20
15 amp. SIN 1 amp. A.C. 12 SO
20 amp. 10-10 5 amp. A.C. IS SO
30 amp. SS SO 10 amp. A.C.112.N
50 amp. N-50 20 amp. A .C..1111.N
IV. D.C. UM 30 amp. A.C.9111.90

*MOVING IRON-
ALLOTHERS MOVING COIL

Please add postage

SEW EDUCATIONAL
METERS

Theo ED.107. 11.5
overall 1001.m1. x
Nom x 1011mm.
A new range of high
quality moving cool
instruments ideal
for school exp.!,
ments and other
bench appliest ions.
r mirror scale. The

meter movement is easily accessible to
demonstrate Internal working. Mailable
in the following ranges:

1101.4A 1000 20V d.e. 14.40
103µA 44 65 60V d.c. 114-40
1mA 14 40 300V d.c. 140
50-0-50ptA
1-0.1mA $441 Duel range
IA d.e *440 600mA/6A d.c 34.31
OA d.4. 611/1101/ d.c... 44$
10V d..

Type MR.38P. 1 2 32Io. mare Inlets.- . 200mA .... 61.0
30001.4 .... 111411/
300mA .... 110
730mA .... 61.0
I p . . . UM
2 Y111,..... 0144
2 min..... 111 00
10 amP. 6L 60

610 3V. D.C... 111. 60
.50-u 50,04 111 90 10V. D.0 11 60
100µA .. SI 90 16V. D C 11 60
100-0-100µA!176 20V. Di' II 60
2.00µ A .. 21 76 10011. DX SI 60
500µA .. /110 160%. D.C. II 60
500-0-300µA 11 SO 300V. D.C. 11 00
1111A 11 60 500V. D.C. 11.60
1-0-101.1 /1 60 700V. D.C. 11 60

521114inA
SI SO 16V. A.C... 11 70
1100 60V. AX... /1 70

lOssiA .. !110 1601/. A.C. 1117111

20mA .. 1110 300V. A.C. 111.711
.. 11 60 500V. AX. 11-76

100mA ... SI 00 S Meter 1mA 1111.7*
150mA .. 1160 VII Meter.. !Nil

Type WR.4511. Se. mum treats.
atop.

30-0-3oµ.1 12 10 1011. D.C. 11 60
100iiA . 12 10 20V. C II 60
100-0-100nA 11 .87 00V. c 11 50
200µ.4 ... SI 87 300V. D.1' gl 50
600µA .. 11 76 1511. A.C. 11 80
300 0 -500µA II 70 300V. A.C. 1180
lio 21 70 8 Meter linA SS

VI" Meter.. U 25
110114 . 11 70 1 amp. A.C. 81 70
30n, . SI 70 IS asap. A.C. 1170
1001. gl 70 10 amp. A.C.11.70
300in II 70 20 amp. A.C. 1.71
I moo 11 70 30 amp. A.C.1170

"SEW" BAKELITE
PANEL METERS

Type KRAL mare frosts.
1 amp. 11-N
2 amp.
5 amp
13
30 sloop.
10 amp
IV. 011
100.111
20V. D
50%'.
150V. D C.
300V. D.C.
30%, A C 

SE3
23µ.% IS -SO
frOmA U 711
50-0-60µA 006 50V. A.C.
100µA N IS 130V. A.C. SI 95
100-0-1000411U 300V. A.C. SI 95
500µA ss SO 600mA A.C.  SI 95
1mA 21 96 1 amp. A.C. SI 95
1-0-1mA 11 96 6 snip. A.C.111 95
5111A 11 96 10 amp. 4.C.11.80
10mA 11 05 20 amp. A.C.111 80
50mA .. 21 95 30 amp. A.C.11 95
100mA SI 95 60 amp. A.C.11 95
500111.4 ... II 96 VI; Meter .. sate

El 95
11 95
El 02
11 95
II 95
11 95
El 96
El 95

95
11 95
SI 95

EDGWISE METERS
Type PE.70. 3 17 Igut. 1 16 Utla. x

111 la. deep.
flOsiA 1111110 300µA . . . . 81-75
50 0 00AA ISO 1mA 1140
100µA .... ti 00 30011. A.C. U45I00-0-100ALA UM
200µA .... N.90 VI./ Miter UM

Send for illustrated brochure on 51W
Panel Meters discounts for (multiage.

ROUND SCALE TYPE PENCIL TESTER
MODEL Ti4S

Completely portable, simple
to use pocket sized tester.
Ranges 0/3/30/300V AC
and DC at 2,000 o.p.v.
Resistance 0-20K ohne.
ONLY 1147 P. A P. 13p

2121100D IIV-1100
601C /Volt. Mirror
scale DC Volt.
0.6/3/12/30/300/600
DC Current 201.4/6/
600mA Resistance
10K/100K/1 Meg/10
Neg. Decibels -20
to +57 db. 17.14.
P. 6 P. 15p

570 111TR NOLTI-
METtE

Features A.C. carrell'
ranges. 20,000 o.p.v.
0/.6/2.5/10/60/230/600

1000 V DC.
0/2.6/10/20/2210/600/
1000 V AC.
0/500A/1/10/10011(.4/1/10

Amp DC.
0/100MA/1/10 Amp AC
0/6K /601C/6001C/5M Et :/

50M EG.
-20 + 62 db

818. P. & P. 25p.

7E22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 2009. to 200
kc/s on 4 band,
Square: 20cps to
30 kc/s. Output
Impedance 2.000
ohms, 200/260V.
A.C. operation.
Supplied brand
new and guaran-
teed with instruc-

tion nosnual and leads. 117-80. part. 371p.

TE-200 RF SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
120 Kc/s-500 Mc/s on
6 bands. Directly cali-
brated Variable R.F at.
tenuator, audio output
Xtsi socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tions. III. Our. 371p
Sise 140 x 213 x 170
sons.

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port.

Square 20 Hz to 20 KII2

Size 215mni n 130mm a

able instrument. Sine

(10 K ohms). Opens
Lion 220/240v. A.0

Price 07 50. Carr. 23p.

Output man + 10 dB

120mm.

1 Hz to 100 X Hz

240 Wide An& InA Haters
SIVI*1.6 60nim square 101171
MW1.8 80inm square 14.074

P. & P. extra

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
bridge offering ex.
cellent range and
accuracy at low
cost. Range.: R.
10-11.1 meg n
6 Ranges ±1%
1..1 H - Ill

HENS VS6 It: age.'' ",C.I0pF± 1110mFd.
6 Ranges ±2%. TURNS RATIO 1:1/1000-
1:1110. 6 Huge. 1%. Bridge voltage at
1,000 cps. °pleated Iron 9 volts. 100sa.
Meter indicatim. Attractive 2 tone metal
ease. Mee 71 s 6 x 2m. NO. P. & P. 25p

2300240V SMITHS
SYNCHRONOUS OF.ARED
MOTORS

Built in gearbox. All brand
new and honed 60 RPM CW 
30 RPM CW; 2R/HR ACW;
211/HR CW; 811.1DAY CW:
10 RPM CW; 50, each.
Post 120.

HIOKI MODEL 720X
3010
Overload protection.
5/26/100/600/1000 VDC.
10/30/250/1000 VAC.
50 nA/230 inA. 20IC/2 toes
ohm. +5 to + 112,11,

IN 97. P. & P. 16p.

Model 11-100T11 MULTI -
METER TRANSISTOR
TESTER 100,000 o p.,.
MIRROR SCALE OVER-
LOAD 0102'011011
Op 12 - 6/3/12/30/120/60o
V DC.
0/6/30/120/600 V. AC.
0/13/600.A/12/300M A/12
Amp. DC.
0/10K/1 61E44100 NEO.

-201.. - 50 db.
0.01 - -2 ado.
Trans14tor tester measures Alpha. beta and
leo. Conmiete with batteries, instruction -
and leads. 118.10, P.P. 23p.

THE MODEL T11441 40
ranges, mirror scale, 6011/Vol.
D.C. 3K /Volt A.C. D.C.:
Volts 123, .25, 1.25, 26, 6, 10.
23. 50, 123, 220, 200, 1000V,
.1.C. Volts: 1-2, 3, 5. 10, 23.
30. 123. 260, 200. 1000V. D.C.
Current: 25, 500A, 22, 5. 25.
30, 230, 50mA, 3. 10 amp.
Resistance: 10K. 100K, 1 MEG.
10 MEG O. Decibels: -20 to

31.11 dB. BS 54). P. & P. 171p

HT10004 MULTI -11Z=
Features A.C. current
ranges. 100,000 0.9.4.
Mirror Scale, Overload
protection.
0/  6/2.6/10/30/260/300/

1000 V DC.
0/2.5/10/50/250/1000
AC.
0/10/2500410 - 3123/250

MA/10 Amp DC.
10 Amp AC. 0/20K /200K /2M EG /20 MEC
- 20 + db. 11.1150 P. & P. 259.

RUSSIAN 22 RANGE MULTIMETER
Model 1'437 10,000 o.p.v.
A Ors* class versatile iti
strunient manufactured In
U.S.S.R. to the highest
standard.. Ranges: 2-5/10/
50/250/500/1000Y D.C. 2.5/
10/50/250/500/1000y A.C.
DC Current 1011 w A/1/10/
100roA/IA. Resistance
300 ohms/3/30/300K /3M n.
Complete nit h Materiel..
test leads. Instructions and
sturdy steel carrying case.
OUR PRICE 111.97 P. & P.
20p.

-14

TO -3 PORTABLE OSCILLOSCOPE
310. tube. Y amp. Sensitiv-
ity 0 Iv p-p/CM. Band-
width 1.3 cps -1.2 Mlle.
Input imp. 2 meg II 930,
X amp. sensitivity 0.9e.
p-p/CM. Bandwidth 1.0 cps
-80011Ha. Input imp.
meg 2.2 2OpF. Time base.
D ranges 10 cps -300 KHz.
Synchronization. Internal

esteem'. Illuminated scale 140 x 215 x 330
nun. Weight 131 lb. 220/240V. A.C. Supplied
brand new with handbook. 107-N. Carr. &Op

HONEYWELL
DIGITAL
VOLTMETER

Can be panel .0
bench mounted.
Basic meter mea-
sures 1

meter
D.C.

but can be used to nteasurc a wide range of
AC and DC 4011. current and ohms with
optional plug lot card.. Specification: Accu
racy: j 0.2. * l digit. Resolution: Ira% .
Number of digits: 3 plus fourth overran's.
&SW Overmnife: 100% (up to 1999). Inoue
Impedance: 1000 Meg ohm. Measuring cycle.
1 per second. Adjustment: Automatic zero-
ing, full scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power:
110.230v. A.C. 50/60 cycle.. Overall else:
1311n. x 2 13/16in. x 6 3/161n. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED AT APPROX. HALF PRICE.
441'171. Carr. 50p.

G. W. SMITH
& CO (RADIO) LTD.

Also see next two pages

Everyday Electronics, April 1972
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/a- /7 rOMPAffili
SAVE UP TO
33'i% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD
DECKS
B.B.R.
Mint Monot 14 97 SP23 HI ass*
C129t 16 70 81.65B EIS AS
MP60 110 75 AP76 118 90
610 114 65 9L7213 123 96
510 111 85 51.7511 526 50
310 19 65 8E95 B 132 95
1410 134 47 401 129 95
MP60 TPDI 117 65 ZERO 100A 14595
MP60 TPD2 115 85 ZERO 1000 142.95
610 T.P.D.1 120 97 GOLDEING
510 T.P.D.1. 118 76118.97
210 Package  19 85 .! P 124.95
H.T.70 515 55 C1.7.2 122 95
H.T.70 Pack 122 50 01.721. 129 95
THORENS (11.75 128 95
71)125 159 65 OL76P 135 95
TD125A it 194 25 LID 72 19 75
TX25 16 70 LID 73 19 95
TD150111 234 50 01.85 14795
T11501 till 140 25 (1186P 25.595
T XII 13 77 LID 83 14 95
GARRARD 0101 122 60
2025 TIC 18 50 (199 119 95
90008 57 60 PIONEER
3500 29 75 PLI2AC ANN

1. Mono Stereo (artridge
All other models less Cartridge
Carriage SOp extra any model.

RECORD DWI
PACKAGES
Decks aupplied
ready wired in
plinth and cover
fitted with cart-
ridge. Garrard
2025 TIC with Sonolone 9TAIICI)
Garrard SP25 Sonotone 9TAIICD
Gerrard SP251110oldring (1800....
Owned AP76 Goldring 11800
Garrard SP26111/Shure 1175-6 ..
llama! AP76/Shure 1175-6
BBR M PRO Audio Technk AT.53
Goldring (11.72 Goldring (1600
Goldring (11.75 Goldring(.800
Goldring 01.75 Goldring (;moot. 146 65

Carriage 50p extra nns i.
* TRANSISTORISED FM TUNER

6 TRANSISTOR
HIGH QUALITY
TUNER. SIZE
ONLY 6 x 4 x 2)1n.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most

amplifiers. Operates on 9 V battery. Coverage
88-10831c/a Ready built ready for nee. Fan
tast k value for money. 1'17e. P. A P. 121p.
Stereo multiplex adaptors 14 971.

113.95
115 95
118 96
/29 95
11995
130 95
121 00
187 50
542 50

SINCLAIR EQUIPMENT"
ill*   1.^.6

Proleeeell 60. Package offers.
2 a 7.30 amplifier, atereo 60 pre -amp, P7.5
power supply. 1119.79 Carr. 371p. Or with
PZ6 power supply SUS 1111 Carr. 371p. 2 a Z30

amplifier. stereo 60 pre -amp. PZ8 power
supply. SOU. Carr. 371p.
Transformer for PZ8. 55.971 extra.
Add to any of the above 54'871 for active
Alter unit and 610.5 for pair of Q 16 Weaker,
Project 60 FM Tuner 615'5. Carr. 371p
All other Sinclair products in stock.
2000 Amp 6111175 Carr. 371p.; 3000 Amp
51.1 Carr. 370.: Neoteric Amp 01 '5

Mrr. 371p IC10/1C12 S2.110
SEW PROJECT 605 - 01097. Carr. 37p.

LATEST CATALOGUE
Our new 6th edition gives full details of a
comprehensive range of 111-1,1 EQL IP-
911INT. COMPONENTS. TEST F.QUIP-
11 ENT and COMMUNICATIONS EQUIP-
MENT. FP.F E DISCOUNT COUPONS

VALUE SOP
272 pages.
fully illus-
trated and
detailing
thousands of
bargain,

SEND NOW

ONLY

37!p
P&P
10p

TELETON SAQ-206B
STEREO AMPLIFIER

Lated coating Mame. Brand sew model.
6 watts rms. Inputs for tong. alai, nun

tape Volume, as., treble, sliding balance.
scratch filler and loudness controls. List
132.50 OUR PRICE 11945 Carr 37p.

TELETON SPECIAL OFFER I

CR1OT AM/Fli STEREO TONER AMPLI-
FIER WITH MATCKIIII PAIR OP
SPEAKER SYSTEMS. Output 4 watts per
channel. Excellent reception. AFC. built -In
MPX. Ccr/XTAI. Input. Total Lint 85021.
OUR MIDI.: 0(875. Carr. 629p.
Also available with Garrard 2026T/C Record
Changer, Plinth. cover and stereo cartridge.
Ready wired 1136-50. Carr. 51.00.

LAFAYETTE LA. 324 STEREO
AMPLIFIER

12.5 + 12.5
watt R.M.S.
Maa/Cer/Tuner
(Tape Inputs.
Excellent per-
formance.
Compares with
amplifiers up
to 140.

t it' it PRICE SM. Carr. 67IP.

TAPE CASSETTES
Top quality in plastic library boxes.

C90 60 min Sep. 3 for 8211.
C60 90 min Up. 3 for 111.10
CI20 120 min Up. 3 for 1141
Cassette Head Cleaner SOp. Pow Zero

TE-40 HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
01/'009/'I, 3/1/3/10/30/100/
300V. R.M.S. 4cps -I3 Mc/s.
Decibels -40 to +50dB.
Supplied brand new complete
with leads and instructions.
Operation 230V. A.C. SITU.
Carr. 25p.

THE MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

Batter operated,
11 ;lira input. 26
ranges. Large 41'
mirror scale. Size
9r a 41' a sr.
DC VOLTS 0 3 -
1200V. AC VOLTS
3 - 30PV RMS. 8 -0 -
800V P.P. DC CUR-
RENT 12- 1211A.

Resistance up to 2000M ohm. Decibels
- 20 to + 51 db Complete with icaos/instruc-
Dons. 517.50. P. a P. 20P

230 VOLT A.C. SO
CYCLES

RELAYS
Brand new. 3 *eta of
changeover contacts at
5 atop rating. SOp each.
P. & P. lop ex) wt. 540)
Quantities available.

PE8-2 PHOTO ELECTRIC RLLAT
SYSTEM

Inexpensive warning
or counting system
emulating of an cruller
and relay unit. Relay
unit has variable un-
sitivIty control and

switch for intermittent alarm operation.
&leiter unit baa removable Infra red Alter
and A.C. outlet socket to operate bells,
counters, etc. 140V AC. Complete with
cables and Instructions. 119.97 P. L P. 25p.
HONER IIITIRCOMS

Ideal for home,
office, stores, fac-
tories. etc. Supplied
complete with bat
teries, cable and
free instruction..

2 Station 8.97, P. a P. 15p.
3 Station 55.116, P. a P. lap.
4 Station NUL P. a P. 17p.

III LOUDSPEAMERS-
Model 350. 13' with
single tweeter/erosion er.
20-20,000 Ha. 15 watt
RMS. Available it or 15
ohms. 11760 each. P.
P. 37p.
Model 450. 13' with
twin tweeters/crossover.
55.13,000 11x. 8 watt
RMS. Available I' or 15
ohms. N-1 each. P. A
P. 23p.

TR 1011 DE-LOZZ
MONO HIGH HOE -
DAN= HEADSET
S ensitive, soft earpads.
adjustable headband.
Magnetic. impedance
2.600 ohms.

01 07. P. a P. 15p.
Km win PIRAKFLUIlia-

microphone in-
puts each with
individual gain
controls enabling
complete mixing

facilities. Battery operated. 91' z z r.
Inputs Mks: 3. 3mV 50K; 2 a 3niV 600 ohm.
Phono meg. 4mV 50K. Phono ceramic
100mV 1 meg. Output 250ntV 100K.

5. 07. P. a P. 20p.
H OSIOFJ1 DN02.S STEREO HEADPHONES

Wonderful value
and excellent per-
formance combined.
Adjustable head-

pedance. 20-12,000
cps. Complete with
lead and stereo Jack
plug. ONLY 1/2-871

. P. 121p.

1021 STEREO
LISTENING
STATION
Fin' balancing and
gain selection ,i1
loudspeakers with
additional facility
for stereo headphone
snitching. 2 gain

controls, speaker on.off slide switch, stereo
headphone socials. 6' 4' a sr. MI 55,
P. a P. 15p.

RUISIAI C1-111 DOIIIILE SEAM
OULLOSCOPES

5 MHz Pass Band. Separate VI, VS afoot.
tiers. Calibrated triggered sweep from 2 see
to 100 milli tiec/cni.
Supplied complete with all accessories and
Instructions 037. Carr.

14311 HULTIHETIR
Extremely sturdy InstrUment for general
electrical use. 667 o.p.v.
C/ 311 5/7 5/30/60/150/300/
600/900 VDC and 75mV.
0/ 9/ 14/7 5/ 30/ 60/ 160/300
600/900VAC.
0/300nA/16/6/50/60/150/
600111A/1.5/6 AMP. D.C.
0/1 5/6/15/60/160/600MA/
1.5/6 AMP. AC.
5/300 (1/3K /30K 0.
Accuracy DC 1%. AC 15%.
Knife, edge pointer, mirror
scale. Complete with sturdy
metal carrying case, leads
and Instruction. IOU Woe P a P. 25p.

DR-lA SOLID STATE COMM1711CATIOR
RECEIVER
4 Bands covering 550kc/s-30mcis. FRT.
S Dieter. Variable BYO for SOB, Built-in
Speaker. Bandspread. Sensitivity Control.
220/240v. A.C. or 12v. D.C. 12r x 41' a r.
Brand new with instruction,. 1111.Carr.37ip.
LAFAYETTE HA -600 SOLID STATE
RECEIVER

General coverage
150 -400kc/s, 650
kcia-30recis PET
front end. 2 mech.filter, product
detector, variable
R.F.O., noise limi-

ter, S. Meter, Bandspread. RF Gain. 15' I
9r a 89'. 18 lb.. 220/940v. A.C. or 12v. D.0
Brand new with instructions. 14S. Carr. 1p.

TO -2 PORTABLE OSCILLOSCOPE
A general porpoise low
cat economy acilloscope
for everyday use. Y amp.
Bandwidth 2 CP8-1 MHZ.
Input imp. 2 meg (1 25
P.F. Illuniinated scale.
21n. tube. 115 x 180
230mm. Weight 816.
220/240 V a.e. Supplied
brand new with hand-
book. NILO. CAM 50p.

TI -10A Trsaaloladood
lAroalOoDerator.&raose
400kHz -90mHz. An
inexpensive instrument
for the handyman.
Operates on 9v battery.
Wide easy to read scale.
800Ittlx modulation.
51 x 51 x 311n.
Complete with instruc-

tions and leads. 67.979. P. A P. 90p.

TE-1035 STEREO HEADPHONES
Low cost high perform-
ance stereo headphone..
Foam rubber ear cups.
Adjustable headband.
8 ohm Impedance. 25-
18.0410 H,With lead and
stereo lank plug. ONLY
11.175. P. a F. 129p.

MCA. 220 AUTO-
MATIC VOLTAGE
STABILISER
Input 88-126 VAC or 176-
250VAC. Output 120VAC
or 240VAC. 200V21 rating.
01197. Carr. SOp.

High quality ceramic construction. Windins embedded in vitreous
enamel. Heavy duty brush wiper. Continuo. rating. Wide range
ea -stock. Singe bole filing. lin. dia. shafts. Sulk quantities available.
90 WATT. 10/23/50 /106260 500,1000;1500:2500 or 5000 ohms. 721p. P. & P. 71p.
10 WATT. 10;23'50, 100:250 /500;1000 2500 or 3000 ohms. 11.06 P. al P. 71p.
100 WATT. 1/5,10/23;50, 100, 250150011010 or 2600 ohms. L 571 P.* P. 71p.

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Bleilleat suallty . Low prim . Imsodlato dollvory

1-61101 Panel Monads(
1 Amp 87'5

2.5 Amp II 015
Pleue add postage

ALL MODELS
INPUT 230 VOLTS,

50/60 CYCLES.
OUTPUT VARIABLE

0-260 VOLTS.
Special discounts for quantity

11400 Ommosl
!woos.

lin
Mew!

Mou
1 Amp 571

2.5 Amp N
5 Amp /1175
8 Amp 0111

10 Amp SU 50
12 Amp as 60
20 Amp IMO 00

G.W.SMITH&CO.( 04wft ) LTD
27 TOTTENHAM CT RD LONDON, W.1 Tel:01-636 3715
3 LISLE STREET, LONDON, WC 2 Tel:01-437 8204
34 LISLE STREET, LONDON, W.0 2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel 01-262 0387

OPEN 9 6 MONDAY TO SATURDAY

All Mad Orders to -
11 -12. Paddington Gicen,

London W.2
Tel Ol 262 6562

Everyday Electronics, April 1972



Everyday Electronics Classified Advertisements
RATES: 7p per word (minimum 12 words). Box No. 7p. extra. Semi -display -£4 50 per single column inch. Advertisements must be prepaid

and addressed to Classified Advertisement Department, "EVERYDAY ELECTRONICS," I.R.C. Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A 4AD.

SERVICE SHEETS
SERVICE SHEETS (1925-1971) for
Televisions, Radios, Transistors, Tape
Recorders, Record Players, etc., by
return post, with free Fault -Finding
Guide. Prices from 5p. Over 8,000
models available. Catalogue 13p.
Please send S.A.E. with all orders/
enquiries. HAMILTON RADIO, 54
London Road, Bexhill, Sussex. Tele-
phone: Bexhill 7097.

RECEIVERS and COMPONENTS

NEW BRANDED GUARANTEED
TOP QUALITY

MICROCIRCUITS and TRANSISTORS
ALL COMPLETE WITH DATA

2N3055 48p; 741 36p; 723 75p
SOLDERCON I.C. Pin Sockets -07p

per pin in strips any length.
Senc. for List and a 2N2926 (Green

FREE during APRIL 1972

JEF ELECTRONICS (E.E.4)
York Hse., 12 York Dr., Grappenhall,

Warrington WA4 2EJ.
Mail Order Only. C.W.O. P&P 7p per
order. 0/seas 65p. Money back if not
satisfied. Discounts begin at 10 off.

COMPUTER PANELS 5-11(105. DIODES. 15p. post
4-50p. Post 10p. AMERICAN PANELS TOTAL AT
LEAST 50 TRANSISTORS. FIRST GRADE COM-
PONENTS. 4 55p, ASSORTED PANELS
5-7511. Post 121, UNIT WITH 4 LAP POT CORES Plus
II 2" CAPACITORS 50p. Post 121,, SINGLES !Op c.p.
mugs ON PANEL EN EMCIPT. Up c.p. FERRITE
ROD 7 s 1 111p. Poet Sp each. Pont for 5 27p. Ws :400
SERIES 01 PANELS) 10-75p, Pont In,. 'FALL OCTS'
5-10p, Poet 3p. COPPER CLAD PAXOLIM SINGLE
SIDED P s 5, 10p, /10.1 5p each. 13 s Ill, 30p. Pied lip
each. SMALL SYNCHRONOUS MOTOR w I TH GEAR
TRAIN 200-2505. 30p e.p. ELECTROLYTICS 5,000
MFD, Sly. 40p c.p. 52 POSITION STEPPING SWITCH
AC MAINS OPERATED. WITH MAINS RESET. SOp.
Post 12p. BANE 10 WIRE ENDED NEONS 30p. Pi, 71,.
ASSORTED TEMPE/FS, PRESETS AND YIN. POTS
15 50p ii.p. ASSORTED POTS 1 SPINDLES SINGLE
AND GANGED 15-60p e.p. TRANSFORMER IN DIE
CAST BOX MAINS PRIM. SEC 26-0.26 AT 0.145 AMP
IL P.,,t 25p. SEND LARGE S.A.E. FOR LIST OF
PANELS. ETC.

311' ASSORTED PANELS 76p e.p.
CONTAIN REP, CAPS, DIODES INDUCTORS, ETC.

J.W.B. RADIO
75 HAYFIELD ROAD. SALFORD 6, LANCS

M 111. 0111,Elt ONLY

Send now for our
ILLUSTRATED COMPONENT
EQUIPMENT CATALOGUE
SLIDE AND ROTARY LAMP

DIMMER CATALOGUE
10p each -post I cc

YOUNG ELECTRONICS
54 Lawford Rd., London, NWS 2LN

01 -267-020 I

DO-IT-YOURSELF ... we stock a large range
of audio and electronic components at very com-
petitive prices, e.g.: Chassis speakers, cross-
over networks. hi-fi speaker kits (Wharfedale
& Peerless), BAF sound absorbent, speaker
g rille fabrics, inductors, resistors, electrolytics

.ble and polarised), istors, etc.
Send for FREE list. (2 x 3p stamps for fabric
samples. I Mail-order ONLY No callers please.:

UDIOSCAN
Dept EE477

4yPRINCES SQUARE.HARROGATE. V ORK S.

BRAND NEW O.P.O. TYPE 3000 RELAYS

2000 OhM Coll, I X Normally Closed Contact, 60p
P. & P. lOp

2000 OhM Coll, 1 X Normally (lived Ileavy Duty Contact
76p. P. * P. Itip

1000 OhM Coll, 2 X Change -over Light Duty Contacts
75p, P. A P. 15p

We can supply any type of G.P.O. 3000 Relays.
Component parcels Include Moe., Socket, Capacitors,
etc. et, , 4 It,. nett weight. 51 00, P. A P. 30p

ELEKON ENTERPRISES
IPA TOTTENHAM STREET. LONDON. WIP SPQ

Tel. 01-580-7391

EDUCATIONAL
TECHNICAL TRAINING in Radio, TV
& Electronics through world-famous
ICS. For details of proven home -study
courses write: ICS (Dept. 566), Inter -
text House, London, SW8 4UJ.

MEN! You can earn £50 p.w. Learn
computer operating. Send for FREE
brochure -London Computer Opera-
tors Training Centre, G22 Oxford
House, 9-15 Oxford Street, London,
W.I.

FREE
TO ENGINEERS

Whatever your age
or experience you
must read New
Opportunities. It des-
cribes the easiest way to pass A.M.S.E.,
A.M.I.M.I., City & Guilds (all branches), Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics, Electrical,
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today -FREE!
B.I.E.T. B125, Aldermaston Court,

Reading, RG7 4PP
Accredited by the Council for the

Accreditation of Correspondence Colleges

BRITISH INSTITUTE Of ENGINEERING TECHNOLOGY

MISCELLANEOUS

PROFESSIONAL CONTROL PANELS
with

MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE ALUMINIUM.

NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS. CHOICE
OF SILVER ON BLACK, RED, BLUE, GREEN.
TRIAL KIT (36 sq. in.) .. 11.22 carr. pd.
No. I. KIT (54 sq. in.) 411 carr. pd.
No.2. KIT (72 sq. in.) .. £2.39 carr. pd.
PIPELtd.,Opt0.E.BridgaSt.ClayCross.Derbys

Build your circuit on a

111PPII30AR
Printed wiring board for transistor circuits

EE Windscreen Wiper Control -Type IS
FE Fuss Box -Type IA
EE Astron Medium Wave Receiver -Type IA
EE Remote Temperature Cornpersto, -Type IA
ES Soil Moisture Meter -Type IA
EE Darkroom Timer -Type 2A
EE Wes -Wee Pedal -Type PA
EE Rain Sensor -Type IA

Also suitable for other LE., P. E., W. projects
S.R.B.P FIBREGLASS
15p 2AS 28p 18 18p 28S 34p

SA 2/Ip 4AS 44p 28 34p IBS 520
3A 36p SAS 50p 38 43p CBS 721,
5A 52p 10AS 410p 5B 62p 1085 £1 10

ectronics
DEPT NB E , PO. BOX 11 ST ALBANS FIERTS

A CATALOGUE
Is the first step to a successful electronic building project. Beginners and
experts alike can select their needs from a catalogue which shows the
wealth of Professional components distributed by R.S. Components Ltd.
(formerly Radlospares). Every Radlosiserise Item specified In constructional
features can be supplied, lust as quickly as the postman can get to your
home.
ALL LISTED COMPONENTS ARE POST PAID TO YOUR HOME IN

THE U.K. STRICTLY MAIL ORDER ONLY.

SEND ONLY P5p FOR YOUR COPY OF THIS INVALUABLE 96 -PAGE
CATALOGUE TO:-

CELECTRON-E
P.O. BOX NO. 1,

LLANTWIT MAJOR, GLAMORGAN CF6 9VN

WILSIC SOUND EFFECTS KITS
WAH-WAH PEDAL KIT (Illustrated)

Kit comprises a SELECTIVE AMPLIFIER
MODULE KIT to convert the FOOT
VOLUME CONTROL PEDAL (as photo)
to Wah-Wah operation. Amplifier
module L1.75, pedal unit LS -I3, COM-
PLETE KIT (6.50 add 3$p for assembly of
module, but please note we cannot
supply kits fully built.

REVERBERATION UNIT KIT. For dimension effect. Connects between
sound source, mic., etc., and amplifier. Battery powered. COMPLETE
KIT L9.20 (excluding case £7501. Assembled in slimline cabinet 112-50.
VIBRATO UNIT KIT. Foot pedal unit with variable speed and depth
controls. COMPLETE KIT L5-2.5.
SEND 15p for the WILSIC PLANS BOOK, with full details of these
kits; circuits, drawings and price lists.

LATEST CATALOGUE Sp (stamps)

WILSIC ELECTRONICS LTD.
6 COPLEY ROAD, DONCASTER, YORKS.
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MISCELLANEOUS -continued
RECORD TV SOUND using our loud-
speaker isolating transformer. Pro-
vides safe connection to recorder.
Instructions included. £1 post free.
CROWBOROUGH ELECTRONICS

Eridge Road, Crowborough,
Sussex.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter
receiver kit does not use R.F. and you can
get one easily. Your transmissions will be
virtually SECRET since they won't be heard
by conventional means. Actually it's TWO
KITS IN ONE because you get all the
printed -circuit boards and components for
both the transmitter AND receiver. You're
going to find this project REALLY FUN -
TO -BUILD with the EASY -TO -FOLLOW
instructions. An extremely flexible design
with quite an AMAZING RANGE -has
obvious applications for SCHOOL PRO-
JECTS, LANGUAGE, LABORATORIES,
SCOUT CAMPS, etc.

GET YOURS! SEND 6.5.50 NOW
S.A.E. for details

TO: BOFFIN PROJECTS'
DEPT. KEE.
4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY

CASSETTE BARGAINS, Paros re-
corder Mains/battery complete for
only £17 post free. Low -noise tape
cassettes, C60 -32p, C90 -50p, C120 -70p.
Musicassettes-E1.25 & £1 .50. post free.
Write for other bargains. Hargreaves
Electrics, 4 Roman Way, Dordon,
Tamworth, Staffordshire.

JOHN SAYS...
RING MODULATOR by Dewtron is
professional. transforrnerless. 5 -transistor,
has adjustable Fl F2 rejection. Moduli. 17.
Unit [8.90. WAA-WAA Pedal kit of all
parts. incl. all mechanics & instr. Only
11-95. AUTO RHYTHM from Dewtfon
modules. Simple unit for waltz. foxtrot
etc. costs [11300 in modules. SYNTHE-
SISER MODULES and other miracles.
Send 15p for illust. list.
D.E.W. Ltd., 134 Ringwood Road,
Fierndown, Dorset.

A SPE\
Ilfhp set build yaw projects In modem leeklep
cases aside of Nrspes I, Ossifies being rebast

weatherproof, Perspex Is available la a varietyif
bright cabers, truseareat and 'patois. Cases

are avillible Is hit term ter the following,

ASTRON t1 -4R KWH TEMP. COMP. S1-36

NOME SENTINEL 10-41111 RAIN ALIEN L0-90

DARKROOM TINES 11-511 MOISTURE 11E11111-110
( STATE DU Of METER HOLE MEN ORDESi4C)

all rites Inchnie pipit.
cash - with - order

18.51010115 IOW TUNNY, ESSEX ISIS TAP

elletroules
SL403D LI-SO, SN76013 LI 25, MFC4000
52p. A0161(162 pair 60p, A.M. Coil set
with ferrite rod LI (p. & p. 6p all orders).
Carbon Track pots 12p Switch 24p.
Fully illustrated 1972 Catalogue 20p
post free.
S6 Fortis Green Rd, London NIO 31 -IN

12 VOLT
FLUORESCENT LIGHTS

Beat Power Cuts, 12 ins 8 watt Tube, ideal
for Caravan. Tent, Emergency Lighting, etc.
Fully Transistorised. Low Battery Drain.
With ON OFF Switch and 12V Socket to

run other Lights or I2V Equipment.
Unbeatable at £3,30

post paid
or in kit form £2.90
Easy to construct
SALOP ELECTRONICS Callers welcome
23 Wyle Cop
Shrewsbury, Shropshire Large S.A.E. for lost,

"I'D LIKE TO TEACH THE
WORLD TO PLAY"

So I've designed an Electronic Automatic Chord
selector which can be fitted to most organs or
which can be made Into an Accompliment
Instrument Ideal for groups, singers, arrangers
or as an Instrument which all the family can play.

Send for details to
J. MOLLOY

Elm Road. Token Green, Reading, Berks.

SOUND SuPPLIE5
(LonouTot CO. LTD.

for
Eaglr International and International Rectifier Product
TO.% P.A. ELalpnient and MR.,
Capacitors. Resistors, Ploys. trimket., Cables, Audio

Semiconductora, Ver0 110111111, elm.. for
the coludructor.

ELECTRONICS DEPT. Tel. 014011-11716
18 /hearts Lime, imitate's. Enos.

Peon. 8.80 it.m.-1 p.m.. 2-8 p.m. Moe.. Toes. Wet. and
Fri. ; 0.30 a.as.-1 2-5.30 Bet. Closed all day

Thursday.

G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3D R. Tel. 021-327 2339

NEW LINES ! I I I

E.M.I. Speakers with twin tweeters . .

8 watt amplifiers complete
Cassette Taper C60, 57p; C90 75p: CI20, Mp
GOLDRING MAGNETIC CARTRIDGES (G850)
Cardioid Ball type Mikes (usually L6-60) ...
Intercom with Battery & Lead
Neons, with resistor and 2 ft lead ...
Speakers, 8 ohm. 2) in
MULLARD DATA BOOK FOR 1972

TRANSISTOR EQUIVALENT BOOK, LATEST EDITION

Mikes. Low impedance. dynamic stick type with onloff switch ...
,. Crystal, hand ...

C I, I ith bracket
Lockable car aerials
Dee -Gee 25 watts pencil bit soldering irons
Speakers. 21in. 8 ohms
Insulating Tape, )in wide. 10 yard rolls ...
Miniature Output Transformers ... .

Rotary Switches, 4 pole 3 way or 2 pole 6 way
Switch cl , aerosol cans ...

El lytic Capacitors
2,000 mf 25 volt Rev. 2Sp
1,000 of 70 volt 35p
10,000 jaf 35 volt SOp
10.000 of 25 volt 35p
2,000 of 18 volt 2.0p
60µf 200of 300 volt .. 30p
400 of 275 volt 2Sp
lOof 6 volt 1p
10µf 25 volt 4p
16/1f 250 volt Sp
32 of 275 volt Op

[375
[1.80

[4.75
[3.75
[2.50

Sp
45p
30p

40p

[1.00
sop
10p

[1.15
98p
50p

Sp
Ilp
15p
50p

Miniature type. Both wires same
end.
5 uf 10 volt
10µf 10 volt 3p30

of 10 volt each
SO of 10 volt J
Axial leads
250 of 25 volt ... 10p
500 jaf 25 volt ... 13p
1.000 of 25 volt 16p
2.000 of 25 volt 25p
400 ul 40 volt . . 10p

STOCKTAKING CLEARANCE! IMPOSSIBLE TO REPEAT!
We have huge numbers of components in quantities too small to advertise
individually. In order to "clear the decks" we have made up parcels containing
a mixture of carbon and wire -wound resistors, electrolytic and paper condensers,
controls, transistors, diodes etc., for a tiny fraction of normal price. It is
emphasised that these are mixed parcels only -contents cannot be stipulated!
Sold only by weight.

Gross weight 2 lb
Gross weight 5 lb

LI (postage 20p)
(postage 30p)

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.

UNBEATABLE PRICE I !!!
LINEAR INTEGRATED CIRCUITS. Direct from
manufacturer, all 100"o to specification.
709C ... 35p 100 up ... 24p
74IC 50p 100 up 35p

VEROBOARD
21in lin C 15in 6p Sin 31in 0 I5in lip 3fin 31in . Olin 24si
3jin 2)in 0 15in 16p I7in 2)in 0.15in 55p Sin . 2)in Olin2.3p
3)in 3)in C-I5in 20p I7in 3jin 3-15in 74p Sin 31in 0 lin UP
Sin 21in C-I5in 10p 3)in 2iin 3Iin lIp
Spot Face Cutte- 38p. Pin Insert Tool 48p. "errninal Pins (0.1 or 015) 36 for 113p.
Special Offer Pack consisting of 5 2iin I in boards and a Spot Face Cutter-SOp.

RECORD PLAYER CARTRIDGES. Well below normal prices!
G90 Magnetic Stereo Cartridges, Diamond Needle, 6mV output, caqs. ACOS
GP 6712 (Mono, Crystal) 75p. ACOS GP 9113 (Compatible, Crystal) LI. ACOS
GP 9311 (Stereo, Crystal, Sapphi,e) [1.2.5. ACOS GP 93/10 (Stereo, Crystal.
Diamond) [1.61. ACOS GP 94)1 (Stereo, Ceramic, Sapphire) [1-50. ACOS GP
94110 (Stereo, Ceramic. Diamond) 1188. ACOS GP 9511 (Stereo. Crystal with
two L.P./Stereo needles) 11.25.

TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All with
Polarity protection. 13 watt type with reflector, suitable for tents, etc., O
Postage/Packing 25p. 15 watt type, batten fitting for L4. PostagelPacking
25p. 13 watt type, batten with switch. 22in 2m I in LS. Postage/Packing 25p.
THESE CAN BE SENT ON APPROVAL AGAINST FULL PAYMENT.

MULLARD POLYESTER CONDENSERS
I,000pf, 1,200pf, 13000, 1.800pf, 2,200pf, 1Sp per dozen (all 400V working).
0 I Sof, 022µf, 0.27pf, 30p per dozen (all 160V working). 25". discount for lots
of 100 of any one type.

RESISTORS
3. and watt. Mast values in stock, 75p per 100. 10p per dozen of any one value.
WIRE WOUND MAINS DROPPERS. Hundreds of values from 0 7 ohm upwards.
I watt to SO watts. A large percentage of these are multi -tapped droppers for
radio/television Owing to the huge variety these can only be offered "assorted'
at 50p per dozen.
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HENRY'S LO..O,OST FIRST GRADE BRAND BRANDED Crict."Ulls,vidabriVRITDRGAEranbTEITAsio"ETRIMA
BY ATES EMIHUS  FAIRCHILD FERRANTI I.T.T. MULLARD  NEWMARKET  PHILIPS R.C.A. TEXAS

TRANSISTORS
A SELECTION FROM OUR LIST

4.1Y30 lOp 110115 759 OC16 Op 291303 18p
AAY42 lip BD123 115, 0C20 IMP 291304 IMP44Z13 169 50124 SOp 0022 60F__ 291305 22P
A AZI5 199 50131 759 Oen 90/1
AAZ17 199 110132 809 0024 sop 291306 2.5p

AC107 969 BDY 11 042540, 291307 269
AC126 909 81 50 0026 262 291308 252
AC127 26p BDY17 OC28 609 291309 ISp
AC127Z 509 11 60 0C29 SOP 291613 209
ACI28 lop BDY38 269 0C35 602 292147 76p
AC176 lip BDY60 wen lip 292160 Up
AC187 UP 21915 0(742 40p 2N1'217 Nip
ACI88 UP 0(743 MP 292218
ACYI7 Up BFII6 Np 0044 159 2172218A
ACY18 lip BP164 9112 OCAS UP UP
ACY19 969 BP168 lip OC70 199 2N2219 110p
ACY20 leo 51,159 Zip 0071 lip 2/422194
ACY21 209 BP1110 Up 0072 909 Up
ACY22 199 5E194 lip 0075 162 292220 Up
ACY39 11119 115195 lip 0076 262 292221 Up
ACY40 202 111,106 15p 0077 409 292221A
ACY41 162 BP197 lip 0081 MP Ur
ACY44 Up BPX13 25I1 OCSID Up 2142222 tOP
A0I40 602 55X29 262 OCSIZ 409 2192222A
AD149 602 BPX30 2511 OC83 UP UpAmin lip 111, X.4 UP 0064 Up 292369 1114
ADDY/ Up 111,X .5 20p 0C139 Up 2923694
ap114 214, 11F2(.6 269 00140 402 169
AP115 95p 115'X07 9.119 00141 No 292646 40p
AFIII Np 1151101 209 042170 Np 252904 202
41,117 Up BEY10 Up 00171 lIp 2142904A
ap118 902 opt's() POP 0C200 41p 1162
AP124 Up BPY51 209 00201 722 252905 lip
AF196 Up BF152 2040 0C202 999 2929054
AP126 Np BpY53 156 042206 969 Up
AP127 Mb BPY110 UP OCP71 57p 292906 SOP
AFIS9 111112 148X20 162 ORP12 MN 2929064
AF160 109 BS X21 209 ORP60 402 Up
AY181 lip /1817.7 15p ST140 169 292907 sop
AF186 lip 58T024 12p 8T141 101 2192907A
41,126 40p 88195 12, TIP29A 602 21311

AF239 409 BU 105 42 26 TIP304 Mb 292925 15p
AHY26 909 BY100 159 TIP314 Up 292926 lOp
A8Y27 1109 51126 12p TIP32A Sip 2N3011 sop
45128 Up 52124 15p TIP33A 2143053 90y
413299 1109 59102 90p 11 00 293054 50y
ASZ21 Up BYZIO Sip TIP34A 293055 75p
54100 159 BYZI1 30y E110 2213625
134102 SIN BYZI2 30y T1843 402 21 00
84110 Up BYZI3 ISp TIS50 lip 2N3614 6511
BA115 79 5227811 00 TIS61 102 2243702 109
BAX 13 59 0ET107 Up T1852 109 2N3703 10p
BAX16 79 GET103 lip T1860 lap 293704 lip
54931 7p 0ET111 415p TI861 202 293705 109
BAY38 lip 0E2113 Up T1862 Up 2N3707 WV
BC107 199 GE1114 20p V4054 969 293708 lip
8(7108 109 OET115 Sip VR525 Up 293714
BC109 109 DET116 Up WOl lOp 12 00
BC109C lip OET860 459 WOO 45p 293715
BC113 1119 0ET1402 lip ZTX107 IN U 20
BC114 Op 0E3168 ZTX108 119 293716
BC116 999 01 54 ZTX 109 169 22 85
BC116 Np 05378465p ZTX300 19p 293771
BCII6A 150 MATIO1 159 ZTX301 162 12 00
8(7117 909 MAT121 Up ZT X3Cr2 1109 293772
8(7118 109 MC724P SOp ZTX303 Mb 42 05
BC119 lip 111.1420 (NM ZTX304 Up 293773
8C134 202 21.1421 1101 ZTX500 169 42 33
11C135 16p 102801 ZTX601 lip 293791
5(7138 sop 21.10 ZTX602 90, £2 75
1143137 UP 5J2901 ZTX503 179 29301935P
5C138 110, 9130 ZTX504 409 293820 b5p
BC147 199 MJE340 541p ZTX531 909 293823 50p
8C148 109 10E370 109 1N914 7p 2N3624 95p
BC149 12p 512 5371 110, 114916 lOp 2243903 20p
BC153 20p 5.15520 759 194148 7p 253900 25p
5C154 20p 5L1E521 709 1844 7p 794058 12P
BC 167 15p MJE2955 18921 7p 294061 12p
5(7169 129 91 .10 14922 89 294062 12p
BCI69C 159 MJE3055 2(1301 25p 294209 12p
8(7177 209 759 20302 30p 294.290 129
5(7178 20p MPSA06 319 20303 35p 294871 35p
8(7179 20p MPSA56 209 2N404 201. 255457 30P
BC182L 10p MPSA70 lip 2N696 151 295410 359
BC183L 10p MPS1106 lip 2N697 15p 295459 409
BC184L 12p MPSI'56 Up 221698 30p 40250 50p
BC212L 12p NKT214 20p 29706 10p 40360 40p
Bc2131, 12p NKT216 Up 224706A lip 40361 40P
BC214L 15p NKT403 Sip 29708 159 40362 509
BCY30 359 9KT404 Sip 2N930 20/ 40430 111 00
5C131 409 OAS Up 29987 409 40543 6bp
5C137 60p 0A10 215p 291171 Up 49594 11 05
BC Y13 30p 0447 10p 791132 26p 40595 11 05
IP Y.14 35p 0A70 10p 2 \ 1302 18p 40636 Il 10
11C1i30 46p 0A79 109
13C139 0.481 Sp Full transistor

11 00 0490 Sp list available-BcY40 50p 0A91p
14c1'70 15p 0A95 70 send for your
11('1 '71 20p 04200 7p free copy today!
BCY72 15p 0A202 10p

HENRY'S LCTZT INTEGRATED CIRCUITS
BRAND NEW FULL SPECIFICATION TTL74 SERIES

BRANDED FAIRCHILD, I.T.T. AND TEXAS
DEVICE/ NAY BE MIXED TO QUALIFY FOR QUANTITY PRICES

No. Desorlpdea 1-11 12-24 26-90 100 230 
7400 Quadruple '2 -input NAND gates 209 189 149 14p 12p
7401 Quad 2 -input open collector NAND gates .. 104 18y 169 14p 12p
7409 Quad 2 -Input NOR gates .. 20p 18p 16P lIp 129
7402 Quad 2 -input open collector NAND gate. .. 18p lip 14p 12p
7404 Licata& Inverters S119 1811 16p 14p 12p
7405 He: Inverters with open collector output. .. 209 18p lip 141 12p
7410 Triple 3 -Input NAND gates .. Up 18p lip 14p 12p

7412 Dual 4 -input Schmitt PUP. Up 279 259 22P 209
7420 Dual 4 -input NAND gates 18p lip 14p lop
7430 Single 8 -Input NAND gates . .. 119p 18p lip 149 12p

7440 Dual 4 -input NAND buffer gates .. 10 718p, 17 14p 12p

7441 BCD -Decimal decoder/NI:1e driver 600 55p
7442 BCD -Decimal decoder (4.10 -line) TTL 0/P .. 75p 72P 709 609 659
7442 Enema 3 -Decimal decoder TTL output. Al 00 95y I/0p SOp 70p
7447 BCD -Decimal 7 iieg, decoder/Indkator driver 11.76 60 21 45 11 30 11 15
7443 BCD -Decimal 7 lies. decoder/driver TTL 0/P 41 75 /1 60 11 45 Ill 30 11 15
7450 Expand dual 2 -Input AND -OR -INVERT gate. 20p 18p lip 14p 12p
7461 Dual 2-wIde 2 -Input AND -OR -INVERT gates 20p 18p lip 14p 12P

7469 Quad 2.Input expand AND -OR -INVERT gate. 20p 189 lip 14P 129
7464 4 -wide 2 -Input AND -OR -INVERT gate. .. 20p 189 16p 141 12P

74110 Dual 4 -Input expanders .. 20p 18p 16p 14p 12p
7470 Single J -K flip -lop (gated inputs) ....SOp 271/ 25p 221, 209
7471 Single J -K flip flop (gated Input.) .. . 30p 27p 26p 22p 20p
7479 Dual J -K flip lop 409 37p Sip 13p 30,
7474 Dual D flip flop 40p 379 359 339 80p

7475 Quadruple bitable latch .. 4.59 129 409 SSP 35P
7471 Dual JK lip -lops with Preset and Clear .. 40p 37p 34p 31p Up
7430 Gated Full Adder .. 80p 72p 679 S9P 559
7441 16 -bit read/write memory .. 11 2.5 11 15 11 10 II 00 909

74119 2 -bit binary Full Adder 879 800 70p 659 600
7413 4 -bit binary Pull Adder . 11 00 909 Sop 809 73y
7404 16 -bit RAN with gated write Input 909 Et5p 809 75p 719

74110 Quadruple 2 -Input Exclu.ive OR gate. 45p 419 32p 35p 339
7490 BCD decade counter .. 75p 70p 65p 60p 5511

7491 P -bit iihItt register .. SI 00 96p lOp 809 709

74111 Divide twelve counter 75p 70y 65p 609 56P

7499 4 -bit binary counter .. 759 70p 65e 609 550

7464 Dual entry 4 -bit shift register 80p 75p 70p 65p 609

7496 4 -bit up -down shift register 800 75p 70p 65p 609

7401 5 -bit parallel/metal in/out shift register 41 00 97p 95p 90P 839
74100 8 -bit bistable latch .. 12 50 12 30 12 00 11 75 11 50
74112 Sextuple Set -Reset latches 11 00 95p 90p 80p 709

74191 Monostable multivlbrator. .. 60p 55p 50p lip 41p

74141 BCD.Decimal decoder/NIxle driver .. 21 00 95y 90p 80p 70y
74146 BCD -Decimal decoder (1. 4.1Ine) TTL 0/P .. SI 50 11 40 11 80 11 10 41 00
74150 16 -bit data selector/multiplexer 43 35 43 20 12 95 12 15 12.06
711161 8 -bit data selector/multiplexer 11 10 95p 1110y 80p 70p
74159 Dual 4-11ne M 1.Iine data selector multiplexer 31 35 11 97 11 20 41 15 11 10
74154 16 -bit decoderldemultiplexer 22 00 21-75 11 55 11 30 11 05
74156 Dual 2-11ne to 4-11ne decoderidentultIplexer .. 31 53 11 47 SI 36 11 10 11 05
74154 Duel 2 -line to 4 -line decoderidemultiplexer 11 53 11 47 El 15 41 10 11 06
74196 Sync decade up -down counter, 1-1Ine mode .. 41 95 11 85 11 75 El 60 11 50
74191 Sync 4 -bit up -down counter. 1 -line mode .. 11 95 t1 85 11 76 11 60 11 60
74191 Sync decade up -down counter, 2 -line mode .. 42 00 11 90 II 80 41 65 11 66
74193 Mync 4 -bit up -down counter. 2 -line mode .. 12 00 11 00 Ill 80 111 60 11 40
74190 Asynchronous preaettable decade counter .. 11 50 11 40 Ill 30 Il 10 11 00
74197 Asynchronous preaettable 4 -bit binary counter Al 50 41 40 SI SO 10 31 00
Complete dais ea Ms above ix booklet 20 paws. Ref. 29, lure 2 el lip pool pale,.
Tex. I.C. Handbook. Complete information on 100 types. 409. Post 10p.
Integrated circuit sockets 14 pin D.I.L. Up; 16 pin D.I.L. 202.

QUANTITY
OFFERS !

FROM STOCK

A5117 Mallard 20p
25 + 17p

100 + ISp
500 + lip

1000 + 10p

2142044 Motorola
40o

25 + 35p
100 + 31p
500 + 2.11p

1000 + 2Sp

0C170 Mallard 25
25 + 7.0p

100 + ISp
500 + 15p
1000 + Ilp

BY 127 Mallard 150
25 + 12p

100 + 104s
500 + 9p

1000 + So

OC35 Mallard SOp
25 + 45p

100 + 40p
500 + ISp

1000 + 30p

21420241Green 100
25 + 11p

100 + Oa
500 + 6p

1000 + Sp

BCI07 All Makes
I0p

25 + Sp
100 + 7p
500 + 6p

1000 + Sp

2N30SS Fairchild
750

25 +
100 +

65p
SOp

500 + 40p
1000 + 35p

11213 Mullard 25o
25 + lOp

100 + 17p
500 + 15p
1000 + lip

INTEGRATED
CIRCUITS

SI Pc4000P
MEC40101.III 4460
P A246 21 50
T113100 21 50
T 41/110 21 50
M( 724P 609
71'2C (T051 75p
709C (T05) 462
709C (MIA-) 169
2234:41051 11 00
711(7T02) 80p
Mc1303P 12 00
M('1304P 1225
01.403D 1110
741CIDIL) 759
914(1051 400
923)1051 41/1/
TOSHIBA

watt amp. 14 17

Pr, t0 81 50

PLANET INTEGRATED
CIRCUIT S Will Amplifier
SLOW
Complete with 11 -page
booklet, circuits
and data

El .50ea.
USER DIODES

I- 25 100 500 1000
24 + + + +

40orniw
SZY SS
wttles 12p 10p 8p 7p 6P

I) watt
ZL aerie. 269 239 20P 179 15P

3 watt
STZ series SOp 27p 2,59 229 20p

10 watt
U series -I-40p 37p lip 309 2.6p
All type. are 5o. Wire Ended theme
Stud. in voltages 3.3-100 volt In all
standard values. 33-33 volt.

TRIACS
UM AM soossoorie.

P.I. Current 1 1

Type volts
SC354 100 3 amp. 809
6C355 200 3 amp. 85p
6C3513 400 3 ant. 90P
6C404 100 6 amps 90p
8C40B 200 6 amp. 11 03
SCAOD 400 6 amps IR 00
Sl'454 100 10 amp. !I 05
SC4/55 200 10 amp. 11 15
SC45D 400 10 amp. 11 15
8050 A 100 15 amp. 11'35
6C5011 200 16 amp. 11 45
14C5OD 400 15 mop. 11 75
6C405 500 6 amp. 11 25
6C469: 500 10 .MI. !I 45
14505 500 15 atop. 11 95
MAC 81/2 25P

04202 lOp
25 + Sp

100 + 7p
SOO + 6p

1000 + SP

Mullard Up
25 + SSp

100 + SOp
SOO + 4Sp

1000 + lop

2/13010 Texas 3So
25 + 311p

100 + 15p
500 + lOp

1000 + 17p

SILICON RECTIFIERS
1 Alla =DATUM PLASTIC WIRE ENDED
Tspe P.I.V. 1-49 50+ 100+ 600+1000+
194001 50 OP 6P 410 411 sip

94002 100 7p 6p 5p lip 4p
194003 200 8p 7p 69 69 419
194004 400 Bp 7p 69 6P lip
194005 600 10p 9y Sp 79 Op

194006 ROO 12p 101/ 91/ Bp 71,
194007 1000 15p 12P 1011 99 69

BRIDGE RECTIFIERS
Miniature Potted Silicon I- x l x

cor. Cur
Type P LI rent 12 Type P.T.V. rent I 11

1002 100 Oa 55p 4004 400 4a 75p
2002 200 os 65p 6004 600 4a 111041

4002 400 2a 75p 1006 100 6a 70p
6002 600 On 80p 2006 200 6a 75p
1004 100 441. 65p 4006 400 ea II 00
2004 200 4a 70p 6006 600 ra 41 10

KIN and 1!
All Makes 10o

25 + So
100 + 7p
SOO + AP

1000 + Sp

ADIII ADIO2 3Sp
each

25 + 31p
100 + lip
500 + 23p

1000 + 2.10

OUR RANGE /S ALWAYS EXPAND/NG - Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS -10% 12+ : 15% 25+ : 20% 100+ - DELIVERY IS FROM STOCK

HENRY'SEMI-CONDUCTOR DEPARTMENT v.041 ITS
ANY ONE ci4u=itt:IiiLl'k1771TRANSISTOR ds

303 EDGWARE RD LONDON. W2 TEL 01-723 1008/9 LIST 1500 16% 25 P TYPE a mitimum II 00 per
SEND

RADIO LTD . CALLERS 356 EDGWARE ROAD W2. sciourr 2O
TOUR

TODAY FREE 321g111GE150

ordsr.11 bsipstoplanabee.
7p ALL ORDERS & "yes postage. will
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Build yourself a TRANSISTOR RADIO

NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT

g

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS AND AIRCRAFT BAND
Bum in Ferrite Rod Aerial for MW/LW. Itetractable. chrome plated 7 section Telescopic
Serial, can be an led and rotated for

Dare g g g

peak short wave and VHF listening. Push Pull
output using 600mw Tnuntistors. Car Aerial 21141 Tape Record Sockets. Switched Ear-
piece Socket complete with Earpiece. In Transistors plus 3 Diotles. M21' Speaker.

IT Sd aned Tunis Condenser with VII? section. Volume out/off. Wave ('hinge
and Tone Control. Attractive Case in black with silver blocking. Size x r x
Easy to follow Instructions 21141 diagrams. Parts price list and easy build plans SOp
!FREE with parts).

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL

Tunable Wax etrands: MWI. 11W7. I.W. SWI, SW7,
SW3 and Trawler Band. Built in Ferrite Rost Aerial
for MW and LW. Retractable chrome plated Trie-
s...plc aerial for Short Waves. Push pull output using
stiihnW transistors. Car aerial and Tape record sockets.
selectivity switch. Switched earpiece socket complete
with earpiece. S transistors plus 3 dides. /4- 71*
Speaker. Air spaced ganged tuning condenser. Volume/

tuning. wave change and tone controls.
At tract lye case in rich chestnni 41. le with gold
i.v.cking. Size 9 x 7 x din. approx. Easy to follow
.iistructions and diagrams. Parts Prier List and Easy
Solid Plan. 880 (FREE with Parts).

Total building cost
Al, err... P. & P 2698 P. P Alos. 41i.

POCKET

FIVE
3 Tunable Was ebanals:
31W. LW. Trawler Band
, ah extended M.W.
1.snil for easier tuning
cf Luxembourg. etc.

stages -6 transistors and 3 diodes.
upersensItive ferrite rod aerial, fine
,sie moving coil speaker. Attractive black and gold

.ase. Sire 56 x 11 X 311n. Easy build plans and
parts price list 100 '°REE with parts). Earpiece with
plug anal switched socket for private listening SOp
extra.

sir drsir.

Total building costs
mem.. P 22.23r P AIns 211.

41. 4.9.4..-0.

Total building cost

28.50
P. P. .t In. ;Aii.

(Os crises& P. A P. al

s s ROAMER
ROAMER

SEVEN

MK IV

7 Tunable Ware.
Lands: MWI, MW2.
LW, SWI. 552.
SW3 and Trawler
Band. Extra Medium Wl C1121141 I.o.M.. miter 11111i112
of Radio Luxerniourg, etc. Built in ferrite rod aerial
for MW anal LW. Retractable 4 section 24th. chronic
plated telest.opic aerial for SW. Socket for Car Aerial.
Powerful push-pull output. 7 transistor. anal 2 diodes.
including Micro -Alloy R.P. Translator.. 5. heavy duty
speaker. Air strand ganged tuning condenser. Volume(
on/off, tuning and wave change control.. Attractive
case with carrying handle. Sipe 9 x 7 x 4th. appriir.
Easy to follow Instructions and diagram.. Puts price
lot and may build plan. 15p (FREE with parts).
Earpiece with plug anal switched socket for private
listening. 30p extra.

Total building costs
(Overseas 1'. Jr I' 2598P.&In.. 4114

TRANSONA

FIVE

5 TRANSISTORS

AND 2 DIODES

3 Tunable Wavebands MN-, LW and Trawler hand.
7 stage- 5 transistors and 2 diodes, ferrite rod aerial
tuning condenser volume control, fine tone
moving coil speaker. Attractive cane with red speaker
grille. Sire 81 x dl x 111n. Easy build plans and
parts price list 10p (FREE with parts). Eario.,e wit la
plug and 21i114.114.41 socket for pr )!.ten log 80p s t ra.

Total building costs 22.50 P. A10.srwsis P I".
 41. -1,11,     .4411.-11...1.

NEW! "EDU-KIT
BUILD RADIOS. AMPLIFIERS. ETC..
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UelIT TO
CONSTRUCT.
ZOMPONENTS INCLUDE
Timing t'mobs. ser 2 Volume Controls' 2 SI bler
Switches: 41121. Sper'-sr, Tern.Mal Strip: Ferrite Roil

Aerial: 3 Plugs anal Sockets: Battery CI pen 4 Tag
Boards: Balanced Armature Unit 10 Transistors

Diodes: Resistors. Capacitors: Tnrer 1 Knobs
Cti its once constructed are detachable
front Master Calt, enabling them to N-

atured for future cur. Ideal for
Schools, Educational Authorities and
all 'In se interested in radio construction.

25.50Case and Plans
All parts including

F., .1 411. .11,411. 411^.v    411.-41,11. 411.41. MalP,O.N.0.41N.411.411,0.41.

FULL AFTER
SALES Callers side entrance Barrett, Sho Shop

 Open 10-1, 2.10-4.10 Mon. -Fri. 9-13 Sat.SERVICE

SIX
6 Tunable Was e
bawds: MW, LW.
SWI. SW2, Taw -
ler band plus an
extra M.W. band
for easier tuning
of Luxembourg
etc. Sensitive fer-
rate rod aerial and
telescopic aerial
for Short Waves.
3in. Speaker. is

stages -0 transistors and 2 obsies Including Micros
Alloy H.F. Translators. etc. Attractive black case with
red grille, dial and black' knobs with polished metal
inserts. Size 9 x 1/ x 211n. approx. Easy build plans
and Parts price 114 15p (FREE with parts). Earpiece
with tilos and ...itched socket for private listening
30p est-a.

Total building costs
1 P. A 1' ill £3.98 P. P. a1112. 26p

 'AIN r 41,4111,N411.1,111.11

IssisdiswWWWwilssirdirsilswirwils,

TRANS

EIGHT

8 TRANSISTORS

and 3 DIODES

6 Tunable Wail-.
6211412: MW, LW.
sWI, SW2. SWtl
and Trawler Band.
Sensitive ferrite 1,11 aerial for M.W. anal 1..W. Tele-
scopic aerial for Short Waves. 31n. Speaker. 8 improved
type transistors plug 3 diodes. Attractive case in
black with red grab.. 11121 and black knobs with polished
metal Marna. Sloe 9 x 61 x 21111. approx. Push pull
output. Battery economiser witch for extended hatt-ry
life. Ample power to drive a larger speaker. Parts
price list anal easy build plans Up (FREE with parts).
F:arpitn, with pile and switched socket for private
listening SOP

Total building costs
1. A 1' 1:1 24.48 P. P. 111,111,

61 HIGH STREET, BEDFORD.

I enclose

Tel. 0234 52367

please tend items marked

ROAMER TEN 0
ROAMER EIGHT 
TRANSONA FIVE 0
POCKET FIVE 0

Parts price list and plans for

Name

ROAMER SEVEN
TRANS EIGHT
ROAMER SIX
EDU-KIT

Address

(Dept. E.E.6
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HENRY'S RADIO MUTED'
ENGLAND'S LEADING ELEC,TIMNIC CENTRES
HI-FI ,,ELECTRaNIC COMPONENTS TEST ' DISCOTHEQUE LIGHTING MAIL ORDER

HENRYS RADIO

10th EDITION
CATALOGUE

PRICE

55p
POST PAID\ Stock lines
(40p FOR at Special

CALLEfLe) Low Prices and
V.+bauv Fully Guaranteed

350
piers fully
detailed and
illustrated
coveting every
aspect of Elec.
tronics-pl.as
data, cir..uits
and iifor-
T.. ion

f;:te/FIVE 10p VOUCHERS
FOR USE WITH PURCHASES

112000

Send to this address -Henry's Radio Ltd., (Dept. EE).
Albemarle Way, London, E.C.I -for catalogue by

post only.
Ali other mail and callers to "303", see below

HENRY'S CATALOGUE IS A MUST FOR ELECTRONIC
COMPONENTS OF ALL TYPES

TEST EQUIPMENT
Huge range in stock -too
murli to list here. It's all in
tl-z latest catalogue -prices -
specifications etc. Also Panel
Meters and Edge Meters.

GARRAAD
McDONALD
GOLD RING

TURNTABLES
CHASSIS (Post 50p)

SP25/3 [11 30 HT70 [16 60
MP60 [II 30 MP610 LIS IS
AP76 [10 SO Zero 1005

[41 97
With PU1.17E-I/COVER

(Post 70p)
MP60 PC [17 65
HL75 PC 137 35
HT70 PC al 50
GL72P [32 95

CART/PLINTHICOVER
(Post 70p)

GL72PC/G800 L3S 95
11-11-1,91))76IG900 L2.995
HT70 PCIG800 [29 95
MP60 PCISCSM [1730
(HUSP25/31G600H [19 9S
IHL12025 TCI9TAHCD [14 95

ULTRASONIC
TRANDUCERS

Operate at 40kcIs up to 100
yds. Ideal remote switching
and signalling. Complete with
data and circuits.
PRICE PAIR IS.90 Post 10P

F2000 SYS f EM
Teletoe F2000 Pled Stereo
FM Tuner Amplifier. C d
2025TC/9TAHCD Auto with
plinth and cover. Pair match -

g K60. Size 16
9g E4in. All leads etc.

"t E54.65 Carr. L2
L93
or with MP60/SC5hD Single
Player LS7 SO. Carr. L2.

12oB SYSTEM
Teleton 5AQ206B8 + 8 watts
Stereo Amplifier G d
SP25/3, Goldring G800H,
plinth and cover. Pair of
seekers SOLI (or K80). Size
IS 10} 7gin. All leads
etc.

[90
List t55.95 Carr. L2

or with 20257C/9TAHCO and
K60 Speakers 16 9+ x 6} in.
L49 95. Carr. L2

2200 SYSTEM
Rota 10 f- 10 watts Stereo
Ampli' :r r d SP25/3.
taollring G800H, plinth and
cover, lair of speakers SDL2
(or KN'800) Size 18 101
7gin. All leads etc.
List E6550 Carr. C2[94

ROTEL SYSTEM
RX ISO 8 + 8 wits Med/FM/
FM stereo Tuner Amplifier,
pair of 501.2 Speaker Systems
18' x a 71'. G d
51.251111 /Plinth /Cover I Gold -
ring G800H cart. All leads etc
List 99.95 Carr. L2.50
0133

FREE Latest Hi Fi & Tape Recorder 12 page Stock Discount
List plus over 100 Stereo Systems. Ref. 16117.

POWER INTEGRATED
CIRCUITS

SL4030- 3 watt with 8 page
data, layouts & circuits LI SO
P.C. Board 60p; Heat Sink 14p
1C12-6 watt vetch data and

circuits [2.50
TOSHIBA -20 watt Power

Amp Module LI Si
TOSHIBA -IC Preamplifier

LI. SO
TOSHIBA --Data Circuits

Book No. 42 10p
TEXAS PUBLICATIONS
1.100 watt Amplifiers and
PreAmo. Layouts and data
LI 25 Price list No. 48A FREE
700 page :C Data Book (No. 21

60p
420 page Transistor Data

(No. 3) 60p
340 page Transistor Data

(No. 4) 60p
(Post etc. 15p each. 20p per
2 or 3 books)

NIXIE TURES
(Post 15p per I to 6)

XN3, XN13, GN6 0.9. Side
view with daa esp.
GNP -7, GNP -8 0.9. Side view

decimal pints and data
9Sp
GN4 0-9 End view
socket and data [1.65

with

LOW COST HI -Fl SPEAKERS
E.M.I. Size 13}" Elf". Large Ceramic Magnet.
TYPE ISO 6 watt, 3, 8 or 15

ohms L2 20. Post 22p.
TYPE ISO TC Twin cone yer-

sion a 75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover 3, 8
Jr IS ohms. L3 ES. Post 25o.

TYPE 350 20 watt with tweeter
and crossover. 8 arid IS ohms
17 70: Post 28p.

POOLHED CABINETS For 150, 1507C and 450 L460
Post 33p.

HIGH PC'VER AMPLIFIER MODULES
MPAI2

PA25

transformerless loW noise amplifiers
suitable for all Audio. PA and Hi -Ft use.
Modern compact designs. PA25 and PASO
supplied with plug harness for use with
MU442 Power Supply.

MPAI2/3 18v. 0 8A. 12W. 3-4 ohm. L4 50
MPA12/15 30v. 05A. 12W 12-16 ohm.
L5 15
MU24/40 Mains unit for 1 or 2 MPA12/3

15. 14 SO
P625 22-0-22v. IA. 25W. 8 ohm. a SO
PASO 22-0-22v. 2A. SOW. 3-4 ohm. 19 SO
I-IL/442 Mains unit for I or 2 PA25 or I only
PASO. L6 00

Post 20p per unit
ALL SILICON -FE T PREAMPLIFIER AND MIXEri

46'
PRICEL1050P2;

SELF POWERED
All inputs. Adjustable input
and output. DIN sockets.
Tape in and out. Micro
phone mixing. Suitable up
to 4-PA25 or 2 -PASO.

30OrnW TPANSISTOR AMPLIFIER
Fully assembled STR Amplifier. Size Si
II in. 1-10mV adjustable sensitivity.
Output 3-8 ohms. Fitted Vol control.
9 volt operated. Thousands of uses plus
low cost.
Price El -75. P.D. ISP
(or 2 for a 2.5, D.D. 15p)

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kris BAND-
WIDTH. PR.NTED CIRCUIT. SIGH
FIDEL TY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it --VHF FM
gives :he PEAL sound. All parts sold
sop ly. Free Leaflet N.-. 3 & 7.
TOTAL L697, p.p. 20p. Cabinet 100p. Decooe.- Kit LS 97.
Tuning meter unit L145
Mains unit inrienal) Model PS900 12 47. Post 20p
Mains unit ;or Tuner And Decoder PSI200 12-62. Pot 20p

SEE EARLIER PAGE FOR
TRANSISTORS A DIODES.

etc. FREE LIST No. 36 ON
REQUEST

PUBLIC 'MUSS, LIGHTING & DISCOTHEQUE EQUIPMENT
DJIOSS 30 watt rms Amplifier. 4 inputs, master tone
and volume controls etc. 6 chin output. Cased portable.
ill SC Post 40p.
12170S 70 watt rms version. Cased portable. ID 00.
Post 40p.
DISCOA MP 100 watt rms to 8 ohms. 4 inputs, separate
bass and crept: controls, PFL, etc. Cased for cabinet or
rack mounting LTC 50. Post 40p.
M. -DONALD MP60 fitted to plinth with cover
SCSMD cartridge to match above amplifiers. [17-50
Post 70p.
0,1101.11 3 channel light control unit for above ampli
fief, 3 I K Watt. Treble, Bass and Mid range. [3350
Post 35p.
EFFECTS PROJECTORS -Coloured
rotating light Pattern,
DISCO -COLT 250w Tungsten 02 50
LIQI 50--50 watt Q.I. 132 SO
LIQI 1513-150 watt Q.i. 130 00

FULL RANGE
Of

LIGHTING
IN

STOCK

btibhhhP.fr
IndriNiallMl=810

SPECIAL!! Anti -Feedback Micro-
phone designed and made for
Henry's fur all PAIDisco Equipment.
LI I SO
LIGHT GUIDE 64 fibres sheathed

LI per yd.
Mono (0001'1 LI SO per 25 metre

eel.
COMPLETE RANGE OF DISCOiPA
AND LIGHTING ON DISPLAY AT

cINCLAIR PROJECT 60 MODULES
-SAVE POUNDS.
Z30 a 60 250 L4 38

-

STEREO PZ5 L3 98
60 L7 98 PZ8 LS 97

PZ6 LiS 38

Transformer for PZ8 a 95
Active Filter Unit 14 7S

Stereo FM Tuner L20 25
IC12 a 50; 016's LS ea.

Pos: etc. 20p per items
ALSO IN STOCK

2000[23 75; 3000 a 1 SO
Post 50p each

PACKAGE DEALS
2 Z30, Stereo 60,1.25 LIS IS
2 Z30 Stereo bO. PZ6 (19 .18
2 250, Stereo o0. PZ8 LIU 21.
Post 25' extra on above items
Transfocrner for PZ8 a 95

Post 20p
NEW PROJECT 605 KIT L2.0 9S

Post 25p

"BANDS' READ- PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RFJIF Module.
and I ng Wave bands plus ,-e-d,ure
Way, Lndspread for extra selec i icy.
Also slow motion geared tuning, 6t:2,
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. Atractive
appearance and performance.
TOTAL COST TO BUILD 17 Sta,

r cery22p). All parts sold separately -Leaflet No. 2.
7-1- M AND LONG WAVE PORTABLE (as previously

I adve, L6 98, p.p. 3Sp from stock -Leaflet No. I.
Call, write or phone for details and
lists. SLDET CO 1.41 ROL° Top quality 60rnm singlie and

complete with knobs. (Post 1-5 1Sp; 6 or more 20pf

MORI 01 MR,711/N A T 101M/CIS AlWAYS AT 5,0(niKL,1 Meg. Log and Lin 745Spp each

Electronic Components, High Fidelity Sales & P A . Disco  ail Orders. Special &kepi/
Audio and Test Gear Centre pemonstrations Centre & Lighting Cen Shop, Industrial Sales" -

.EDGWARE ROAD, 354 EDGWARE ROAD, 309 EDGW ROAD, 303 EDGWARE ROA '..k

Tel: 01-40236-
LONDEN8,-W,;:- , LONDON, W.2. LONDON, W.f2.

Tel: 01,402 5854 Tel: 01-723 Egt3 Tel: 01-7 fe8/9rj
'309. 4' & 'WC: OPEN SIX FULt DAYS A WEEK 9 am tai in MONDAY TO SATURDAY .4'0,4141




