


PRODUCTS LIMITED
(Regd. Trade Mark}

SOLDERING EQUIPMENT

for the

DISCRIMINATING
ENTHUSIAST

ILLUSTRATED:
Lé4 5" BIT INSTRUMENT IN
L700 PROTECTIVE SHIELD

APPLY DIRECT TO:
SALES & SERVICE DEPT.
ADCOLA PRODUCTS LTD.
ADCOLA HOUSE

GAUDEN ROAD
LONDON, S.W.4
TELEPHONE: MACAULAY 02913

For quick, easy
faultless
SOLDER SOldering

Ersin Multicore 5-core solder is easy to use and economical,

It contains 5 cores of non-corrosive flux, cleaning instantly

heavily oxidised surfaces. No extra flux is required.

Ersin Multicore Savbit Alloy considerably reduces the
wear of copper soldering iron bits.

— —
h,  HANDY SOLDER . LOW TEMPERATURE
DISPENSER SOLDER
12 ft, of 18 s.w.g. Size ¢ pack contains
SAVBIT alloy in a 24 ft. of 60/40 high
continuous coil, used tin quality 22 s.w.g.
dl:rde_ct fépm free- 2/6 each
standing dispenser. Size 10 pack 212 fr.
2/6 each S s
ey rre——

SAVBIT BIB WIRE
SIZE 1. CARTON STRIPPER
|| Containsapprox. 3o0ft. AND GUTTER

of 18 s.w.g. SAVBIT
alloy. Also available

in 14and 16s5.w.8.
5/- each

Strips insulation,
cuts wire cleaply.
Adjusts toany size,

4/- each

Available from all Electrical and Hardware shops.
If unobtainable write to:

MULTICORE SOLDERS LTD.

Multicore Works, Hemel Hempstead, Herts. Hemel Hempstead 3636
M.4/B

ID.LY. with

2>~ FIDELITY
By mmw%ﬂs_;__ M AN “ AI_

A new, larger and more colourful edition—revised and completely
up-to-date. It contains articles of particular interest to.the D.LY.
enthusiast —including special beginners page, advice on stereo,
stage-built systems and full cabinet drawings. Whether building or
improving your own audio set-up or choosing a complete speaker
system, you'll find it useful and interesting as well as informative,
Ask your Goodmans dealer or send coupon for your FREE copy.

| bt

Please send me a free copy of the Goodmans Highl
I Fidelity Manual

lName :
I Address I
P.E.9

OODMANS INDUSTRIES

G
Axiom Works, Wembley,Middlesax
Telephone: WEMbley 1200
A Division of Radio Rentaset Products Ltd




LAFAYETTE HA-63
COMMUNICATION
RECEIVER

7 valves plus Rectifier. 4 Bands. 550 ke/s—
31 Mc/s. 8" Meter—BFO—ANL—Band:

spread Tuning. 200/250 v. A.C. Brand
New 24 Gns, Carr. Paid,

LAFAYETTE KT-340
COMMUNICATION RECEIVER
SEMI-KIT

Build this wonderful receiver and save Pnund.nl

ly mounted, R.F. section a-lrud.y vl.red and

allmed Full and precise instructions supplied.

m: 8 valves 4+ rectifier, 4 bands

eoverlng b550 Ko/s—30 Mc/s. Incorporates 1 R.F.
and 2 LF. stages, Q" multiplier, B.F.0., A.N.L.

“8" meter, bandspread, aerial trimmer, etc,

Operation 115/230v. A C. Price 25 GNE. Carr 10!-

LAFAYETTE HA-55A
AIRCRAFT RECEIVER
108-136 Mc/s. High selectivity and
sengitivity. Incorporates 2 RF stages
Including 6CW4 Nuvistor, 8 tubes for
11 tube performance, solid state power
supply, adjustable squelch control, slide
rule dial, bulit in 4in. speaker and front
panel phona jack. 220/240V. AC.
Supplied brand new and guaranteed.
£19.7.6. Carr, 10/-. 108-176 Mcfa

Ground Plane Antenna 59/6.

HAM-I COMMUNICATION
RECEIVER

6 valve superhet receiver covering 550
Kofs—30 Mo/s on 4 bands. Special fea-
tures include slide rule dial, Bandspread
tuning. ‘8’ meter. B.F.0. Built in 4
speaker, Operation 220/240 v. A.C. Brand
New with instructions. 18 @GNS, Carr. 10/-

8.A.E. for detalla.

MAIN LONDON |
AGENTS FOR | SINCLAIR TRANSISTOR AMPLIFIERS

CODAR Z12 Al;lpllneer 8?{15 “Pz .8, Pov.er Pack '?ﬂig Rl%fi;nlpliﬂer
Built £6,19.8, Power Pack =
EQUIPMENT | 20 e o106, kit £7.19.8. X0 Powss Pack
All items available as £4.19.8. Micro FM Radio Kit £519.8. Micro G, 58/8;
advertised | Micro amp 28/8; Micro Injection 27/8. Post Paid.
TRANS!STOI“SED LAFAYETTE

TWO-WA
TELEPHONE
INTERCOM.
Operative over amazingly
long distances. BSeparale
call and press to talk
buttons. 2-wire connection.
1000's of applications.
Beautifully finished in
ebony. Supplied complete
with batieries and wall
brackets.

£6.10.0. pair. P. & P. 3/6.

MAGNAYOX 363 TAPE DECKS
New 3-speed tape deck, supersedes old
Collaro studio deck. 2-track £10.10.0,
d-track lumo Carr. Paid.

PCR3 RECEIVERS
Absolutely brand new 3 wave bands 100-
8650 metres and 2.2-23 me/s with circuit diode gnon - 1

2-WAY RADIOS

Superb quality. Brand
new and guaranteed.

4 Transistor £7.10.0 pr.
6 Transistor £17.10.0 pr.
10 Transistor with range
boost £22.10.0 pr.

Post extra.

These cannol be operated
in U.K

MODEL 1QM TRANSISTOR CHECKER
It haa the fullest ca-
pacity for checking
on A, B and Teco.
Equally adaptable
for checking diodes,
etc. Bpec.: A:0-7-
09967,B: 5-200, Ico:
0-50 microampa, 0-5
mA. Resistance for

TEST EQUIPMENT

PORTABLE OSCILLOSCOPE CT.SI

A compact (8°X 8"X16}") general p

10 ¢/s-40 ke/s. Band width 1 Mc/s, Hullud DG 7;5 Rr
CET. For operation on200/250 v. A.C. Bupplied complete .
with metal transit case, strap, test leads, and visor hood.
Brand new. £22.10.0, Carr, 10/-, Supplied complete with
instrugtions,

OSJ‘BB,'U OSCILLOSCOPES
High quality Portable
Amr:u;/ﬁ)‘:’.t”;“:gpfj % UBLE
C.T. /8- cl/a

Amp: 0-500 kofs ¥ ERSKINE TYPE 13 DOUBLE
Amp: 0-2 Me/s, Power = BEAM OSCILLOSCOPE

e Smu:;:;d]?,f",}ff:d Time base 2 ¢/s-759 ke/s. Calibrators at
new eondition. fudly | 100kefs and I Mejs, Beparate Y1 and Y2
tested. £85,  Carr. | Omplifiers up to 5.5 Mcfs. Operation
Jor Suitabla30/118e. | 110/230 volt A.C. Supplied in perfect
Transformer 15/6. working order. £22,10.0,- Carriage 20/-.

| TE-20 RF SIGNAL GENERATOR

Accurate wide range signal
generator covering 120 kcfu.vzﬁo
Mefs on 6 bands. - Directly
calibrated. Varlable R.F.
attenuator, Operation 200/240
v. A.C. Brand mew with in-
st.'raucr.iom, £12100, P. & P,
T7/6.

S.A.E. for details.

LAFAYETTE NUVISTOR

LAFAYETTE TE-46

GRID DIP METER
SUSBISSE gL CAPA-I(}ompaN. true one bhand operation.
CITY ANALYZER

2 PP—2,000 MFD. 2 ohm: Frequency range 1.7-180 Mcjs. 230v.
—a, .2 ohms—

300 Megohms. ' Also checks AC operation. Supplied complete

impedance, turns ratio, | with all colls and instructions. £12,10.0.

insulation 200/250v. A.C.| oo 5.

Brand New £15. Carr. 7/6. | i

TE22 SINE SQUARE WAVE |
AUDIO GENERATORS NOMBREX EQUIPMENT

Sine 20 cps 10200 | Transistorised Andio Generator 10-100,000 efs,
kefs. on 4 bands. | Bine or square wave. .15.0.
| Square: 20 cps t0 | Transistorised Signal Cenerator 130 kefs.
Output | 550 Mefs. £10.10.0.
impedance §,000 | Transistorised reslatance capacity bridge 1€,
| ohms. 200/240 V. | 100 Meg(), 1 pf-100uF.
| A.C. operation. | mransistorised ‘Induction bridge 1jN-100H.
P Supplied Bramd l £18, Mains operated Transistor power supply
New:fm Guaran- | unit, output 1-16v. up to 100 mA.  £6.10.0.
tion manual and leads. £15. Carr. 7/6. | St e e ]
CLEAR PLASTIC PANEL METERS
First grade qualily, Moving Coil panel meters, available
ex-stock. 8.A.E. for illustrated leaflet. Discounts for
quantity. Avallable as follows: Type MR. 38P. 1 21/32in.
square fronts.

100- o-wou.\ . 27/8 200mA. .... 22/6 100V D.C... 20/6
.NB v eee. 22[8 130V D. . 22
. 22 300V D. 28/6

500V D.C. .. 22/8
730V DC. .. 2318
1

Vv AC. ... 29/8

SAD.C...., 22/8 50OV AC. ... 22/8

32,8 3V D.C..... 22/8 150V A.C... 22/6

. 29/8 10V D.C. .. 22/8 300V A.C... 22/8

. 27/8 vvie... BB/6 20V D.C. .. 28/8 500V AC. .. 22/8

. . 25 150mA....... 22/6 B0V D.C.... 22/6 *'8' “MeterlmA 29/6
-”0-0-50#" - 20,8 PO‘!T EXTRA _Larger sizes available—send for lists.

£8,10.8. Carriage 10/6. Also P.C.R.1 MEG. lete wi

e e e Covering | battery and leade. B8/16/6, P & P. Bie.
ng ave, um ave and Short

Wave 6-18 me/s £8,19,8, Plug-in power VARIABLE YOLTAGE

supply 12 volt d.c. 19/8. 230 voit a.c. | TRANSFORMERS

85/-. Brand New—Fully Shrouded. In]:lul_230\'.

DOIGO(: [ Oulput 0-260 Volts.
AMERICAN TAPE o

First grade quality American tapes.
Brand new, Discounts for quantities.
8in.,
341
bin
BGin,

Fm, ete. 29/17/6.
SILICON HECTIFIERS

2 t. D,
7in. 3, 300“. T P, mylar
Postage 2/-. Over £3 post pal

CALLERS WELCOME !

Open 8 a.m. to 8 p.m. every day Monday

to Saturday. Trade supplied.
%

Discounts for qunntlues " Post e‘xlrn-.

272220 N

'\\*\\\\\\\m//ﬂ/ o @ @

TS-76 20,000 O.P.V. PUSH

BUTTON MULTI-TESTER
Simple operation,
D.C. volts up to
| 1,000 v. A.C. volts
| mp to 1,000 ¥.
Resistance up to
10 megohm. Current
up to 250 mA.

TE-51 NEW
20,000}/ VOLT
MULTIMETER

016160[120"
1,200V. A.C.
013,!.10.'601’300,’
600 / 8,000V. D.C.
u.'ao,m!lzisoo

MA. D.
0/ 60 KJGMesﬂ

85/-, P. & P.2 Decibels — 20 to

¥it, i + 36 db.  S5.5.0.

MODEL PV-SB VALVE P. & P. 3 e ik
VOLTMETER uonn%mol. .'9303101%‘:
11 meg. input. 7 D.C. o.p.v. 0101113
volt, panges. . 13 23] 100 ] 260 / 500 /

1,600 v. 7 A.C. vol
ranges 1.5-1,500 .

ooe
o.lz.'s,lmfuf
4,000 Peak to Peak. 250 |

10'01

1,000v. A.C.
0f50ﬂAI5.'50f
Mm.l.. 12 amp.

1,000 megohm. Deci-
bels —10db to +65db.
Supplied brand new
with instructions,

0.'801(}83!23.]30-
leads and probe. Meg (). £8/17/8
212/10/-. P. & P. 3/6.

Post Paid

(RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

SLE STREET, LONDON, W.C2

B e T NI T T e




SINCLAIR MICRO FM

The world’s most
FM tuner/receiver

Less than 3in, x 1Jin. > Jin. and
professional in every way, thisseven
transistor FM superhet uses pulse
counting discriminator for superb
audio quality. Low L.LF. makes align-
ment unnecessary after building.
Tunes B8-108 Mc/s., and telescopic
aerial included suffices for good
reception in all but poorest areas.
Signal to noise ratio —30dB at 30
microvolts. Takes standard 9 v. bat-
tery. One outlet feeds to amplifier
or recorder, other for using set as
self-contained pocker portable.
Brushed and polished aluminium
front, spun aluminium dial.

Complete kit inc

aerial, case, ew];iere £5. I 9.6

and instructions.

SINCLAIR  MICRO - 6

The world’s smallest radio

Six stage receiver (2 R.F., double diode
detector, 3 A.F.) in white, gold and black
case only Itin, x I-b,m X jin. Tunes
over M.W., A.G.C. to counteract fading.
Bmdlpr'nd for Luxembourg. Plays
anywhere with amazing power and
quality. Complete kit of parts, inc.
transistors, case, earpiece 5

and instructions.

FULL SERYICE FACILITIES AVAILABLE
TO ALL SINCLAIR CUSTOMERS

610
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SINCLAIRZ.12

INTEGRATED 12

WATT AMPLIFIER

AND PRE-AMPLIFIER

THE SINCLAIR Z.12 has been developed
to the highest possible standards for an
amplifier of its size and power. At the
same time its rugged construction and
its amazxing adaptability make it possible
to use just one type of amplifier in an
exceptionally wide variety of applica-
tions. It has the characteristics de-
manded of any quality amplifier,
irrespective of price, yet costs well
under £5, including its own integrated
pre-amplifier stage! The Z.I2 will
function efficiently from anything be-
tween & and 20 volts, making it
convenient to run it from a car battery,

e TECHNICAL SPECIFICATION

The Sinclair Z.12 uses eight H.F. transistors in an original
design developed by Sinclair Radionics to ensure excep-
tional standards of repreduction. The pre-amp incorporated
accepts all types of inputs. For the very best possible hi-fi
stereo, two Z.12's should be used with the Sinclair Stereo

25 described opposite.

® OUTPUT—Class B, ultra-linear, with generous

negative feed-back

@ FREQUENCY RESPONSE —I5 to 50,000 c/s

-+ |dB

INPUT SENSITIVITY—2 mVY into 2 K ohms
SIGNAL TO NOISE RATIO—better than 60dB
OUTPUT IMPEDANCE—suitable for 3, 7.5 2

and 15 ohm loudspeakers, Two 3 ohm speakers Designed specially for the very high

‘may be used in paraliel

® POWER REQUIREMENTS 6 to 20 volts D.C.
or Sinclair PZ.3 mains power supply unit

: BBy olE, 2 Al meaturable
AND GUARANTEED i e ¢ |

BUILT, TESTED

for example. Where it is required to
run the Z.12 from mains supply, the
PZ.3 is recommended. , Detailed in-
structions for connecting mono and
stereo inputs are given in the manual
supplied with every unit, which includes
a variety of matching control networks.
The Z.I2 can be used entirely on its own,
but those wishing to have the very finest
pre-amplifier and control system can
connect inputs via the STEREO 25, de-
scribed opposite, and designed to
produce the very finest hi-fi you have
ever heard.

SINCLAIR PZ3

standards of the Z.12, this entirely

EW power supply unit uses ad-
vanced transistorised circuitry to
achieve ally goo

sinclair radionics |1+d.

E.: E' 22 newmarketr road. cambridge

Telephone 52731




SINCLAIR STEREO 25

A NEW DE-LUXE PRE-AMPLIFIER AND CONTROL UNIT
DESIGNED TO THE BEST HIGH FIDELITY STANDARDS

Sinclair's newest unit, the Stereo 25
has been designed specially to obtain
the very finest results used in conjunc-
tion with the Sinclair Z.12 for stereo re-
production. The best quality components,
individually tested before acceptance,
are used in its construction, ganged
controls are carefully checked for
matching, whilst the overall appearance
of this very compact de-luxe pre-amp
control unit reflects the professional
elegance which characterises all Sinclair
designs. The front panel is in solid
brushed and polished aluminium with

@ TECHNICAL SPECIFICATION

beautifully styled solid aluminium
knobs. Mounting and connecting the
unit is simple, and the generous out-
put of the PZ.3 is more than enough
to power the Stereo 25 together with
two Z.I12's for stereo. Hi-fi enthusiasts
seeking the ultimate in equipment for
domestic listening will find all they
want from this combination of Sinclair
units, and with a Micro FM to provide
the radio, their installation will com-
pare favourably with anything costing
up to FOUR TIMES as much.

Performance figures were obtained using the Sinclair Stereo 25 fed to two
Z.12’s and the entire assembly powered by a PZ.3 Power Supply Unit.

@ SENSITIVITY for 10 wates
ohms load per channel
Mic.—2 mV into 50 K ohms
Pick-up—3 mV into 50 K ohms
Radio—20 mV into 4.7 K ohms

® FREQUENCY RESPONSE (Mic, and
Radio)—25 c/s to 30 kc/s = IdB extend-

into 1.5

® TONE CONTROLS
Treble -+12dB to —I0dB at 10 kc/s
Bass . - I15dB to —12dB ac 100 cfs
SIZE—64 x 24 < 2} ins. overall, plus knobs.
FINISH—Front panel in brushed and
polished solid aluminium with solid alu-
minium knobs, Black figuring on front panel.

A complete high fidelity
stereo assembly for £22.18.0

All you need is one Stereo 25 Pre-amp Control Unit
(£9.19.6), two Z.12's (£8.19.0) and one PZ.3 Mains
Power Supply Unit (£3.19.6) to possess the finest possible
hi-fi stereo installation. As a very desirable optional
extra, you could include the Micro FM (£5.19.6)
described on, page one of our advertising. The overall
saving to you in cash will be staggering, and you will
have an installation second to none irrespective of price.

SINCLAIR USERS WRITE

**May | congratulate you on the Micro F.M. Per-
formance has amazed me." ;

(Signed) D.}.B., Swaziland.

"l am extremely pleased with its (Z,12) performance.
Thank you for your prompt delivery,"

(Signed) B.R.L., Auckland, N.Z.

1 am using a Z.12 in a home-made recorder. The
results are outstanding when used with a good qualicy
speaker.” (Signed) P.D.S., London, E.|3.

““I am very pleased with the Micro-6,"
(Signed) J.M.W., Burnham-on-Sea.

" The firm of Sinclair will always rate highly in my

ing to 100 ke/s = 3dB BUILT esteem.’” (Signed) B.C., Glasgow.
EQUALISATION FOR P.U.— 4

» Correct to within = 1dB on RIAA  TESTED AND £9. I 9.6 If you prefer not to cut this page, please mention PE.9
curve from 50 c/s to 20 kefs. GUARANTEED when writing your order.

Pour Sinclair Guarantee

If you are’not complecely satisfied when you receive
your purchase from us, your money will be refunded

I Please send .

Fo—_______—___-__q

SINCLAIR RADIONICS LTD.,'22 NEWMARKET ROAD, CAMBRIDG

it Sy Sulland wichost queition. . PR W L | L I
l for which | enclose ADDRESS........... 3 l
1 i
i CASHICHEQUEIMONEY ORDER for i

£ s, d.
________—__-_——J
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8/~ 2 10/- | UCL82 8/~ -3¢+ 8- - 2AH7 b/- -
l v ANTEED iu S11E12 10 8/~ | 1ABGT &/ AR5 §/- | 6K6GT 5/8 | 1! 7 B 4/
FULLY GUAR N7l 15/- | S130P 15/~ ( UCL83Z 9/- | 1B22 30/~ | 3Q5GT 7/8 | 6AK6 6/~ | OK7G  2/- | 12AT6 §/- | 38 4~
NE17 %/-| 8130 12/ [ UF41 88 | ICSGT /- | 384 4/~ | BAK7 @)~ | BE7GT 4/9 | 19AT7 4/-
INDIVIDUALLY PACKED (o042 5| sp2 /6 | UFB0 @/~ | 1DBGT 8/~ | 3v4 5@ | GALS  8/- | 6KBG  §/- [ 12ATIWA 2718
B2 @/~ | SP41 1/ | ULl  7/8 | IE7G  7/8 | 4007 g5/~ | BALSW 7)- | 6K
v A L v E s OB3  7/- | SPG1  1/)8 | UL84  B/8 | IF2 8- | 4p1 4~ |OAMG  2/8
. 85 | UM [l 45 o |00 4
= - -
AGHL &6 | BECAL S8 |EIa8 108 lomea 6~ | TPz 8- (UYm %8 | 1nA6 @ | SALMG 5 | gaqew 9)-
ACOPEN b | EBFS0 6/8 | EL42 8/~ | PC86 9/ | TP26  15)- | UYSs & |1LCB  7/- | OB/ESIM | GASs  4)-
ALeo 5/ | EBPS3 78 | BL80 8/ |PC8s  ®- | TTI & | VP23 &/ | ILH4 4/ ASEW 9/~
ARS8 - 5/- | EBF8) @8 | BLSI - | Pco7 g8 | TTi5 85/ | VP133 9/- | IN2IR B/~ 3B/253M GABTG 20/~
ARP3  3)- | EBL31 80/~ | ELs3  6/3 | PC900 1g/- | TTRSL 45/~ | VRO9 Bj- | 1N43 4/~ 15/~ | GATS 4/~
ARPI2 216 4)- | EL84 5/~ | PCC84 6/~ | T220 18/~ | VR103/30 | INT0  4/- | 5B/254M 6AUS  7/-
ARP24 10 | Ecos 12/6 | ELSs g/ | POCR0 10/ LR = IEA B S (eAXd B
23 | ECT0 4/~ | ELo1  4/8 | PCF80 7/- | UI2/14 8/~ | VR130/36 |1R5  8/8 | 5B/235M 6B4G 16/~
ATy 5/6 | ECo0 g/- [ ELes /- | PCFsz 88 | V17 5/- /- 1 184 5/~ 3/- |6B7 8-
AU7 s 4 8/- -| 8B8G  2/8
w3
TRANSISTORS oBEs /-
0C16 20/~ OCAID 5/- OC201 12/8 XC141 10/- | |6BJ6  7/8
oo 23/~ OCSIM 7/ 0C202 15/- XC142 15/~ | |6BI7  7/-
0C25 12/- 0CA2  10/- OC208 12/ XC135 20/~ | | 6BR7 /-
0oC35 1218 GcazmM b/-0C204 17/8 XC156 22/8 | | 6BWH 8/-
; S g-omg-oom meieq s & g
CC3L - 9 - | EZ40 8 A ¥
CFa% 1008 | BOMSI /- | kZ41 8/ |PEN3s 4/8 | |oCTL 33?;.;’ 1:’_ f,‘g;ﬁ ?r’rc 2N502 47/- | | 6CGGT @/-
CL33 9/~ | ECHS3 7/6 | EZ80  5/6 | PEN46 3/- | | OcCT2 I/ 2N585 10/ | | 6C6 /-
CY31 6/8 | ECL80 6/- | EZ81 /6 | PFL200 17/8 0cTs J.of— oc170 01‘- BCZ11  7/8 2N1090 20/8 6C6G 8-
D1 1/8 | ECL82 7/8 | F/6057 b/~ | PL36 9/~ 002 7/8 2N1091 28/~ | | 6CBG =
Dol o | Bokss ol | Eieoes 4 | PLer 7l - |eas @
1 - 6 B/- | /6068 4i- - -
D77 3/3 | EF36 afs FW4/500 }Is PL8Z  6/6 ;fl 9%'{” gf— 6CW4 18/~
D. 2/8 | EF37A 7/- | FW4800 8/8 | PL83  8/- b o I3lems W
DAF96 -8/~ | EF40 8/~ | G1/236G 9/~ | PL84  6/8 a2 -l BT 8/~
DD41  4/- | EPa1  6/- | GoO/2G: 5/~ | PLG0O 15/- 3 | BY 8- | 6F5c 5/3
DFi3 5/~ | EFs0 2/8 | GM& 45/~ | PM24A 5/~ 7[- | BX4G  8/8 | gpsaT  8)9
DF91 8/~ | EF52 /- | G232 10/~ | PT15 10/- 8- | 5X3G _~ 4/8 | gpgp -
DF92 8/~ [ EFs3  4/6 | GZ34 10/- | PT25H 78 g o et /-
DF98 6/~ | EF5c 8- | HK34 22/6 | PT25M 7/6 ] A 6F17 /=
DH63 &/- | EF7lL  7/6 | HL2K 2/6 | PX4 14/~ sz 25| emsa  ws
DKS6 5/6 | EFf2 5/~ | HL23 6/~ | PX25  9/- | c, Y8 lema  an
DL92 4/- | EF73  5/- | HL23DD §/- | PY33  9/8 i- | STacT 8- |ems gy
DLO3 4/- (EF74 4/- | HL41 4/- | PYSO 6/8 -|oanr o |erm /-
DLS4 5/9 | EF80 §/- | HVR2 /- | PYS1 5/8 e B |ms a-
DL96 7/- | EF85 4/8 | KSA 30/~ [ PY82 §/8 il i 606G 2/8
DL810 B8/- | EFS6 /8 | KTa2 8/- | PY83 /- i | agz 8- | sHaM
DYs6 7/8| EF80  5/- | KT33c 6/- | PY800 8- | UCH42 ! 4/- | BAHG 10/~ | gygwa 10/-
ES0F 28/- | EF91 /6 | KT44 /9 | PZ1-30 9/~ TUCHS1 8/- | 1A3 3/- | 3E29 BO/- | 8ATT - 635 8-
E8RCC 12/~ | EF92  8/- | KT63 4/- | PZ1-75 12/- 6I0G 8-
EO0CC 10/- | EF95 b5/~ | KT66 16/~ | QP21 6/ 676 3/6 Wi B/
pe bl e wiem v | PG, RADIO LTD | 8% &) i |sh.y v
Stemin | e O Ene ol | o g e ik -1k de | ssor - |worn "
EAF42 8/- | EL32 }" KTW83 8/- | QV04/7 5:-‘_ 170 GOLDHAWK ROAD, Ww.i2 MANY OTHERS IN STOCK include Cathode Ray Tubes
B34 1/8 | EL34 10/- | KTZ41 &/- | R10 9/- Shepherd's Bush 4946 and Special Valves. UK. Orders‘belo‘r L1 P. & P.1/-; over
EB91 3/~ | EL35 /- | KTZ63 5 - | RS 8/- Open 9-5.30 p.m. Thursday 9-1 p.m. £1,2/-; over £3, P. & P, free. C.0.D. 2/6 extra. Overscas
E §- | EL37 18/ | MH4 _ B/- | RK72 8/ Postage extra at cost.

Personal

£11.10.0

Insured

TWO-YEAR GUARANTEE
EX-RENTAL TELEVISIONS

17 in.

3 star Guarantee

*Tube YValves Components

ILLUSTRATED FREE LIST
Channels lfor all - areas

Demonstrations daily from Large

Selection

collection or
Carr. 30/-

DIE CAST
INSTRUMENT
BOXES

The largest of the range—Cat. No. 903—is illustrated above. Made
of aluminium alloy, it has internal dimensions of 7z in. x 4% in. x 3in.
and weighs 21 oz. Details of the other boxes are as follows:

RADIOGRAM CABINETS £9.10.0

Superbly made and styled in
Veneered English Walnut
LIFT UP LID TO CHANGER
AND RECORD STORAGE
COMPARTMENT
Postion 8” X 5" Twin
Speakers
Diameter: 40 X 164 x 154
i Legs I gn. Carr. 30/-

Catalogue Number dimensions weight Other Models—Send for List
896 4t in.x 2¢ in. x 1 in, 114 oz.
: d : T.¥. TURRET TUNERS 2/6 N

650 4tin.x3fin.x2in. 18 oz. Lo VaFie iel M R proy

6908P 4% in. x 34 in. x 2 in. 94 oz. Button Models 19/6. P. & P. 2/6.

845 T4in. x 44 in. x 2 in. 32 oz. VALVES £1 per 100. Assorted TV and

6827P 74in. x 44 in. x 2 in. 16 oz. Radie. Surplus ex-rental dismantled

receivers. Post 4/6. Send for list.

Cat. No, 6908P and Cat. No. 6827P are of aluminium alloy, the others
of Mazak alloy. All are complete with close-fitting flange lids and are
supplied in natural metal. Data sheets on request.

Eddystone Radio Limited

Eddystone Works, Alvechurch Road, Birmingham 31
Telephone: Priory 2231, Cables: Eddystone Birmingham.

Telex: 33708 LTD/ED9

612

e

RECORD PLAYER CABINETS 49/6.
Latest designed covered cabinets. Takes
any modern Autochanger.

SINGLE PLAYER CABINETS 19/6.
P. & P.5/6. .

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.12
Liverpool Street—Manor Park—I[0 mins.
«Stamp for Free List.

Phone: ILFord 600-1-2-3.




Carriage and Packing Free

For the Finest Value and Service fo

HOME CONSTRUCTORS &
ELECTRONICS ENTHUSIASTS

We consider our construction parcels to be the finest value on the home constructor market,
competent to bulld the set, you may return it as received within 7 days, when the sum paid will be

It on receipt you feel not
refundsd less postage.

JUST ARRIVED — THE
NEW GARRARD STEREO
DECK

Now available from stock —
specification.
heads; 3 speeds—1§%, 3§, 7}
7in. spools; fast forward and r. d ; tape
position indicator; pause control; N:pn.mte
record, replay and erase heads— 4 tracks:
plano key controla Interlocked for all
functions; stop/start can be remotely
controlled; auto., tape-end stop. Heavy
duty motor, capacitor start and run, large
dynamically balanced flywheel. Deck
finished in grey plastic, size: 14 x12x6
in., depth below plinth 4in. For 110 v.
50 c.p.s. Mains operation. Awuto-trans-
former for 200/250 v. included free.

LASKY’S PRICE 294 GNS.

superh
Three § track xl.en:ﬂ,lmon(l

MAGNAVOX-COLLARO 363

TAPE DECKS

The very latest 3 speed model—1§, 33, 73 i.p.s.
available with either § track or } track head.
Features include: pause eontrol; digital counter;
fast forward and rewind; new 4 pole fully
interlocking keys.
Size of top plate: 13} X 11 X 5}in. deep below
unit plate. For 200/250 v. A.C. mains, 50 c.p.s.
operation. New unused and fully guaranteed.

LASKY’S PRICE }‘:£10.10.0
i track £13.9.6

screened induction motor;

LASKY’S PRICE e

Carriage and Packing 7/6 extra.
FOR OVERSEAS CUSTO!

of the world 35/-,

SPECIAL

increases on the 1000 V,
7 ranges: 1 to 1000 volts,

meter. Ssze 6x 6%
Price 7

LASKY S PRICE 39/6

Post 2/6. Set of batteries 7/5 extra.

5in.

INTEREST
TEST METER ADAPTOR

Type P.E. 220—this is a fully Lransistorised device
which enables any 50 mieroamp D.C. Multimeter to
be used in place of a valve volt meter. On the 1V.
range an impedance of 1 megohm is offered which
range to 100 megohms.
Designed for immediate
connection to Avo 8 and similar size meters but
quite suitable for use with any other 50 microamp
New and boxed.

SAmaan

AL 'OMERS — the new Magnavox-Uollaro 363 Deck for
110/125 v. 50 or §0 c.p.s. mains now available, prices as above,

Post to any part

ITEMS!

List

SPECIAL PURCHASE—UHF/VHF T.V. TUNERS

Well known British makers’ surpjus stocks. Now available for the first

time to the Home Constructor,

TRANSISTORISED UHF MINIATURE MODEL
Shielded metal case only 3} X 1} ¥ 8in. Fully tunable—complete with
LASKY'S PRICE 39/6

two AF 139 trunsistors.

VALVE UHF MODEL (iltustrated)
In metal ease size 4 %
amld POCSS valves.

6 % 1iin. Fully tunable TS omplete with POC8G
LASKY S PRICE 32/6.

TRANSISTORISED VHF MODEL |

Without valves 19/6.

Minfiture turret type fitted with 12 sets of coils and 3 Mullard AF102 transistors. In

mietal case size 4 X 2 X 3in,

LASKY'S PRICE 29/6

TRANSISTORISED VHF MODEL 2
Sub-miniature turret iype fitted with 12 sets of colls and 3 Mullard AF102 transistors,

In metal case size 3 % 12 X 2§in.
Add 2/6 Post and Packing on each,

LASKY"

S PRICE 37/6

CONSTRUCTORS BARGAINS

The " Sixteen " Multirange
METER KIT

This outstanding meter was featured by Praclical Wireless
in the Jan. '64 issue. Lasky's are able to offer the com-
plete kit of parts as specified by the designer,

RANGE SPECIFICATION: D.C. volts: 0.2.5-25-50-250-500
at 20,000Q/V. A.C. volts: 0-25-50-250-500 at 1,0004/V.
D.C.current: 0-501£4, 0-2.5-50-260mA. Realstance: 0-2,0000,
0-200kQ, 0-20 MQ. Basic movement: 40uA fe.d. moving
With \u)neradl shunt full scale deflection current is
50pA. Black plastic case—33 %53 1%in. Controls: 12
position range switch; separate slide switch for A.C. volts—
D.C. chms; ohms zero adjustment pot, meter, meter zero.
Power requirements: One 16v. and one 1.5v. batts. Complete
with all parts and full construction details. H.P. Terms

available.
hought. Pair of

LASKY’S PR'CE £5.19-6- P. & P, 5/- batteries 2/- extra.

NEW—LASKY'S MINIATURE TRANSISTOR
AMPLIFIER MODULES

Incorporating the very latest cireunitry
to provide high sensitivity and good
quality in J fon with ext: 1
size and compactness. High quality
Newmarket transistors used throughout,
All designed to operate on 9v. miniature
battery, Add 1/-on each for post & packing

Data and circuit avail-
able separately, 2ji
refunded I all parts

TYPE PC 1. 3 transistor. Tnput sens.

30 mY,, output 150 mW, output imp.

400, size2X 1X tin....... PRICE 27/6

TYPE PC 2, & transistor, Input sens, ImV, output 330

mW, output imp. 150, size 2} X 11 X fin.... PRICE 22/6

TYPE PC 8, 5 transistor. Input sens. b mV, output 400 i nut-]ml imp. 15Q, size
21 X 11 X fin. ... wiRspp ke arens - PRICE 25/-
TYPE PC 4. 5 transistor. Input sens. 150 mV, output 330 mV, nutpul imp. 150, size
FWAHH K B . S R <« PRICE 22/6
TYPE PC 5. 6 tram Input sens. 8mYV, output 3W, output imp. 3, size 5] X

11 x lin PRICE 5’,"
TYPE PC 7. 6 transistor. Input sens. 8mV, output 1W, outpul p. 80, Bize 3 X
11 x fin. . o SRR e S T SR Tl R . PRICE 39/6

SINCLAIR SUPER MINIATURES

We stock the complete range. Write for \lel'nla of paclnge des

THE MICRO-6 miniature radio only 1% % 13 2219 6
THE SLIMLINE 2-transistor pocket radio . 22 98
THE MICRO-FM. (tuner/receiver) .......... 2510 8
THE X-20 20 watt P.W.M. amplifier £719 6
Available ready built, tested and guaranteed £019 6
X-10 10 watt amplifier and pre-amp.. 2518 8
A\-alla,ble ready built, tested and guaranteed . . £619 6
HE Z-12 12 watt amplifier and pre-amplifier. Fully bullt and tested...... 24 98

High grade laminated board with copper sirips
bonded to it and pierced with holes.
Accessories

Terminal pins — pkt. of 50
Spot face cutier tool .
Pin inserting tool ...
Post 6d. per item extra
Orders of 10/- and over post free,

VEROBOARD —

H
X 17in. .

4411505

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET 81, GET 85, GET 86 2’6 873A, S874P 3/8; 0C45, 0C71, OCS1D 4/8; OC 44,
aC 70, OC 76, OC 81 EfB' pair (10/6); AP 117, OC 200 6/8; OO0 42, 0GC 43,
oG 73, 00 E'ZD 7[6‘ 0C 201, OC 204 16,’-' 00 205, OC 206 19"3 oc28 9",’5‘_
OC 75 8/-.

TRANSFILTERS &y BRUSH CRYSTAL €O. Available from stock,

TO—O1B 465 ke/s. - 2 kofs. TO—02D 470 ke/s. - 1 ke/s.  7/6 EACH
TO—O1D 470 ke 2 kefs. TF—O1B 465 kc/s. = 2 kejs
TO—O02B 465 kefs. =1 kefs. TF—01D 470 kefs, == 2 ke/s, Post 6d.

GORLER UT 340 FM/VHF TUNING HEART

Permeability tuned — covering 87 to 108 Mc/s. For use with one ECC83 valve. In
metal case, size 3 X 2} X 1}in. Circuit supplied
LASKY'S PRICE 15/11 Fost 2/-. ECCS5 valve 8/ extra

207 EDGWARE ROAD, LONDON, W.2 Tel: PAD 3271

33TOTTENHAMCT.RD.,

LONDON, W.I Tel: MUS 2605

Both open all day Saturday. Early closing Thursday.

Please address all Mail Orders and Correspondence to 3-15 Cavell St., Tower Hamlets, London, E.I.

42TOTTENHAMCT.RD., LONDON, W.I Tel: LAN 2573

152/3 FLEET STREET, LONDON, E.C4

Tel: FLE 2833

Both open all day Thursday. Early closing Saturday.

LASKY'S FOR SPEEDY MAIL ORDER SERVICE

Tel.: STE 4821/2

613
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Through this IGS
3-way Training Method:

MASTER THE THEORETICAL SIDE

From basic principles to advanced applications,
you'll learn the theory of electronic engineering,
quickly and easily through ICS. That's because
each course is set out in easy-to-understand terms.

MASTER THE PRACTICAL SIDE

ICS show you how to develop your practical
abilities in electronic engineering—alongside your
theoretical studies. It's the only sure way to
success. All training manuals are packed with
easy-to-follow illustrations.

MASTER THE MATHEMATICAL SIDE

To many this aspect is a bitter problem. Even
more so because no electronic engineeris complete
without a sound working knowledge of maths.
But new ICS teaching makes mathematics easier
to learn.

Wide range of courses available include:

Radio/T.V. Engineering and Servicing, Closed Circuit T.V.,
Electronics, Electronics Maintenance, Instrumentation and
Servomechanisms, Telemetry, Computers, etc

NEW! Programmed Course on Electronic Fundamentals

EXPERT COACHING FOR:

INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS
CITY AND GUILDS TELECOMMUNICATION TECHNICIANS
CITY AND GUILDS SUPPLEMENTARY STUDIES

R.T.E.B. RADIO|T.V. SERVICING CERTIFICATE

RADIO AMATEURS' EXAMINATION

P.M.G. CERTIFICATES IN RADIOTELEGRAPHY

And there are practical *“learn as you build*’ radio
courses as well.

Member of the Asscciation of British Correspondence Colleges

’
P
v
.
.
'
L3
.
.
"

rFor FREE HANDBOOK POST THIS COUPON TODAY

I.C.5., Dept. 151, INTERTEXT HOUSE,
PARKGATE ROAD, LONDON, 5.W.11

NAME

ADDRESS

OCCUPATION AGE. 9.66

INTERNATIONAL CORRESPONDENCE SCHOOL

614

1

The
LONG AND MEDIUM

TRANSISTOR RADIO

350mW. -+ Superhet,
+ Component positions and references printed on back of board. % Wooden
“ Vinyl covered.
+ Lining wup service.
S.A.E. please, VT9 or P.P.9. (3/9 with kit).

compLETE seT oF parTs onwy £4.0.0
OR FULLY BUILT $8.78 Tax & Carr. Paid

% 6 transistors and diode.

cabinet, 11X 7} X 3} in.
2/-. Free with kit.
Write for list.

SUPER 6

WAVE

Ferrite rod_aerial,

J 63 4in, speaker. ¢ Booklet
% All parte’supplied separately.

(PLUS &/- POST)

" AM/FM (V.H.F.) RADIO GRAM CHASSIS £I5.15.0

Chassls size 16 x 6} x O}in. high,
cream and red, 200-260v. A.C. only.
Pick-up. Ext. Speaker.

N. Ireland 20/- extra.

New manufacture.

Ae.,, E., and Dipole Sockets. Five pushbutlons—
L.W., M.W., 8.W., F.M. and Gram. Aligned and tested, Tone control. 1000-1900
M.: 200-560 M.: 88-100 Mc/s; 6-17 Me/s.
EL84, ECC85. 8-ohm speaker required. 9 x Gin. Eﬂ.iptlca] Speaker 25,'-
ﬂm £5.5.0 down and & moothly payments of £2.5.0,
£16.10.0, Circuit diagram 2/8, V.H.F. Dipole 18/8.

Dial 14} x 4in. in

EZ.80 rect., ECH81, EF89, EABCS0,

Total H.P, price
Feeder 84, yd. Carr. to

NEW 6 PUSHBUTTON STEREOGRAM CHASSIS
M.W; 8.W.1; 8.W.2; VHF; Gram; Stereo Gram. Two separate channels for
Stereo Gram with balance control. - Also operates with two speakers on Radio.
Chassis size 15° X 77X 6}” high. Dial cream and red 16" X 3. ECC85; ECHS1;
EF89; 2 x ECL86; EM84 and Rect. 190-550M; 18-51M; 60-187M; 88-100 mc/a.

Price £19.18.0 carr. paid or £8.13.0 de

posit and 5 monthly payments of 58/8
Total H.P, price £20.15.8, Carriage to N. Ireland, 20/- extra.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.

@ miméfrom Btation and Buses.)

LOSED WEDNESDAY AFTERNOON
BULK ENQUIRIES INVITED FOR EXPORT

Aldershot 22240
CATALOGUE 6d.

SAMSON'S
ELECTRONICS LTD.

9-10 CHAPEL STREET
LONDON, N.W.I

Tel: PAD 7851 Tel: AMB 5125

ADVANCE COMPONENTS
CONSTANT YOLTAGE
D.C. POWER SUPPLY UNITS
TYPE D.C.8

A.C. Input 200-250v, D,C, Qutput 48
volts 4 amps. Stabilised within == 19,
at full lcad, with Supp_P' Voltage
Variations up to - |59 he stabili-
sation at hall full load is generally
better than + 1.5%. These unitsare
particularly suitable for use with tran-
sistorised equipments. The cam-
ponents are mounted on a chassis size
17 X 5} X 6lins= whicn is suitable for
mounting on a standard |9in. Rack
Parel. These units are supplied Brand
New with Instruction Manual.
£12/19/6, Carr. 10/-. Instruction
Manual sent on a returnable 10/-
deposit.

SPECIAL OFFER OF
PARMEKO
H.T. TRANSFORMERS
Primaries taped 230 and |15v. Nc. |
960v. CT 500 mA R.M.S. Terminal
block connecti.ns. Base mounting
unshrouded. Brand new, 55/-. Carr.

Ne.2. 950-0-959v. 30 M/A and 575-
0-575v. 50 mA R.M.S. 5v. 2a. com-
pletely sealed chassis mounting. Brand
new, 39/6. Carr. 6/-.

Parmeko Chokes 4 Henries, 550 mA
D.C. res. 400 15/=, P.P. 6/-.

SOLARTRON
POWER SUPPLY SUB-UNIT
TYPE A5955/2

A.C. input_100-125v. and 200-240v.
Stabilised D.C. output contmuouslv
variable between 180 and 200v. at
at 200 mA. Also two 6.3v. A . at 6a.
and one at 2a. Supplied BRAND
NEW with instruction manual,
Manual sent on a returnable deposit of
10/-. £9/19/6 and Case 10/-,

MULTI-TAPPED
TRANSFORMERS
All Primaries 200, 230, 250 v.
Type Sec, Taps Amps
A 3-4-5.6-8-9-10-12-15-18-
20-24

Veuisiosossiociorese & 296 4=
9-10-12-15-18-
4 42/6 4/6
5 49/6 5/6
8 65/- 7/-
31-33-40-50 V. w.o.vvnenrs 349/65/6
F 6-7-8-10-14- |5-|7 19-: 25-
31-33-40- 697/67/6
G 12-18-20-24- 30 V. - 1076 T7/6

!SMITH'S 4 MINUTE TIMERS
Single-pole switch. 15 Amp., 250 v.
contacts, Complere with chrome

zel and control pointer knob
Size 2 in. dia.,, depth ! in. 17/6,
p.p. 2/6.

VEN NER ELECTRIC
TIME SWITCHES

A.C. 200-250 v. Type MDIBP. One
on, one off every 24 hours, 30A
A.C. v. contacts, Beautifully
finished in black Bakelite case,
size 87 X 51" X 41"  Brand new at
a l'ra:tlen of makeri price. £3.19.6,
gg 5/-. Arms for extra switching,
/6 per pair.

FIELD TELEPHONE
TYPE TELE “F”

Perfect condition. Generator bell

ringing. Complete with hand set
and batteries. £4.19.6 per pair,
carr. 10/6

FIELD TELE CABLE
Type “D3" Single, 1/3 mile drums
unused. 45/- per drum, p.p. 7/6.

iz e o o aiaeedl 8 e A e




RADIOS...

BACKED BY OUR SUPER AFTER

“*A wonderful range of transistor radios: using first grade components for guaranteed results"

SALES SERVICE

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

FIRST FOR PERFORMANCE,
QUALITY AND PRICE!

NEW ROAMER SEVEN Mk Iv

7 WAVEBAND PORTABLE OR CAR RADIO
Now with PHILCO MICRO-ALLOY R.F, TRANSISTORS
@ 9 stages—7 transistors and 2diodes

Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres.

Push-pull output for room filling volume from rich toned 7° x 4 speaker.

Amazing performance and specification *
FULLY TUNABLE ON ALL WAVEBANDS

condenser.
with gilt trim and shoulder and hand straps. Size 9" ..

The p€rfect portable and the ideal car radio.
% EXTRA BAND FOR EASIER TUNING
OF PIRATE STATIONS, etc.

Ferrite rod aerial for M & L Waves and telescopic ne;-ial for S Waves.
77 s 4" app

(Uses PP7 batteries available anywhere.)

Total f | A -

otal cost of parts now only £5. ] 9.6 P s!;ﬁ?

Air spaced ganged tuning
Real leather-look case
rox.

Parts Price List and easy build plans
3/- (Free with kit)

Rod Aerial.
fittings. Size'6}

This amazing receiver
may be built for only

Covers Medium and Long Waves and extra Band for easier tuning of Pirate Stations, etc. Top
quality 3" Loudspeaker for quality output.
Approx. 350 Milliwatts push pull output.

37 x 1} in. (Uses long-life PP6 battery).

NEW MELODY MAKER SIX

3 WAVEBAND PORTABLE. @ 8 stages.

Six transistors and two diodes.

Two RF stages for extra boost. High ‘Q’ 6" Ferrite
Handsome pocket size case with gilt

Carrying strap 1/6 extra.

P. & P.

£3.9.6 P4

Parts Price List and easy bi.iild plans 2[-. (Free with
kit,

NEW TRANSONA FIVE

“Home, Light, A.F.N. Lux. all at good volume”
G.P., Durham
@ 7 stages—S5 transistors and 2 diodes
Fully tunable over Medium and Long Waves
and Trawler Band. Incorporates Ferrite rod
aerial, tuning condenser. volume control. new
type fine tone super dynamic 2} in. speaker. etc. Attractive case. Size
6} x 4% v Ilin. with red speaker grille. (Uses 1289 battery available

anywhere.)
P. & P.
426 ™5

Total cost of all

Parts Price List and easy build
parts now only

plans 2/- (Free with kit)

POCKET FIVE

@® 7 stages—S5 tra s and 2 diod

Covers Medium and Long Waves and Traw=
ler Band, a feature usually found in only the
most expensive radios. On test Home, Light,
Luxembourg and many Continental stations
were received loud and clear. Designed round
supersensitive - Ferrite Rod Aerial and fine
tone 27in. moving coil speaker, built into

STOP PRESS!

Pocket 5 Med and Long wave
version with miniature speaker

attractive blacjlf‘ and gold ”gsse. Size 6 B kB
e 4 & Lin.  (Uses 12 battery, . .

available anywhere.) - 29/ 3/-

Tortal cost of all 42/6 P.&P.

parts now only 3/6

Parts Price List and easy build plans 1/6 (FREE with Kit)

NEW ROAMER SIX

NOW WITH PHILCO MICRO-ALLOY R.F.
TRANSISTORS

® 6 WAVEBAND !!

@ B stages—§ transistors and 2 diodes

Listen to stations half a world away with this 6
waveband portable. Tunable on Medium and

L Long Waves, Trawler Band and two Short Waves.
Sensitive Ferrite rod aerial and telescopic aerial for short waves. Top
grade transistors. 3-inch speaker, handsome case with gilt fittings. Size
7% x 5} % ldin. (Carrying Strap 1/6 extra.)

EXTRA BAND FOR EASIER TUNING OF LUX, ETC.

Total cost of all £3 |9 6 P. & P. Parts Price List and easy build
parts now only - » 3/6 plans 2/- (Free with kit)

TRANSONA SIX

@ B stages—§ transistors and 2 diodes

This is a top performance receiver covering full
Medium and Long Waves and Trawler Band.
High-grade approx. 3in.'speaker makes listening
a pleasure. Push-pull output. Ferrite rod aerial.
Many stations listed in one evening including
Luxembourg loud and clear. Attractive case in d
grey with red grille. Size 61 < 4% ¢ 1lin. (Uses PP4 battery available

anywhere.) Carrying Strap 1/- extra. z
Tortal cost of all 59/6 &P Parts Price List and easy build
parts now only 3/6 plans 1 /6 (Free with kit)

MELODY SIX

@ 8 stages—6 transistors and 2 diodes

Qur latest completely portable transistor
radio covering Medium and Long Waves.
Incorporates pre-tagged circuit board, 3in.
heavy duty speaker, top grade transistors,
volume control, tuning condenser, wave
change slide switch, sensitive 6in. Ferrite
: : rod aerial. Push-pull output. Wonderful
reception ol B.B.C. Home and Light, 208 and many Continental stations.
Handsome leather-look pocket size case, only 63 x 34 x 1Jin. approx.
with gilt speaker grille and supplied with hand and shoulder straps.

Total cost of all £3 9 6 & P Parts Price List and easy build

ods

plans 2/-

parts now only (Free with kit)
Callers side entrance

Barratts Shoe Shop.

SUPER SEVEN

@® ? stages—7 transistors and 2 diodes

Covers Medium and Long Waves and Traw-
ler Band. The ideal radio for home, car, or
can be fitted with carrying strap for outdoor
use. Completely portable—has built-in
Ferrite rod aerial for wonderful reception.
Special circuit incorporating 2 RF Stages,
push-pull output, 3in. speaker (will drive
Size 7% x 5% < 1din. (Uses 9v battery, available

arge speaker).
anywhere.)

Total cost of all Parts Price List and egsy build

DIO EXCHA

6la HIGH STREET, BEDFORD.

£3.19.6 5"

td

Phone:

parts now only plans 2/- (Free with kit)

smﬁﬁtﬂwmm
52367

615



HI-FI AMPLIFIERS — TUNERS —— RECORD PLAYERS

GARRARD e
PLAYER 3
AT-80

TRANSISTOR MIXER. N-Irc-vdel TM-1. A must for the tape
enthusiast. Four channels. Battery operated. Similar styling to
Model AA-22U Amplifier. Kit £11.16.6 Assembled £16.17.6

20+20W TRANSISTOR STEREO AMPLIFIER. Model AA-
22U. Outstanding performance and appearance. Kit £39.10.0
(less cabinet). Attractive walnut veneered cabinet £2.5.0 extra.

Assembled incl. cabinet, £59.15.0

GARRARD AUTO/RECORD PLAYER. Model AT-60, less
cartridge £13.1.7. With Decca Deram pick-up £17.16.1 incl. P.T.

Many other Garrard models available, ask for Lists.

HI-FI MONO AMPLIFIER. Model MA-5. A general purpose
5W Amplifier, with inputs for Gram., Radio. Modern functional
appearance. Kit £11.9.6 Assembled £15.15.0

L T R

HI-FI MONO AMPLIFIER.

Model MA-12,
Use with control upit.
Kit £12.18.0 Assembled £16.18.0

3 + 3W STEREO AMPLIFIER. Model S-33. An easy-to-build, low
cost unit. 2 inputs per channel. Kit £13.7.6 Assembled £18.18.0

DE LUXE STEREO AMPLIFIER. Model S-33H. De luxe version of
the S-33 with two-tone grey perspex panel, and high sensitivity neces-
sarytoacceptthe Decca Deram pick-up. Kit£15.17.6 Assembled £21.7.6

HI-FI STEREO AMPLIFIER. Model S-89. 9-49W output, Ganged
controls. Stereo/Mono gram, radio and tape inputs. Push-button seiec-
tion. Printed circuit construction. Kit £28.9.6 Assembled £38.9.6

POWER SUPPLY UNIT. Model MGP-1. Input 100/120V, 200/250V,
40-60 c/s. Output 6:3V, 2:5A A.C. 200, 250, 270V, 120mA max. D.C.
Kit £5.12.6 Assembled £7.2.6

10W output, wide freq.
range, low distortion.

U R R

(EZZETTS) Make the mostof your leisuretime..

FOR THE INSTRUMENTALIST

TRANSISTOR PA/GUITAR
AMPLIFIER, PA-2, 20 Watt amp-
lifier. Two heavy duty speakers.
Four inputs. Two channels. Vari-
able tremolo. Speed and depth
controls. Weight 51lb.
18" high x 29" wide x 10" deep.
Kit £44.19.0 Assembled £59.10.0

VALVE PA/GUITAR AMPLI-
FIER, PA-1. 50 Watt amplifier.
Kit £54.15.0 Assembled £74.0.0

Castors or legs available as extras.

L T R

TRANSISTOR RECEIVERS

““OXFORD " LUXURY PORTABLE
Model UXR-2. Specially designed for
use as a domestic or personal portable
receiver. Many features, including solid
leather case. Kit £14.18.0 incl. P.T.

TRANSISTOR PORTABLE. Model
UXR-1. Pre-aligned I.F. transformers,
printed circuit. Covers L.W. and M.W.
Has 7" < 4" loudspeaker. Real hide case.

Kit £12.11.0 incl. P.T.

JUNIOR EXPERIMENTAL WORK-
SHOP. Model EW-1, More than a toy!
WIll make over 20 exciting electronic
devices, incl.: Radios, Burglar Alarms,
etc. 72 page Manual. The ideal present!

Kit £7.13.6 incl. P.T.

‘““MOHICAN " GENERAL COV. RE-
CEIVER for Amateur or Short Wave
listening. Send for leaflet.

Kit £37.17.6 Assembled £45.17.6

WELCOME TO OUR LONDON HEATHKIT CENTRE
233 Tottenham Court Road

We open MONDAY-SATURDAY 9 a.m.-5.30 p.m.
THURSDAY ... ... 11 am.-2.30 p.m.
Telephone No: MUSEUM 7349

WHEN YOU ARE IN TOWN, WE HOPE YOU WILL VISIT US THERE
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TEST INSTRUMENTS

Our wide range includes:

3" LOW-PRICED SERVICE OSCILLO-
SCOPE. Model 05-2, Compact size 5"
74" < 12" deep. Wt. only 9%lb. “Y" bandwidth
2 ¢/s-3 Mc/s +3dB. Sensitivity 100mV/cm
T/B 20 ¢/s-200 ke/s in four ranges, fitted mu-
metal CRT Shield. Modern functional styling.

Kit £23.18.0 Assembled £31.18.0

5° GEN.-PURPOSE OSCILLOSCOPE.
Model 10-12U. An outstanding model with
professional specification and styling. " Y"
bandwidth 3 ¢c/s—4-5 Mc/s 4 3dB. T/B 10c/s-
500 ke/s.  Kit £35.17.6 Assembled £45.15.0

DELUXE LARGE-SCALE VALVE VOLT-
METER. Model IM-13U. Circuit and speci-
fication based on the well-known model V-TA
but with many worth-while refinements. 6"
Ernest Turner meter. Unique gimbal bracket
allows operation of instrument in many posi-
tions. Modern styling.

Kit £18.18.0 Assembled £26.18.0 VVM, IM-13U

AUDIO SIGNAL GENERATOR. Model AG-9U.
10 ¢/s to 100 kc/s, switch selected. Distortion less than
0-1%, 10V sine wave output metered in volts and dB's.

Kit £23.15.0 Assembled £31.15.0

VALVE VOLTMETER. Model V7-A. 7 voltage
ranges d.c. volts to 1,500. A.C. to 1,500 r.m.s. and 4,000
peak to peak. Resistance 0-1 o to 1,000M o with internal
battery. D.C. input resistance 11Ma. dB measure-
ment, has centre-zero scale. Complete with test prods,
leads and standardising battery.

Kit £13.18.6 Assembled £19.18.6.

MULTIMETER. Model MM-1U. Ranges 0-1:5V to
1,500V a.c. and d.c.; 150uA to 15A d.c.; 0-20 to 20Mo
41" 50uA meter. Kit £12,18.0 Assembled £18.11.6

R.F. SIGNAL GENERATOR. Model RF-
1U. Up to 100 Mc/s fundamental and 200
Mc/s on harmonics. Up to 100mV output.

Kit £13.18.0 Assembled £20.8.0

SINE/SQUARE GENERATOR. Model
1G-82U. Freq. range 20 c/s-1 Mc/s in §
bands less than 0-5% sine wave dist, less
than 0-15x sec. sq. wave rise time.

Kit £25.15.0 Assembled £37.15.0

TRANSISTOR POWER SUPPLY.
Model IP-20U. Up to 50V, 1:5A output,
Ideal for Laboratory use. Compact size.

Kit £35.8.0 Assembled £47.8.0

1G-82u

Prices and specifica-
tions subject to change
without notice




TAPE AMPLIFIERS —— TAPE DECKS —— CONTROL UNITS

. STUDIO-
TUNER /A  MATIC
FM-4U

HI-FI FM TUNER. Model FM-4U. Available in two units. R.F.
tuning unit (£2.15.0 incl. P.T.) with L.F. output of 10-7 Mc/s
and I.F. amplifier unit, with power supply and valves (£13,13.0).

Total Kit £16.8.0

STUDIOMATIC 363" TAPE DECK. The finest buy in its
price range. Operating speed: 17, 31" and 7; p.s. Two tracks,
“wow' and “flutter” not greater than 0-15% at 74" p.s. £13.10.0
With TA-1M Tape Pre-amplifier kit £31.5.6

HI-Fl AM/FM TUNER. Model AFM-1. Available in two units
which, for your convenience, are sold separately. Tuning heart
(AFM-T1—£4.13.6 incl. P.T.) and L.F. amplifier (AFM-A1—
£92.11.6). Printed circuit board, 8 valves. Covers LW., M.W.,
S.W., and F.M. Built-in power supply, Total Kit £27.5.0

' TRUVOX
DECK

TRUVOX D-93 TAPE DECKS. High quality stereo/mono tape decks.
D93/2, ; track, £36.15.0 D93/4, { track, £36.15.0

TAPE RECORDING/PLAYBACK AMPLIFIER. Thermometer type
recording Indicators, press-button speed compensation and Input
selection.

Mono Model TA-1M.
Stereo Model TA-1S.

Kit £19.18.0 Assembled £28.18.0
Kit £25.40.0 Assembled £35.18.0

MONO CONTROL UNIT. Model UMC-1. Designed to work with
the MA-12 or similar amplifier requiring 0:25V or less for full output.
5 inputs. Baxandall type controls. Kit £9.2.6 Assembled £14.2.8

STEREO CONTROL UNIT. Model USC-1. Push-button selection,
accurately matched ganged controls to -+ 1dB. Rumble and variable low
pass filters, Printed circuit boards, Kit £19.19.0 Assembled £27.5.0

L e e R T R s A )

Enjoy building a Heathkit model ﬂ@

SPEAKER SYSTEMS

HI-FI SPEAKER SYSTEM. Model
SSU-1. Ducted-port bass reflex cabinet
“in the white"”. Two speakers. Vertical
horizontal models with legs, Kit £12.12,0,
without legs, Kit £11.17.6 incl. P.T.

The BERKELEY SLIM-LINE
SPEAKER SYSTEM, fully finished
walnut veneered cabinet for faster con-
struction.  Special 12" bass unit and
4" mid/high frequency unit. Range
30-17,000 c/s. Size 26" . 17" only 73" deep.
Modern attractive styling. Excellent value.

Kit £19,10.0 Assembled £24.0.0

COTSWOLD SPEAKER SYSTEMS.
Outstanding performance for price.
MFS: Size 36" :: 165" = 14" deep.

Kit £25.12.0 Assembled £33.17.0

STANDARD: Size 26" :23" . 144" deep.
Kit £25.12.0 Assembled £33.17.0

LT R G T R

HI-FI CABINETS

A wide range available including
kits, ready assembled cabinets
or assembled and fully finished
cabinets, for example:

GLOUCESTER.
Kit £18.10.0 incl. P.T.

MALVERN. Kit £18.1.0 incl. P.T,
CHEPSTOW. Kit £11.18.6incl.P.T.

Berkeley

Malvern

SEND FOR THE LATEST
FREE CATALOGUE

Deferred terms available in UK over £10
Prices quoted are Mail Order prices

DAYSTROM I_Tn Dept. P.E.—8

GLOUCESTER

L ST
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“AMATEUR" EQUIPMENT

80-10m TRANSMITTER, DX-40U.
Power inputs 75W. C.W., 60W peak
CC phone. Output 40W to aerial.
Provision for VFO.

Kit £29.19.0 Assembled £41.8.0

SSB ADAPTOR, SB-10U
Kit £39,5.0 Assembled £45.18.0

AMATEUR BANDS RECEIVER.
Model RA-1. To cover all the Amateur
Bands from 160-10 metres. Many special
features, including: half-lattice crystal
filter; 8 valves; signal strength “S"
meter; tuned R.F. Amp. stage.

Kit £39.6.6 Assembled £52.10.0

160-10M TRANSMITTER. Model DX-
100U. Careful design has achieved high
performance and stability. Completely
self-contained.

Kit £81.10.0 Assembled £106.15.0

COMMUNICATIONS TYPE RECEIVER. Model

RG-1. A high performance, low cost receiver for the

discriminating listener. Frequency coverage: 600

ke/s-1-5 Mc/s and 1.7 Mc/s—32 Mc/s. R T
Kit £39.16.0 Assembled £53.0.0 i

REFLECTED POWER METER and SWR
BRIDGE. Model HM-11U. Indicates reliability, but
inexpensively, whether the RF power output of your .
TX is being transferred efficiently to radiating i

antenna. Kit £8.10.0 Assembled £10.15.0 HM-11U

OUTSTANDING "AMATEUR" EQUIPMENT
A wide range of American Amateur SSB equip-
ments is now available in the U.K. Why not send
for full details of range, for example:

FILTER TYPE SSB TRANSCEIVERS
Modeis for 80, 40 or 20 metre bands.
Model HW-12 (80M)  £67.10.0 Kit.

Model HW.22 (40M) £66.0.0 each kit.

=

DX-40U

B80M Transceiver

Model HW-32 (20M) [ price incl. duty, etc. HW.12
Wlthout obllgatlan pleaqe send me (Tick here) f
g FREE BRITISH HEATHKIT CATALOGUE............cc.0.. o
| FULL DETAILS OF MODEL(S).......cccccoovveurererereserersnans =] i
(Please wrile in BLOCK CAPITALS)
i ADDRESS 4
DEPT. P.E.9 E
617



take your

from TR b
semiconductor centers

Over 100 IR semiconductor devices are avail-

able from your dealer, many with free
instruction manuals and project and experiment
details.

Look for the floor- standing ‘ Semiconductor
Center,’ or the counter-top * Minicenter.’

EXPERIMENTER SEMICONDUGTOR KITS T,
MOUNTING KITS AND HEAT SINKS — i

SILICON BRIDBGE RECTIFIERS
UNIJUNGTION TRANSISTORS
SELENIUM PHOTO CELLS
INSTRUMENT RECTIFIERS
AUTOMOTIVE RECTIFIERS
SILIGON SOLAR CELLS
SILICON REGTIFIERS
GERMANIUM DIODES
THYRISTORS (S.C.R.)
ZENER DIODES
TRANSISTORS

SELENIUM STACKS

Write for the free illustrated catalogue
and price-list, also the name and address
of your nearest IR SEMICONDUCTOR CENTER

INTERNATIONAL RECTIFIER
HURST GREEN - OXTED - SURREY - Tel.: OXTED 3215

Dealers—write for details of how you can start your own
IR SEMICONDUCTOR CENTER.

| ma v 3= semiconductor centers
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THE MOTORISTS’ REV COUNTER
FULLY TRANSISTORISED

W Suits 4 or 6 cyl. engine.
il buy.

Would cost at least £8 to

Kit contains moving coil movement and all

i parts including transistors, a circuit diagram, maxi-
mum reading 8,000 r.p.m., and full instructions. Send
P.O. for 21/6, which includes 2/- postage.

CYLDON
U.H.F. TUNER
complete with
PC.88 and PC.86
Valves. Full vari-
able tuning. New
and unused. Size
43" x 53" x 1%
Complete with |
circuit  diagram. EC
35/- plus 2/6 )

P. & P. lifier

Circuit 1/6 free with kit.
plus4/6 P. & P. The above Amp-

3 to 4 WATT
AMPLIFIER KIT
7. comprising
| chassis 82"
X 23" x 1%,
Double
wound
mains

transformer, output transformer,
volume and tone controls, re-
sistors, condensers, etc. 6V6,
C81 and metal

rectifier.
29/6

built and tested 10/6 extra.

8-watt 5-valve PUSH-PULL

AMPLIFIER & METAL RECTIFIER
Size: 9 %6 x 1} A.C. Mains 200-250v. 5 valves.

For use with Std. or L.P. records,

musical

instruments, all makes of pick-ups and mikes.
Output 8 watts at 5 per cent total distortion.

Separate bass and treble lift controls.
inputs, with controls, for gram. and mike.

tapped for 3 and 15 ohms speech coils.
P. & P. 10/-.

Two ¢
Output Transformer
Built and tested. £3.19.6.

“WUSHITE " “Taeeeuee
PORTABLE RADIO

Y 21" Speaker.

% 6 Transistors Superhet Qutput

mw.

v Plastic Cabinet in red, size 43"
X 3% x 1§ and gold speaker
louvre.

% Horizontal Tuning Scale.

% Ferrite Rod Internal Aerial.

IF 460 Kc/s.
All components Ferrite Rod

Inc. carrying

strap. Circuit

Diagram 2/6—
P. & P. 3/6 free with parts

on printed board. *
Operated from PP3 Battery. *
Fully cnmprehensue instruc-
tions and point-to-point wiring
diagram.

*
*
and Tuning Assembly mounted
*
*

Printed Circuit Board. °
Tunable over medium and
long waveband.

Car - aerial and earpiece
socket.

TRANSISTORISED SIGNAL GENERATOR

Size 53" x 31" x 1Y
700 c/s frequency covaragc 460 Kc/s to
Cles
Built and tested. 39/6. P. &

For IF and RF alignment and AF output,

2 Mc/s in switched frequen-

Ideal for alignment t(l)’ t;ur Elegant Seven and Musette.

ELEGANT SEVEN Mk.II

Combined Portable and Car Radio
The Radio with the *' Star ** Fealures

Y T-transistor superhet. Output
350 mWw.

% Wooden cabinet, fitted
handle with silver-coloured
fittings, size 124 in. < 8¢ in. < 3% in.

+ Horizontal tuning scale, size 111 in.
¢ 2% in. in silver with black lettering.

% All stations clearly marked.

s Ferrite-rod internal aerial.

%* 0O utld from PP9 battery.

+* I neutralm.tlon on each stage

ke/s.

* D C. coupled output stage with
eparate A.C. ne, ahj:re feed back.
lcomponents errite rod and tuning

uﬂmbly mounted on printed board.

% Fully comprehensive instructions and

{-to-po:nt wiring diagram,

+* rmlnd circuit board, bul: printed

with all component values.

% Fully tunable over medium and lon,

% Car aerial socket.

Plus 6/6Post & Packing

POWER SUPPLY KIT
to purchasers of Elegant
Seven parts, incorporat-
ing mains transformer,
etc. A.C. mains 200-
250v. Qutput 9v. 50mA,

7/6d. extra.

waveband.
v Full after-sales “service.

4 in, SPEAKER. Parts list and circuit diagram 2/6. FREE with parts.
Shop Hours 9 a.m. — é p.m. Early Closing Wednesday
All enquiries stamped addressed envelope

RADIO & T.V. COMPONENTS (ACTON) LTD.
21D, HIGH STREET, ACTON, LONDON, W.3
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GETS WORLD WIDE RECEPTION

> THOUSANDS OF STATIONS & TRANSMISSIONS!

/
h‘t YES, up to 294 gns. performance yet we offer at thisamazing cash price—only £10.19.6, box and
’ post 4/6, or send £3 dep., balance I8 fortnightly payments of 11/1] (total credit sale price
Gift!

274/6) - post. The impossible has been done! The Russians have triumphed in producing this fantastic

8 wave band Radio that YOU can have for hardly more than the cost of an ordinary single wave cheap
Transistor! Another proof of the fantastic ability of Russia in the field of electronics! *H & G ' Britain's great
discount house, has secured a huge quantity allocated to the U.K. They've just arrived! Brand spanking new
and ready for use. YOU GET THIS AMAZING SET FROM US AT A PRICE THAT BEARS NO RELATION TO
ITS TRUE VALUE! Yes, 8 separate wave bands, including Standard Long, Medium and Short to cover
¢ the entire world. WUnique side control wave band selection unit gives incredible ease of station
tuning! Hurry and test for yoursell—thousands of stations and different transmissions at your fingertips 24 hours a day, even including amateur ‘Hams,’
*Pirate’ radio stations, ships, etc.—truly nothing is secret! The Radio enthusiast can have the world in the palm of his hand! You must hear it for yourself to
believe it! Listen to the superb sweet tone! Control it from a that will fill a hall! Runs economically on standard batteries—take it anywhere.
Perfect also for use in your car—any speed, any direct "% 31", Made to give years of perfect service. Beautifully designed. Attractive
contrasting colours, Complete with internal ferrite rod aerial elescopic aerial extending to full 38" length. Also coloured Radio manual,
including simple operating instructions, and circuit diagram. Can also be used as extension amplifier for record player, radiogram, tape recorder or public
address. 11 months’ guarantee.

a e Hotbarn (ot e 267 Oatora Susees wad. 1 Thutac 8L Er ). 166
ed, " I'4 0/ Fi rs. 'y or treet ed. I, rs. 9, Fri. 0
Headquarter & General Su pplles North End, Croydon (Wed. 1), 149 High Strest, Guildford (Thurs. 7), 121 High Street,

Colchester (Thurs. I). Stores open & p.m. Saturday, Friday 7 p.m.

RADIO & ELECTRONIC
CONSTRUCTION SYSTEM

ABSORBING
AND
EXCITING!

Unique and brilllantly simple. Iundreds of educational establish.
ments—Universities, Technieal Colleges, Schools, the Armed Forees—
are already using Radionie for electronle Instruetion. Enthusiastie
owners range from 3 to 82 years of age.

Seleeted by the Council of Industrial Design for all British Design
Centres, Featured in Seund and Television hroadeasts,

The system is beautifully engineered from top quality British components. No soldering,
No mains. No prior knowledge needed. Simply arrange components on perforated
transparent panel, position brass connecting strip underneath, fix with 6BA nuts and circuit
works with full efficiency. You can then Jdismantie and build another circult. Your résults
are guaranteed by our Technical Department and News Letter Service. All parts available
separately for conversion or expansion of sets.

UNIQUE! Our "No soldering’’ printed cireult board for superhet port-
able. Simply insert components and tighten nuts.

No. 1 Set  £5.18.6. 14 Circulits (Earphone) s
No. 2 Set  £6.19.6. 29 Circuits (Earphone)
No. 3 Set  £10.19.6. 22 Circuits (7 x 4in. Loudspeaker output)
No, 4 Set  £14.19.6. 2§ Circuits (include & Transistor and rellex
superhets)
Prices (Post Free)

Full details from:

RADIONIC PRODUCTS LIMITED

STEPHENSON WAY, THREE BRIDGES
CRAWLEY, SUSSEX

Tel.: CRAWLEY 28700 Trade Enquiries Inviled Practical Layout
Our ‘E’ Series of basic electronic circuits is available separately.
Send for details of E/508, our do-it-yourself computer.

619
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HOME RADIO (MITCHAM) LTD., 187 LONDON ROAD, MITCHAM, SURREY. PHONE: MIT 3282

—
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FROM ICELAND 0

G KONG ==

FROM HON

Hon. HOME RADIO
CATALOGUES
CONCEALED
IN SLEEVES

TN

CONTINUED
ABOVE

In our office at Mitcham we have a large map of the world. We stick a pin in it to mark each new
area to which we have despatched our famous Components Catalogue. Our world has become a pin
cushion! Yes, it’s not only from Mitcham to Morden that our Catalogué is being used, nor even only
from Putney to Pimlico . . . we know for instance that it is being used by the British Antarctic Survey
Team at the South Pole, and as far North as the Arctic Circle. Fiji, Pekin and Budapest are just three
more of the hundreds of places marked on our map. It is not by chance that the demand for the Home

Radio Catalogue is world-wide. It is due to its reputation for accuracy, clarity and comprehensiveness.
We have always set ourselves a high standard on these matters and we ensure that each edition is better

than its predecessors.

Even if you don’t live in Timbuktu or
Wogga Wogga we shall be delighted
to send you a copy of our catalogue,
The price is still 7/6 plus 1/6 postage
and packing. And remember—every
copy contains five coupons, each worth
one shilling when used as directed. Fill
in the coupon on the right and send it
today with your P.C. or cheque for
nine shillings. Your catalogue will be
sent by return post.

Name

Please write your Name and Address in block capitals

Address...

g R

620

Home Radio Ltd., Dept. PE, I87 London Road, Mitcham, Surrey



w: v Practical Flectronics

KEEPING IN TOUCH THIS MONTH

HE need for a simple, inexpensive but reliable

communication system to enable old people, _
particularly those who are housebound, to get in CONSTRUCTIONAL PROJECTS

touch with a near neighbour, has long been recognised

b / 2 : SOLID STATE IGNITION 628
y social workers. Experiments at present being

undertaken by the Post Office and the North Western WIDE RANGE SIGNAL

Electricity Board in conjunction with Manchester GENERATOR 644
Corporation Welfare Services Department confirm MODEL CONTROL

this genuine need and give hope that a suitable system TRANSMITTER 654
jieill shortly be deyised. BEAM SWITCHING UNIT 66|

Various ideas have been suggested from time to
time to ensure that a handicapped or immobilised
person could summon assistance at any time without
delay. One big problem is how to ensure that the
system, which may be a simple signalling circuit, or a SPECIAL SERIES
two-way speech channel, can be brought into opera-
tion from any part of the house, since the need for SHORT CUTS—I 649
help may arise unexpectedly and the exact where- BEGINNERS START HERE—23 652
abouts of the individual cannot of course be predicted.

Perhaps the ideal system which would adequately
cover all foreseeable requirements would be far too
involved an installation to be a feasible proposition,

Relative simplicity is a basic requirement, since GENERAL FEATURES

economic and practical considerations must be taken

into account. RAILWAY ELECTRONICS 622
It is to be hoped that the experiment at Manchester DRY REED SWITCHES 635

will resolve most of these problcms, and lead in time INGENUITY UNLIMITED 640

to the establishment of a national service based on the

use of a standardised device. In the meanwhile, EXPERIMENTS IN LOGIC

enterprising and public spirited amateurs can play DESIGN—4 658

their part by devising and installing electronic devices

for old folk in their immediate neighbourhood.

Many amateurs have indeed been providing just such a

*“*service” for long past, entirely of their own initiative. _

Perhaps, by drawing attention to this subject, this NEWS ANDCOMMENT

band of volunteers may grow even larger. EDITORIAL 621
Unfortunately the kind of need we have been

discussing is rarely obvious to the passer-by and often BOOK REVIEWS 639

not even to a close neighbour. If this has not AUDIO TRENDS 642

already occurred to you, why not look around your ELECTRONORAMA 650

own locality—there may be someone in such circum-

stances requiring the kind of assistance you can quite PEIAEIET AR LRS ol

easily provide. The few hours spent building and READOUT 672

installing a warning system—whether this be an ‘

elementary bell or lamp type of alarm, or something Our October issue will be published on

rather more ambitious—will surely never be grudged. Thursday, September |5

All correspond: i ded for the Editor should be addressed to: The Editor, PRACTICAL ELECTRONICS, George Newnes Ltd., Tower

House, Southampton Street, London, W.C.2. Editorial and Advertisement Offices: PRACTICAL ELECTRONICS, George Newnes Ltd.,
Tower House, Southampton Street, London, W.C.2. Phone: Temple Bar 4363. Telegrams: Newnes Rand London. Subscription Rates
including postage for one year, to an Ii!;‘:“a'rrtnoi the world, 36s. © George Newnes Ltd., 1966. Copyright in all drawings, photographs and
articles published in PRACTICAL ONICS is specially reserved throughout the countries signatory to the Berne Convention and
the U,S,A. Reproductions or imitations of any of these are therefore expressly forbidden.



RAILWAY
ELECTRONICS

by B.K.COOPER

Railways were early users of electricity for telegraphy,
and soon applied electric locking devices to signalling

controls.

Until the large scale development of electric

e - traction, however, railways tended to remain outside

the stream of general industrial development, being
served by their own specialised suppliers.

of the 25 kilovolt 50c/s a.c. system of traction in the

jeld.

- T 1s'often forgoﬁen that railways grew up side bs/ side -

with electricity. Michael Faraday's discoveries in
electromagnenc induction were published a year after
the openmg of the Liverpool and Manchester Railway,
andin 1937, when Euston Station had just been opened,
“the ‘electric telegraph was far enough advanced for it
“to be tried out between Euston and Camden in North
- - London.

Communications were essential to train operation
and safety from the earliest days, and various special
forms of telegraph were soon developed which served
both for exchanging messages between signalmen and
g§ applying safeguards against incorrect signalling
procedures. This situation, now infinitely .more

Signal engineers are only beginning to think seriously
of doing away with the fixed lineside signal,
“remains the basis of railway traffic control, altheligh it
‘may be supported by automatic systefns to eaSure that
its message cannot be ignored. g
. Both signalling and electric Araction
~impact of electronics in more recs

hdve felt the
ears. In the

which"

sophisticated, has lasted into -the era of electronics. -~

1950’s, calling for the rapid adaptation of new techniques
to railway operation, brought electronics into the rail-

1930°s the pumpless mercury-arc rectifier, in its glass
bulb and “steel tank forms, revolutionised. traction -
supply practice by enabling sub-stations to be un-
attended and' remotely controlled. It also made it
possible to feed railway sub-stations from the 50c/s
distribution systems. Ll

Previously rotary converters had been used to
provide direct current for the trains, but there had been”
some difficulty in designing them to operate satis-
factorily onthe standard frequency supply. Railways ~
had theréfore built their own power stations, which
generated at a lower frequency such as 25c/s... Today
the”“mercury-arc rectifier for railway service is giving
place to arrays of silicon diodes just-as is happening
i industry.

Another feature of the 1930’ was the development
of “push-button’ signalling; based on electromechanical
relays which controlled signals and points. They. also
ensured by their-Contact arrangements that-once a
movement had been signalled, the c1rcutts capable of
signalling~a conﬁwﬁng movement could ot

energiséd. o
/ g

The advent -

el



SIGNALLING CONTROL

Electric signalling greatly extended the area that
could be controlled from a signal box compared with
what was possible by manual methods. Electronics
have enabled a most important further stride in this
direction to be taken. A signal box with direct control
of an electric signalling scheme of the type just des-
cribed can also use an electronic link to control
numerous similar satellite schemes spread over many
route miles of line.

All railway signalling control systems must be
“supervisory”. That is to say, not only must they
send operational commands to the remote equipment,
but they must also carry return information which
provides the signalman with a continuously updated
picture of all signal aspects and the lie of points
" throughout his territory. Such a system can only be
economic if all the equipment shares a common
control and indication channel.

Electronic remote control of signalling began
modestly on a branch line in the Isle of Sheppey in
1959. It has since been used in the most important
power signalling installations on the recently electrified
main London Midland Region line between Euston,
Manchester and Liverpool. One of the systems on
this route is the “Westronic” of the Westinghouse
Brake and Signal Company. In principle this may be
considered as providing a single circuit between the
signal box and all the signalling equipment at the
satellite location. Each control switch is connected to
the circuit in turn for a fraction of a second in a con-
tinuously repeated cycle.

Simultaneously, the various items of remote equip-
ment are connected to the other end of the circuit in a
cycle synchronised with the first, so that each switch is
interconnected momentarily with the item it controls
(Fig. 1). During this interconnection an impulse
corresponding to the position of the control switch is
sent to the satellite, and an impulse is returned showing
the state of the controlled equipment. Only two con-
ditions have to be represented—a switch open or
~ closed, or relay contacts “‘up’ or “down”—and these

requirements are met by four frequencies, two for

controls and two for return indications.
The sequence of interconnections is controlled by a
master pulse generator which drives a series of
transistor “flip-flop”” circuits at each end of the system
Pulses are supplied to all stages in parallel, but clamp-
ing circuits ensure that only one can respond at a time.
~ When the first circuit switches, it releases the second
~1in readiness for the next pulse, and so on. In changing
over, each stage sends a signal to its associated transistor
oscillator, causing it to transmit a frequency corre-
sponding to the state of the linked equipment.
“Westronic’’ is a time division multiplex (t.d.m.)
system. Where less information has to be handled,
groups of different frequencies are allotted and trans-
mitted simultaneously by frequency division multiplex
- (f.d.m.) systems.

TRACK CIRCUITS .

The various remote control systems for railway
signalling are quite distinct from the safety circuits
which prevent the signalling of conflicting train move-
ments. If a signalman operates a control switch

- incorrectly, the “command™ will travel out to the

_ satellite, but the interlocking provided by the local

relays will prevent the points and signals from respond-
ing unless it is safe for them to do so. Interlocking is
orm of logic, and would seem an obvious area for
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electronics.
proceeding cautiously in this direction.

An experimental static interlocking system using
ferrite cores and transistors has been in service ex-
perimentally at Henley-on-Thames since late 1961,
controlling access to three terminal platforms from a
single running line.
British Railways by Mullard Equipment Ltd. (now
The M.E.L. Equipment Co. Ltd.). Ferrite elements are
also used in a small interlocking installation on the
London Midland Region electrified main line from
Euston at Great Bridgeford, Staffs., by the Westing-
house Brake and Signal Company for controlling
CrosSOVers.

All signalling schemes depend on information on
train movements derived from track circuits. In its
simplest form a track circuit is a length of track
insulated-electrically from its neighbours, with a battery
connected across the rails at one end, and a relay at
the other. When no train is present, the battery
current flows through the relay coil, using the rails as
the circuit conductors. As soon as a train enters such
a track circuit, its wheels and axles short-circuit the
coil so that the relay is released (Fig. 2). The relay
has multiple contacts, some open and some closed in
the released condition, so that it performs a number of
signalling functions.

Main-line electrification with 25kV, 50c/s a.c. gave
an impetus to the use of electronic track circuits. It
was essential to separate the frequencies of traction
and signalling currents, and when d.c. could not be
employed for track circuits it was necessary to-resort
to audio frequencies.

In the system of AEI-GRS Limited the feed to the
track is taken from a vibrating reed device driven by a
transistor oscillator at a frequency between 363 and
378c/s. Currents induced in the pick-up coils sur-
rounding the reed are amplified and fed to the track.

In practice, railway signals engineers are

The equipment was developed for
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At the relay end of the track circuit they drive a reed
receiver tuned to the same frequency. €urrents
induced in the receiver pick-up coils are amplified and
rectified to operate a d.c. relay.

The essential feature of these devices is that each

‘contains two reeds with the same natural frequency of

vibration, mounted on a baseplate which provides
mechanical coupling between them. When one is
made to vibrate, the second reed follows suit due to the
energy transmitted through the baseplate. Together
they form a highly selective filter, permitting frequencies
spaced by only 3c/s to be used without risk of a receiver
responding to currents not intended for it.

CIRCUITING PROBLEM

Tunnels present a track circuiting problem in that
damp may provide sufficient leakage between the rails
to shunt the relay when no train is present. This is a
“fail safe”” condition, but can ciuse serious operating
delays. A solution used in the 1 mile 666 yard Kilsby
tunnel near Rugby, on the main line from Euston, is to
feed the rails with a very low a.f. voltage, which is
transformed up at the relay end.

Feed frequencies of 125¢/s or 175¢/s are generated
by transistor oscillators and coupled to the track
through a step-down transformer. This low-level
signal is raised in voltage by the relay end transformer,
amplified and rectified for relay operation. The
equipment was déveloped by the Compagnie de
Signaux et d’Entreprises Electriques of Paris, and
supplied to the London Midland Region by S.G.E.
Railway Signals Limited.

At junctions where one line is relatively little used, a
poorly conducting film on the rail head may make
normal track circuiting unreliable. Raising the voltage
is likely to cause leakage and waste of energy. An
alternative is to apply a high voltage to the rails in the
form of pulses. Equipment supplied by the Lucas
organisation to meet these conditions employs a tran-
sistor relaxation oscillator to generate positive d.c.
pulses with a peak amplitude of 20 or 40 volts from a
4 volt d.c. input. At the other end of the track circuit
the pulses pass to a conventional half-wave rectifier
with reservoir capacitor for energising a relay.

OVERHEATED AXLEBOXES

Remote control of signalling by electronic systems
has greatly reduced the number of signal boxes needed
on main lines. It follows, however, that trains are
less often under observation than in the past and
there may be delay in spotting faults. Serious attention
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Control box of AEl speed indicating equipment for loco-
motives

is therefore being given to methods of detecting over-
heated axleboxes in freight or passenger rolling stock,
and transmitting a warning so that the train can be
stopped. A technique used at several places on the
French National Railways uses infra-red detectors of
indium antimonide mounted close to the rails.

In order to obtain high sensitivity, the indium anti-
monide is “polarised’’ by being situated in the field of
a permanent magnet, which gives it photo-emissive
properties and results in an output of about 1 microvolt
in the presence of infra-red radiation from an axlebox
at 50 degrees C. This minute signal is amplified and
applied to a puilse transmitter connected by a telephone
cable to a monitoring point where the pulses appear on
a chart recorder.

Part of the control panel in Rugby signal box, from which
remote interlockings are operated by an electronic super-
visory system
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Fig. 3. Circuit for thyristor control of a traction motor

Semiconductor rectifiers, first of germanium and then
of silicon, have been used in electric railway motive
power since 1956. It is clear that the next step is
to replace diodes with thyristors. At present traction
motor voltage is controlled by resistances in d.c.
traction, and by a tap-changer on the transformer in
a.c. traction. Both forms of control ‘operate in a
number of steps, which is a compromise between the
ideal of “'stepless'” voltage variation and the practicable
cost and complexity of the equipment. Thyristors
offer an alternative to each method.

STEPLESS CONTROL

Experiments have been conducted with a 600V
d.c. motor coach in which stepless control was provided
by thyristors, no resistors or contactors being used.
The basic circuit is shown in Fig. 3. Control is
effected by varying the length of the “on' and “‘off”
periods of thyristor SCRI1, this being done auto-
matically through the current monitoring device CMD
in the motor circuit. While SCR1 is “off”, current
continues flowing round the loop provided by diode
D1 due to the armature inductance. A second thyristor,
SCR2, is used to switch T off, acting in conjunction
with the circuit components D2, L1, CI and R.

In a.c. traction the thyristors would replace the
normal rectifying diodes and would turn off auto-
matically in the negative half-cycles of the supply.

The preferred method at present is to use thyristor
control in two steps. At starting, the traction motors
would be connected to a half-voltage tapping on the
transformer, and the firing of the thyristors would be
controlled so that the motor voltage was raised smoothly
from zero to that value. At this point the motors
would be reconnected across the whole of the secondary,
and the thyristors would repeat their firing cycle to
raise the motor volts from half to full. If it were
decided to do away with tap-changing altogether, it is
likely that a scheme which varied the length and
repetition frequency of the pulses would be preferred to
simple phase-angle control of firing.

Thyristor circuits can also be arranged to invert, so
that current generated by the motors of a locomotive
when coasting down a gradient can be returned to the
overhead line as a.c., thus developing a braking effort.
The mercury-arc equivalent of the thyristor is the grid-
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controlled rectifier, and 95 electric locomotives of the
French National railways equipped with rectifiers of
this type make use of their inverting property for
braking.

The efficacy of ‘“‘regenerative braking™, as this
system is called, depends on other loads being available
to absorb the regenerated power. Where there are
long gradients, and the traffic pattern is such that
descending trains are balanced by others travelling in
the opposite direction, regeneration can at the same
time save wear of the mechanical brake gear and
economise in consumption of electric power.

An unusual application of static inverters is to be
tested in some Russian 3,000V d.c. locomotives. In
order to increase the power that can be transmitted
from the sub-stations, it is proposed to connect two sub-
stations in series and feed the overhead line at 6,000V.
This supply will be changed into a.c. by inverters in the
locomotives, transformed down to 3,000V and then
rectified to feed the normal 3,000V d.c. power circuits.

THYRISTOR INVERTERS

Already traction engineers are looking beyond
thyristor control of d.c. motors to the use of thyristor

Remote control cubicle installed in the relay room at
Woatford signal box




inverters feeding a.c. at variable frequency to induction
motors. A project of this kind is already in being,
for the Brush Electrical Engineering Company has
collaborated with British Railways in converting an
existing diesel electric locomotive for this method of
working.

RESEARCH LOCOMOTIVE

The locomotive, known as the ““Hawk"™, is powered
by a 1,000 h.p. diesel engine driving a 1,000kW,
100c/s alternator. After rectification by silicon
diodes, the alternator output passes to four thyristor
inverters, each of which provides a variable frequency
supply to a squirrel-cage traction motor (Fig. 4).

A similar scheme could be used in an a.c. electric
locomotive, the difference being that a.c. power would

" be collected from the overhead line instead of being
generated internally. Many vyears’ experience has
enabled d.c. traction motors to be built which achieve
high reliability in the severe conditions of railway

Smocthing service, but few engineers would regret the passing of

commutators and brushgear, and the inspection and
maintenance they require.

Osc. The “*Hawk™ is a research project, and so far as

locomotives in day-to-day service are concerned the

t 6f main applications of electronics at present are to

provide contactless switching in low-current control

circuits rather than in power circuits. Some 750V d.c.

6f locomotives on the Southern Region of British Rail-
ways use a Ward-Leonard control system instead of
resistance control.

AdA\ X, In one of these the usual generator field control

e beiow 13c/s contactors have been_ repiaced by thyristors, giving

2, above 13els stepless control of excitation, and hence of the traction

motor voltage. However, a beginning has been made

Traction Motor with the use of thyristors in the main power circuits,

for a motor coach in the Eastern Region, which was

Fig. 4. Basic connections for fitted formerly as an experiment with control by a

@ a.c. diesel electric locomotive continuously variable transformer, has now been
7l
4

Inverter

Distributor

with  variable frequency equipped with thyristor control.
supply to squirrel-cage trac-
tion motors

Electronic apparatus
compartment in the
“Hawk’’ experimental
diesel-electric  loco-
motive with variable-
frequency speed con-
trol
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THYRISTOR TAP CHANGE

On the Continent thyristors have been used in
conjunction with an ordinary tap-changer in an a.c.
locomotive to relieve the tap-changer contacts of the
duty of breaking heavy currents. This is in the
8,000 h.p. “EO3" class of the German Federal Railway,
which during the International Transport Exhibition
in Munich in 1965 worked demonstration trains
between Munich and Augsburg at speeds of up to
125 m.p.h. The basic circuit is shown in Fig. 5.

Before a tap-change from Tap I, thyristors SCRI
and SCR2 are switched on and conduct on alternate
half-cycles. When the tap-change is made, the gate
current is cut off and, as soon as the motor current
passes through its next zero, the thyristors switch
automatically to the blocking condition. At this
instant contact **A’’ opens off-load, contact “*B"" closes,
and thyristors SCR3, SCR4 are switched on. This
occurs so rapidly that there is no interruption in the
flow of current to the traction motors.

Siemens EOQ3 elec-
tric locomotive

In a conventional tap-changer, similar continuity of
supply has to be achieved by allowing two tappings to
be momentarily connected to the power circuit at the
same instant, providing transition resistors which are
cut in and out of circuit on each tap-change to prevent
the flow of short-circuit current between the two
tappings. In the German scheme the thyristors are
only brought into circuit when a tap-change is about to*
take place. They are thus able to handle starting
currents of some 700A, although the nominal rating
of each parallel circuit is only 440A, and no provision
for forced air cooling is necessary.

SOLID STATE SERVO

Solid-state devices are coming into use in British
diesel-electric locomotives to replace hydraulic or
electric servo systems previously used to control a
variable resistance in the generator field circuit so that
the electrical output matches the power input from the
diesel engine.

In a system developed by the English Electric Com-
pany, which will be used in fifty 2,700 h.p. locomotives
being built for British Railways, a transistor multi-
vibrator is used to control two thyristors which apply
a control voltage across the generator field. A potentio-
meter linked with the engine governor controls the
duration of two square wave outputs from the multi-
vibrator which trigger the *“‘on’ and “‘off™ thyristors.
The ratio of "on™ to “off” periods determines the
mean field current.

Among many ancillary electronic devices now
coming into use in electric and diesel-electric traction,
the various forms of electronic speedometer have some
of the most important possibilities. In addition to the
accurate presentation of speed to the driver, their
output can be used for controlling speed at a selected
level. Thus they could be essential elements in auto-
matic train operation, either in accordance with in-
structions from the driver, or with command signals
received through an inductive link with the track.



™\ URING recent vears there has been an increasing
' _number of electronic ignition systems offered for

sale. This article sets out to enable the experimenter to

build himself a system of compatible design to the

commercial units but at a -cost: more suited to his

_pocket

‘Before entering a detailed dlscussmn of the reiatave-

merits of electronic ignition systems a brief descnptlon

of ihe conventional batteryfcoxl 1gnmon 3ystem asf_r..-::-.:;'

used in most cars w:l! helpful

F:.g 1 ShOWS a typxcal car |gmuon cnrcmt
breaker points are in the closed pésition.

coil resistance.

‘When the englne is rotated the pomts are: opened andéﬁ_ :
“The field built up around the coil
by the current through it then collapses inducing a

the current ceases.

voltage in the primary. Since the primary wmdmg is

magnetxcally coupled to the secondary, a voltage is aiso
developed in the secﬂndary ‘winding equal to.: the:

m_ turn by the dastnbutﬁ'r
severai d1sadvamages Ilsted below."‘"

When the--'
:gnmon switch is closed the battery is ccmnected across
the primary of the ignition coil while the contact
This al]owS-
the current through the coil to build up to a rnaxlmum__
value. determmed by the battery voltage and pnmary‘é'-

'Ih:s;systcm howevcr hasii

. (B'f When the points close a'f'hxgh‘en'giﬁe 'spéeds"'ihey

_.bounce due to mechanical inertia _reducing

further the time available for the current to rise.

The total effect of items (2) and (3) is to reduce

“the output voltage drastically as engine speed
- increases.

(4) At low speeds the system is meﬂ"lmem because the

current drawn from the battery is excesswely high,
.. since the points are allowing the current to flow
“after it has reached its maximum value. 'i‘hls_
_ wastes energy in heating up the coil. Infactitis .
~well known to readers with cars -that at zero
engine speed with the ignition left on and pmm '
":fclosed the coil will eventually burn out.

So an :mproved ignition system requires that current

“through the points be reduced or in fact the pmms_ =

should be removed altogether. This is done by using.

“-an inductive pick-off to provide the trigger pulses fol
:the electronic ignition systems of many racing cars.
Secondly, the high voltage output ‘should: remai

esscntlally constant over the entire speed range of thei

~engine and the current drain should be reduced at lo
“speeds.

El:ecti‘cnic -s‘j’ste’ms meet these needs quite wel

.'ELECTR NIC SYSTEM
'~ Because most ‘cars’ a}ready ut:llse pomts :t 15 dltﬁcul

_'(unless d&s:gmng a system from scratch) to repiace
- them,so they are retained in most available commercial

systems. Most of these get over the other prob!cms:

. imemmned by using the points to switch the base curren
of a transistor which in turn switches the much' greater

rimary coil current by its collector/emitter, : :
The transistor has to be capable of wsthstandmg

_peak voltages of 400V or more and peak currents of
© several amperes.
'higher turns ratio must be used to get the best results
_ nablmg the primary voltage to be reduee and th

In addition’ a different coil with a

the sccondary voltage to




' ':;SYSTEM oescmlmou

'}capacuor is generated by a nm'mal onverter
- which charges the capacitor to about 300V d
_ The points are connected to-a_ trigger
- = -~ outpit of wluch is connected to the gate f
oth of these ;tems are cos n‘ift'he 'éingle-_transistd'r-- e W

apacitive discharge method. Quite szmpiy, a capac:tor
harged 10 the requlred ;:unmary voltage during the
11"’ period the pomts and is t_hen connccted
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CONVYERTER

The heart of the converter consists of two pnp transis-
tors TR1 and TR2, and the transformer T1, which
together form an inverter oscillator (see Fig. 3). When
the ignition switch is closed the voltage applied to the
circuit causes bias current to flow through TR1 and
TR2 base-emitter junctions and R2.

Due to the slight differences that usually exist even
between matched transistors, one of the two transistors
conducts more than the second. The one which
conducts more current (via its collector-emitter
junction through its relevant half of the transformer
primary winding) induces a feedback voltage in a
positive direction to its own base and turns itself on.
At the same time it induces feedback voltage in a
negative direction to the second transistor, causing
that transistor to turn off.

The current in the first transistor rises linearly with
time, whilst the voltages across its half of the primary
feedback winding and the secondary winding remain
constant, i.e. square wave output. The primary
voltage is derived from the 12V battery supply, whilst
the secondary provides a stepped up voltage determined
by the turns ratio to approximately 320V peak.
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Fig. 3. Complete circuit of the elec-
tronic ignition system

The current eventually reaches the saturation level
of the transformer core and/or the conducting transistor
“bottoms™. Whichever occurs first, there is no longer
any increase in collector current of the conducting
transistor to maintain a magnetic field about the
transformer.

At the instant of saturation the current in the con-
ducting transistor rises sharply to a value limited by the
gain of the transistor multiplied by its base current, so
the transistors used are quite robust electrically. The
field about the transformer collapses, reversing the
voltages previously induced in the transistor feedback
windings and causing the second transistor to turn on
and the first to turn off. The process then repeats
cyclically. The transformer output voltage is fed into a
bridge rectifier, the d.c. output of which is used to
charge C4.

CAPACITOR DISCHARGE

While the contact breaker points are closed the
thyristor presents a high resistance in its forward
direction and C4 remains charged to the maximum
output of diode bridge D1-D4. When the points open,
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the firing circuit applies a trigger pulse to the thyristor
gate electrode. When it fires the thyristor discharges
C4 into the primary of the ignition coil. A high
voltage, with a waveform’ like that shown in Fig. 4, is
induced in the secondary of the ignition coil, where it is
applied to one of the spark plugs via the distributor.

The thyristor is turned off when C4 has fully dis-
charged into the ignition coil. The field built up around
the coil collapses causing the voltage on terminal SW on
the coil to swing negative with respect to that on the CB
terminal (point “a” in Fig. 4). At this point the
current through the thyristor falls to zero causing the
thyristor to be reverse biased and hence turn off. At
the end of the negative voltage swing across the coil,
the capacitor retains a small positive charge (point *‘b”
in Fig, 4). Most of the energy in the field around the
coil has been dissipated by this time and the converter
starts up again quickly recharging C4.

FIRING CIRCUIT

The requirements of a thyristor gate firing circuit are
that it should provide a pulse of very fast rise time, short
duration and of amplitude great enough to fire the
thyristor under all conditions, yet be less than the gate
maximum ratings. The unijunction transistor (u.j.t.)
has been developed specifically for this purpose.

The *“earthy” side of the points in most British cars is
connected to the positive side of the battery via the
engine and bodywork (positive *‘earth” car electrical
systems) and so the trigger circuit has been designed to
work from this type. This system will not operate on
negative “‘earth” systems. When the points are closed
the base of TR3 is held positive with respect to its
emitter holding the transistor cut off. With TR3 off
the emitter—base one (b,) of the u.j.t. is non-conducting
due to the high “off” impedance between TR3 collector
and emitter. Only the interbase (b, to b,) bias current
of a few milliamps flows through R9 and R10, the
voltage across R10 thus being negligible.

When the points open the positive bias is removed
from TR3, which is turned hard on by its base—
emitter current through R6 and R7. Due to the
negative resistance characteristic of the u.j.t. emitter—
base one (b,) junction, the voltage at the u.j.t. emitter
rises rapidly to approximately six to eight volts before it
conducts, producing a short pulse across R10 firing
the thyristor.

Rise time typically 2pSec

w
o

HT thnch %100 —=

Oscillatory currentin
coil primary

Fig. 4. ‘Voltage induced in the coil secondary winding

COMPONENTS . . .

Resistors
Rl 330
R2 5600
R3 3:3Q
R4 3:3Q
R5 100

wire wound Ré 4-3Q
carbon R7 4700
wire wound R8 220k
wire wound R% 1800

R10 10002
RII 1:2kQ 2W

All resistors 109, W carbon except where other-
wise quoted

Capacitors.
Cl 25uF  elect, 25V
25uF  elect. 25V
0-25uF paper 150V
1-0uF  polyester 400V
8uF elect. 400V

Transformer
T1 Repanco Type TT51

Semiconductors

TRI, TR2Z OC20 (Mullard) (2 off)

TR3 OC20! (Mullard)

TR4 2N2160 (International Rectifier,
Green, Oxted, Surrey.

SCRI 2N1599 (Davis & Whitworth Ltd., 220-4,
West Road, Westcliff-on-sea, Essex.)

DI-D4 BYI00 (4 off)

Hurst

Miscellaneous
Chassis  6in x 4in x 2in with cover plate
Veroboard, 2in x 2tin, 0-015in hole matrix
Heat sink compound (International Rectifier)
Terminal block strip, bushes and mica insulators
Solder tags

CONSTRUCTION

The majority of the circuitry is mounted on Vero-
board which is housed in a small aluminium box chassis

measuring 6in X 4in x 2in deep along with the "

converter transformer T1.

The converter ‘transistors TR1 and TR2 are chassis
mounted; it is important that all burrs are removed
after drilling the mounting holes as it is so easy to
puncture the mica insulator that is used to insulate
collector from chassis. Heat sink compound (silicon
grease) should be applied to the undersides of the power
transistor to effect a good heat transfer to the chassis.
In view of the degree of vibration that the unit will
experience, locking or shakeproof washers should be
used under all nuts.

There should be no difficulty with the wiring and
component layout if Figs. 5 and 6 are followed; how-
ever it should be noted that the silicon rectifiers D1-D4
and the higher wattage resistors should be mounted
about }in away from the board to allow maximum air
circulation.

The simplest form of stand-off mounting for the
board is a section of terminal block with a 4BA; }in
screw holding the board and block to chassis with a nut
and lock-washer fixing.

PRELIMINARY CHECKS

If possible it is wise to test the various parts of the
circuit before attempting to instal it in the car.

To check converter output, join a wire link from the
centre connection of the terminal block (2) to chassis;
apply a 12 volt d.c. source to the circuit board with
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negative to terminal block 1 and positive to chassis.
The output from the d.c. side of the diode bridge D1-D4
should be approximately 300 to 350 volts,

Next, to check the thyristor and trigger circuit
operation, connect a 100 kilohm resistor in series with a
small neon indicator lamp between chassis and con-
nection 3 of the terminal block; keep the wire link
that was used in the first test. Switch on the 12V
power supply and open the wire link. The neon
should flash once at the instant of opening the link.
Immediately afterwards turn off power supply.

INSTALLATION

When installing the unit it is most important to
mount it in the coolest place possible. A cable run of
4ft is permissible and it may be possible to use more
according to the user’s individual experiences. For
front-engined cars the space between the front grill and

§ 203 -4 8761 8. 9 2 55 14 15 16

55 b

000 0 00000O0.060 e
R S R R S S R R R R S W R P SRR R R PR SO AR RER RIS AR ORNRNGRG.

HaR

TR

0.0 0 0 0. 000 0 0 & 0 O 0O O
= B R AR AR RS ERA0R0 008 Z £ RS 53 2

e
[e]

2

® & O® O O 0OOC OJO O 00O OO O
06 0 000 O00 OJO O OO OO O
T T RRAASA

Hole E # made to suit
fixing screw

Underchassis wire to
terminal Block 2

Fig. 5a (above). Underside view of the component board
showing the copper strip breaks and connections

Fig. 5b (right). Layout of the complete circuit in the
chassis box. TRI and TR2 are mounted on the outside
of the chassis; connections are as viewed underneath

radiator can be used where the airflow is maximum.
On rear-engined cars the unit can be mounted beneath
the rear so that the airflow keeps it cool.

For good heat transfer from the unit to car chassis;
bolts or screws with generously dimensioned washers
should be used so that the washers transfer any heat
away from the transistors and chassis; locking washers
under the fixing nuts will provide a shakeproof
mounting,

The chassis of the unit is at earth potential (i.e. + ve
battery) so ensure a good connection exists between it
and the car bodywork by cleaning away any paint or
rust before tightening up the fixing nuts.

To connect the unit into the existing system is a very
simple operation. A cable-form of three 7/-0076 p.v.c.
covered wires must be made up and fixed to the
“terminal” block on the ignition unit. The following
steps are then carried out with reference to Fig. 6.

(a) Remove the lead from the “CB” terminal on the
ignition coil and connect it to terminal block
position 2.

(b) Connect terminal 3 to the “CB” terminal on the
ignition coil.

(c) Co_{mect terminal 1 to the “SW”’ terminal on the
coil.

632

t —\s
O . 7

O O

O )
! o4 s j
67171 © =

T
L
TR A AT

oy 5

161514 13 12 11 10 9 8 7]6 5 4 3

o & o e} c o

N
o

|
\

TO CAR CHASSIS.IT IS

SW TERMINAL CB TERMINAL PREFERRED THAT

PSRN, O S CHASSIS IS GROUNDED
0 POINTS BY FIXING BOLTS
LT TERMINAL
IWWWIW

Ly RS

PERFORMANCE

Improvements in overall petrol consumption will
depend upon many things: manner of driving, the size,
condition and efficiency of the engine. But if only a
2 m.p.g. improvement is obtained over 9,000 miles on a
car which normally does 30 m.p.g. the total saving
more than covers the cost of the unit. :

Needless to say the life of the contact breaker points
is virtually the same as that of the car and although
financially this improvement is small, in convenience it
is worthwhile.

When the starter turns the engine over slowly the
greater efficiency of the unit will provide a far better
spark. Also the plugs will remain cleaner and last
longer. In fact the plugs that would normally be
rejected for use with a conventional ignition system
should work perfectly well with this system.
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GOLDRING-LENCO G.99

Incorporates the unique Goldring-Lenco
continuously variable speed control and
vertical drive features. Machined 8 Ib.
non-magnetic turntable. Push-button
switching. Neon-lit stroboscope. Speed
constant within 1% for up to 13%
mains voltage change. £21.19.5d.

GOLDRING-LENCO GL 68

Continuously vanable speed control
with adjustable click-in positions for

standard speeds. Arm takes nter-

changeable head-shdes, and i1s raised
and lowered by on/off switch. Wired
for mono and stereo. £19.10.7d.

GET A
GOLDRING HI-FI
TURNTABLE UNIT
FOR YOUR AMPLIFIER

There's a Goldring, or Goldring-Lenco unit to match
any amplifier—whether you build it or buy it. At the
modest end of the scale there’'s the G.66 integrated
hi-fi unit that comes complete with pick-up arm and
cartridge for as little as 11 gns. Then there’s the highly
popular GL 68 (see left) and, for the man who wants
the best he can get there's the GL 70 transcription unit
with integrated transcription arm at a little under £30,
or the sophisticated G 99 without arm, at around £22.
Goldring hi-fi equipment includes transcription arms
from 7 gns. upwards and a wide choice of cartridges.
The coupon will bring you full descriptive leaflets.

GOLDRING HI-FI EQUIPMENT

r————__—__——__—_—___—_—_—___1

I [0 TURNTABLE UNITS [ TRANSCRIPTION ARMS
I [ MONO & STEREO CARTRIDGES

L S ) e e e ST RS SIS eSS e e SRS ieee e e w—— S S G—

I To: GOLDRING MANUFACTURING CO. (G.B.) LTD., 486-488 High Road, Leytonstone, London, E.11.
Please send me descriptive leaflets on

[ HI-FI ACCESSORIES lo. Goldring Manufacturing Co. (G.B.) Ltd., 486 High Road, Leytonstone,

Name
Address

London, E.11. Telephone: Leytonstone 8343

h——-_
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SFORMERS

|LIGHT SENSITIVE SWITCH

Kit of parts, including ORPI2 Cad-
mium Sulphide Photocell, Relay,

INPUT 230/240v. A.C. 50/60—
OUTPUT VARIABLE;0-260v.
:RA:_ID NfEW C:rriage Paid. I
uy direct from the importer, :

‘I;Qilan;st pricndin the ::untrv ;E?";ﬂ?;_ﬁng %:r;mtgﬁc”ﬁnl?_
1 to ;g';‘"s:" fr?::r::;ctom :!,udlng circuit, 10/6 each, plus
OPEN TYPE (Panel Moun:mg)

’zimP.fJ 3.0, Hmr A.C, MAINS MODEL
SHR;UEI;‘EPB TY?EZ and special relay with 3, 5 amp mains ¢/o
:;;mﬁr' £4. 10, 0. 25 amps'l contacts. Price inc. circuit 47/6 plus 2/6

0. 4amps, &8, 1 6.|p8p

[
S Y O L s 17 5"y NEW! PHOTO ELECTRONIC COUNTER
12 amps, £19. 10. 0, 15 amps, | San be set for counts of up to 500 per
£22. 0, 0. 20 amps, £32. 10, 0, ) minute. 210-250 v. A.C. powered, Kit of
'0. 50 amps, Components including photo cell. High

37.5amps, £65. 0
£85. 0. 0, speed |ncm-r:se:t.ablc;h cour]t;r' Tr.:r_ls!ou_--
+ ANP PORTABLE TYPE mer relay, etc., together with clear circuit
b 2.5 amps, Portable_ £9. 17, 6. | 4i28mam. A% gl o F, & .
e et s e

100 WATT POWER .
RHEOSTATS (NEW) '{1
AVAILABLE IN THE %

FOLLOWINB VALUES
10 ohm, 3 a.; 25 ohm, 2 a.; 50 ahm.|

COMPACT HEAYY DUTY & volt DC RELAY
6-9 volt DC operation 30 ohm coil 2 x 10 amp c/o contacts,
will handle up to 250 volt AC, Size 1" high x 21" x 14"
Price 7/6 plus 1/-P. & P. 3 for 20,’ posr. pand

230 V. A.C. MOTOR and REDUCTION GEAR BOX

Reversible 7 h.p. 1,450 r.p.m. §”
dia. 1" long shaft. Mounted in anti-
vibration cradle.

(@) Supplied complete with pre-
¢ cision 20—I reduction gear box

<A and pulleys.

Made to highest sundard for computer work. Ex equip.
Ftrst-:lass cundiuon Prlce £3. 5.0. P.&P. 7,‘

““TMETERS
2}” Flush Round

A.C. AMMETERS
0-1, 0-5, 0-10, 0-15,
0-20 Amp. All 21/-
each, p. & p. extra,
A.C. VOLTMETERS
0-25, 0-50, 0-150 V.
All 21/- each, p. &E

l.4a.; 100 ohm, | a.; 250 ohm, .7 a.}
500 ohm, .45 a.; 1,000 chm, 280 mA;
1,500 chm, 230 mA; 2,500 ohm, .2 a.
Diameter 3§|n Shaft leng:h fin., g |
dia. $fin, All at 27/6 each. P. & P. 1/6. I

NOW ALSO AVAILABLE
IN 25 WATT

10 ohm, 1.52a,; 25 ochm, | a.; 50 ohm. SOUND POWER OPERATED |
J75a.; 100 ohm, .5 250 ohm

51|J‘t.1a ohTﬁzoapsggoiohhm. .lu'? 2; |"soo EX-ADMIRALTY HEAD
ohm, (I2a.; 2.500 ohm, .| a; all ac | AND BREAST SETS
.'ﬁf'_&.:ﬁ e —— w— w0 such sets connected

u“GABY" MULTI- RANGE TEST]up will provide perfect
METER Model B40, D,C. volt, | intercom.  No batteries

g f required. Will operate
0.5 v., 2 5. at 10,000 up to + mile. Price 17/6

ohm per volt. Ideal
tranatseor-circuic tost- ;;“;' plus P. 8[', F& g'f's %' =] ;:‘,"::ﬂ]lettafer ﬁ 9.0
ing. A.C. and D.C, / Ll pa:r f ——— — — —

vole, 10v.,,50v.,250v.,,
SgOv., |.000\|r.at;.000
ohm per volt. Resis-

tance, 2K ohm, 200 K pend Type
ohm, 2 meg., 20 meg.
A Repair service available
Price includes Test Leads, Bactery,
Instruction book, Packing and Post
(U.K.). £6.2.6. 3 additional models
available from 54/- to £14.14.0.
Laallet gladly sent on request. 10/- carriage. Leaflet on

: 5 Amp. AD/DC VARIABLE VOLTAGE .._.. el B
=

QUTPUT UNIT NICKEL CADIUM BATTERY

Input 230v. AC Sintered Cadium Type, |.2v. 7AH. Size: height 31",
Output 0-260v. AC width 28 % | B Weight: approx. 13 ozs. Ex R.A.F.,
Qutput 0-240v. DC (es:ed 12/6. P. & P. 2/6.

—

Fitted large Scale —
S.T.C. SILICON POWER RECTIFIERS

UNIVER&AL DEMONSTRATION TRANSFORMER

. & A complete composite apparatus, com-
prising a Transformer and electro-
magnet with removable coils and
pole pieces. Coil tapped for
230v, 220v, 110v, 115v; 6, 12,
36, 110v. A.C. These coils are
also used for D.C. experi-
ments. Complete with all
accessories as shown. £17 +

Ammeter and Volt- ~
3::::“?:",::"‘:[":;‘:;-F,‘;'."f_“’gg Strogg RS300 Series. All types .5 amp. wire ended. RS310,
Weight 24lbs. Infinitely Variable, smooth 100 v. P.LV. 4/-, RS330, 300 v. P.LV. ”-60 63040 ﬁ\‘:
stepless Voltage Varlations over full range. | P--Y- 7/~ RS350, 500 v. P.LV. 8/~ RS3 v.

Price £30. C. & P. £2. 9/-, RS380, 800 v, P.L.Y. |0f-. 4 can be used to
B e et e ar—— et — make 3 amp. bridge, Not Seconds. Brand New
LATEST HIGH SPEED MAGNETIC COUNTERS poios o b e

4 figure |0 impulses per second. Type 100D, 4.1 chm 34R SlLlCON SOLAR CE'—L

coil, 3-6 v. D.C. operation. Type 100A, 500 ohm coil, | 4 X .5 Volt unit series connected output up to
18-24v.D.C, operation. Type 1008, 2,300 ohm coil, ;2V at 16-20 mA in sunlight. 30 times the
36-48 v. D.C. operation. Any type, IS,'- each, pIus efficiency of selenium. As used to power Earth
1/6 P. & P. Satellites. 37/6. P. & P. I/-

CHANGE OF ADDRESS
From September Ist, 1966 our new address for mail order and
correspondence will be :

57 BRIDGEMAN ROAD
ACTON, LONDON, W.4

Phone 995 1560

Callers welcome. Ample Parking Space. Large Showrooms. Many Bargains.
CLOSED SATURDAY

SERVICE TRADING CO

Personal callers only: 9§ LITTLE NEWPORT STREET, LONDON, W.C.2. Tel.: GERrard 0576
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Incorporates Mains Transformer, Rectifier -

EVERYDAY
ELECTRONIGS

Thomas Roddam

This book provides a broad
introduction, to the various
aspects of electronics, suitable
for ‘A’ Level and O.N.C.
students and the technically-
oriented layman.

Line diagrams C. 22s 6d

BRAINS and
COMPUTERS

A. M. Andrew, B.Sc., Ph.D.

One of the “Focus on
Science” Series edited by
Dr Tom Margerison. “ Deals
briskly with the technology

of computers” — Glasgow
Herald. “A brief well-
written account” — Shell

Magazine. Illustrated 10s 6d

HARRAP BOOKS

CRESCENT RADIO LTD.

40 MAYES ROAD
WOOD GREEN, N.22
BOWES PARK 3206
LONDON'S ELECTRONIC CENTRE
BEST QUALITY —KEEN PRICES

EXAHPLES FROM OUR LARGE STOCK
OF TRANSISTORS
ACIO7 56 OC3511/6 AFII5 4/6
ACI27 4/6 OC28 11/6 AFil4 516
ACI28 4/6 OC2611/6 AFII6 4/6
ACI76 4/6 OCI70 5/6 AF117 4/6
ADY23 10/~ OCI71_ 5/6 AF127 4/6

mium Sulphndp Phu:u:nnducnve Cell r
=0RPI2 10/-

EWi TWEETERS
3tinchac3ohm 13/6
2}inchat3ohm 9/6

EXAMPLES SI;OM OUR SELECTION

SP EAKEIIS
-3 inch at 25 ohm . <. 156
Sinchat3 onm .. .. 15/
6% inch at 3 ohm .. 16/~
8 inch job stock at 3 ohm 12/6
12 inch at 15 ohm .. . 30~
6 X 4inchat3 ohm .. .. 12/6

SPECIAL LINES
Small 5 k ohm Volume Controls with
4 inch spindle .. . 9d. each
| m ohm skeleton Pre-set Controls 3d. each
Low i gedance Ear Pieces less plugs 1/6 each
Silicon Diodes ,125 volt at 250 mfa.. 1/6each
Printed Circuit Beard 9 X 5inch .. 1/1l each
Crystal Pick-up Cartridges .. .. Bl6each
. _YERO BOARD
2 X 5 inch 3/8 3% X 31inch 3/8
2} X 3% inch 2/6 33 X 5 inch 572
©  Terminal Pins |/« per doz,

EMPTY TAPE SPOOLS

7_inch 2/9 4 inch 1}3
5%'inch 2/6 3iinch /6
5 inch 2/- 3 inch 1/3

We have large stocks of electronic components
and feel that a visit to our premises would

to your advantage.

Send |/- for a Catalogue showing our stocks of
Mullard, Mewmarket. Texas, Mazda Transinon
and vast component stock.

Please include postage with your order.




Ew simple electro-mechanical devices lend themselves

to such versatile applications as the dry-reed switch.
Simple in principle and construction as the device is,
it seems incredible that it was not develgped until
fairly recently.

FERROUS SPRINGS

The simplest form of dry-reed switch consists of a
pair of ferrous spring contacts sealed into a short glass
tube containing an inert gas. The contact ends inside
the tube slightly overlap, but are positioned so as to be
*normally open™’.

If a magnetic field of suitable strength is created in
the vicinity of the sealed contacts, they become mag-
netised so that they attract one another. This attrac-
tion causes the contacts to close and complete the
electrical circuit into which they may be connected.
The circuit remains closed until the magnetic field is
weakened or removed, when the contacts quickly lose
their magnetism, and spring apart.

There are, of course, other variations on the simple
version, but the purpose of this article is to provide
“*food for thought™ as to the tremendous scope offered
by the simplest, cheapest version of this reliable switch.
Just a few of the tremendous number of possible
applications are listed later. Let us first consider
some of the possible circuit configurations.

SIMPLE SWITCH

Fig. 1 shows a switch operated by the field of a
simple bar-magnet. The switch contacts close when
the magnet is brought sufficiently close to the switch,
and open when the magnet is moved away. The
magnet in this case has to be fairly strong.

In Fig. 2 the magnet is replaced by a coil of wire
wound around the glass envelope of the switch. This
may be done by constructing a bobbin to slip over the
switch, or, for up to about 300 turns, it may be hand-
wound directly onto a layer of insulating tape over the
glass. The normally-open contacts are closed by the
passage of direct-current through the winding. Current
may be passed in either direction to operate the con-
tacts, but d.c. must be used or the contacts, which
respond very quickly to current change, will chatter -on
frequencies as low as about 50c¢/s. The number of
turns and wire gauge must suit the voltage and current
capacity of the operating source, and the total ampeére-
turns mustbe sufficient to close the contacts.

NORMALLY CLOSED VERSION

The above examples are of normally open contact
types. The same type of dry-reed switch can, however,
be used to provide the opposite effect, i.e. a normally
closed circuit. Fig. 3 shows such an arrangement, in

N e i s ¢ e i cne i il
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which a strong magnet is permanently fixed close to
the switch, so that its field causes the contacts to be
firmly held together. The contacts may then be made
to separate by neutralising the field of this magnet
either by bringing another magnet of opposite polarity
close to the fixed magnet and switch, or by energising
a coil wound around the switch and fixed magnet by
a direct current, polarised such that its magnetic field
neutralises that of the fixed magnet. In the absence of
either of these influences or if they were of the wrong
polarity, the contacts will again close.

So far, we have dealt with configurations in which
the switch contacts are self-restoring; that is, they
change back to their normal position as soon as the
influence of the externally applied “‘signal’’ is removed.
The following examples, however, are bistable. Once
the contacts are made to close (or open) the new state
is maintained automatically, even after the operating
“*signal’ is removed.

Magnet brought close to close

contacts. Removed to open
contacts,

Fig. I. Normally open switch, mechanical operation

Direct current passed through
_DC coil to close contacts,

Fig. 2. Normally open switch, electrical operation

Strong magnet holds contacts
closed.

Second magnet brought in
close OPPOSITION to'Hold'
magnet to break contacts,
which close when second
magnet is removed.

Fig. 3. Normally closed switch, mechanical operation
635




Fixed weak 'Bias’ magnet

* Bias magnet will only hold contacts
once latter touch, but will not f
bring contacts together unaided. \

Fig. 4. Bistable or two state switch (““toggle’’) in which
the state is changed by momentary influence of aiding or
opposing field of second strong magnet

BISTABLE: MECHANICAL CONTROL

Fig. 4 shows one method of producing a “toggle”
action, that is, a magnetic bistable switch. A small
“bias’” magnet is fixed close to the glass envelope of the
switch. This magnet produces a magnetic field which,
whilst being too weak to cause the contacts to come
together unaided, is sufficiently strong to ensure that,
once they have been brought together by some external
influence, there is sufficient magnetic field strength to
keep the contacts together.

If another magnet of correct polarity is now brought
near the switch, the “*bias”’ field is strengthened by the
lines of force from the second field. Hence, the
contacts experience sufficient field strength to cause
them to close.

In this instance, the second magnet must be positioned
such that its north pole and south pole align with the
north and south poles of the bias magnet, respectively.
Once the contacts are closed, the second magnet may
be removed, and the contacts will remain closed. If,
however, the second magnet is now reversed, and again
brought close, its reversed field will oppose that of the
bias magnet, and the contacts will again separate due
to the weakened field. Again, the contacts will not
close if the magnet is once more removed, but only if
it is brought near, in aiding polarity.

BISTABLE: ELECTRICAL CONTROL

Fig. 5 shows'an electrically operated version of the
bistable or “‘toggle’” of Fig. 4. The movable magnet
is replaced by a coil wound over the bias magnet and
switch assembly. A pulse of current through the coil
in one direction will close the contacts, whilst a pulse
in the opposite direction will open them. Since only
a short pulse of current is required to change the
bistable from one state to the other, the switching can
be performed quite well by using push-button switches.

This results in extremely long battery life, because
current is drawn only during the brief changeover
period, when one or other of the switches is pushed.

The 10 ohm resistor is included to protect the batteries
from accidental surge should both buttons be pressed
simultaneously! Even “Pen-Lite” cells can be usefully
employed in such a circuit, since they will give good
service when called upon to deliver short pulses inter-
mittently, and they are easily accommodated in a
small remote control box.
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‘Bias’ magnet

1
|
]

\
/ 100 Turns of 30 SWG. enam. wire

45V ‘L
" |+ I] Push for State |
0]
Ohms
d"sf I:I Push for State 2
|

Fig. 5. Electrically operated bistable switch using a
two-battery supply

‘Bias’magnet

)
./

30 SWG
Enamelled
wire.

l

\
1
3

I
1)

LA

o

100 Turns

[ I T

100 Turns

{-5¥ i~

o o—+0 o—

Push for Push for
State{ State 2

Fig. 6. Single battery bistable switch

Fig. 6 shows a single-battery version of Fig. 5.
For this, the winding around the switch is doubled,
and the centre-tap brought out as a third connection.
Energising one half of the coil will operate the contact,
whilst-energising the other half will separate them.

ry-reed smtch could be embeddeé in a wall or
agnetic ‘key’’ used to unlock
untt.fr trmsmltzer (magnet rotates).
the magnet wouid be
a_“mowlsed dmr_‘ Do ed

Model train points control.
1 the track with the bias r
perating magnet is carried under the

nged at the appmach_tp ant

Y
_ensure that the points change as required
Limit switch for controlling motorised




(1 GERAM

tartridge

FOR PROFESSIONAL QUALITY

Outstanding performance and dependability
make the C1 Ceramic Cartridge the natural
choice of the professional because, to him,
quality is absolutely essential. You, too,
can buy this remarkable cartridge which

has a performance comparable with

designs costing twice as much.

Technical Data

Compliance . 5.2 x 10-6 cm/dyne

Sensitivity at 1 Kc/s using
Decca SXL 2057 record —
1 cm/sec. . 0.110volts & 2db

Stylus pressure . 2-3 grammes

Equivalent capacity . 600 pF
Loading . 2MQ 100 pF
Channel dlfference less than 3 db
Channel separation at 1 Kc/s 20db

e
S

C1ST3 £2.6.5 incl. tax. Stereo cartridge with double tipped sapphire stylus.

C1ST4 £3.0.11 incl. tax. With diamond LP/S tip.

UA15 SS 3B fitted with C1ST3 £10.18. 11 incl. tax.

UA15 SS 3B fitted with C1ST4 £11.13. 5incl. tax.

UA15 SS 3B 4 speed
Automatic Record Changer

Tubular, low mass pick-up arm for
featherweight pressure. Large
turntable for stability. Manual play
facilities. Wow and flutter lowest ever.
The ultimate in quality performance
and dependability.

Send for details of the complete range of BSR equipment and address of your nearest BSR stockist.

BSR LIMITED/MONARCH WORKS/OLD HILL/STAFFS

The world’s largest manufacturers of Record Changers & Tape Decks.
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TRAINASA
TECHNICIAN

If you are aged 17-25, here’s
your chance to train as one of the
Army’s top technicians in:

ELECTRONICS .- AIRCRAFT

Your 18-month technical training course will take
you up to City and Guilds standard. Six months
after completing the course successfully you are
promoted to Corporal. Then it’s up to you! Pro-
motion’s wide open in the technical field today !

You’ll be working on the exciting and advanced
equipment today’s Army uses when it swings into
action: radio transmitters, closed circuit TV, gun-
fire control equipment, radio transceivers, heli-
copters.

There are also opportunities for young men aged
15-17 to join as Junior Entrants and train as tech-
nicians or tradesmen.

GOOD PAY!

This year every soldier in the Army is better off.
Trainee Technicians get £477 a year from age 17
—and all your food and lodging are free ! At the end
of 18 months, your pay will go up automatically to
£714;at the end of two years, to £805! From there,
you’ll be given every chance to work for promotion
and still better pay.

WANT TO KNOW MORE?
SEND OFF THE COUPON TODAY!

e e

0: ARMY CAREERS MP6(4),
LANSDOWNE HOUSE, LONDON W.I

I Please send me full details of how to become a Technician I

e R R R A I U SRee T l
R e i s I
T e e e ISR S e S e S I
| e P I
A G L e e R R et SRR TR l

I M731401 (You must be resident in the UK )

e eais e e e S s I b0 GRS GRS
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BI-PAK SEMICONDUCTORS

VAI.UE PAK 5[] MIXED UNTESTED ]U/-

3 0OCI39 Trans. NPN Mullard.....,.c.ccccoeinnnivininnis 10/-
2 Drift Trans. 2N 1225 Germ. PNP 100 M/Cs'RCA...... 10/-
‘6 Matched Trans. | OC44, 2 OC45,1 OC8ID, 2 OC8I 10/-

4 OAIQ Diodes Mullard 30 PIV | amp .....ovvevinninnns 10/

I5 Red Spot AF Trans. PNP Factory Tested o 10/-
I5 White Spot RF Trans. PNP Factory Tested . 10/-
4 Silicon Rect. 3 amp. 100-400 PIV Unmarked 10/-

4 NPN Switching Trans. Assorted OCI139, 2N 1308, etc. 10/-
2 10 amp. Silicon Rect. 50 and 100 PIV .........ccvvuvnne I

8 Germ. Diodes 4 OA70 4 OA79 Mullard ....

| 12 amp Silicon Controlled Rect. 100 PIV ......
3 Sil. Trans. 25303 PNP VCB25 Ic 100 mA Texas
10 Assorted Computer Diodes...........cccoeverannne.
4 Zener Diodes 250 mW 5:1 68 10-0 12:0 vits ...
4 2G417 Texas Trans. Eqvt. AF116/117 Mullard 10

2 200 M/Cs Sil. Planar Trans. NPN BSY26/27 STC ... 10/—
2 Bi-Directional Trans. ASYé6 PNP STC ............... 10/-
3 Zener Diodes 400 mW 3-3 82 150 vits. 5% .........

4 Germ. Trans. High Current Mullard OC42 .........
2 Power Transistors | OC26, | OC35 .......... ... 10/~

5 Sil. Rect. 400 PIV 250 mA LR. ........... 10/-
3 OC71 Transistors Mullard ....... e 10/-
3 OC75 Transistors Mullard ................. .. 10—
3 NPN Sil. Trans. 70 M/Cs ZT43 Ferranti .......... oo 1O/—
| Power Trans. OC20 100 vlts. 45 watts. Mullard...... 10/—
5 OA47 Gold Bonded Diodes Mullard .............

4 OA202 Sil. Diodes Subminiature Mullard ...,

2 Low Noise Trans., NPN NF 4 dB 2N929/30 ......... 10/--
| Sil. Trans. NPN VCB 100 200 M/Cs ZT86 Ferranti 10/—
8 OABI Diodes Subminiature (CV448) Mullard......... 10/-
3 Sil. Rect. 400 PIV. 500 mA BY|0Il, BYIi4 . 10/-
5 Metal Alloy Transistors Mat Type ........ 10/-
5 Texas 2G344A Trans. Eqvt. OC44 Mullard.. . 10/-

¢ 39 One 10/~ pack from the above free 1]
FREE with all orders valued £4 (Four FREE
Pounds) or over.

LOW COST SILICON CONTROLLED RECTIFIERS

S50 PIV I Amp......... 8/6 400 PIVY .7 Amp......... 30/-
100 PIV 7 Amp......... 10/6 100 PIV 16 Amp......... 16/6
Free Circuit Diagrams for Light Dimmers, Speed Con-
trollers, AC Power Switch, etc. with SCR orders.

SCOOP PURCHASE NEVER BEFORE OFFERED

I-Ogic MﬂdUlﬂS All Plug in units

and, or, Gates Double and Single Modules, Memory
Units, Power Amplifiers, Timer Units, Fanout Multi-
pliers, | and 5 amp. SCR Modules, Permanent Memory
Units, Power Supply Units 24 vits.

Full details on request

Unijunction Transistors 2N2646..................
Tunnel Diodes IN3720 (TD-5)................
6 Sil. Rect. Type BY 100 800 PIV 550 mA
40 Mixed Semiconductors Marked New

Qur vast stocks change daily with hundreds of Semi-
conductor bargains becoming available. We will be glad
to put you on our mailing list and rush you our latest stock
lists, eqvt. charts, free offers, etc. Just send 2/6 to cover
3 months. mailing.

Minimum order 10/~ cash with order please, Add I/-
postage and packing per order,
By Return Postal Service Mail only.

Bl-PAK SEMICONDUCTORS
8 RADNOR HOUSE, 93/97 REGENT STREET
LONDON, W.I




WINDING NOTES

The coils may be wound by hand directly onto the
glass envelope of the dry-reed switch if preferred.
Where a fixed magnet is used, i.e. in Figs. 3 to 6, the
magnet may be taped onto the glass and the coil
wound directly on the whole assembly.

When winding centre-tapped coils, wind the first
half, then make a loop in the wire, about 3 inches
across, flatten and twist it into a double wire connection
for the centre-tap, and continue winding in the same
direction until the second half is complete.

MODEL RAILWAY IDEAS

An interesting additional feature of the mechanically
operated bistable of Fig. 4 is illustrated in Fig. 7, in
which the switch operation is sensitive to the direction
in which a passing magnet is travelling. The small bias
magnet is again placed close to the reed switch, and
the whole assembly is mounted on or near the train
track. The operating magnet is mounted vertically
on the train, so that the lower pole passes close to the
switch assembly as the train passes.

Now, if the train passes in a direction such that the
active (lower) operating pole is the same polarity as
the second pole of the bias magnet to be passed, the
switch will be left in its closed state. If the train passes
in the opposite direction, the latter pole of the bias
magnet to be influenced will be opposite in polarity to
the operating pole, and its field will be momentarily
weakened, causing the switch to change and remain in
its open state. The train can thus be made to work
signals, points, crossing gates, and lights.

BREAK—e——— |13 ———=-MAKE
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*Bias magnet

Fig. 7. Method of using a dry reed switch for switching
signals on @ model railway system

When two trains are used, one may be fitted with an
operating magnet with, say, the north pole down,
whilst the second train has a south pole pointing down-
wards. The state to which the switch will now set
will depend on which train passes it, and the direction
in which this train was moving. For a given direction,
one train will produce the opposite effect to the other.

By using more than one switch, one train could be
made to divert automatically to a different route from
the other train; e.g. a goods train could be made to
bypass a passenger platform whilst the passenger train
would take an alternative route and perhaps stop at
the station.

When mounting the biased reed assemblies, care
must be taken not to fix them too close td any magnetic
objects. This is particularly applicable to model
railway track. Test the rails first with a magnet and if
they are attracted, mount the assembly at least }in
away. Similar precautions must be taken when
mounting the operating magnet; brass clamps or glue
should be used to secure them.

Book reviews

TRANSISTORS FOR TECHNICAL COLLEGES

By L. Barnes

Published by lliffe Books Ltd.

194 pages, 82in x 5fin. Price 42s

TUDENTS of electrical engineering often complain
S that courses do not contain enough about practical
circuit design. The author has tried to meet this
criticism by providing “an elementary design text™,
not very mathematical, “‘to bring the student up to
the design of simple circuits quickly by graphical
methods.” The author also hopes that the book will
serve “‘many industrial engineers with a limited know-
ledge of electronics”. <

In fact, only 30 pages out of some 200 are devoted
to detailed design, and the only worked-out designs
are of one-stage low-frequency class A amplifiers.
No mention is made of transistor noise, or the effects
of resistor tolerances. The rest of the book is taken
up with transistor physics and an introduction to the
transistor as a device (33 pages), parameters and
equivalent circuits at low and high frequencies (34
pages), switching circuits (21 pages), experiments
(22 pages), and a liberal collection of appendices (57

pages). There is also an index, which does not contain
“amplifier”, ““oscillator”, or ‘‘receiver”. Apparatus
required for the experiments includes: a 5 micro-

amp d.c. meter, an a.c. millivoltmeter with 3mV f.s.d.,
a two-channel oscilloscope, and a 50c/s-50kc/s sine-
wave source. In one experimental circuit a 500mV
signal is applied to a 100mV meter, and in another a
10mA meter monitors the current to a transistor
whose base can be connected directly to a 10V collector
supply. G.W.

BASIC ELECTRONIC CIRCUITS

By Yan Valkenburgh, Nooger and Neville

Published by the Technical Press Ltd.

228 pages, 10in x 6fin. Price 42s

His 1s one of the Common-Core series of technical
training primers that have proved so popular in their
pictorial and informal manner of presenting electronics,

It is written in the mode of the preceding series of
text book—*“Basic Electronics”—where the aim is to
group circuit families. In pulse circuitry, with which
this book is concerned, such families abound and it is
in the identification of a member of the group and its
function that makes for an easy interpretation of a
complex circuit diagram.

Although this book does not set out to be compre-
hensive in its coverage of pulse techniques, it does
explain the most recurrent and commonly encountered
circuits in both their valve and transistor configura-
tions.

The book really falls into three parts; the first
being composed of waveform definitions and pulse
responses in passive and active circuit elements which
provide a very necessary introduction to the pulse
family groups which make up the second part. Here,
each page of text is faced by a circuit, many of them
practical, and representative waveforms which are
analysed with reference to their forming components.

The third part deals in the main with application and
principles of time bases ending with a short secticn on
strobe pulse generators. G.G.
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N THIS, feature we hope, from time to time, to be able to
publish suggestions submitted by some of our readers_ on the
possible improvement of projects previously described in
PRACTICAL ELECTRONICS; short contributions on other subjects
~ may be included. The aim is not to find fault or undermine the
abilities or knowledge of our contributors. It may well be that the
original article is par exellence but it could be improved or adapted
to suit individule requirements. The views expressed by readers
* are not necessarily those of the Editor.

“BANDSPREAD” VOLTMETER

HEN an engineer designs a meter for measuring current or voltage,
Whe usually attempts to make the scale of the instrument approach as
closely as possible to a linear law.

There are however many occasions when a requirement could be met
more effectively by means of a meter with a very different scale. An
example of this requirement is found in a meter designed to indicate the
state of charge of a car battery. The voltage of a single cell varies from
about 1-8V at full discharge to 2-3V at full charge. The voltage on charge
may rise to about 26 volts. Thus in the case of a 12 volt car battery the
meter should indicate voltages between 10-5 volts and 15-5 volts. 1If a
standard meter is used and adjusted to have a full scale reading of 16 volts,
then in the case of a 2in diameter meter with a scale length of 1-5in, each
increment of 1 volt will be represented by 0-lin of scale. If on the other
hand the meter is designed to operate between 10 and 16 volts then the

voltage scale can be made much easier to read. 3 "
One way in which this object can be achieved is by the use of a Zener [
diode. An OAZ202 Zener diode was available and was used in con- %

junction with a potentiometer network. The Zener voltage of course

varies with the current passing through the diode and also the variation

from one specimen to another is quite large. It will therefore be necessary

to vary the values of resistor used until the desired coverage is obtained.
The circuit is shown in Fig. 1. The meter used required a current of Fig. 2

500#A to produce full scale deflection and the resistance of the meter was R L A B

350 ohms. Fig. 2 shows the new scale, Vi e o“t”
This meter forms a useful addition to the instrumentation on a motor car ev;p;)_r ’

dashboard and will help to give early warning of the impending failure of Monmouthshire

the car battery. It will also give warning if the average discharge from the !

battery exceeds the average charge thus giving the driver the opportunity

to rectify the trouble before he is left stranded with a flat battery.

CAR WARNING DEVICE RLBI

I READ with considerable interest an article you
published on an audible warning system for a
car. I then decided to design a circuit which
would sound the car’s horn whenever the doors,
bonnet or boot were opened, and keep sounding
the horn for a pre-determined time after they
were closed. The protection device being im-
mobilised by a switch S1 fitted to the car door.
llljse was Enade of tt_he interior light switches on = J
the car’s doors. If these are not fittted, micro- RLA cohog R
switches will have to be used for the doors, boot, J * E % CCD i

and bonnet. ST 0F 3
G. R. Williams, sy RLAY RLB3
Blackpool,

Lancs.

RLB2

5l 2
ni%lchu?

NKT224
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INSIDE NEXT MONTHS
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Practical Electronics

OCTOBER ISSUE
ON SALE SEPT. I5

STRONG
EXTRA DEMAND!

MAKE SURE
OF YOUR COPY!

PLUS How-to-Build details of
all these projects:

LIGHT OPERATED SWITCH May be used as car park-
ing light switch, lamp economy unit, burglar alarm,
basis of caunting unit.

WIEN BRIDGE OSCILLATOR Instructional unit for
apprentices, experimenters. Can be used or modified
as fixed or variable frequency generator.

TUNED AMPLIFIER (I kc/s) Ideal for use in receiver
section of a radio control system. Sound-operated
servo-mechanism.

DIRECTION INDICATOR Car turn indicator. Sound
“bleeper” or other device requiring repetitive auto-
matic switching at about | c/s.

TIME SWITCH Gives time delays from fraction of a
second to few minutes. Useful for “holding-on" car or
hall lights in the dark.

PUSH-PULL 200 mW AMPLIFIER For use as audio
section of radio, tape recorder, record reproducer,
intercom, baby alarm and audio signal tracer.
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A Commentary on Sound Reproducing Equipment by Clement Iltovm

ACCESSORIES

Many pick-up arms have built-in control devices
which enable the head to be lowered gently on to the
disc—and ensure that the shaky-handed operator does

TH]S month’s selection of equipment includes a few
items for which space could not be found in the
July Audio Trends. :

New from the U.S.A., where it has been in use for
upwards of a year, is the Euphonics **Miniconic™ pick-
up, which is imported by A. C. Farnell Ltd. The
cartridge, described as a semiconductor device, employs
tiny silicon elements, and the makers claim for it such
characteristics as very small tip mass, wide response and
ability to track at less than | gramme pressure.

As a modulating device rather than a conventional
voltage generator, the pick-up requires an external
voltage supply. A unit, suitable for connection to a.c.
mains, is available to supply this voltage; it is also
possible to draw the supply from an audio amplifier. A
cartridge with half-thou stylus costs £14 12s 5d and
can be used in any good arm. Alternatively the device
can be purchased as a plug-in head for Euphonic’s own
low-mass arm.

Other stereo cartridges include model STS322E,
latest in a.long line of moving-magnet devices by Elac.
Priced at £23 12s 6d, this model has an elliptical stylys
tip, average output of 6mV and crosstalk rejection of
26 dB at 1,000c/s. The same cartridge with a half-thou
tip costs a few pounds less.

Elac transcription player units now include the
*Miracord 50H™, which has such features as an anti-
skating control for the arm, a means of checking arm
tracking geometry, and turntable characteristics
generally of studio standard.

Technical test records are normally of little help to
amateurs, who may even damage their equipment
through incorrect use. However, the Hi-Fi Stereo
Review stereo test disc represents a new attempt to
provide technical checks through listening tests and
without measuring instruments. A variety of pick-up,
loudspeaker and systems checks are pravided, and one
side of the disc contains a classical music programme.
Of American origin, the disc is sold in the U.K. at
3 guineas.

New Lowther f.m. tuner

e
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not damage the record when doing so. Owners of
lightweight pick-ups lacking such devices—increasingly
regarded as essential—can choose from a variety of
ingenious accessories.

A new and exceptionally well-made example is the
Colton *Varilift” (£3 10s 6d) which has a hydraulically
damped action and is intended for use with practically
all designs of arm. Like many arm controls, it has
a support rod which helps the user to select particular
bands on the record.

Another type of device, desirable if not essential,
is the ‘“bias compensator” which corrects inward
side-thrust of the pick-up arm.

Although no longer new, Decca’s magnetic compen-
sator demands a mention in view of the wide popularity
of this company’s pick-ups. Type A is for the simpler
Decca arms and type B for the more costly professional
arm; both versions are sold as accessories at 21s each.
Agreeably uncomplicated, the device depends on inter-
action between a fixed yoke and a rotating magnet which
is a push fit on the arm bearing.

Most experimenters make up their own connecting
cables and adaptors to suit various input and output
sockets. Those who are feeling lazy—or bemused by
permutations of jacks and plugs—may care to investi-
gate the “‘Hi-Fi Cable Kit” made by Eagle Products.
For 26s 3d one gets a collection of adaptors and
screened linking leads in a wallet.

MICROPHONES

A.K.G. microphones are among the best known
continental models used in the U.K. A recent addition
is the D202 cardioid dynamic, which is unusual in that
it has separate h.f. and L.f. capsules. This arrange-

ment, it is claimed, gives a very smooth response and a
cardioid characteristic independent of frequency.




Other new A.K.G. models are the C61 condenser
microphone and the D109, which can be used either in
the hand or, with boosted h.f. response, on a neck
sling. The D109 costs £11.

Enthusiasts with a limited amount to spend on such
components may like to be reminded that the Philips
omni-directional microphone type EL7500 is sold in kit
form at 7 guineas. It is suitable for use with most tape
recorders and can be suspended on a neck sling or fitted
to a desk or floor stand.

An improved Jetlite headset, type JL26, is offered by
Amplivox at £9 Is 6d. The impedance is 200 ohms
per earpiece and handling capacity is | watt. Alterna-
tive connections for single channel and binaural
listening are easily made. A communications version
of the headset has a small boom microphone attached.

Lowther have revised their amplifier range. The
single-channel power amplifier chassis LI18 (£25 10s)
uses high efficiency output pentodes type EL3506 to
provide 18 watts in distributed load circuitry. A stereo
version, essentially a pair of LI8 amplifiers on one
chassis, is available. The firm's control units have
modified styling and new f.m. tuners are announced.

A new transistorised f.m. tuner by Heathkit matches
the firm’s recently introduced AA-22U sterco amplifier.
Features include an assembled and pre-aligned r.f.
tuning section and a four-stage i.f. amplifier. The tuner
is mains powered and has automatic frequency control.
Mono and stereo models are available and the main
sub-assemblies are separately priced. Total price of a
mono kit is £20 19s plus £2 5s for the walnut cabinet.

TAPE EQUIPMENT

Japanese machines continue to feature prominently
on the tape recording scene. Model TC260 by Sony
is a four-track stereo recorder, fully transistorised and
with three tape speeds. At 95 guineas, including
microphones and other accessories, it falls within
semi-professional range of machines. Smooth and wide
frequency response, smart modern design and ease of
operation are notable features.

Akai 4-track
stereo tape
recorder X-1V

above) New Elac ““Miracord 50H"’ transcription player
Y

Many Japanese products are designed for the
American market: this applies to Sony and is also true
of Akai, whose range is now extensive, although
concentrated in the professional category. A recent
model is the X-1V, one of the few high quality stereo
machines offering genuine portability (it weighs about
11 1b). This firm also makes a tape deck.

The new Tandberg Series 12 is a three-speed model
housed on a teak plinth and priced at 105 guineas. Itis

a solid-state recorder which, with the unusually high/

output of 10 watts per channel, can also be used for
public address work. This machine is designed for
four-track operation and has erase and combined
record/playback heads.

Of somewhat similar type is the Grundig TS340, rated
at 8 watts per channel and fitted in a walnut case with
Perspex lid. An alternative version of this three-speed
stereo machine is the TK340, built in transportable
form. Features include separate recording and play-
back amplifiers, monitoring off the tape and multiple
synchronised recording.

SPEAKER SYSTEMS

Heathkit’s new slimline loudspeaker system the
“Berkeley”, is housed in a walnut cabinet and costs
£18 10s in kit form or £23 assembled. Dimensions of
the cabinet are 26in by 17in by 74in, and the drive units
are 12in for bass and 4in for mid-range and treble.

As mentioned in July, the Rectavox *Ambi" speaker
costs £36 10s, but it should also be noted that the
enclosure is available separately at £15. This system,
like the earlier “*Omni”, is based on K.E.F. bass an

treble wunits.  Literaturc describing ‘‘conversion
systems’'—the upgrading of simple systems to
more elaborate ones—is obtainable from The

Rectavox Company, Central Buildings, Wallsend,
Northumberland.




Rz cz2

Vout

Fig. I.

Wien bridge configuration on which this instru-

ment in based

.

TR3

R2
c3
R3 % %mo
: cpe
OuTPUT
Fig. 2. Simple Wien bridge oscillator

HE signal generator described in this article is based
Tupon the well known Wien Bridge, shown schema-
tically in Fig. 1, where the tuning components comprise
R1, C1, R2, and C2. In order to promote oscillation
a phase change of 180 degrees must occur in the
amplifier and the overall gain must be in the order of
three times.

This may be occasioned by the use of two stages,
however, the requirement of low output impedance
and relatively high input impedance, the latter so as not
to shunt R1 and Cl, is not compatible with the output
characteristics of a transistor in grounded emitter.

SIMPLE WIEN BRIDGE

A simple, yet very effective, circuit for a practical
Wien Bridge oscillator is shown in Fig. 2. The tuning
components here are R3, Cl, R7, and C2. The high
input impedance is attained by the application of a
considerable degree of negative feedback via RS to the
emitter of TR1. The low output impedance is achieved
by the introduction of TR3 as an emitter follower, the
output impedance being approximately equal to R/firrs
where R; is the source impedance and frra s the
current gain of TR3 in grounded emitter configuration.

The circuit of Fig. 2 will provide an output with
good sinusoidal characteristics which would be satis-
factory for most applications. The frequency would
be fixed and determined by R3, CI , R7, and C2.

In order to introduce a continuously variable fre-
quency coverage we could replace Cl and C2 by a
ganged variable capacitor. As the value of these
capacitors would be in the order of I#F on the low
frequency range, this would be impractical. Instead a
ganged potentiometer replaces R3 and R7 as shown in
Fig. 3; Cl and C2 are different switched values giving
coarse frequency selection. .

A further drawback of the circuit in Fig. 2 is that the
output will not be of constant amplitude for changes
in supply voltage, temperature and external loading.
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SPECIFICATION
FREQUENCY RANGE . 15¢/s to 150c/s
In five steps on the 2. 150c/s to I-5kcfs
following ranges, 3. L.5ke/s to 150ke/s
+1-0dB on ranges | to 4 4. 15ke/s to I50ke/s

5. 150ke/s to |-5Mc/s




THERMISTOR
TYPE R53 R8

TR3

2N1304

TR4

2N1304

12v
STABILISED
SUPPLY
OR BATTERY
(SEE TEXT)

. 0-1J.|FI |ﬁ‘ [

_E"o-mr §

o3 ]
0-01pF lcqc"
wfl"cm !

100pF Ic1—¢

S1a

'ﬁ'"o-myrs"

— ."__/4:
czal I0001pF 2
cz¢| 100pF

sib

KEY TO SWITCH POSITIONS

Sia=b

{...15¢/s =150c/s
2....150¢/s - 1-5kc/s
3....1:5ke/s - 15ke/s
4...15ke/s —150kc/s
5....150kc/s =1-5Mc/s

s2
{1V
2.... 100mV

Fig. 3. Final complete circuit diagram of the signal generator

DISTORTION
OUTPUT

OUTPUT IMPEDANCE
RANGE OVERLAP

POWER CONSUMPTION

Better than 0-7 per cent r.m.s. at lke/s
From ImV to IV in 20dB steps with continuously variable
fine control. - 1-0dB, relative to level at lke/s, on ranges | to 4
Approximately 10Q on the | volt range with VR3 at maximum

output

10 per cent at the upper end of each frequency range

Approximately |3mA d.c.at 12V
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In order to minimise these changes, R8 is replaced by
a suitable thermistor which increases or decreases the
negative feedback, depending upon the output voltage
at TR3 emitter. This is due to the change in resistance
with temperature that is inherent in these devices.
Professional signal generators using thermionic
valves often have an output impedance of 600 ohms
which is considered to be sufficiently low not to be
seriously affected by the relatively high impedance of
valve input circuits. This preserves a high degree of

- accuracy in relation to the output voltage indicated by

the output controls of the signal generator.

Since the incorporation of semiconductors into most
forms of electronic circuitry, the input impedance
reflected by these devices is not usually more than a
few kilohms. This effectively nullifies any accurate
indication of output voltage that may be supposed
from reference to output level controls.

In order to ease the task of the constructor in avoid-
ing the necessity for a continuously visible, check of
the output in the form of an a.c. millivoltmeter, a
further transistor, TR4, has been introduced as shown
in Fig. 3. This provides an emitter follower output
which reduces the output impedance of the circuit in
Fig. 2 even further. The resultant output impedance
of the circuit in Fig. 3 would then be approximately

- Rs/ftrs % Prri disregarding the intermediate com-

ponents.

This allows an external circuit with an input im-
pedance as low as 200 to be connected across the
output terminals and yet only change the indicated
output voltage by 1dB.

FINAL CIRCUIT

In the final circuit (Fig. 3) the d.c. action of the
circuit is as follows: TRI is biased by Rl and R2 via
VR1 so that a collector current of 66xA flows through
TRI1. The subsequent voltage drop across R3 biases
TR2 for a collector current of approximately 75uxA.
The voltage at TR2 collector in turn biases TR3 for
an emitter current of 5SmA. The final emitter follower
TR4 is biased in a conventional fashion by R10 and
R11 to promote an emitter current of 7-5mA.

Temperature stability is maintained over the range
10-55 degrees C by employing a low leakage silicon
device in the position of TR1 and a relatively low
leakage germanium transistor as TR2. Also further
stabilising action is provided by the direct coupling
arrangement of TR1 and TR2. As the temperature
rises so the collector current of TRI1 increases thus
making TR1 collector and TR2 base more negative.

Consequently the collector current of TR2 increases
making TR2 collector and TR1 emitter more positive.
This increasing positive voltage at the emitter of TR1
tends to reduce the collector current of TR1 and
restores the circuit to its original d.c. condition. TR4
is held stable over the temperature range indicated by
virtue of the emitter follower action.

From an a.c. point of view TRI1, TR2, and TR3
form a directly coupled amplifier, terminating in TR3
which acts as an emitter follower thus providing the
required low output impedance drive to the output
network. The high input impedance is derived by
virtue of the negative feedback to the emitter of TRI.

There are two feedback loops, one between TR2
collector and TRI1 emitter due to the common load
R4 and RS, and the other loop from the emitter of
TR3 to the emitter of TR1 via the thermistor R7.
The latter feedback path, through the thermistor,
holds the output voltage constant at TR3 emitter.
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COMPONENTS . . .

Resistors
RI  8-2kQ RI2Z 2200
R2 1kQ RI3  900Q (750 --- 1500
R3  1-5kQ in series)
R4 1-2kQ Ri4 90Q (68 + 220
R5 1002 in series
R6 12kQ RIS 90 (18 + 180 in
R8 4700 parallel)
R? 1kQ RI6 1Q 3W wire-
RIO 12k wound
RII  6-8k()

R7 5k at 20°C Thermistor type R53 (5.T.C.)

All $W, -- 59 carbon high stability except where
otherwise stated

Potentiometers
\\:BR:: :gt‘g} ganged linear carbon
VR2 5kQ linear carbon
VR3  500Q linear wirewound.
Capacitors

Clb, C2b 0:1uF metallised polyester |60V

Cle, C2c 0-01 «F metallised polyester 400V

Cld, C2d 0-00IuF silver mica 350V 7

Cle, C2e 0-00014F silver mica 3sov}“‘“"°’l’”“)

Cla, C2a |-0uF metallised polyester 160V
{(Wima)

All + 1%, 2 off each value
C3  400uF elect. [0V
C4  400uF elect. |0V

C5 1,000uF elect. 16V

Transistors

TRI BCI08 (Newmarket)
TR2 OC44 (Mullard)
TR3 2NI1304 (Mullard)
TR4 2NI1304  (Mullard)
Switches
Slaand b 2-pole, 5-way rotary plus spare wafer

S2 3-pole, 4-way rotary (only | pole used)

Sockets and terminals

SKI, SK2 Wander plug sockets, red and black
(Radiospares)
X1, X2 Screw terminals 4mm, red and black

(Radiospares)

Miscellaneous
Perforated board, hole matrix 0-2in or printed
circuit board
Dial unit 2:75in dia (Waycom)
Aluminium panel 8:5in x 5:75in
Plywood for box 8:5in x 5-75in x 2:5in
Three knobs
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Fig. 4a. Layout of components on perforated board. Wafer switch SI is furthest away from front panel. A second
dummy wafer is mounted on the same shaft near the panel, all tags of which are wired together and taken to point “Y*
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Fig. 4b. Wiring on the
reverse side of the board.
Component locations are
shown dotted for location
purposes
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VR3 is preset for an output of IV r.m.s. at the
Junction of C5 and R 13, this being the maximum output
voltage available. R13, R14, R15, and R16 form a 20dB
per step attenuator giving respective outputs of 1V,
100mV, 10mV and 1mV with VR2 acting as a fine
output voltage control.

POWER SUPPLIES

The unit as a whole was designed to work from the
Stabilised Power Supply to be described next month.

A dry battery can be used (type PP4) and can be
fixed as an internal source of supply giving ap-
proximately 25 hours of useful service. The distortion
with a supply of 9V may increase but should not be
more than 1'5 per cent.

MAKING AND SETTING UP

The unit may be constructed using perforated board
(hole matrix 0-2in) or a complete printed circuit card.
Layout and wiring are shown in detail in Fig. 4 and
should not need further description. Front panel
dimensions are given in Fig. 5. The fine frequency
scale unit has to be re-calibrated as shown in Fig. 6
and care should be taken to ensure that this scale is
reproduced accurately. The more accurate the scale
and the closer the tolerance of Cl and C2, then obviously
the more accurate will be the final unit. If a com-
mercial signal generator is available the calibration is
made easier by comparing the two signals on an
oscilloscope at set frequencies. The two signals
should appear to be in sync.

The capacitors listed as Cla-e and C2a-e must be
close tolerance types. Those quoted are - | per cent,
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Fig. 5. Front panel drilling details

Fig. 6. Calibration of the fine frequency scale (VRla
and b). The frequency marks should be compared with
another signal generator of proven accuracy

the Wima capacitors being obtainable direct from the
U.K. agents Waycom Limited, Wokingham Road,
Bracknell, Berkshire.

The only setting up required is the adjustment of
VR3 for an output at the output terminals of 1V r.m.s.
or 2-8V peak to peak with S2 in the *1V™ position
and VR2 set at maximum output.



uE formula for a number of resistances in parallel is

1/R=1/R, + /Ry 4+ 1/Ry 4. . ..
and so on where R is a single resistance equivalent to
a combination of all the others in parallel. Academi-
cally minded people, who abhor vulgar fractions, will
immediately write, instead of the above,

GﬂGl+Gg+Gs';'- “ .0 .+GS
where the G’s are conductances. This looks better,
but makes the arithmetic no easier.

Fortunately there is a simple practical approach to
the problem. This is based on the fact that if a number
of resistances of the same value are connected in parallel,
the arithmetic is easy. Thus, two 1,000 ohm resistances
in parallel are equivalent to 1,000/2 = 500 ohms, three
in parallel to 1,000/3 = 333 ohms, four to 250 ohms,
five to 200 ohms and so on. One simply divides the
common value by the number of resistances.

In practical circuits the resistances are usually of
different sizes. The trick is to convert each one to a
number of resistances of the same standard size.
Then the problem can be solved simply, as above.

Suppose, for example, that 10 kilohms and 30
kilohms are connected in parallel; what is the equiva-
lent? Here 10 kilohms is the same as three 30 kilohm in
parallel. The combination of 10 kilohms and 30
kilohms is the same as four 30 kilohm resistors in
parallel, and the equivalent is therefore 30/4 kilohms =
7-5 kilohms.

STAGE GAIN

In practice, circuits may not be quite so accomo-
dating, but often yield to a little common sense. Refer-
ring to Fig. 1.1a, which shows part of an audio amplifier,
let us calculate the mid-band gain of V1.

amplifer circuit

Valve

PART ONE—MANY R’s MAKE LIGHT WORK

Fig. I.1a (left). Part of a typical valve audio

“Mid-band” means that we can ignore C, because
it should have negligible impedance at mid-band
frequencies. The equivalent circuit is then as shown
in Fig. 1.1b, where V1 is replaced by a current generator
in parallel with the anode resistance ra. The load is
effectively Rz and Ry in parallel. The gain is given by
gm. Ry, where Rp is the equivalent of all three
resistances in parallel.

Since & = gm X ra, it follows that 7, = 100 kilohms,
hence the net Tesistance is given by

AR A 1
R, 100,000 * 220,000 * 1,000,000

First attempt: 100 kilohms is the same as ten 1 meg-
ohms in parallel, so the net effect of ro« and Ry is 1
megohm/11 = 90-9 kilohms. Unfortunately 220 kil-
ohms is not given by any number of 1 megohm resis-
tances in parallel. Five would give 200 kilohms (too
low) and four 250 kilohms (too high).

We could use both values and then take an average,
or we could apply the formula for two resistances in
parallel (R,Ry)/(R, + Ry), which. with our examples
above becomes (90-9 x 220)/(90-9 + 220), which looks
like hard work.

Second attempt: A little low cunning shows that the
whole problem can be made much easier. Trial and
error soon provides us with the useful fact that 220
kilohms is very nearly 2 megohms/9, or nine 2 megohm
resistors in parallel. Since 1 megohm is the same as
two 2ML in parallel, and 100 kilohms is the same as
twenty 2 megohm resistors in parallel, Rp is the same
as 2MQ/(9 + 2 + 20) = 2 x 10%/31 ohms. The slide
rule gives this as 64-5 kilohms, but if you haven’t a
slide rule it’s clearly reasonable to take 2 X 10Q/30,
which introduces an error of
about one part in 30 or roughly
3 per cent. This gives 667
kilohms. The gain is thus

Fig. I.1b (below). Equivalent circuit of Fig. |.la gm X 667 = 645 (accurately)

or 67 (approximately).

Cireuit

Accustomed as we are to
valve and component toler-
| ances, we would interpret either

result as “around 65" and leave
élq Vou. it atthat. In other words, our
approximate result is quite
accurate enough, and we have
obtained it without repeatedly
solving formulae like R,R./(R;

- R.), and without using log.
b tables.
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CONTEMPORARY SCENE
Light Beam Modulation

CIENTISTS at the National Physical Laboratory,
Teddington, have found a way of modulating the light

generated by a helium-neon laser. By using a crystal of
potassium dihydrogen phosphate (KDP), a 9,000Mc/s
signal from a small magnetron is “mixed” with the light
beam. This method can have far reaching applications in
space communications.

The demonstration set-up shown left illustrates the
effect more clearly by adding an audio frequency modula-
tion to the microwave signal. The light beam is then
double demodulated so that the audio signal is recovered
and relayed to a loudspeaker.

New lanwgilage Laboratory

THE Cybervox language laboratory at the Brighton College
of Technology has been officially installed and is shown
above being tried out by members of the Education
Committee, Chamber of Commerce, and Press, who are
listening to courses in French, Italian, German, and
Russian.

Print Recognition

THE Autonomics Division of the National Physical
Laboratory have built a machine capable of recognising
printed numericals from a specified style at the rate of 3,000
per second. A video signal is produced corresponding to
the character shapes it “sees”. Unknown characters are
copied and displaced by passing the signal through tapped
delay lines. By inserting plugs into the board shown left,
sets of copies are compared with each other to give areas of
match. These measures, used with a suitable decision
Iogi’c on a similar plugboard, enable the character to be
read.

The equipment is now being developed by the Plessey
Company for application to banking, postal sorting, and
similar functions.



Laser System May Speed Up

Gomﬂuters

A IGHTNING fast laser device,
which might lead to optical com-

puter memories in place of the slower

magnetic core storage systems currently

in use, has been developed by I.B.M.

The experimental device, developed
under contract to the U.S. Army Elec-
tronics Command, allows a shaft of
light to be positioned more than 100,000
times a second on up to 131,072 distinct
points in an area smaller than a match
head.

By throwing the beam through a
mask inscribed with alphabetic charac-
ters and other symbols it would be
possible to provide smaller, faster and
more accurate printers which would not
need keys or type bars. The beam
would then be deflected onto photo-
sensitive paper to produce a printed
sheet.

Thin Film Tools

The electron beam evaporator on page
578 last month was developed by G. V.
Planer Ltd. The thermocompression
bonder is a Ferranti-Planer product.

British Satellite Tracking System

ORKwas started in October
1965 1o design, develop and
build a satellite tracking station
which will be installed on the
Ascension Island in September.

Final checking and testing was
completed by the manufacturers
the Marconi Company at the
beginning of July after only nine
months’ work.

The station on the island will
be linked to Andover in the
U.S.A. via a sychronous satellite
Intelsat Il in orbit over West
Africa.

The picture (left) shows the
42ft diameter steerable parabolic
dish aerial. Above the plat-
forms are two identical cubicles
(one on standby) which house
the signal transmitting equip-
ment operating in the 6,000Mc/s
band, with final output power of
15kW.

A rotating cassegrain is moun-
ted at the focus of the dish to
produce a conical scanning
motion of the aerial beam. This
produces variations in the re-
ceived signal when the axis of the
aerial is not pointing exactly at
the satellite. The noise tem-
perature of the receiving system
i1s kept low by using cryogenic
parametric amplifiers operating
at —253 °C in a helium system.

The dish is capable of being
steered in azimuth and elevation
by complex serve auto-follow
systems designed to locate and
lock on to the satellite.

After installation and final
tests on the Ascension Island the
Marconi Company will hand
over the station to Cable and
Wireless Limited, who will
operate it in conjunction with the
APPOLLO *“'man-on-the-moon™
project.
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An Instructional Series for the Newcemer to Electronics

WE have already noted in passing the effects an
amplifier has on signals in general. This can be
summarised under three headings. (¢) The signal
amplitude is changed (usually increased). (b) The
phase is altered. (The signal is delayed in time, and/or
“inverted” in phase.) (¢) The shape is altered (this is
called the distortion, usually undesirable, but not
always).

In this- month’s article, we describe a transistor
amplifier suitable for general purpose linear amplifica-
tion, that is with little distortion. It has two sections,
the pre-amplifier and the power output stage. A number
of uses should occur to you. The amplifier is par-
ticularly useful for some experiments in school labora-
tories.

Using the board layout, the whole unit can be
assembled and working in an evening. Before cover-
ing the constructional points, we will describe the
action of the circuit, see Fig. 23.1.
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Fig.23.1. The theoretical circuit of the three stage amplifier.

TRI is a pre-amplifier stage. TR2, TR3 form a d.c. coupled
pair. TR3 delivers approximately 60mW to a 3 chm load
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THREE STAGE AMPLIFIER

The first transistor TR1 amplifies the tiny currents
from the particular transducer being used. The alter-
nating signal appearing at the collector of TR1 is fed
to the base of the second tranmsistor, TR2. Further
amplification occurs here. and the now relatively fairly
large signal currents are fed directly to the base of the
third stage TR3.

TR2 and TR3 are an example of a directly coupled
pair. The bias current for TR3 is also fed from the
collector of TR2 together with the signal. The base
bias current for TR2 is produced by the voltage at the
emitter of TR3.. Thus a complete d.c. path from TR3
emitter, through TR2, back to TR3 base, exists. This
arrangement makes for very good temperature stabilis-
ing. The base bias for TR1 is obtained via Rl con-
nected to its collector.

The strong current flowing in TR3 collector passes
through the primary of the transformer T! and the
changing magnetic field produced induces currents in
the secondary which then operate the transducer (say, a
loudspeaker, or tape head).

TEMPERATURE STABILISATION

We must now mention the special precautions that
have been taken to stabilise the amplifier against drift
(and even destruction of the transistors) by temperature
changes.

It is a fact that the resistance of germanium falls
when the temperature is raised. This means that
more current tends to flow, which in turn tends to
heat up the transistor, eventually destroying it in
extreme cases. (The current is called the ‘“‘leakage™,
and the destruction is termed “‘thermal runaway’.)

Now let us explain the methods of stabilising used
in this amplifier.

In the first stage, by connecting the bias resistor R1
to the collector of the transistor, we obtain an auto-
matic regulation of the bias current. If the temperature
tends to increase the current through the collector:



resistor R2 the collector voltage falls, thus reducing the
bias current and this tends to reduce the current through
the transistor.

In the case of the output pair (TR2 and TR3), the
increasing current through TR2 lowers its collector
voltage, this in turn reduces the current through TR3,
and the emitter voltage falls, This reduces the bias to

TR2 (via R5) and the current in this stage tends to fall.

The above is typical of the tricks we must get up to
on occasions in order to keep the circuits operating
correctly.

Fig. 23.2. The layout follows our normal “‘baseboard””
pattern. The components follow roughly the same arrange-
ment as in the theoretical circuit diagram

e

VR{
10k

INPUT

(o

Fig. 23.3. A volume control can be added as shown. The
potentiometer YRI can be a pre-set component, or pre-
ferably a normal one with a control knob attached

COMPONENTS . . .

Resistors
RI 120kQ R4 1k
R2  8:2kQ R5 39kQ
R3 5-6kQ) Ré 10002
All 109, £W carbon
Potentiometer

YRI 10k potentiometer

Capacitors
Cl  25uF elect. 12V c3
C2  25uF elect. 12V

Transistors
TRI OC7I
TR2 OC71 p(Mullard)
TR3 OCsl

Transformer
Tl Miniature output transformer, 30 secondary

50uF elect. 12V
C4 50uF elect. 12V

Miscellaneous
Wooden baseboard.
and sleeving.

Brass wood screws. Wire

TR e

-gramophone pick-up.

SYMBOLS OF UNITS

A ampere Prefixes denoting mﬁltupl& or
 Vovolt Sub-multiples of umts : .
‘x :}?]:i Multiples .
-F farad G giga b
- M mega 0 s
H henry k kil %100
dB decibel ;
 in inch Sub-multiples -
ft foot d deci el
d vard ccenti %102
};n- L;t're m milli % {g::
s second Ll e
min minute _ g ~gz;éo , ;8'_13
¢/s cycle per second : : :
g gramme Examples e
0z ounce Mc/s megacycles per second
Ib pound kQ kilohm :
°C degree Celsius kW kilowatt

(centigrade) cm centimetre
°F degree Fahren- MA milliampere
heit AV microvolt
pFE picofarad (niicro-
mlcrofarad)

SOME COMMONLY USED ABBREVIAT[O\IS

a.c. alternating current p.f. power factor
a.f. audio frequency r.f. radio frequency
d.c. direct current r.m.s. root-mean-square

p-p peak-to-peak

CONSTRUCTION

Using the baseboard method we have developed for
earlier designs in this series, the amplifier components
can be laid out approximately according to their
positions in the theoretical circuit. Refer to Fig. 23.2.

Solder the component leads to the screw heads,
carrying out the precautions against overheating as
mentioned in the earlier projects. Note the polarity
of the electrolytic capacitors, it is always important to
connect these components the correct way round in
any circuit.

No volume control is incorporated ,in the actual
circuit shown, but, if desired, a potentiometer can be
positioned at the input for this purpose, as shown in
Fig. 23.3.

The amplifier can be used to drive a 3ohm loud-
speaker and the input signal can be derived from a
If a crystal pick-up is used, an
82 kilohm resistor can be wired in series with the input
lead, to reduce the top notes slightly.

A crystal receiver has given very good results when
coupled to this amplifier. If you feel like experimenting
with a photo-transistor at the input, then that would
make a good project—perhaps detecting a modulated
light beam.

By now you should have a working knowledge of
circuits, and the normal methods of construction are
open to you. Just study the other constructional
articles in our magazine.

Whatever your next project, remember the few
rules of the game we have covered, and best of luck
with your efforts.. Next time we shall discuss briefly
that important device the transducer.
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OLLOWING the general trend that §s apparent in other

branches of electronics, model gontrol equipment is
getting smaller. Relayless receivers of matchbox size
enable model cars to be steered between chair legs in the
living room. A simple conversion job on a toy plastic
boat will allow it to be navigated between the lily pads
on a fish pond, or even around the sponge in the domes-
tic bath tub. g

On this small scale of operations it is obviously
inconvenient to use a transmitter of such a size that it
has to be supported by both hands, with weighty
batteries capable of pushing @ signal a mile or more.

It is possible, on the other hand, using tiny yet
sensitive receivers, to contrgl a model with only the
minute output from a signal’ generator, but walls, trees,
even human bodies, can’ strange things to a low
power transmitter’s radiation pattern. Perhaps the
most important single factor with radio control is
reliability and to some jextent this is influenced by
radiated power, or rather, the lack of it.

To meet the need for a compatible transmitter, the
described unit was constructed, to strike a happy
balance between power and portability within the
confines of a box meastring 4in x 24in x 1}in. Very
small models do not.ddmit, as yet, the more complex
systems of control, such as multi-tone reed or filter, and
mark-space proportignal, so such refinements are not
included. Miniatugisation has not been so conscien-
tiously applied to yos and other mechanisms as to

/
4
/

“the purely "¢

MODEL

gw“'—:ﬂ_’—-_‘ e i , i) -
lectronic - circuits. which = direct them,
probably because of expense.

This transmitter was intended' for use with a simple
super-regenerative receiver arranged to respond to
plain carrier and modulated carrier, giving in effect two
channels. With simple escapements and motorised
actuators, the transmitter supply need only be switched
on when a command is given.

Even with “hold-on™ of transmitter power for right
and left manoeuvres, it is seldom that a model will be
expected to circle for any lengthy period, and here
consumption would be reasonable. Small transistor
radio batteries are considered adequate for this type of
transmitter and were therefore used.

The unit may be held and operated by one hand,
pulsed with the thumb, and modulated or unmodulated
carrier selected by a finger. Its total weight, including
batteries and aerial, is 8 ounces. With a mounted
34in telescopic aerial extended, and no counterpoise, a
reliable range of 200 yards was obtained, bearing
in mind that a transmitter is only as good as its aerial.

If a thin wire counterpoise is connected, and the
transmitter held high, the range is extended to half a
mile in open country. Further improvements to the
aerial system were not attempted as the range was more
than enough for the small models contemplated. A
much longer centre-loaded whip would undoubtedly
produce a dramatic increase in performance, if the
wrist were strong enough to support it single-handed.

GONTROL

NOMITTER




R.F. OSCILLATOR

Starting with the r.f. oscillator section of Fig. 1, it
will be seen that two npn silicon planar transistors are
employed in a kalitron circuit. This oscillator is very
tolerant to transistors with wide spread on their
characteristics; unbalance may be corrected by adjust-
ment of feedback capacitors (trimmers) TC1 and TC2.
Also, the loop gain of such a circuit is high, so oscillation
is readily obtained. R4 and RS5 slightly bias the
transistors in the “on” state, to ensure easy starting,
although the circuit will function without them at
normal room temperatures.

It will be noted that no r.f. choke is used at the
centre tap of L2. This is because the frequency of
operation may be determined by the inductance of the
choke rather than that of L2 under some conditions;
this can be undesirable if strict adherence to a narrow
permitted frequency band is essential, as is the case with
radic control of models. The r.f. oscillator has
inherently good frequency stability and its maximum
output was measured with an r.f. wattmeter at 250mW.

Fig. I. Complete circuit of the transmitter

Obviously, this method cannot be used with standard
transmissions of speech and music as severe distortion
would result, but in this application such distortion is
of little consequence, efficiency being far more
important.

The multivibrator is tuned by VRI, covering the
approximate range 300c/s to 1,500¢c/s. The frequency
may be raised or lowered by altering the values of Cl
and C2. The switch S2 open-circuits the collector of
TR and stops the multivibrator functioning. The r.f.
oscillator then radiates an unmodulated carrier. TR2,
still being in series, limits the input current to the
oscillator, which would normally be much higher when
unmodulated.

Once again, the circuit is not critical and transistor
“spreads” or substitution of different types (within
reasonable limits) may be tolerated, provided the
collector emitter voltage and current rating is not
exceeded. At full power this lies in the region of 50mA
at 18 volts, or half that when a single battery is used.

The jack socket JK1 is included to allow an indepen-
dant power supply to be plugged in for extended range
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MODULATOR AND SUPPLY

MODULATION AND FILTER

Instead of being modulated by a sine wave the r.f.
section is switched on by a square wave pulse. The
purpose of the filter (L1, C3, and C4, in Fig. 1) is to
remove unwanted harmonics and prevent them finding
their way to the aerial. The inductor L1 in the prototype
model was a pi winding taken from a valve type i.f.
transformer, less dust core. This was estimated to
have an inductance around 1 millihenry. A standard
1-5 millihenry choke may be utilised if space can be
found for it, the value is not too critical.

Close inspection of the circuit will reveal that TR2
is in the joint collector circuit of TR3and TR4. AsTR2
forms part of a multivibrator circuit the r.f. oscillator is
eéither switched on or off, depending on which “‘state™
TR2isin. This is, in fact, a form of series modulation
and removes the need for a bulky transformer or choke.

When a self-excited oscillator is modulated by a sine
wave, its supply potential is constantly varying, giving
rise to f.m. as well as a.m. modulation. With switching,
provided a “clean” square wave is applied, as with slow
speed keying, the variation of voltage can only occur
during the transition between off and on; a compara-
tively smaller space of time.

B L L

FILTER R.F OSCILLATOR

and trimming tests, where the transmitter needs to be
switched on for long periods. Both internal batteries
and keying switch S1 are automatically disconnected
by its break contact. The jack may also bé used as an
input from a proportional control contained in a
separate box, thus extending the scope of the transmitter
at a later date.

Two PP3 batteries, connected in series, fit neatly
into the base of the transmitter box. For short range
working one battery alone will serve. Even with a
3 volt supply there is still enough power for reliable room
to room operation. The constructor would obviously
experiment a little in this respect.

CONSTRUCTION

To avoid the additional complication of planning and
preparing a printed circuit, components were mounted
on an s.r.b.p. panel. This form of construction is
recommended for one off units because, once the
major components are positioned, smaller items may
be juggled around to make the best use of limited space.

The s.r.b.p. panel, which measures 24in x 2in, can
be clamped in a vice, or screwed to two wooden blocks
on the bench. After marking with a scriber, holes are
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Fig. 2a. Component layout on the s.r.b.p. panel
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Fig. 2b. Wiring on the underside
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drilled to take the formed leads of components. These
are soldered underneath the panel to short lengths of
single strand connecting wire, insulated where necessary.

To illustrate the method, TR3 is mounted, in the
position shown in Fig. 2, wnh its leads mserted through
three small holes dnlled with the same spacings as the
transistor wires. The transistor sits with its case
almost touching the panel, below the coil L2. The
leads of TR3 may be splayed out underneath and
soldered at least }in from the holes, to avoid overheating
the transistor.

After construction is completed the underside of the
panel should be covered with self-adhesive tape, to
hold the wires in place. However, the assembly is
surpnsmgiy rigid as it stands.

L2 is wound on a {in diameter former; the wire ends
are bent as shown in Fig. 3. Thick wire 14 s.w.g.is recom-
mended to ensure a low r.f. resistance and, as it is self
supporting, physical stability. The coil is retained in
the panel by solder blobs run through the mounting
holes. For this a large soldering iron is an advantage.

After winding the aerial coil L3 on a %in former it may
be insulated by a thin cylinder of adhesive tape and
slid inside L2. One end of L3 is soldered direct to the
tag at the base of the aerial; the other end is connected
to the earth counterpoise termmai by a short wire.

When assembly of the chassis panel is completed

COMPONENTS . . .

Resistors
RI 1kQ R4 150k Q2
R2 47k RS 150kQ
R3 47kQ
All 10% + watt carbon
Potentiometer

VRI 10k sub-miniature preset skeleton

Capacitors
| O-luF  miniature polyester 250V
C2 0-luF  miniature polyester 250V
C3 0-luF  miniature polyester 250V
C4 0-1uF miniature polyester 250V
C5 50pF  silver mica 29

Trimmer Capacitors
TCI| 30pF *“beehive' trimmer
TC2 30pF “beehive’’ trimmer
TC3 25pF ceramic disc trimmer
Inductors
LI ImH (see text)
L2, L3 wound from |4 s.w.g. tinned copper wire
(see text)

Transistors
TRI ACY28 or GETI03 (Mullard)
TR2 ACY28 or GETI03 (Mullard)
TR3 BSY27
TR4 BSY27
Diodes
DI, D2 OA8l (Mullard) (2 off)
Switches
S| Single pole, on/off, push button (Type MP |4,
Bulgin
S2 Single pole, on/off, toggle
Socket
JKI 3-5mm miniature jack with break contact
(Radiospares)
Batteries
BYIl, BY2 9V type PP3 (2 off)
Miscellaneous
Hardboard for case, telescopic aerial 34—38in x {in,
coil formers, miniature screw terminal.
Battery connectors, s.r.b.p. panel 2:5in x 2in.




a test can be made by temporarily shorting S2 leads and
connecting to a 9 volt supply. With TCI and TC2
screwed half way in, and L2 tuned by trimmer TC3, a
tone should be heard in a nearby receiver, or an indica-
tion obtained with a field strength meter close to the
transmitter chassis. The battery consumption should
be about 20mA.

The box was constructed of 4in hardboard, glued at
the corners. A +in diameter coil former takes the
aerial, and is shown in Fig. 4. The base of the aerial
was wrapped with a 2-thou shim of steel, given a coat of
clear rubberised adhesive, then was pushed into the coil
former and allowed to dry.

After the box has been sanded, a covering of alumin-
ium foil will ensure adequate screening without
significantly adding to the weight. This may be glued
on and bent over at the back to connect to the earth
termjnal. Afterwards, a. further covering of self-
adhesive plastics sheet will give a clean appearance.
VR should be glued to the inside of the front face of
the box.

TESTING AND ALIGNMENT

As the model control band has a bandwidth of only
320kc/s, with a centre frequency of 27-120Mc/s, an
accurate means of determining the transmitter’s
frequency is essential, preferably to within - | per cent.
A sensitive transistorised field strength meter, pre-
checked against a crystal calibrator, would serve.
Alternatively, a crystal controlled superhet receiver
may be used to set the transmitter output to within
- close limits.

Unscrew trimmers TCl and TC2 to their fullest
extent, so that the concentric vanes are unmeshed, and
open circuit switch S2. Insert a 100mA meter in series
with an 18 volt external supply and plug the supply into
JKI. The meter should indicate around 40maA.

Screw down one trimmer about 14 turns, whereupon
the meter reading should increase, then screw down the
companion trimmer for a “‘dip™ in the reading. As the
trimmer is screwed down it will be seen that consump-
tion decreases and then begins to rise again. The
correct point corresponds precisely to the lowest
reading. A 6 volt 60mA bulb, connected to the aerial and
earth counterpoise terminal by short leads, should glow
with reasonable brilliance.

If the current to the transmitter falls suddenly and
drastically, screw down TC1 and TC2 just a little more,
once again aligning for maximum dip. This time the
bulb should glow. When S2 is closed, applying
modulation, the meter reading should drop slightly.

As a final check, the current can be made to increase by
touching the aerial, thus absorbing energy. Set the
frequency of operation by means of trimmer TC3,
giving a final trim if necessary when the internal
batteries are installed. The transmitter is now ready
for use.

When a longer range than usual is contemplated, or
when operating in “difficult™ surroundings, connect
2 yards of thin wire to the earth terminal and hold the
transmitter rather high, at arms length, to improve
aerial efficiency.

The small size of the transmitter suggests a particularly
interesting application. It can be combined with
existing receiving equipment in a larger model so that it
monitors the functioning of control gear. In the event
of a failure or fault the transmitter would proceed to
emit a warning signal, and provide a “beacon” to home
on, a valuable insurance against the loss of an airborne
model.

VAN

Insulate withsleeve
of adhesive tope

Inside

Fig. 3. Coil winding details for L2 and L3 using 14 s.w.g.
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EXPERIMENTS in
' LOGIC DESIGN

by S.T. ANDREWS

RT 3 concluded with a discussion on the logical
PAshifl facility. We now proceed to consider how
this facility can be applied to the technique of multi-
plication.

Moving a number logically up, i.e. to the left, by
one place multiplies the number by two, s}uftmg it
twice multiplies by four, and so on. This is all very
well but the method cannot be used directly for multi-
plying by, say, 6, since it only works for multipliers
which are exact powers of two. To multiply by other
numbers a somewhat more advanced system is required;
the principle of this can now be discussed in some
detail. (It is, naturally, possible to multiply two
numbers x and y by adding x to itself y times or vice

versa, however this can be extremely tedious and is.

not the method to be used here.)

THEORY OF MULTIPLICATION

Multiplication in decimal is familiar enough as a
process but it is worth doing a little theory on it as
well, The sum 9152 x 237 means:

(9152 x 7) + (9152 x 30) + (9152 x 200)
which is probably rather obvious. Now, the binary
sum 10110 x 1011, when similarly expanded, comes
out as:

(10110 % 1) + (10110 x 10) -+ (10110 x 000) +
(10110 x 1000) = 10110 + 101100 + 0 + 10110000
which is equally obvious. The answers to the indivi-
dual sums in brackets are called partial products and
the final answer to the calculation is formed by adding
all the partial products together. [Each partial product
is a power of 2 and can thus be formed by a logical
shift of x, where x = 10110 in the example. By pro-
gressively shifting x up, one place at a time, all the
possible partial products are formed and it is only
necessary to find a way of deciding which ones are to
be remembered and later added to give the final result.
The decision depends on the other operand, y, which
is considered one bit at a time, starting with the least
significant digit, and has each bit tested to see if it is
aQoral.

If, at any stage, the bit tested is a | then the current
value of x is a partial product, if the bit of y is a 0 the
partial product is ignored and x is shifted up one place.
Then using this new shifted value of x the next bit of y
is tested in the same way. The process is seen to be
a repetitive loop and is repeated untilall the bits in y
have been tested, then all the partial products are
added and the result is obtained.

Considering the example given before, using x =
10110 and y = 1011, the process would be as follows:
initially x = 10110 and the first step is to test the least
significant bit of y. This is a | so the starting value of
X, 10110, is taken as a partial product. Then x is
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shifted one place left, giving 101100 and the next bit of
y is tested, again it is a 1 so 101100 is the next partial
product. The next shift gives x = 1011000 but this
time testing y we find a 0 so 1011000 is nor a partial
product. A final shift of x gives 10110000 and since
the corresponding bit of y (the left-hand bit) is a 1,
this figure is the third, and final, partial product.
Adding these partial products gives the answer to the
calculation as 11110010. The whole process can be
summarised in a flow diagram as in Fig. 4.1a.

It is necessary to have a *‘last character’ indicator
after the final (left-hand) digit of y so that the machine
knows when all the bits in y have been tested. When
it comes across this last character signal it leaves the
loop, adds the partial products, and thus ends the
calculation., It is left to the reader to show that, in
the above example, the same result is obtained if

= |011 and y = 10110, initially.

IMPROVYED METHOD

By taking the above method we have a simple but
effective method of doing multiplication which consists
of a repetitive loop: test y for 0 or |, form, or do not
form, partial product, then shift x up one place and
repeat up to the “‘last character’ signal, finally add all
the partial products formed. This system would
certainly work but it does have snags. The main
objection is that the partial products are all stored as
individuals and only added at the end, this requires
extra storage registers and extra gates, etc. Also,
since it is only possible to add two numbers at a time,
the time taken to add all the partial products would be
considerable. Finally, the adder itself would stand
idle during most of the calculation since the repetitive
loop does not require any additions.

A far better system would be one in which each
partial product was added to the sum of all the previous
ones, i.e. as soon as the second partial product was
formed it was added to the first and only the total was
held in storage. The third, and successive, partial
products are added to the accumulating total as soon
as they are formed, so at any one time only one total
has to be remembered instead of all the partial products.
Since they are being added as fast as they are being
produced, the adder is in more constant use and is not
used in just a single burst at the end. Fig. 4.1b shows
the modified flow diagram.

The overall block diagram of the multiplication
section using this technique is shown in Fig. 4.2. 1t
has one new register which, for want of a better name,
we will called Q, the y operand is written into Q and
is read, one bit at a time, when required. Each bit is
put through a discriminator which senses if it isa | or
a 0 and sends appropriate signals to the control unit.
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SAFETY CHECK CIRCUIT

Before going on to discuss the detailed flow diagrams
it is worth explaining one of the safety checks in the
circuit. When multiplying it is quite possible that the
answer will exceed the numerical capacity of the
machine, for example if the adder can handle numbers
of up to ten bits and an attempt is made to multiply
110111 by 110010 the answer is 101010111110 which
contains more than ten bits. What would happen in
practice is that during the shifting of x some 1's would
be lost and incorrect partial products would be formed
giving a wrong answer. Clearly, it is essential to have
some kind of check to prevent significant I's from being
lost without the machine realising it.

1t would be possible to arrange matters so that
whenever a 1 is lost off the top of the shifted register
an error is signalled, but this does not necessarily
indicate a fault condition. Suppose that x is a large
number with many 1's in it but y has 1's in only the
lowest two bits. In this case although 1's will be lost
from x during the sequence of shifts this will not
matter because by the time it starts to happen the tests
of y will be. bringing up only 0's and no partial products
are being produced anyway.

]
i
s R
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) = I ADDER
3 o i
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4
i 1
Sh,iil_;c!:h o Recycle R—A
CONTROL
s o UNIT
® Discriminator :
o
&

Fig. 4.1a (above left).  Basic flow diagram for first type
of multiplication : = ;
Fig. 4.1b (left).

The modified basic flow diagram for
multiplication. ;

Fig. 4.2 (above right). Basic set-up far the more advum:ed
type of multiplication : e

Fig. 4.3 (below). Checking circuits to detect numerié_d'i

overflow
E“BR{NMH

Lost Significant {* capacity
- fromshift _ exceeded
circuits (Fig33) :
et fron, . on T =

Q register 7| Diser : ERE

——

Bearing this in mind, the criterion for deciding if
numerical capacity has been exceeded is this: if a | is
lost off the top of a shift and a subsequent test of y
brings up a 1, only then has the capacity been exceeded.
Losing a 1 will not, by itself, cause an error to be
reported if y only has 0’s after this stage; similarly if y
brings up a 1 without a | previously having been lost
by the shift, again there is no error. It is only when a
| is lost by the shift and then a | is found in y that
an error is reported.

It is not difficult to arrange for this to happen.
When discussing the logical shift circuits we saw that
the input STARTSHIFT pulse was anD-gated with the
content of the top bistable and this produced an
output pulse if the bistable held a 1 which it would
then lose as the shift proceeded. It is possible to use
this pulse to set a bistable which will then remember if
a | has been lost. By AnD-gating the output from this
bistable with the l-output from the y discriminator,
we have the required safety check, shown in Fig. 4.3.
The bistable remembers if a | is lost at any stage off
the shifting, if this does happen and then a 1 is found
in y, the AND gate passes a signal which starts appro-
priate action, for example printing an *“‘error found™
message.
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g. 4. 4. Multiplication flow diagram
iz S
e

i)

25t-Q"" and Q-register logic

FLOW DIAGRAM

The overall flow diagram for multiplication is given
in Fig. 4.4. The main repetitive loop is seen and also
the circuits to prevent exceeding numerical capacity.

Ignoring, for the moment, how y is tested, the
sequence is as follows: with x written into the B input
register and y written into Q, the first (right-hand) bit
of y is tested for 0 or 1. If it is a O then B register,
containing x, is shifted logically up one place, an
automatic check being made to see if a 1 is lost. If y
has a 1 when tested then the content of R is transferred
back to A, this is not necessary in the first case but is
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required after this, R is then cleared and A and B are
added. The the loop is joined at the point where it
starts if the y bit were a 0, so A is cleared and x shifted.

This process is repeated for each bit of y until the
“last character’ signal appears. This means that gll
the bits of y have been tested and the result of the
calculation is in R (assuming that numerical capacity
was not exceeded, of course).

The reason for the sequence of events when y has a
1-bit is quite simple. If y brings up a 1 at some
stage this means that the number in B, a shifted value
of x, is one of the required partial products of the
result. The sum of all the previously-formed partial
products is held in R so this is transferred to A and
added to the shifted value of x in B, thus adding this
next partial product into the total.

MULTIPLICATION CIRCUITS IN PRACTICE

Converting the theoretical flow diagram into a
practical logic diagram is not unduly difficult since it
can be done in several stages. - The logical shift itself
has been discussed already and is done by a series of
logical elements connected directly to the B adder
input register. The next section to be developed is the
Q register circuit and the 0/1 discriminator. It will be
recalled that an input “test-Q’ pulse is applied each
time the loop is used, and that this will produce an
output on one of two wires depending on whether a
given bit isa 1 or a 0; also successive tests are applied
to different bits of the number in Q.

Fig. 4.5 gives the basic “‘test-Q"" logical set-up. The
bistables marked Q1, Q2, Q4, etc, are the ones making
up the Q register itself. Each bistable has its eutput
passed through a gate (normally closed) into a common
output line which feeds the 0/1 discriminator. The
first test is performed by a special input pulse which
directly opens the QI output gate allowing the stored
digit to leave; the same pulse also sets a bistable A.
All successive tests of the bits in Q are made by a
single pulse passing down the “‘test-Q” line. When
this happens for the first time the pulse passes through
the AND gate which also has bistable A as an input,
and so it thus opens the Q2 gate. It also initiates a
delay element which, after the *“‘test-Q” pulse has
ended, sets bistable B and unsets A. As a result the
next “‘test-Q’’ pulse will open the Q4 gate by being
AnD-gated with the output from B. This in turn
operates a delay unit which unsets B and sets the
corresponding bistable for Q8, this is therefore the
digit which will be read next.
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by M. L. MICHAELIS M.A.

PART TWO

HE essential sections of the beam switching unit are

built-up on four etched circuit boards. These
constitute module 1, the Y1 (leader) attenuator, pre-
amplifier and sync. amplifier; module 2, the Y2
(dependant) attenuator and pre-amplifier; module 3,
the commutation oscillator; and module 4, the com-
bination amplifier. The respective circuit diagrams
are shown in Figs. 2 to 5 whilst Fig. 6 depicts the
interconnection of these modules to constitute the
main circuit. (These diagrams were included in Part
One of this article.)

A few components are seen to be external to the
circuit cards, for example the input coupling capacitors
C74 and C76. These may be called upon to block
d.c. voltages up to 500V and have thus been kept off
the circuit cards to minimise dust attraction and con-
sequent leakage track formation thereon.

Full size drawings of the printed circuit patterns for
these four modules are given in the following pages,
see Figs. 9 to 16 inclusive.

It is essential to treat the foil side of the etched
circuit cards with a coat of insulating varnish (pur-
chasable from printed circuit materials suppliers).
This protective coating is applied with a small water-
colour paintbrush after all other construction opera-
tions and soldering have been completed, and it further
helps to avoid leakage tracks due to gradual dirt

deposits.
MODULE 2

PERFORMANCE DETAILS

OPERATING MODES

(1) DOUBLE-TRACE TWO-SIGNAL UNIT (normal
function): maximum 0-5V pp output (5¢/s to
|-5Mc/s -+ 6dB)

(2) SQUARE WAVE SIGNAL GENERATOR FOR
AMPLIFIER TESTING: Frequency range 20c/s
to [0ke/s: output2-5V positive; Ri = 5kilohms

(3) SINGLE CHANNEL PRE-AMPLIFIER FOR ONE-
SIGNAL OSCILLOSCOPE
Input: “YI INPUT"

Qutput: “SYNC OUTPUT" (in phase with
Y| input) maximum 5V pp (l10c/s to 30kc/s +
3dB) undistorted output

Gain = 20 in setting [
4 M 5
2 o 10 »>of YI attenuation
0-4 o 50 factor
0-2 s 100
Y1, Y2 INPUTS

Maximum peak-to-peak a.c. signal handling without
distortion: f

Attenuation Without With
Factor Prabe Probe

I 500mVY 5v

5 2:5V 25V

10 5V s0v

50 25V 250V

100 50V 500V

Up to 500V d.c. safely blocked in all settings

SYNC QUTPUT
In phase with Y|

NOISE

Maximum mains hum and thermal noise for pub-
lished design, measured 50uV r.m.s., equals better
than 70dB down on full drive wanted signal (mains
powered version)

TEST SIGNAL
Frequency:
quency f
Waveform: symmetrical square wave.
going from chassis 2-5V
Rise: maximum [/I5f sec
Fall: maximum 1/100f sec

equals setting of commutation fre-

Positive
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- COMPONENTS . . .

Ré64
R65
R66
R67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78
R79
R80
R8I
R82
R83
R84

10k
470k 0
100k
4700
470k Q2
2700
270Q
10kQ
5-6MQ
100Q IW
1002 IW
1000 IW
1000 IW
1kQ

1kQ
33M0
33MQ
33MQ
33MQ
33MQ
33MQ

Resistors
Rl 27kQ  R22 27kQ) R43 4700
R2 5-6MQ R23 47kQ R44 2700
R3 5:6MQ R24 220k R45 47kQ
R4 IMQ R25 27kQ R46 2700
R5 IMQ  R26 27k} R47 2700
R6 |0MQOQ R27 5:6MQ R48 27k
R7 IMQ  R28 5-6MQ R49 27kQ
R8 47MQ R29 IMQ  R50 100kQ
R9 IMQ R30 IMQ RSl 100kQ
RIO 10kQ  R31 IOMQ R52 470kQ
RIl 22k} R32 IMQ  R53 470kQ
RI12 120k R33 47MQ R54 3-3MQ
RI13 220k R34 IMQ ~ R55 22MQ
Ri4 22MQ R35 10kQ R56 2:7kQ
RIS 22M0Q R36 22kQ  R57 100k
R16 47k} R37 120k R58 |k
RI7 10kQ R38 220kQ R59 8200
RI8 470Q R39 22MQ R60 5-6M()
RI9 2700 R40 2:2MQ Rél 270Q
R20 47kQ R4l 47kQ  R62 470kQ)
R21 270Q R42 10kQ Ré3 10kQ
All £ 109%, £W carbon unless otherwise stated.
Potentiometers

VRI
YR2 2MQ miniature skeleton, linear
VR3 1k
VR4 50k linear

acitors

! 680pF tubular ceramic, 500V
C2  1,000pF tubular ceramic, 500V
c3 20pF tubular ceramic, 500V
C4  3,300pF plastic, 500V
Cc5 20pF tubular ceramic, 500V
Cé |,000pF  tubular ceramic, 500V
G7 680pF  tubular ceramic, 500V
cs 330pF tubular ceramic, 500V
c9 20pF tubular ceramic, 500V
clo 20pF tubular ceramic, 500V
Cll 220pF tubular ceramic, 500V
Ccil2 20pF tubular ceramic, 500V
3 | uF micro-foil, 60V
Cl4 0-22uF micro-foil, 60V
CI5  100uF elect, 12V
Clé | uF micro-foil, 60V
Cl17 75pF tubular ceramic, 500V
Cl8  330pF tubular ceramic, 500V
Cl9. |uF micro-foil, 60V
C20  330pF tubular ceramic, 500V
C21 100,F elect, 12V
C22  680pF tubular ceramic, 500V
C23 |1,000pF tubular ceramic, 500V
C24 20pF tubular ceramic, 500V
C25 3,300pF plastic, 500V
C26 1,000pF tubular ceramic, 500V
C27 6B0pF  tubular ceramic, 500V
Cc28 20pF tubular ceramic, 500V
C29  330pF tubular ceramic, 500V
C30 20pF tubular ceramic, 500V
C3l 20pF tubular ceramic, 500V
C32  220pF tubular ceramic, 500V
C33 20pF tubular ceramic,"500V
C34 “luF micro-foil, 60V ~
C35 0-22uF micro-foil, 60V
C36  100uF . elect, 12V
C37  330pF tubular ceramic, 500%
C38 |uF micro-foil, 60V
C39 75pF tubular ceramic, 500V
C40  330pF tubular ceramic, 500V
C4l1 100uF  elect, 12V
C42  100uF  elect, 12V
C43 150pF tubular ceramic, 500V
C44  I50pF tubular ceramic, 500V
C45  0-22uF micro-foil, 60V
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C46 IuF micro-foil, 60V
C47 | uF micro-foil, 60V
C48  100pF  tubular ceramic, 500V
Cc49 100uF elect, 12V
C50  220pF tubular ceramic, 500V
C51 . 330pF tubular ceramic, 500V
C52  470pF tubular ceramic, 500V
C53  680pF  tubular ceramic, 500V
C54 1,000pF tubular ceramic, 500V
C55 2,200pF micro-foil, 60V
C56 4,700pF micro-foil, 60V
C57  0-0luF micro-foil, 60V
C58 0-022uF micro-foil, 60V
C59 0-047uF micro-foil, 60V
C60 0-|uF micro-foil, 60V
Cél 220pF tubular ceramic, 500V
C62 330pF tubular ceramic, 500V
Cé3 470pF tubular ceramic, 500V
Cé4  680pF tubular ceramic, 500V
Cé5 |,000pF tubular ceramic, 500V
Cé6 2,200pF micro-foil, 60V
C67 4,700pF micro-foil, 60V
C68 0-0luF micro-foil, 60V
C69 D-022uF micro-foil, 60V
C70 0-047uF micro-foil, 60V
Cc71 0- | uF micro-foil, 60V
C72  100uF elect, 12V
C73 100uF elect, 12V
C74 0-luF micro-foil, 500V
C75 0-22u4F micro-foil, 500V
C76 0:luF micro-foil, 500V
Cc77 100uF elect, 12V
Cc78 100uF elect, 12V
C79  500uF elect, 12V
C80  500uF elect, 12V
cs8| 100uF elect, 12V
C82 100uF elect, 12V
C83  500uF elect, 12V
C84  500uF elect, 12V
cas 20pF tubular ceramic, 500V
Cc86 20pF tubular ceramic, 500V
Trimmers
TCl 3-15pF TC5 6-30pF TC9 10-45pF
TC2 3-I5pF TCé6 3-|5pF TCI0O 6-30pF
TC3 10-45pF TC7 3-I5pF TCIl  3-15pF
TC4 10-45pF TC8 10-45pF TCI2 3-15pF
All miniature ceramic
Transistors :
TRI1 BSYS53 TR7 BSYS3 TRI3 BSY56
TR2 BSY53 TR8 BSY5I TRI4 BSY56
TR3 BSY5! TR9 BSYS56 TRI5 BSYS53
TR4 BSYS53 TRI0 BSY56 TRI6 BSY53
TR5 BSYS3 TRII BSY53
TR6 BSYS3 TRI12 BSYS!
Diodes
DI-D4 ©OA202 Silicon (Mullard)
D5 Z2A62F Zener (6-2V) (5.T.C.)
Dé Z2A30F Zener (3-0V) (S.T.C.)

D7 REC50A
D8 RECS0A

Switches

Silicon (Radiospares
Silicon (Radiospares

N 2-pole, 5-way, rotary
s2 2-pole, 5-way, rotary
S3 2-pole, |1 way, rotary on two wafers.

All low capacitance miniature types
54 Mains on/off S.P.5.T. toggle (panel mounting)

Plugs and Sockets
PLI

Mains connector, 3-pin, panel mounting

SK1-SK5 Coaxial socket, panel mounting (5 off)

Miscellaneous

TI Small bell transformer, 8V output

Fs|

Four pointer

Five

Fuse cartridge 0-5A and holder

knobs. rubber grommets.

Material for chassis and printed wiring modules.
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KEDOCO

ADAMS-NORKEN LIMITED
"TRANSISTORISED MODULES BRING TOP-QUALITY TO HOME

CONSTRUCTION HI-FI TAPE EQUIPMENT — AT INCREDIBLY

LOW COST!

KEDOCO STAR FEATURES M Kedoco quality control ensures high product performance —always Bl
Transistorised modules ready-assembled for simple, speedy wiring into circuit ll Units operate from |2
volts — ideal for out-and-about recording M Miniaturization of modules permits compact packaging M
Complete flexibility in design from eight basic units B Money-back guarantee on all products

CLASSIC TRANSISTORISED
20-WATT AMPLIFIERS

§520/7 £9/19/6

The now well proven model as illustrated com-
prising pre-amplifier measuring 477 x 2:37
and main amplifier measuring 45" X 4" both
mounted on base plate and supplied complete
with bass, treble and volume on/off controls.

§520/8 11 GNS.

A de luxe version complete in itself and ready to
mount into your cabinet. Supplied with three
controls mounted on the front of the stove
enamelled chassis and has  moulded plastic and
spun aluminium control knobs fitted as standard.
A tag strip mounted on the back of the chassis
in addition to facilitating the L/S and H.T.
connections provides separate inputs for crystal,
ceramic cartridge, magnetic pick-up, radio and
tape recorder. The max. dimensions of the

whole unit are 64" X 9§" X 2",
§520/9 19 GNS.

A beautiful table model version with its own
power supply and in keeping with the modern
trend to build hi-fi systems from self contained
separate and compact units. Ready to operate
and to connect to tape, gram and radio via
coax, sockets at the back of the cabinet. The
amplifier and power supply are housed in an
attractive pressed steel case finished in a sub-
dued grey stoved enamel and embellished witha
gilt brushed aluminium front panel engraved
and displaying the four controls. Treble, bass,
volume on/off and two position input selector.
Cabinet measurements 8" x 7" x 2:1".

TECHNICAL SPECIFICATION

All three models employ similar circuits, have
the same electrical specification and are fully
transistorised, Six silicon planar transistors
and two germanium power. Two diodes. All
have benefits of negligible noise and distortion,
high efficiency, low power consumption, com-
pact design and no warm up time when switching
on. The amplifiers are D.(?. coupled throughout
(no distortion) and there is a transformerless
coupled output having a very low output
impedance. Power output, 20 watts R.M.S. into
3 ohm speaker. Input impedance, selected
to suit input. Qutput impedance, 0-25 ohms.
Bass boost, 12dB at 100c/s max. Treble boest,
12dB at 16Kc/s max. Distortion 0:19% typical.
Frﬁu:ncy response, léc/s to 20Ke/s. Noise,
80 down on max. output. Power require-
ments, S5520/7 and 5520/8 enly. 20mA
quiescent. 3 amps peak. 30 volts.

TAPE EQUIPMENT

TAPE PRE-AMP SSTR/7

All silicon transistor. Zero hum. High gain
and equalised at 74" per sec. to give flat response
output. Simple mod. described in accompany-
ing instructions allows equalisation at all speeds.
Suitable for all medium impedance heads.
Dimensions 40 x 50 x |5mm. ASSEMBLED

29/6.

MINICLASSIC PRE-AMP SSPA/50

Tone controlled high gain preamplifier designed
specially for application with the $53/10. All
silicon transistor. Zero hum, requires 12
volt + H.T. Dimensions 70 x 40 < 35mm.
Separate inputs for crystal ceramic cartridge
and radio. ASSEMBLED 42/-.

MINICLASSIC 12/12 AND $53/10

Two high fidelity amplifiers providing adequate
power for normal domestic listening or portable
equipment. The 12/12 is the more powerful
and provides a maximum of 12 watts intoa 3 ohm
speaker. The 553/10 provides 4 watts into 3
ohms and has the advantage of working from a
12 volt rail. Specification: Frequency response,
l6c/s to 30Kc/s. Input Sensitivity | volt. Both
will operate directly from crystal pickup and
make complete tape amplifier with SSTR/7.
6 transistor 2 diode. HT -+ 12/12. SS3/10
12 volt. Dimensions 50 »% 105 x 22mm. 553/10
&9/-. 12/12 B9/-,

RECORD PRE-AMP SR/8 couples SSH%/3 to
ribbon and dynamic mic. High gain all silicon
transistor. 29/6

TAPE OSCILLATOR SSOI3
Complete unit incorporating push pull silicon
transistor oscillator giving adequate erase
power and recording bias. The only unit on
the market at such an economical price. Ferrite
ot core oscillatqg. Frequency 50-60Kc/s.
nit also providesqﬁigh voltage D.C. rail for
the record amplifier. A high efficiency oscil-
lator operating from |2 volt supply at approx.
250mA. Dimensions % 54 »« 35mm.
COMPLETE 69/6.
RECORD AMPLIFIER SSH9/3
Fully transistorised High voltage H.T. rail
derived from oscillator. Provides substantially
constant current record signal. | velt input
sensitivity. Input impedance 5k. Power re-
quirements ImA 75V. derived from $5013 and
ImA 12V. This is a gain stabilised low dis-
tortion circuit, Dimensions 45 40 x 20mm.
ASSEMBLED 45/-.
LEVEL METER AMPLIFIER
SSLA/3 43/6.
A gain stabilised amplifier specifically designed to
operate with our level merer but will operate
with any 100 to 200A meter movement.

TAPE

Highest quality PYC recording tape from well-
known British manufacturer. Longplay.
3" 311

225 f.
5" 900 ft. 12/6
53" 1,200 fr. 15/9
77 1,800 fe. £1.1.8

KEDOCO COMPONENTS
A COMPLETE RANGE TO SATISFY ALL
YOUR NEEDS

POWER SUPPLIES

30 volit, 3 amp. Ready built and ideal for your
Kedoco Classic,. Will power two of them. 69/-.
FIRST ZENER STABILISED SUPPLY. 12 VOLT,
0.5 AMP,

Zener stabilised to ensure accurate and re-
producible conditions during tape recording.
A.C. mains operated and provides a steady 12
volts D.C, supply with negligible ripple content
irrespective of loading. 69/-.

18 volt, 1.5 amp. 59/-.

RECEIVERS

F.M. TUNER £8.19.6. SS5F 8 transistor and
assembled ready to operate. Miniature printed
circuit construction with integral accurately
calibrated tuning dial. Covers whole 88-100
mc/s band and ready to mount into cabinet.
A.M. TUNER £4.9.6. SS4AM subminiature and
assembled. A superhet A.M, tuner which will
complete your High-Fi system.

TY BOOSTER

Mains operated and tunable to any band fre-
quency. Please state band when ordering. 45/-.

. NEW BROCHURE
SEND éd. TO COVER COST OF POSTAGE
FOR BEAUTIFULLY ILLUSTRATED BRO-
CHURE DESCRIBING COMPLETE RANGE
OF KEDOCO PRODUCTS.

MICROPHONES

CRYSTAL MICROPHONE

Complete with detachable desk stand; smooth
slim round design with satin chrome finish.
Supplied with locking on/off switch, 7 ft. cable.
Response 60 to 10,000 cps. £1.19.0.

OMNI-DIRECTIONAL DYNAMIC MICRO-
PHONE

A beautifully finished professional microphone.
Response 30 to 13,000 cps. Supplied with desk
stand and cable. £3.19.6.

LAPEL DYNAMIC MICROPHONE.

1” diameter. Very sensitive and supplied with
long lead and plug. 12/6.

LEVEL METER

Miniature moving coil meter specially produced
for level indication in tape recording. £1.4.9.

All KEDOCO products are fully guaranteed.
Should you not be completely satisfied we
will immedidtely refund your money if pur-
chases are returned within seven days of
receipt,

KEDOCO ELECTRONICS SHOWROOMS AND MAIL ORDER DEPARTMENT

SUBSIDIARY OF ADAMS-NORKEN LIMITED

Department PE, 76 Victoria Road, Swindon.

TELEPHONE: SWINDON (OSW3) 27660

Personal callers welcome.

Open 9 a.m. — 6.30 p.m.
9 a.m. — 1.00 p.m. Wednesdays
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Fig. 13. Printed wiring — full size
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Fig. I5. Printed wiring — full size

MODULE 3 — COMBINATION AMPLIFIER MODULE 4 — COMMUTATION OSCILLATOR

Fig. 14. Component layout Fig. 16. Component layout
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CHASSIS ASSEMBLY

The four modules are installed in a chassis assembly
measuring 114in x 53%in x 2in deep. Modules | and 2
occupy the underside, and modules 3 and 4 the top of
the chassis (see Figs. 17 and 18).

Most of the power supply circuit components are
mounted on two group panels and these are fitted to
the top rear portion of the chassis. All operating
controls, plugs and sockets, and the mains fuse are
mounted on the front panel which measures approxi-
mately 12in » 4Lin.

ADJUSTMENTS

The trimmer capacitors of both atienuator networks,
the gain controls in the output stages of both pre-
amplifiers (VR1 and VR2), and the sync amplifier
preset potentiometer (VR2) all require alignment. The
following procedure should be adopted, in the order
given. The commutation oscillator module can be
used as signal generator for aligning the attenuator
networks before connecting the modules together in
the final manner.

(1) Take the completed commutation oscillator
module (Fig. 5) and connect two appropriate
batteries between the 4+ 6V and — 9V points
and the chassis point 4c. Connect 4c to any
chassis point of the Y1 plus sync module, and
join the 4 6V points of the two modules.

Connect the track ofa Skilohm potentiometer
and a 0:1xF paper capacitor in series between
the square wave output connections 4b, 4c of
the oscillator module. Take the slider to the

Y1 input connection la on the Y| module.

1z

(2

-

(3)

(4

(5)

|
>

Underside of chassis layout and wiring

Connect the Y1 output of the Y| module, lc,
straight to the oscilloscope, using the shortest
possible connection and no probe.

Switch the oscillator module to the 2 to 10kc/s
steps, whichever one gives optimum clarity of
the effects described immediately below.

Set the Y attenuator to 5" and adjust the
output potentiometer connected to the oscillator
and the oscilloscope gain for a convenient
amplitude of the synchronised square wave dis-
play. (Make sure that the oscilloscope is not
itself distorting the square wave, by first feeding
it in directly from the oscillator.) The display
via the Y1 module in setting *'5°" will be either
rounded ' or peaked at the switching flanks.
Adjust trimmer TC4 with a non-metallictrimming
tool until the flanks of the square wave are
neither rounded nor peaked with overswing
beyond the roof.

If the whole roof of the square wave takes on
a slope in the critical setting between rounding
and peaking, the combined value of Cl and C2
is not quite correct. Modify by experiment,
until the square wave roof is flat at the critical
point. Check at all frequencies between 2kc/s
and 10kc/s with the oscillator.

Now switch to position *10” on the Y1 attenu-
ator and suitably re-adjust the oscillator output
potentiometer and/or the oscilloscope Y-gain.

Adjust trimmer TC3 until the critical point
between flank rounding and flank overswing is
reached. If the roof of the square wave is then
not flat at all frequencies between 2kc/s.and
10ke/s, slightly adjust C8 either way until the
roof is as flat as possible at the new critical
setting of TC3.

Same procedure in 50" setting, adjusting TC2
for minimum rounding or overswing of the
flanks and C6/C7 if the roof is then not flat,
Finally, repeat in **100" setting, adjusting TC]
for dead-beat flanks and C4 for flat roof if
necessary. The display may here be very small
in amplitude, but if the focus of the oscilloscope
is good it should be observable.
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(6) Now- disconnect the oscillator from la, and
connect there the Y1 probe and its 0-1xF block-
ing capacitor. Connect the prod of the probe
to the oscillator. Set the attenuator to *“5"" and
adjust the trimmer capacitor in the probe for
dead-beat flank of the square wave display. If
the previous adjustments have been carried out
exactly, the roof of the square wave will then
also be flat.

{7) Now finally switch to *‘1”* and adjust TC5 until
the flanks of the displayed square wave are once
again dead beat. The Y1 attenuator network
together with its probe is now correctly aligned.

(8) Repeat the same procedure analogously, adjust-
ing correspondingly positioned components at
each stage, for the Y2 attenuator network and
its probe.

Note.—It is advisable to have built the Y1 and
Y2 modules into the chassis and cabinet assembly for
these adjustments, so that the actual stray capacitances
are taken full account of. The oscillator module should
still be loose and the combination amplifier laid aside.

The adjustments will converge to a correct overall
alignment] only if carried out strictly in the order
given.
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Top side of chassis layout and wiring

(9) Now complete the assembly, mounting the
oscillator and combination amplifier in their
correct positions on the chassis and completing
all wiring.

(10) Feed a suitable sine wave signal of about 0-25V
peak to peak amplitude (heater transformer and
voltage dividing resistors) at mains frequency
directly to the oscilloscope input and observe
the height of the trace exactly in a convenient
setting of the gain.

Transfer the same signal to the Y1 input
(without probe) set to **1”, and adjust VR1 until
the height of the oscilloscope display of the
combination output is the same as on direct
display.

(11) Connect the Y1 and Y2 inputs together and to
the same mains frequency sine wave signal.
Turn the trace separation to zero. Adjust VR3
such that the two sine waves are completely
coincident at all points, especially at positive
and negative peaks.

(12) Connect the same signal once again to Y1 only,
without probe and setting “I°* of Y1 attenuator.
Gradually advance the input amplitude until
distortion commences (oscilloscope input to
sync output of Y1 module).

Adjust VR2 in conjunction with the input
amplitude such that the commencement of dis-
tortion is symmetrical on positive and negative
peaks of the sinewave.

The entire beam switching unit is now correctly

aligned for all functions.

Circuit diagram corrections

Module | and Module 2 (Fig. 2)
Top end of R2 (R27) should go to junction of C1
(C22), R1 (R26), C2 (C23) and SIA (S2A) rotor.

Module 4 (Fig. 5)

Common side of C50-C60 should go to base of
TR14. Common side of C61-C71 should go to base
of TR13.

. The practical wiring given in the diagrams in this
1ssue 1s correct.
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1 OWN and
HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

UNDERSTAND
CIRCUIT DIAGRAMS

4 } CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING .

@® VALVE EXPERIMENTS @® PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

@ TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT @ D.C. EXPERIMENTS

@ AMPLIFIERS @ BASIC RADIO RECEIVER @® SIMPLE COUNTER ]

@® OSCILLATORS @® ELECTRONIC SWITCH ® TIME DELAY CIRCUIT

@® SIGNAL TRACER @ SIMPLE TRANSMITTER @ SERVICING PROCEDUI ES

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

: To: BRITISH NATIONAL RADlO SCHOOL, READING, BERKS. Please ¥
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F R [ [ f i send your free Brochure, without ubhgation, to: we do not employ representatives
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3.VALYE AUpIO AHPLIF!ER
ODEL HA3M

Desqmed for Hi-Fi repro-

duction of records. A.C.

Mains operation. Ready

built on plated heavy gauge

metal chassis, size 7¥in, w.

x 4in. d. x 4%in. h, Incor-

porates ECCGJ ELB-‘I EZ80

valves, Heavy éutv. double
wound mains transformer
and output transformer matched for 3 ohm speaker,
separate |Bass, Treble and volume controls.

MNegative feedback line. Output 44 watts. Front

panel can detached and leads extended for

remote mnunrung of controls,

The HA34 has been. specially designed for us and

Durquln:n:y order enables us to offer 5

them complete with knobs, valves, wadn

etc., wired and tested for only P. & P. é/-.
QUALITY RECORD PLAYER AMPLIFIER

This top-quality amplifier was used in a 29 gn.

player, employs he“E duty double wound mains

transformer, EZ80 valves, Separate

Bass, Treble and Volum: :nntrals Complete with

output transformer matched for 3 ohm speaker.

Size 7in, w. x 2&: % 5kin. h. Ready built and

tested. PRIC 69.’6 F & P, 4/9.

ALSO AVAILABLE mounted on board with out-
ut transformer and 6in. speaker ready to fit
nto :abmer. below. PRICE 89/6. P. & P. 5/9.

T PORTAB R/P CABINET

Uncut motor board. W:II take above amplifier

and B.S.R. or GARRARD Auzochanger or Single

Record Player Unit. Size 18 x 14 x Bf in.

PRICE £3/9/6, Carr.7/6.

SPECIAL OFFER! FM/AM TUNER HEAD
Beautifully designed and
B‘:cmon engineered by

rmer and Wadsworth

Ltd. Supplied ready fitted
with twin ,0005 tuning con-
denser for AM connection.
Prealigned FM sect u: n
covers B6— 102 Mc/s. |
output 10.7 Mc/s. Cumpleu
with ECC85 (6L12) valveand
full circuit diagram of tuner head. Another special
bulk purchase enables us to offer these at 27/6 each.
P. & P. 3/-. Order quickly!

Limited number also :v:nlahlzpwath ;;rn:man geared

3: | reduction drive. 30/-.

STEREO AMPLIFIER
ln:ﬂrrorann] 2 ECL82s and | EZB0, heavy duty,
double wound mains transformer. Outyut 4 watts
Full tone and velume controls.
lutely complete.

ONLY

_£4.19.6

P. & P.6/6

Super De-
luxe version
with ECLB6&
valves, sep.
bass & treble controls, full
feed back. 8 gns. P. & P.6/6

per channel.

HSL ‘FOUR' AMPLIFIER KIT
A.C. Mains 200/250v., 4 watt, using ECCB8],
ELB4, EZ80 valves. Heavy duty double. wound
mains transformer with electrostatic  screen.
Separate Bass, Treble and Volume controls, giving
fully variable boost and cut with minimum insertion
loss. Heavy negative feedback loop over 2 stages
ensures high output at excellent quality with very
low distortion factor, Suitable for use with guitar,
ml:rupl\ons or record player. Provision for remote
muunllng of contraols or direct on chassis. Chassis
size 74in. wide x §in.deep. Overall height 43in. Al
components and valves brand new. Very clear and
concise instructions enable even the inexperienced
amateur to_construct with 100% success. Supplied

complete with 3 ohm output transformer. (No extras -

to buy.) PRICE 79/6, P. & P. 6/-. Comprehensive
circuit diagram, pri:ucai Iayout and parts list 2/6 (free
with kit). his kit is similar in appearance to H
but employs entirely different ond advanced circuitry.

HIGH GAIN 4 TRANSISTOR PRINTED
CIRCUIT AMPLIFIER KIT Type TAl. Peak
output in excess of |{ watts. All standard British
components. Built on printed circuit panel, size 6 x
3in. Generoussize Driver and Output Transformers.
Qutput transformer tapped for 3 ohm and 15 ohm
speakers. Transistors (GET |14 or Sl Mullard OCBID
and matched pair of OCBI o/p). 9 volt operation.
Everything supplied, wire, battery clips, solder, etc.
Comprehensive easy to follow instr and cir-

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly fin-
ished monaural
amplifier with an
outputof | 4waces
from 2 EL84s in
push-pull., Super
reproduction of
both music and
speech, with neg-
ligible hum. Sep-
arate inputs for
mike and gram
allowrecordsand
announcements to follow each other. Fully shrouded
se:twn wound output trans(orrner to match
3-1502 and 2 ind controls,
and separate bass and treble :nn!ruls are provided
giving good lift and eut.  Valve line-up 2 ELB4s,
ECCB3, EFB6, and EZBO rectifier. Simple
instruction booklet 1/6. (Free with parts.) All
parts sold separately. ONLY £7/9/6. P. & P. 8/6.
Also available ready built and tested complete
with std. input sockets, £9/5/-. P. B/6.
Carrying Case for above 28/6, P. & P. pil
4-SPEED PLAYER UNIT BARGAINS
All brand new in maker's original packing.
SINGI.E PLAYERS
. Carr. 5/6.

X IIIIIOIG Carr. 5/6.
GU7 with unit mounted pickup arm.
£4/18/8. Carr. 5[6.
AUTO. CHANGERS
Latest B.S.R. UA25 Super slim
GARRARD Auto-Slim_........ orube
GARRARD AT6 £9.10.0.

Carr, 6/6 on each,
All the above units are complete with t/o monc head
and sapphire styli or can be supplied with compatible
stereo head for 12/6 extra, -

WELL KNOWN MAKERS SURPLUS!
NE TRANSISTOR PRE-AMP.

Suitable for use with Medium or High impedance
mikes, guitars, gram pickups, tape decks, etc, For
operation from 200/300 volt H.T. rail or 9 volt
bateery. Gain approx. 14:]. Fully isolated |nput
y Mu-Metal screened transformer, Size 41" | i
X 17, Ready built complete with full circuit d.agfam
and instructions. ONLY 15/-. Post free.

cuit diagram 1/6 (Free with Kit). All parts sold
separately. SPECIAL PRICE -lE,'- P, & P, 3/-.
Also ready built and tested, 52/6. P.&P,3/-. A

pair of TAls are ideal for stereo.

MINIATUHE PREC‘SION AIR SPACED 2-

NG TUNING CONDENSER. 176 + 176pF.
5::: 1w, X i7d. % H h with vanes open. Builtin
trimmers. 5/-. &P. /-

Open all day Saturday
Early closing Wed. | p.m.
A few minutes from South Wimbledon Tube
Station. g

HARVERSON SURPLUS CO. LTD. |,

170 HIGH STREET, MERTON, S.W.19 CHErrywood 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES SEAS ORDERS CHARGED EXTRA.

(Pl'euse write clearly)

LEASE NOTE: P & P CHARGES QUOTED
APPLY TQ U.K. ONLY, P &P ON OVER-

£7/10/0

Solve your communica-

tion problems with this
4-Station Transistor Intercom system (1 master and
8 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Bubs to Master. Ideally suitable for Businees, Sur-
gery, Schools, Hospital, Office and Home Operates
on one 9V battery. Onfoff switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other acessories, P. & P. 4/6.

Usuolly BGNE"
Our Price ONLY

| 5776

Me:lemil.e huaine:a or home wl!,h this new twu-ww
'ortable T of Master
and Bub, in strong plastic cabinets with c.h.romjum

stands. Designed as a two-way instant commumnica-
tion a_vlzem Call/talk/listen from Master to Bub and
Sub to Master. Operates on one 9V battery.
Complete with 60 it. wire. Battery 2/-. P. & P. 2/6

Telephone Anguhr Take down long telephone
messages or converse without holding the handset.
A status symbol? Yes, but very useful one. On/off
switch. Volume Control. Operates on one V. battery
(supplied). P. & P. 2/6 .
Full money refunded if not satisfied in 7 days.
‘WEST LONDON D BUPP

L0 'LIES (PE/9)
189 EENSINGTON HIGH STREET, LONDOK, W.5
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TRANSISTOR
POCKET BOOK

R. G. Hlbberd BSc.MIEE
Sen.M.LE.E.E.

Manager of the Research & Development
Departmenl of Texas Instruments Led,

25/ Postage | /-
GEC. Inter. TRANSISTOR MANUAL,
7th. 18/-. Postage /6.

ADVANCED RADIO CONTROL, by
E. L. Safford. 25/-. Postage |/-.

AN ELECTRONIC ORGAN FOR
THE HOME CONSTRUCTOR, by A.
Douglas. 20/-. Postage |/-.
EVERYDAY ELECTRONICS,
Roddam. 22/6. Postage |/-.
NEW SKILL-BUILDING. TRANSIS-
TOR PROJECTS & EXPERIMENTS, by
L. E. Garner. 24/-, Postage I/-.
TROUBLESHOOTING WITH THE
OSCILLOSCOPE, by R. G. Middleton.
20/-. Postage |/-.

TRANSISTOR IGNITION SYSTEMS
H'BOOK, by B. Ward. 22/6. Postage |/-.
ELECTRONICS POCKET BOOK, by
J. P. Hawker & J. A. Reddihough. 2I/-.
Postage |/-.

MULLARD MAINTENANCE
MANUAL. [6- Postagel/-

COMPLETE CATALOGUE I/-.

THE MODERN BOOK GO0,

BRITAIN'S LARGEST STOCKISTS
British and American Technical Books

19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185

by T.

Open & days 9-6 p.m.

T T ki

HOLE PUNCHES
Instant Type

3" diameter 6/10 ea.
Serew-up Type
* diameter Toggle switch ... 2o DGR A
3 s BB 5
.y' N T ra S
2 ) BBA. B9A wes o« B
R W R [ e
z " lo/8 ,,
[ . /s .,
Ir diameter Int, Octal 1314 ,,
2 16/2
ii” 1 UL L SR
§3% | o e e S LB
19T 0 ... 24/4 ,,
24 . Meter ... o BN

Complete Set £9 3 6.
No extra charge for postage and packing in the U.K.
Now supplied by:

TOMPKINS & LONGMAN LTD.

237 GIPSY ROAD
WEST NORWOOD, S.E.27
Tel.: Gipsy Hill 5000




detached

NOT EVERYONE'S PAL

STRANGE ALLIES

The *“*Choose a Colour System”
marathon continues.

The art of effecting a compromise
is supposedly a typically British
characteristic. Unfortunately if this
is so, then our image must be some-
what blemished by the attitude
adopted by our representatives at the
conference of the International Radio
Consultative Committee in Oslo last
month.

Italy and France have both been
extremely critical of our alleged firm
adherence to the PAL-system, despite
the move to introduce the new
SECAM 1V as a compromise system
for adoption throughout Europe.

Is there truth in the suggestion that
British television industry is already
deeply committed to designing and
producing receivers for the PAL
system?

The chances of achieving harmony
in colour amongst the European
countries seem as remote as ever,
alas.

Curiouser and curiouser are the
uses to which modern technology is
being applied. Even so, a.more
unlikely association than that between
the common bed bug and electronics
would seem hard to imagine. Asyou
will probably have read, much
interest and amusement has been
aroused from the proposed harnessing
of this unsavoury insect for military
operations by backroom boys in the
U.S.A.

It seems that although we have
inorganic devices that will effectively
detect phenomena such as light, heat,
pressure and so on, there is no similar
device that will respond to smell.
There is no substitute for the nose
apparently.

In this day and age of micro-
miniaturisation it is not so very
surprising that thoughts turn to the
employment of the sensitive nasal
organs of tiny members of the animal
or insect world; in particular, to the
Cimex lectularius, which we are

““Look out! here comes the enemy”’

particles

JOHN VALENCE

informed is highly sensitive to the
presence of a human. Upon sensing
a member of homeo sapiens, our bug
“transducer” reacts in a most peculiar
way by stamping its feet madly!

Once this fact had been established,
the rest was plain sailing . . . Catch a
dozen or so bugs and then house
them in a cunningly contrived
container whose floor is actually the
diaphragm of a microphone. This
container provides ‘“‘scent” screening
for the operator who carries this
strange box of tricks and directs the
spout-like opening towards the spot
where the concealed enemy is
suspected to be lurking.

Immediately the imprisoned host
smells human blood, a real jive
session gets under way. The tiny
feet hammer out a frenzied rhythm on
the diaphragm and an electronic
amplifier raises this to a level suitable
for human ears.

EVERYWHERE

As I am sure I have said on
previous occasions, there is no
escaping from the ubiquitious “elec-
tronic”. This term (not always
entirely correctly applied) crops up
here, there, and everywhere. :

For example, halting on the
motorway, one's ablutions are
simplified by the ‘‘electronic hand
drier”. Insertion of the hands into a
cylindrical compartment breaks a
light beam and so actuates the
electric heater and blower.

In the U.S.S.R., I see they have
taken this idea for automated
ablutions a stage further. A new
washstand for surgeons with a photo-
electric cell controlling the faucet has
been designed at the Moscow Institute
of Sanitary Engineering. Just pass
the hand under the faucet and the
electromagnetic membrane valve
turns on the water. (What you save
on the water rate, you pay on the
electricity bill—for this device I note
consumes 50W).

Anyhow, nice to envisage the
Ideal, electronically run, home of the
future.
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A SELECTION FROM OUR POSTBAG

War on the “bug”

Sir—I was glad to see your con-
demnation of “bugging”. Too
few journals openly disapprove of
undesirable employments of tech-
nology; if more did, the lay
public would regard science with
less suspicion and hostility.

Bugging ethically and morally
resembles torture as a cowardly.
lazy, stupid and inefficient way of
obtaining information for unscru-
pulously dishonest and greedy
purposes. There is a case of sorts to
be made for the use of torture and
bugging in military activities, but all
ethical and moral considerations
are notoriously ignored in military
spheres; in civilian life, bugging,
like torture, is absolutely in-
excusable. For my own part, if |
were to find any bugging equip-
ment, | would instantly smash it
and I fancy the owner of the equip-
ment would get very little sympathy
or recompense if he took me to law
about it.

Again—thanks and approval for
publicly condemning an indecent
misuse of scientific discovery and
of technology.

W. H. Cazaly,
Clayhall,
Iiford,

Essex.

Nightlight relay

In the Auto Nightlight article,
published in the April 1966 issue of
Practical Electronics, the relay
suggested was the Omron Type
2051. 1 have since heard from
Messrs Keyswitch Relays Limited,
however, that this relay is no
longer a stock item. A relay
suggested as an alternative by the
firm is the “standard™ 48V DC 1051
relay, and it is further suggested
that this can be used in conjunction
with the Mullard RPY15 photo-
conductive cell. This cell, however,
is not readily available in the
London area, but since the 1051
relay is relatively sensitive,
operating with a current of 8:3mA
at 48 volts, the Mullard ORPI12 as
recommended in the article can be
used with the relay provided the
transformer used is capable of
producing not less than 50V d.c.
across VRI1.

672,

The relay has a coil resistance of
5,800 ohms. Thus, assuming a
maximum of 60V across VRI, the
voltage across the cell will be 30V
when its resistance is also about
5,800 ohms and maximum power
dissipation will then occur. This
will rise to a maximum -a little
above 160mW which is still within
the 200mW rating of the ORPI2.

G. J. King,
Devon.

CAN YOU HELP?

Letters for inclusion under this heading should
be as brief as possible. Replies should be
made direct to the readers concerned.

Sir—I am starting a Radio Club in
the school where I teach. I am in-
tending to use the simpler articles
from your magazine as a basis for
instruction.

Unfortunately I am short of the
July 1965, September 1965 and the
January 1966 issues. Can any of your
readers help?

J. Webb, 24, Beresford Cresent,
Westlands, Newcastle-under-Lyme,
Staffs.

Sir—I1 require the following issues,
complete with blueprints and data
booklets, of Volume 1; November,
December 1964, January, February
and May 1965.

M. W. Hudson,
Allenton, Derby.

30, Merril Way,

Sir—Can any reader supply any
circuit for a Fletcher-Munson curves
type volume control and/or where
could I buy a “Compentrol” five
terminal volume control? The extra
two terminals are tapped off the
control at either end. I require a 500
kilohm or 1 megohm type.

A. Patterson, 28, Emerson Road,
Ilford, Essex.

Sir—We are most anxious to obtain
certain back copies of your magazine
—namely the following: November
1964; January, March and May
1965; February and March 1966.
Dr. M. Kropman, Bromhead &
Denison Ltd., 310-312, Regent Street,
London, W.I.

Back numbers are usually very quickly ex-
hausted. We strongly advise all our readers
that a standing order be placed with their news~
agent to avoid any future disappointment,

Plastics
semiconductors

Sir—I have read with interest Mr. J.
B. H. Gould’s excellent article on
Superconductivity in the July issue,
and note that he has omitted to
mention what may be the most
interesting aspect of this subject,
i.e. rToom-temperature Supercon-
ductivity. Whilst the latter
phenomenon is probably not
possible in known forms of metallic
element or alloy, scientists have
calculated that certain non-metallic
substances may display supercon-
ductivity at room temperature or
even above 300°K. These sub-
stances may also be amenable
to production as plastics. Related
plastics are known to act as
semiconductors.

It is well known that many
organic substances exhibit, at room
temperature, properties of diamag-
netism. In some instances, might
this not be due to supercon-
ductivity phenomena, or some-
thing closely related?

Possibly an investigation of the
diamagnetic properties of certain
organic compounds and organic
semiconductors, especially of
nucleo-proteins and some of their
derivatives or degradation pro-
ducts, might reveal the presence of
superconducting loops. Supercon-
ducting chains might be revealed
by resonance experiments; indeed
much detailed information might
be obtained by an investigation of
the various frequencies.

A dye commonly used for photo-
graphic purposes, diethyl-cyanine
iodide, has been suggested as a
basis for a high-temperature super-
conductor. Another compound
which is known to induce in
plastics saturated with it a con-
ductivity approaching that of
metals is: 7,7,8,8, tetracyano-
quinodimethan; or TCNQ for
short. The conduction mechanism
is electronic, and appears very
promising from the point of view
that superconducting = properties
might be developed.

It would appear that organic
superconductors play an -extensive
role in biology, and that improved
knowledge of such compounds
could lead to much improved, and
more effective, treatment of
cancers, in addition to opening the
way to ‘“‘all-plastic” electronically
active devices.

A. J. Bassett,
Chorley,
Lancs.



TAPE RECORDER

BARGAIN
Capstan
Driven, 5
Transis -
tors

SPECIFICA-
TION: 200/

put — double
track —31 hjcri
speed ( an

74) fast rewind time—5in. spool gives on hour
playing with standard tape, weight 7 Ib, Size 8 x
11 x 3ih. Complete with batteries, microphone—
tape spoo! and instruction manual. Nothing to
go wrong it you use a good tape and keep heads
clean. Demonstration gladly given at our Croydon
shop. Bpecial Bnip Price This Month £11/11-,
‘post and insurance 6/6.

HI-FI SPEAKER BARGAIN
12in, High Adelity
loudspeaker. High
flux permanent
magnet type with

Price 28/8, with
bullt-in tweeter 85/~
plua 3/6 post and
insurance.
MAINS POWER PACK
PO PACKE designed to operate
transistor sete and amplifiers. Adjustable output
¥.-9 to 12 volis for up to 500mA (class B working).
Takes the place of any of the following batteries.
PR1, PP3, PP4, PP8, PP7, PP9, and others. Kit
ises: mains t former-rectifier, smoothing
and load resistor, 5,000 and 500 mid. condensers,
zener diode and instructions. Real enip al enly
14/8, plus 3/6 post.
ACOS GP83 TURNOVYER

PICK-UP CARTRIDGE
For

Diamond for
Sapphire for
This is mounted
and is  standard
replacement for
most record players using Garrard—B.S.R.—
laro, etc., etc. The regular price of this
cartri is 55/, 'We offer these new and perfect
for 15/= (less than the price of styli), plus 2/
post and insurance. /

DEAC RECHARGEABLE
BATTERIES  These nickel cad-
mium cells have negligible internal
resistance. Will deliver current you
require, reduce distortion and are
completely relinble. They may be
recharged indefinitely. Replace-
ments for PP3, 37/- U7, 12/8, U2
82/8, U11 £3/86 or send for list.

SNIPERSCOPE

Famous  war-time
“cal’s eye'" used for
seeing in the dark.
This is an Infra-red
image converter cell
LUORESCENT| with a  silver

SCREEN caesium screen
which lights up (like
a cathode ray tube)
when the electrons
released by the
infra-red strike it.
A golden oppor-
tunity for some interesting experiments. 5/- each,
post 2/-. Date will be supplied with cells, if
requested.

TWO WAY RADIOS __L
Give communication over } mile.
FULLY transistorised—crystal
controlled, built-in telescopic
aerial—press button operation—
PP3 batteries—pair instruments
complete and ready -to wuse
£8/19/8 plus 5/- post and in-
surance, Big S-mile range
model £12/19/8 plus 5/- post &
jns. These cannot be operated
in U.K,

MOVING COIL METER BARGAIN
Panel meters are always being needed and they
are jolly costly when you have to buy them in a
hurry—so you should take advantage of this offer:
9in. moving coll flush mounting meters only §/8,
These are actually R.F. meters and cost about
£3 each but if you don't want them for R.F. then
all you have to do is to remove the thermo-
couple and you will have a 2-3 m.a. meter which
you can make into almost anything by adding
ghunts or series resistor, These are ex-govern-
ment, of course.

e is not definitely stated as an
extra then orders over £3 are post iree.
Below £3 add 2

GOOD COMPANION Mk. VY
SAVES YOU WORE—
IT'S PARTLY BUILT
Like its pred this latest C i
has full-fi performance—such as only a good
wooden cabinet and hi-fux speaker can
give, and due to its being partly built you
will have it going in an evening. Note these

features:
@ All Mullard Transistors including
3 x AF117.

@ Two-tone Cabinet size 11in. X 8in, % 3in.
@ Al circult requirements—Push pull output—A.V.C and feed back ete.
@ Printed circuit board all wired only connections

to Vol. control, WIC. Switch and Tuning Condenser.

@ Pre-aligned 1F stages.

@ Complete with full instructions.

Price only £4/12/8, plus 6/6 post and ins.

NIM COMPUTER

This computer will play games and
do simple tricks and will provide
endless amusement as well
education into compulerisation. Kit
comprises all the components, the
printed front panel and full instruc-
tions. The box is not included but this can be

made very simply from plywood. Price 24/17/8 pluos
3/6 post & ing,

ADJUSTABLE TIMER & DELAY MECHANISM
This is & fine American made unit designed for precision. The time period
is adjusted by a knurled screw. The delay period can be set anywhere from
hours or seconds. The end of the delay operates a microswitch—and re-
setting can be remote controlled or manually reset. The unit is for wall
mounting and Is approx. 4in. x 7in. x 4if,—price 39/8 plus 3/6 post and ins,

DIS-BOARDS FOR QUICK MAINS
These are 4 x 15amp sockets mounted on
a metal box all ready for wiring to your power
plug—intended for mounting on bench or wall—for
use In workshops—Ilaboratories—exhibitions—displays, etc.
They avold the use of dangerous bakelite multi-plugs and adaptors

and other hook-ups —price only 19/8 plus 5/- post and ina.

CORONET PARCEL

Here's a bargain for you—parcel com-
prises: plastic case, printed circuit
board, two dial knobs, volume control,
earphone socket and plastic carrying
case all for 8/8 plus 1/6 post.

AUTOCHANGER BARGAIN
GARRARD

AUTO RECORD PLAYER
Model 2000

This is one of the latest products of the
World's most experienced maker of fine
record reproducers—Its superior features
include—automatic playing of up to 8 mixed
gize records—stopping and starting without re-
jecting—manual playing—pick-up pivots to give low

stylus pressure—large diameter turn-table for max.

stability—adjustments include pick-up height—pick-up

dropping position and stylus pressure. Size is 13}in. x 11 fin. clearances

4iin. above 2lin. below—fitted with latest hi-compliance cartridge for

stereo—and mono., L.P. and 78. Supplied complete with mounting

template and service sheet. Offered this month at the Special Snip price
of £8.9.8 plus 7/8 carrizge and insurance.

YAXLEY SWITCHES

Number of Ways or Positions
Poles 2way Sway 4way Sway 6Sway B8 way 11 way 12 way
5/- 5/2

1 3/ 31 3/8 3/9 31 45
2 3/8 4/1 4/8 5/3 5/5 8/7 718 8/3
3 4/4 5/- 5/8 7/8 8/8 10/8 11/3
4 5= 511 8/9 £/8 8/7 11/= 133 14/4
5 58 8/8 /8 10/3 13/ 16/- 18/-
] 8/5 7(8 8/1 10/8 11/10  16/6 18/9 20/8
8 8/9 9/6 11/5 12/~ 15/- 19/ / 27/8
10 11/- 11/6 13/8 14/8 18/3 24/9 = 33/-
12 13/3 13/8 18/~ 17/8 21/8 80/- 85/- 39/8

14 . 15/8 18/~ 20/6 25/=
21/- 23/8
2 pole 24 way 25/-,

125 watt MERCURY YAPOUR
SPOT LAMP

In addition to the mormal uses in photography
and lighting generally you will find that a spot
light ehining over your shoulder is a great boon
when working on intricate and micro-cirenits.
This month due to a fortunate purchase we are
able to offer i complete “'Philips' outfit for
about one-fifth of its proper price thus showing
you & saving of 80%. The outfit comprises 1256 watt
SPOT LAMP (gives approx. same light as 500 watt
ordinary lamp)—Polyester filled choke sturter and adjust-
able mounting bracket, with lamp holder—listed at over
£10 we offer the complete outfit in perfect order—unused
‘buta little store soiled only 87/8 plus6/6 post amd insurance.

ELECTRICAL BARGAINS
SWAN KETTLE

ELEMENTS __

- = Made by famoua

-4 *Best” com-

1800 watts 230/
250v—normally
30/- each—our
price only 18/8
each.,

G.E.C. 13A SWITCHED SOCKETS

sultable for ring mainz ete. like the
n’;mm fused plus—surl’ac: ’gr sunk
wal ¢ ) mounting type, each,
Mimdi b4/- doz. il

750 watt silica en-
closed element, ellip- &
tical polished reflector Made

You can buy at only 32/6. P. & Ins. 3/6. Maney
back g'lee.

—bracket mounting—
pull-cord switch.
to sell at £4.

SPECIAL BARGAIN
Dry Reed Switches 6/6 each
Magnets 1/= each

CIRCULAR FLUORESCENT
Brings sunshine int
your home. 160 "
watte of light
but  uses
only 40w
Beautiful
fitiings with
glass, non
plastic cen-
tre, fluores- =
cent tube and choke control.
Made by Philips. Regular price £4/15/0. Special
Bargain Price 85/-, plus 8/6 car. & ins. Please
state colour of glass centre, white, pink, blue,
red, black, yellow or cream. Also whether
plug into Jamp holder or eelling mounting model.
B0 watt mdl., 99/8.

FLUORESCENT LIGHT KITS

Our B0 watt kit for 5it. fluorescent tube is the
best money can buy, it contains latest slim line
(easy to hide away) choke made by one
England's largest companies—starter—tube ends
—two chrome clips. All wired up ready—
fit it In a jiffy with just a few screws—price only
22/8 complete plus 4/6 post and ins., or complete
as listed but not wired up 17/8 plus 4/6.

SEMI-CONDUCTOR
BARGAINS

Type : Type Type
No. Price | No. Price No. Price
2N1727 15/- MATI01 8/8 0C71 4/~
| MAT120 7/8 0ci2 5/~
MATI21 8/8 0C75 B~
OAS 5/- ocie 5=
0A10  8/- 0C77 7=
0A47  3/- 8 b/~
| 0A70  2/= | 0C78D  5/-
OA79  2/8 0C81 b/~
0A81 2/8 0C81D  B/-
OAS6 = §/- 5/
| 0AB0 2/8 0cs3 b=
| OA91 2/8 8/-
0DA200 3/ 0C139 8/8
| 0A202 4/3 0C140 12/8
10/= 0C170  b/=
0023 178 0c171 8-
°24 /8 00200 9/-
| oc  7/8 | 0C201 12/8
0028 15/~ C202 13/6
0c29 17/ 0C203 12/6
| ocss 128 | OCP7L 19/8
0c3 15/- | ORFPI2 8/8
| ocdz 68 ORPG0  5/=
0C44  B/- SB0O78  6/8

718 0C45 4/- | SB306 8/8
MAT100 7/8 0C70 4/~ | SB261 10/~

ELECTRONICS

(CROYDON)

LIMITED

102/3 TAMWORTH ROAD, CROYDON, SURREY (Opp. West Croydon Station)
post orders to: Dept. PE, SPRINGFIELD ROAD, EASTBOURNE, SUSSEX




Practical Electronics Classified Advertisements

TRANSFORMERS

TELEVISION:!

From your OWN Car Battery

Famous DELCO TRANSFORMER trans-
forms 12 or 24v. supply to mains Power

for TV, +” drills, etc. , NOW £5_ I o_o

C.0.D. 2/6 extra.

ONLY
VIBRATOR POWER-PAK. Step12v.u
to MAINS output. For Universal AC II)P
razors, small fluorescent ﬂttlngs, 32‘6

mdmb, e P SR e
HOOVER ROTARY TRANBF RMERS.
6v. input, 250v.output. 12v. input, 25 I_
490v, output. 32 watts,
GENERATING SETS. Brand New, TINY
TIM. 12v. 300 watts. In packing case.
S8ELF STARTING. Normal List £35
Price £76. Price Delivered

Send NOW— Delivery by return

JAMES WALKER, ELECTRONICS DIVISION

8chool House, Wood Walton, Huntingdon
Phone Abbots Ripton 368. 9am. to 10 pm.

RATES: 1/3 per word (minimum
12 words). Box No. 1/6 extra.
Advertisements must be pre-
paid and addressed to
Advertisement Manager
“ Practical Electronics”
Tower House, Southampton 8t.
London, W.C.2

FOR SALE
(continued)

TERRIFIC BARGAINS in high class Hi-Fi
Radio, Gramophone and Tape equipment
always available. Save £££'s. Send now for
latest BARGAIN LIST or call Mon-Fri 9-6,
Sat 9-4 or phone PRIMROSE 3314. NRS
Dept. PE., 16 King's College Road, off Adelaide
Road, London, NX.W.3.

B8Y95A TRANSISTORS New: Tested 7/6.
Also: 28302/A 6/6: 28104 20/- AOY17 2G302
0C203 0C205 18113. Many more. Very low
prices. Lists 8.A.E. Box No. 5.

TRANSISTORS UNMARKED UNTESTED.
40 for 10/-, P. & P. 1/-. 4 packets post free.
Relays, thousands of types, special catalogue
free. General Catalogue of Mechanical &
Blectrical Gear, Tools, ete., 5,000 items, free.
K. R. WHISTON (Dept. P]u'l‘), New Mills,
Btockport.

TAPE RECORDERS, TAPES, ETC.

TAPES TO DISC—using finest professional
equipment—45 r.p.m. 18/-. S.A.E. leaflet.
DEROY, 52 Hest Bank Lane, Lancaster.

BOOKS AND PUBLICATIONS

TRANSCEIVERS

W.8. 38 A.F.V. New condition. Complete
set of valves, 17/6, p. & p. 4/-; 30/- pair, p. & p.
7/6. G.P.O. Licence required to operate.
Cireuit Diagram 2/6.

GOVERNMENT SURPLUS. Tlectrical and
Radio Equipment. Our new catalogue No. 16
now ready, 2/6 Post Free, cost refunded on
purchase of goods over £2. ARTHUR SALLIS,
Radio Control Ltd., 93, .\'Drth Road, Brighton.

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 4/6 P.P. 6d
1155 set Circuic and Notes 4/6 P.P. 6d
H.R.O. Technical Instructions . .

L
o
)
]
o
a

38 set Technical Instructions.... 3/6 P.P. 6d
46 set Working Instructions 6 P.P. 6d
88 set Technical Instructions — P.P. 6d
BC. 221 Circuit and Notes . ,i P.P. 6d
Wavemeter Class D Tech. Instr. J,’G P.P. 6d
18 set Circuit and Notes ...... 3/6 P.P. 6d
BC.1000 (31 set) Circuit & Notes 3/6 P.P. 6d
CR.I00/B.28 Circuit and Notes 8/6 P.P. 9d
R.107 Circuit and Notes........ 5/- P.P. 6d
A.R.88D. Instruction Manual ..I5/-P.P. 1/6
62 set Circuit and Notes 4/6 P.P. 6d

Circuit Diagrams 3/- each post free.
R.IT116/A, R.1224/A, R.1355, R.F. 24, 25 and
26, A.1134, T.1154 (all models), BC.342,
BC.348),BC.348,BC,312, BC.624 (E.M. P)
Resistor colour code indicator I,f6 P.P. 6d.
S.A.E. with all enquiries please.

Postage rates apply to U.K. only.

Mail order only to:
Instructional Handbook Supplies

Dept. P.E., Talbot House, 28 Talbot Gardens
Leeds B

FOR SALE

‘HEATHKIT 08-1 oscilloscope new, all issues
Practmal Electronies, Radio Constructor Vols.
17, 19 £16. BARKER, “Return”,
Chl]dswfokham. Broadway, Worcs.

FOR SALE. Oscilloscopes — Galvanometers —
Evershed & Vignolles Meggers. Also other
items and components. Free list. Stamp
please. R. & E. MART, Box 9, G.P.0O.,
Tunbridge Wells, Kent.
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ADHESIVE STRIP LABELS. 3" embossed
/.C. various colours. 1id. letter.

S.A.E. to: —Mr. BROWN, 1 Effie
Place, London 3.1W.8.

CRACKLE PAINT. Black or Grey, { pint tins
4/-, post 6d. from the component specialists.
‘Sl' R.VE() RADIO, 156-8 Merton Road,
Wimbledon, Lund-m. S.W.190.

VENNER TIME SWITCHES. Reconditioned,
14 day clock, once on once off every 24 hours.
Jewelled movement, fully guaranteed, 15 amp.
37/6. P. & P. 2/6. A, R, BATCHELOR,
(1.M. Dept.) 4 Park Road, Bromley, Kent.

ELECTRIC
SOLDERING IRON

FANTASTIC

BARGAIN OFFER
ONLY

nghtwmghl Pistol
Grip handle. 40 -
watt, 240 - 250v.

A.C, der.achabln

handle forms cover FPOST FREE
for iron when not in use., With
4jft. Safety l-core flex. Indis-
pensable for every home handy-
man. A boon to model makers and
a necessity for every electronics
enthusiast. Offered to you ot this
new amazing price,

C. H. SERVICE (Dept. PE|
Lusted Hall Lane, Tatsfield, Kent.

FOR SALE

(continued)
HAMMER PATTERN
BRUSH PAINT FOR

HAMMERIT PANELS AND BOXES

% THE PATTERN IS IN THE TIN %
ALL YOU DO IS BRUSH IT ON !

2% oz. tins 16 i gallon 35/-*

4 pint I gallon 58/-*

I pint 15/- (* sent by road)
Carriage: Orders up to 5/-, 9d; up to 10/, 1/9;
over 10/-, 2/9. Colours: Blue, Silver, Black or
Bronze. Return of post service, Monday to Friday.
From your camponem shnp nr direct from the

FINNIGAN SPECIAI.ITY PAINTS (PE)
Mickley Square, Stocksfieid, Northumberland
Tel. Stocksfield 2280

A.C. STANDARD. "Mains Motors TFractional
H.P. 3}in diax4in long with }in spindle,
Many uses. Brand new, 25/- each. 1. & P’ 2/6d,
Small Battery Motors 1tin dia % 2in long—
4} to 9 volts. Heavy construction; only 'I','Bd.
each. P. & P. 1/- WALTONS W IRELESS
STORES, 15 Church Street, Wolverhampton.

Something Different P

Then just send Stamped
Addressed Envelope for
our list of unusual Radiof
Electronic Spares at
ridiculous prices

JACK PORTER LIMITED

EST. 1928

30/31 COLLEGE STREET
WORCESTER

EDUCATIONAL

B.8c.(ENG.), A.M.).Mech.E., A.M.L.E.R.E. City
& Guilds, etc., on “Satisfaction or Refund of
Fee” terms. Wide range of expert lome
Study Courses in Electronics, Computers,
Radio, T.V., ete. 156-page Guide—FREE.
Please state subject of interest. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, 124k College House, Wright's Lane,
London, W.8.

Full-time courses In RADAR and RADIO-
TELEGRAPHY for prospective marine Radio
Officers. Govt. approved exam. centre.

Also courses in basic ELECTRONICS, RADIO,
TELEVISION and COMPUTERS.

Apply :—Director, British School of Telegraphy,
20 Penywern Road, Earls Court, London, §.W.5

HOME STUDY COURSES in Practical Elee-
tronics. Free Brochure without obligation
from: BRITISH NATIONAL RADIO
SCHOOL, Reading, Berks.

A.M.l.Mech.E., A.M.LLE.R.E. City & Guilds,
G.C.E., ete. Become a Technician or Techno-
logist for high pay and security. Thousands
of passes, For details of Exams. and Courses
in all branches of Engineering, Building,

Electronics, ete., write for 156-page handbaok
—FREE. B.I.T.T. (Dept, 125k), London, W.8,



EDUCATIONAL
(continued)

STUDY RADIO, TELEVYISION AND ELEC-
TRONICS with the world’s largest home
study organisation. LE.R.E., City & Guilds,
R.T.E.B., etc. Also Practical Courses with
ecﬁlﬁ ment, All books supplied. Write for
FREE Prospectus stating subject to I1.C.S.
(Dept. 577), Intertext House, Parkgate Road,
London, 85.W.11.

SITUATIONS VACANT (continued)

PROFESSIONAL FIRM in London requires
assistants to edit and revise, Patent Specifica-
tions, in the electronic, electrical and
mechanical flelds. Applicants must be British
subjects and should be of 0.N.C. to Inter B.Sc.
standard: Starting salary in range £8300-£950
depending on age and qualifications. Applica-
tions in own handwriting to Box 668 REY-
NELL’S, 88/99 Chancery Lane, W,(.2.

ELECTRICAL/ELECTRONICSE TECHNICIAN
required for employment in Mechanical
Engineering laboratories. Salary, according
to age and qualifications, within the scale £940
to £1,250 per annum. Apply, in writing,
quoting reference MST to the Secretary,

BOROUGH POLYTECHNIC, Borough Road,
London, S.E.1.

SITUATIONS VAGANT

EARN AS YOU LEARN

A NUMBER of young men, aged 17-21,
required with electrical or electronics
background.

APPLICANTS will be introduced to the
latest transistorised equipment and will be
trained in prototype construction, testing
and fault finding.

GOOD rates of pay according to experience.
We are however, prepared fo accept
applicants with little or no experience as
long as they want to get ahead, and would
like to form part of a vigorous team with
an panding young y operating
in the exciting solid state field.

Apply in writing or phone:—

Solid State Controls Ltd.
30-40 Dalling Road
London, W.6

RiVerside 2437 (3 lines)

RADIO TECHNICIANS

A number of suitably qualified
candidates will be required for training,
leading to permanent and pensionable
employment. (Normally at Cheltenham but
with opportunities for service abroad or
appointment to other UK. establishments
including London).

Applicants must be 19 or over and be
familiar with the use of Test Gear and
have had Radio/Electronic workshop
experience. They must offer at least "O"
level GCE passes in English Language,
Maths and]or Physics, or hold the City
and Guilds Telecommunications Technician
Intermediate Certificate or equivalent
technical qualifications.

Pay according to age, e.g. at 19 £747,
at 25 £962 (highest age pay on eniry)
rising by four annual increments to £1,104.
Prospects of promotion to grades in
salary range £1,032—-£1,691. There are a
few posts carrying higher salaries.
Annual Leave allowance of 3 weeks
3 days, rising to 4 weeks 2 days.

Normal Civil Service sick leave regulations
apply.

Apply

Recruitment Officer (RT/54)
Government Communications Headquarters
Oakley

Priors Road

CHELTENHAM, Glos.

Can Earn £20+ per week

TRANSISTOR RADIO SERVICE
ENGINEERS

Applicants must have practical experience in all types of
Transistor Receivers.

Write or phone for appointment to

Mr. H. GEE
Perdio Products Ltd.
Lowther Road, Stanmore, Middlesex
Telephone: Wordsworth 0020

TECHNICAL TRAINING by

1CS

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C § trained man.
Let | C S train YOU for a well-paid post in this expanding field.
1 C S courses offer the keen, ambitious man the opportunity to acquire, quickly and

easily, the specialized-training so essential to success,
TV Engineering and Servicing, Electronics, Computers, etc.

Diploma courses in Radio/
Expert coaching for:

* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS

-

C.& G. TELECOMMUNICATION TECHNICIANS’ CERTS.
C.& G. SUPPLEMENTARY STUDIES.

R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
RADIO AMATEURS' EXAMINATION.

* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.
Examination Students Coached until Successful.
NEW SELF-BUILD RADIO COURSES.

Build your own 5-valve receiver, transistor portable, signal generator and multi-
test meter—all under expert tuition.

POST THIS COUPON TODAY and find out how | C S can help YOU in your

career.
sent to you by return mail.

Full details of | C S courses in Radio, Television and Electronics will be

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES.

INTERNATIONAL
CORRESPONDENCE NAME ..
SCHOOLS
ADDRESS

e e e T

International Correspondence Schools ]
(Dept. 152), Intertext House, Parkgate Road,

Lendon, S.W.II.

Biock Capitals Please

A WHOLE WORLD
OF KNOWLEDGE

9.66

AWAITS YOU !
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CONTINUED OVERLEAF
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SITUATIONS VACANT (continued)

RECEIVERS AND COMPONENTS

1. Have an aptitude for the repair, adjustment and
testing of light mechanisms and electrical circuits.

2. Are studying for or have ONC/HNC (Electrical or
Electronics). It would be an advantage if applicants
have radar or tele-communications experience.,

3. Think logically and clearly.
4, Are between 18 and 30 years of age.

Experience in this type of work would be an advantage.
Starting salaries will be in the range of £700-£1,000 per
annum. The Company runs non-contributory Pensions
and Life Insurance Plans: working conditions are good
and the prospects for able men are excellent. Write for
Personal History form to: Miss S. A. Jones, Personnel
Selection Dept., IBM United Kingdom Limited, 101
Wigmore St., London, W.1. quoting reference C/PE/497

on letter and envelope please. IBM

RECEIVERS AND COMPONENTS

LIGHT REACTIVE SEMICONDUCTORS

QCP71 19/6 (or equivalant @ 9/6)
ORPI2 9/

ELECTRONICS ENGINEERS

Intermediate and junior development
and test engineers required by young

: : B¥100 Mullard branded 5/~ each,

and expanding Electronics Company. Ty i rzlzllar?r:r:nﬁslto::c ?cu 8, 4-
2 st. two examples, we have

Some knowledge of transistor A po@u s “";‘“ P

techniques necessary. SILICON CONTROLLED RECTIFIERS

400 p.i.v. 7 amp 27/6.
Please apply to:

Chief Engineer

D.J.M. Production & Developmenl Lid.

5/-, cheapest anywher:l

every device yeu need, including

Winchester House ﬂfun FAMOUS 25 TRANS#STORS FOR

OFFER.
Chertsey Road

St._ Margarets and p
Twickenham L.5.T. COMPONENTS

Phntn—puwer transistors with
circuits 30/- each. ONLY TYPE IN ENGLAND.
300 mc/s PLANAR 2N706 4/9 each or 2 for

THERMISTO%S KS3|W @ /-, GI5 type

We cannot prm: our whale catalogue here but
6d stamp will bring you one. Nme full pages,

Thousands of packets sold; Audio types, R.F.
types or Switching types. ll!atg preference.

Telephone: POPesgrove 6234

23 NEW ROAD, BRENTWOOD, ESSEX

Postage on valves 6d.—3 or more post free.

(continued)
You Too c AN R. &R.RADIO & TV SERVICE

Dept. P.E.
M AKE A c AREER IN 44 Market Street, BACUP.  Tel. 465

SALVAGE VALVES

AUTOMATION
6FI5 5/~ PCF80 4/
EER 6K25 10/- PCL83 5/-
Bwe /- ' Pz 4o
. . . if you grasp this opportunity to train as an IBM ooz 8- \ PLe3 4
Engineer, in the Data Processing Division's Machine Erso 3 \ PZ30 s
Overhaul Centre at South Ruislip, Middlesex. After EFSI 26 ‘ 3ol o/
; ) ; ; EFB5 5/- u329 5/=
studying at the nearby Engineering Education Centre, ecce 4 iopiz 48
you will gain progressive experience through overhaul ECLeo 4/ | PYSI0 5/
and repair of punched card machines. There will be e = -~ i
further opportunities to progress to electronic com- e > L
puters if you show the necessary aptitude and ability. EF7A 76 30P4 16
. PL36 7/6 PY32 6/-
There are openings NOW for several men who: PY33 76 ] PY82 8-

1 Pole 8 -way switch, complete with 8 resistors 2

@ 1K,
6.8K. 3f6 incl. post.

Fireball Tuners less cover cans otherwise O,
8/6d post paid.
3/6d. 8 inch rnd 7/6 post 2/3d.
rnd 1-5 ma D.C. ex equip. 15/~ post 3/-.

New Valvcs
6K8, 6R7 4/6d
6K7, 6F6 6B8G 3/-d.

S.A.E. with all enquiries,

@ 15K, one each of 22K, 15K, 18K,

K.

Speakers ex T.V. 6 X 4 inch
Meters 2 inch

SPECIAL OFFER

I Watt S.T.C. 300 MC/S N.P.N.
Silicon Planer. 1009 Transistors.
Limited Stocks. £1 for 6.

3/- each. 0OC44, OC45, OC70,
OC71, OCs8l, OC8ID, 0OC200,
Get 16, Get 20.

4/- each. AFIl14, AF115, AFIl6,
AFI17, OCI70, OCI7I.

5/~ each. OCI39, OCIl40, Get
7, Get 8, Get 9, XCl4l, BYI00,
OA211.

SUN SOLAR CELL KITS
24 Page Booklet on Experiments
inc. 4 Solar Cells 11/- Set.

G.P.O. DIAL TELEPHONES
20/- each. 35/- pair.

Send éd. for full lists: inc. S.C.R.
Zeners.

Cursons
78 Broad Street

Canterbury
Kent
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RECEIVERS AND COMPONENTS
(continued)

COMPONENTS BONANZA! $.A.E. for big list!
11\.; J. BASSETT, 28 Park Road, Chorley,
nes,

FIRST GRADE SEMICONDUCTORS
2M2926 B 55-110 @ 4/3 B 90-180 @ 4/6
2N2916.E 150-300 @ 4/9 B 235 470 @ 5/6
OCAS, 4/-; OCTI, 4/6; 2N1302 5/-; 2N1303, 5/
1N69‘ IOI- 7.N706 7,'5 OC36 10/6; OCB3, 5/6;

DIODES BY 100, 5/- Al4D ,'

S.C.R. C?.'ZD4DOFIV 7.4 amps @ 35/~
U.)T. 2N264§ to trigger S.C.R C22D @ 13/6
MILLS ELECTRONICS
| Uliswater Road, Leverstock Green
Hemel Hempstead, Hertfordshire
C.W.O, Post Free S.A.E, List Mail Order Only

COMPONENTS, VALVES, TRANSISTORS, etc.
Call or send 6d. for list. ROGERS, 31 Nelson
Street, Southport.

A NEW DIMENSION
In ECONOMY and RELIABILITY

These new Silicon Planar NPN ceramic/epoxy
resin transistors give extreme reliability at a
new low cost. Electrically equivalent to the
popular 2N2926, the C52926 has a dissipation of
300mW max. (:n increase of 50%) and has the
standard TO-1B terminations.
Prices and selections are as foliows:
red, 855 to 110 3/6

orange, 390 to 180 3/9

yellow, B150 to 300 4/-

green, G235 to 470 4/9
This encapsulation is additionally useful for
model control and other applications invelving
severe vibration.
SILICON Power Transistors, type 407-50. s0v,

29W max,, or 16W @ 100°C case, 17/-
PNP planar, 2N3702, ﬂlSD-ZDO 6/-
Also UHF, HY :nd ultra high gain silicons in
stock

Photoconductive cells, very sensitive, 5/3
Resistors, new, W, , 470 to 10M, 2/3 doz.
Rectifiers, BY238, BSUV PIV, 1A, 4/6

ELECTROVALUE
6 Mansfield Place « ASCOT « Berkshire

SEMICONDUCTORS. C(lose equivalents: OC35
4/9; OC72 2/-; 00170 2/6; OC44 2/-; OCT1
1;!, BY100 4/ 3; OA70 8d. P. & P. od.

A P. WISE, 19 Harbeck Rd., Bournemouth,
Hants,

COMPONENTS POSTAL SERVICE

% SWITCHES — Quality push-butten and 12
way rotaries made to order. Send details
for quotation,

% SLIDER SWITCHES—Professional grade
D.P.D.T, Special silver contacts, 2 off ... 5/9

*POTENTIOME?ERS—SKPreﬁ;

% RESISTORS—5% Hi-Stab Carbon Film
15|ﬁ to IMQ (. wut). 10 off, one pr:fcrr‘ed
value ...... :

* CAP:SITDRS—PaIyester Fo

: 160 VDC/
33 pF to .luF:5 off, one preferred value 3/6
A5uF to .47uF:5 off, one value ......... 5/«

* ASSORTEﬂ RESISTORS—Hl-Stab.
00 off (5% or better, yorth £3)

(P. 1/6 per order, CW.O.)
EI.MBIIIDBE INSTRUMENTS LTD.

26 Ganghill, Guildford, Surrey

1 WATT TRANSISTOR AMPLIFIERS 21.
Push Pull Output, Complementary Symmetry,
Matches 15n Speaker, Transformers not
required, British Make, Size 2}" % 1" x 17,

9 volt battery operation. ROBERTSON,
38 Silverhill Dr., Denton, Newecastle upon
Tyne, 5

MISCELLANEOUS

“pP.E.”" A.C. Millivoltmeter. Flash Guns
Beam Switching Unit. Photographic Proces.
Timer. Computer for Nim. Thyristor Control
Unit and all constructional projects going back
to issue 1. S.AE for itemised price lists.
Please state lists required. AJAX ELEC-
TRONICS, 184 Rumbold Road, Fulham,
London, !-. W.6.

MISCELLANEOUS
(continued)

SERVICE SHEETS
(continued)

CONVERT ANY TV SET into an Oscilloscope.
Diagrams and Instructions, 12/6. REDMOND,
42 Dean Close, Portslade, Sussex.

PRINTED CIRCUIT BOARDS only 6d. sq. in.
Component bargains. 8.A.E. lists. BEEJAY
ELECTRONICS (P.E.) 106 Reddicap Heath
Road, Sutton Coldfield, Warwickshire.

YUKAW Monmu EGG SHELL
SELF-SPTRERL pnmvd (CRACKLE) FINISH

Black samao price as Hammer finishes (sea our main advert., page 530

Ul here3 s WIRINKLES]

our—

TRANSFORMERS Rewound. Output or
mains. Specials made to order. Reasonable
prices. S.A.E. enquiries. RATCLIFFE, 27
Station Road, Holmfirth, Yorks.

BERNIESOUND (AUDIO ENGINEERS)
Design-Build-Repair-Modify
All types of Electronic Equipment
'or estimates write to:—
Mr. Brown, 1 Effie Place, London, 5.W.6.,

SERVICE SHEETS

SERVICE SHEETS for all makes Radio, T/V,
Tape Recorders, 1925-1966. Prices from 1(

Catalogue 6,000 models, 2/6. Free fault-
finding guide with all sheets. All types of
Valves, Components, Books, S.A.E. lists.
Please send stamped addressed envelope with
all orders/enquiries. HAMILTON RADIO,
‘Western Road, St. Leonards, Sussex.

SERVICE SHEETS
4/- each, plus postage.

We have the largest supply of Ser-
vice Sheets for all makes and types
of Radios and Televisions, etc. in the
country. Speedy Service.

To obtain the Service Sheet you

require, please complete the at-
tached coupon:

From:

L F s A AR R e e s S
Address: ........ SS e daviisis dadseennsis s iiass

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W.1
Please supply Service Sheets for the
following :

L T R e N A e
Model No.: ................. Radio/TV
Make: ..... Sei NI AN REER AR
Model No.: . Radio/TV
Make: .....

Model No.: ....ccvvenees Radlo!TV
| also require the new 1966 list of
Service Sheets at 1/6 plus postage.
(please delete items not applicable)

I enclose remittance of ...........cceevennes
which includes postage

MAIL ORDERS ONLY sepe. e

CIRCUIT, COMP., VALUES, Avo model 7. 2/6
us S.A.E. TELRAY, Maudland Bank,
reston.

STATE MODEL NO. Radio 1/6. TV 3/-.
S.A.E. DARWIN, 190 George Street, St.
Helens, Lancs,

Ex N.E.V, C.C.T.V. Camera and Monitor
Circuit Diagrams. S.A.E. for list. LOWE, 62
Brownswood Road, London, N.4.

ABC's of SILICON
CONTROLLED RECTIFIERS

An introduction to SCR's explaining what
they can do and how they do it, by Lytel. 17/=

ELECTRONIC GUITAR AMPLIFIER
HANDBOOK, by Darr. 25/

ABC's OF COMPUTERS, by Lytel. 17/-
PROXIMITY DETECTORS AND
METAL LOCATORS, HOW TO
BUILD, by Shields. 21/«

UNDERSTANDING DIGITAL COM-
PUTERS, by Benrey. 17/-

TRANSISTORS IN LOGICAL CIR-
CUITS, by Altes. 17/-

CIRCUITS FOR AUDIO AND TAPE
RECORDING, by Judd. 8/3

PRACTICAL OSCILLOSCOPE
HANDBOOK, by Turner. 26/~

FUNDAMENTALS OF DATA PRO-
CESSING, by Lytel. 41/6

TRANSISTOR SPECIFICATIONS
ANDSUBSTITUTION HANDBOOK,
by Techpress. 16/-

All prices include U.K. postage
Where possible 24-hour service guaranteed

UNIVERSAL BOOK GO.

12 LITTLE NEWPORT ST., LONDON, W.C.2
(Leicester Square Tube Station)

10W SILICON AQI‘OLIFIER PACKAGE:
The very latest! Matched set of 5 silicon
transistors and two stabilizing diodes, to
make |0W transformerless audio amplifier
with guaranteed performance. Flat 30-
30,000 c/s. 150 load. Sensitivicy 100uA.
Distortion under 2% at 8W. Works from
40V, 400mA supply. Circuit and data
supplied. Brand new transistors in makers'
package (SGS Fairchild). Price 30/- U.K.
post paid.

Silicon Planar Transistors: 2N2926, B8 — 90~
180, 4/-; 150-300, 4/6; 235—470 5/6.
2N3702 (PNP Class B) 5/6; 2N3707, B
= |00-500 at 100uA. Low noise, 6/-.
2N3704, P,=360mW. §/-, T1407, 450Mc/s
cut-off, low noise h.f. amp. 7/-. Comple-
mentary matched pairs 2N3702/3704 11/~

U.K. post paid. C.W.0. Mail order only.

AMATRONIX LTD.

396 SBELSDON RD., CROYDON, SURREY
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MABRBTIN EEAD
o MR AND TAPE

MARTIN AUDIOKITS comprise an in-
geniously designed series of fully-tran-
sistorised units by means of which you can

l
|
i 20 WATT INTEGRATED build up a hi-fi assembly starting with a
|

simple monc amplifier system and adding

STEREO to it to make a fully integrated 20-watt stereo
» in;r:llhtion. for well uﬂder £30. l'l'hiskan bs:dmd

with low output as well as crystal pick-ups, radio,

ADD-ON UNIT SYSTEM (aipe-huafh, micgpp?;pneg, Yeu:. dB_uildirg.Min
pleasantly easy. Quality is outstanding. Other

M TUNER. units include F.M. Tuner and new complete am-

Ll plifier assembly for Magnavox 363 Tape deck.

THE EASY WAY TO BUILD AND SAVE

Coupon brings latest leaflets | mARTIN ELECTRONICS LTD. I
; 154-155 HIGH 5T., BRENTFORD, MIDD
From good stockists | Martin Leaflet on Aldiokits [] 5 x'

. everywhere. FM Tuner [J, NewRecordakits [], please
l Martin Electronics Ltd AN s et e I

164155 High 8t., Brentford, ADDRESS -
Middlesex. ~ ISLeworth 61/ | P.Es ......... _J

10/ BARGAIN SALE! 10/-

10/-
10/-

10/
10/-

10/-

10/-
10/-

10/-
10/-
10/-
10/-
10/-
10/-
10/-
10/-
10/-
10/-
10/-

10/-
10/-
10/-

20 Assorted Transistor Electrolytics.

3 Television Smoothing Condensers. 200/100, 200/
200, 125/300/50uf., 275 V.

50 assorted 1 Watt 59, Resistors. (Long leads).

100 assorted low wattage types (including printed
circuit).

100 assorted 4 watt to 3 watt (l0 cards each of 10
resistors).

100 assorted Silver Mica/Ceramic Condensers (mixed).
50 ASSORTED PAPER CONDENSERS -00! to -5uf.
500 volt.

100 miniature paper condensers (mixed).

50 untested transistors.

6 Switching Transistors NPN type. Min. 200 m/cs.

6 Switching Transistors PNP type.

ACOS mono pick-up head.

3 miniature earpieces.

20 DIODES. VERY HIGH QUALITY.

Magnetic Lapel Microphone with plug and lead.

37, 4” or 5” loudspeaker. Low impedance.

Signal Injector. Parts and Circuit to make.

Motor Car Rev. Counter. Parts and circuit (excl.
meter).

12 pre-set pots. 10 ohm., 50K. ohm., | K. ohm., mixed.

FREE! 10/- FREE! 10/- FREE! 10/~ FREE
ANY ELEVEN ITEMS FOR £5/-/-1 10/- FREE!

Rush your order now! These prices cannot be repeated!

G. F. MILWARD

17 Peel Close, Drayton Bassett, Nr. Tamworth, Staffs.
Phone: TAMWORTH 2321 POST ONLY

WENTWORTH RADIO

GENUINE HIGH QUALITY COMPONENTS
GENUINE LOW PRICES

1a Wentworth Court, Alston Road, Barnet, Herts
BAR 3087

RETURN OF POST ORDER AND QUOTE SERVICE

QCEI 216 AFil7 26 | CEISTINNG | cape. ivepe
AFII5 4/6 oc3s jo/-  MATI20 7/9 |wich screEN

OC26 10/- MATIOI B/6 i}'ll?f ff: and TRIMMERS
MATIOO 7/9 OA95 |- ONLY 7/6

AFl16  4/6
MATI2I 8/6 OC7I 2/6 oci; 4/’5 P.P. 173 each

OC44 2/6 OC77 3- ACI28 33 [JacKsoN oo
OC72 2/6 ©OC200 3/3 ©OCI70 3/- TUNERS

LEAD SILVER MICA |0PF-1000PF é&d.
1/6 each HI-STABS 1% W 1/-
P.P. &d.

MINIATURE 4 - W RESISTORS 100 -22M 2d.
CRYSTAL W 10% MINIATURE 102 - IM 6d.

EARPIECES |  cppaM|C CAPACITORS 4d.  30/- 100
COMPLETE WITH

OC45 2/6 OcCsID 2/6 OC201 10/6 ADI40 10/-

OA702/- FULL RANGE 1/2. MAGNETIC EARPIECES
4 PIN TRANSISTOR SOCKETS 9d. 250MW ZENERS 4/- each WITH PLUG 3/-. CRYSTAL 4/4

MINIATURE POTS. LIN. 5K0Q, 10K, I0KLOG, 25K, 50K, 100K, 250K, 500K, IM, 2™, 2/- each
We welcome enquiries for all types of components. Lists. S.A.E.

Terms, cash with order, P.P. add 9d. for orders under £2

MINIATURE TRANSISTOR ELECTROLYTICS,

NG”A[ [OMN”’[R BATTERY ELIMINATORS BUILD THIS 27mes
1 The ideal way of running your TRANSISTOR REMOTE CONTROL TRANSMITTER
. e 3 S RADIO, RECORD PLAYER, TAPE RECORDER,
Asimple digital Adder/Subtractor using switches AMPLIFIER, etc,  Types available: 9v; 6v: 4}v -
and lamps only. A fascinating demonstration of (single output) 39/6 each, P.&P.2/9. Kit of Parts £8 Io 0
Binary Arithmetic. Full circuit, with notes on ::‘:z‘;i fi,g"eg‘ég‘.nfp‘.‘" "",_"2*.,"9_("';&:‘;"::::: excl. case . .

the Binary System 3/6, post free.

. W letely: isolated f ins by doubl
Hore[s?:ahle'mfnwt-ﬁgl}: ND iﬁfysgrr'gl:sghm Wound transformer ensuring 100% safety 1 watt output. Crystal contrel.
resistors are ideal for instruments. Your value R.C.S. PRODUCTS (RADIO) LTD. 14 miles ground range. e |
wound to order | ochm to 5,000 ohms 19}, 3/3; (Repc. EELIL Oltval Rded, Dowdsn, W) 3 2 e

output required. All the above units are

1%, 3/63 up to 20kQ2 1%, 4/6; 1%, 4/9. Special

prices for quantities of one value, manufac- [—";;:‘I‘SAOTMAL ELECTRONICS " =
TRUCTIONAL DESIGNS

turers’ enquiries welcomed.

Printed Circuit
All transistor.

, All specified | de Comp : 1 Tone modulated.
W 1% HII?E';ISS'ITSE'S CARBON Metalwork, I'ulsll f:l:g: of Materials, engraved
Panel Plates, Ancillary Equipment and Assem-
Good stocks held, with most special multimeter bled Units. Comprehensive lists availoble for each Type 200/PE
values, 2/- each, 100 to IOMQ. Stock list P.E." Constructional Article. :
i Please send 6d. in stamps for each design 325/7 Fore Street
S BTN OB, MALVYN ENGINEERING WORKS TELERADIO "“[;1ion, N9
25(E), DOMINION AVENUE, LEEDS 7 DAL T S Sadto and Ritnanic ituaicias Radio Control Specialist
7 CURRIE STREET, HERTFORD, HERTS adio Control Specialists

= TELEPHONE :
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You'll find it easy to learn with this outstand-
ingly 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-type drawing.

|

The series will be of
exceptional value in
training mechanics and
technicians in Electricity,
Radio and Electronics.

WHAT THIS MONTH'S
ENTHUSIASTIC READERS SAY
“. .. I have viewed a number of such books in an effort to obtain

the necessary knowledge for the layman to understand easily, and
find that only your own publication can do rhis, and does so very

only.

The New Picture-Book'way of learning
B As I ELECTRICITY (5voLs)
ELECTRONICS (6vols)

The books are based on 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
over these subjects.

To Selray Book Co.
60 Hayes Hill, Hayes, Bromley, Kent
Please send me Without Obligation to Purchase, Basic Electricity/Basic
Electronics on 7 Days® Free Trial. I will either return set, carriage paid,
in good condition within 8 days or send down payment of 15/- (Basic
Electricity) followed by 6 fortnightly payments of 10/-. Down payment
of 15/- (Basic Electronics) followed by 6 fortnightly payments of 12/6,
Alternatively, I will send 68/- i - . -
Electronics—6 parts) post free. This offer applies to United Kingdom

(Basic Electricity—S5 parts). 81/- (Basic

Tick against set required (only one sct allowed on free trial).
BASIC ELECTRICITY O BASI

l).
SIC ELECTRONICS O

| well indeed. . . D. E. F., TROWBRIDGE Signature..
““. .. I find that the new pictorial method is so easy to under-
stand and I will undoubtedly enjoy reading the following five
volumes, thank you for a wonderful set of books. . ."” Name

C. B., LONDON

| A TECH-PRESS PUBLICATION R DR

FULL POSTAL

Address

PES9

POST NOW FOR THIS OFFER !/

SILICON RECTIFIERS I.R. IN2374

BT Enst T | | | NEW RANGE UAF. AERIS FOR
RESISTORS 100 well assorted values and BBC 2 (625) line transmissions

types. 2w. to 2w., 1% to 10%, hy-stabs,

etc. A super buy at 7/6d. P.P. 1/6d. All U.H.F, aerials now fitted with tilting bracket
CAPACITORS Parcel of 100 well assor- and 4 element grid reflectors,
ted silver micas, ceramicsyblpipaﬁ. {,lotlt Mlmé'{éngl-f“l.emyg' 'i glen;gn_ti 35/,
ics, ai variables, etc. element, 3 element, 50/-. element,
:’;,E";‘,!"ﬁsd‘" V) 57/6. Wall Mounting with Cranked Arm,
VAL\.fEi-l'OLD.ERS 7 element, 60/-. 11 element, 67/-. 14 element,
: P. 1/é&d 75/-. 18 element, §2/6. Mast Mounting with
B9A paxolin, 2/- per dozen. P.P. |/éd. Zin. clamp. 7 element, 42/6; 11 element, 53/-;
1/Octal low-loss ceramic Il for ;?I-' “ eleme:'nt. 5%{-: 18 element, 70/-. 7(‘hll;|mc.\‘
P.P. /= w-loss ceramic. or Mounting Arrays, Complete element,
9)- '&P b{x‘ g T2/6; 11 glement, 80/-3 iglelc;mem. BITF'G;lSieﬁemem.
L ELE Y . /= omplete assembly instructions with every
HEADPHONES German made with unit, Low Loss Cable, 1/6 yd. U.ILF Pre-
cushioned ear pads. 5 and 2000 ohm amps from 75-/. State clearly channel number

versions. 29/-. P.P. 2/~

MARCONI CRYSTAL CALIBRATOR
No. 5 MKIl. | Mc/s precision lcrystal
calibrator complete with spares and BBC - ITY * F.M. AERIALS
handbook., Brand new in transit case.
£7.10,0.Carr. 10/-. BBC (Band 1). Telescopic

POTENTIOMETERS 5 kilohm linear, ioft, 21/~ External $/D, 30/-.
10K lin, 15K lin, 50K lin, 100K lin, 250K : _ifv'(;t::-’ﬂ;) { LR
I:é,,”: 'pc'ggle bv, 28¥log: 2M Hin: “1f~ array, 25-/. 5 element, 33/,
With double pole switch 500K log, PRI, RO,y
IM log, 1'5M log. 2/- each, P.P. 6d. Combined BRC/ITV. Loft
With single pole switch 10K lin, 143, 41/3; 145, 489 Wall
50K lin. 2/- each, P.P. 6d. mounting 1+3, 56/3; 1+5,63/9;
Pre-set potentiometers 5K lin, 250K Chimney 1+3, 63/9; 1+5, T1/3.
lin, 300K lin, 500K lin, 1:5M log, 2M lin. VHF ftransistor pre-amps from

required on all orders.

1/= each. P.P. 6d. EphaRA iy 73/~
MO MANUAL toa et [ | | B3 g o sorom e o
COMMUNICATIONS RECEIVERS il . . X
. cable, 8d. yd. Co-ax. plugs, 1/3. Outiet boxes, 4/6.
RG-l £37.10.0, Hallicrafters S38E £15, Diplexer Crossover Boxes, 12/6.  C.W.0. or C.O.D.
Eddystone 888 £69, Marconi CR150 £35, P.&P. 4/6. Send §d. stamps for illustrated lists.
ial!iecarsfti?s SX140 A£2|7.10.0, |R.C_.A. Quotations for i‘pgcgﬂe&{mys available
, ete, arge selection on reques
always in stock,
BRIAN J. AYRES & CO. K.V.A. ELECTRONICS (Dept. P.E)
Dept. EA, 8 Hartfield Road 27 Central Fnr;.de, New Addington
Wimbledon, London, S.W.19 arrey
Telephone: Wimbledon 6063 LOD 2266

thermostatic
soldering iron’
for controlled temperature

Miniature Model 50 watt 55/-
!}l‘lp‘strument Model 70 watt Mk. | (Micro-Switch)

/6
Instrument Model 70 watt Mk. 11 (Magnetic
Contact Breaker) 72/-

Both Models give excellent bit and element
life since the thermostat completely eliminates
overheating and controls the reserve heating
capacity, which makes possible continuous
soldering without chilling of the bit.

The consistent temperature makes these irons
ideal for printed circuit work.

CARDROSS ENGINEERING
CO. LTD., WOODYARD ROAD,
DUMBARTON.

Tel.: Dumbarton 2655.
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ASTONISHING LOW PRICED RADIOS & KITS FROM CONCORD

ASTONISHING CIGARETTE
RADIO !

New RADIO Anyone Can Build

in 2-3 Hours A~ I9/6

EVENTHE
L D ER

« o soklering
only 16 connec-
tions! Then hear
reach out bring-
g in station
-\tler station,
X2t % 1,
Many ‘l‘eatlmnrualsf‘f .Ff of Bradford,

layman like me.

that even the wost dim can follow them .
18/8 plus 2/6 post, ete.

Amnzing Radio Construction Set! Become n  filling volume.
writes: *, . . I have just completed one of your Tlio expert for 35/-. A complete Home Radio  reception. Purchase with confid
welz mrresafu.lly. it is the first time I hare ever .leru. No experience needed. Parts include
tackled anything like a vadio and I must state instructions for-each design, Step-by-Step
here and now, I am amazed how easy it is toa  Plan, all Transistors, loudspeaker, personal
Your instructions and plan Phoue, knobs, screws, etc., al! you need. Box  Send 35/- plus 4/6 P. & P.
have obviotsly Been very carefully thowght outso  B12€ 1475107 2° (parts available separate).
+ Originally £6. NOW 35/- plus 3/6 p. & p.

DIFFERENT
TRANSISTOR
RADIOS

35/-

BORTAEMEY TRANsISTORISED
5 PORTABLE "neaoy suinr
R}-,ADID NOW A FRACTION
OF THE NORMAL

PRICE. ONLY 35 / -
WHY PAY MORE. Allthe latest
refinements are packed into this
new MULTI STATION ALL

transistor radio — the internal
aerial picks up even remote stations

ONLY
18/6

=5 Yes o perfectly
g | ordinary packet
of clgarettes!
|| but it fetches ir
| station after
station, loud and
clear! Holds 10
Cigarettes — yet
cleverly concenls”

and the poweriul built-in speaker gives room highly sensitive, fully (rmgmr{m clrcult

Tndividual tuning, first-class (inel, tiny battery).

Even a young boy can

—packed le it in under 2 hours. No soldering.

in original manufacturers’ cartons.
(Personal earpiece and baltery, 4/6)

(Mail Order Only)

No experience necessary. Only 16 Connec-
tions. From our bulging tmlmonlm file,
Mr. D. B. of Huddersfield writes: o |
have fitted the parts in and it i working wandcrv
wlly ... ALL PARTS including Semi-
Lomlu( tors, A.B.C. Plans, etc. ONLY 18/8
plus 2/6 post, ete.

CONCORD ELECTRONICS LTD -

(Dept. PE28) - 87-89 TABERNACLE 8T - E.C.2

POST
FREE

DE LlIXE PLAYERS

Pleyers
c- ITXIﬁxshn. mn

and Bass wntroll.
fit together perfectly.
Spacial uctions*

All items

TO BUILD
YOURSELF

Portable Cabinet 59/6.
As illustrated. To At any
:tl:andud player or auto-

nEer.
RCS 3 watt amplifier 59/8
Ready made snd tested,
Complete with UCL82
triode mntnde valve and

Superior Amplifier 80/8,
Ready made and tested
Guaranteed better sound!
Fully isolated AC Maina
Transformer 4 watt out-
put. ECL88 triode pentode
valve. Yolnme and hne
controls  with

loudspe: High Flux Quality Loud-
BEGLE PLAY UNITS speaker.

BSE Junior !3 9.6 AUTOCHANGE UNITS
BSR @U7 .19.8 Monarch £4.19.8
Garrard SRP12 .10.8 Garrard 1000 £5. 9.6
Garrard SP25 un 0.8 Garrard 2000 £6.10.8
Garrard A70 £19. 1l 8 ed . 9.6
Garrard LABS0 £24.18.6

Garrard AT80 w.
Garrard 401 £29.19.6 diecast inrntlllle !10 19.8

Q MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw and key
Fin. 14/6 I{in. 18/ 13in. 22/6
§in. 14/9 1in. 18/- 2in. 34/3
Zin. 15/6 Iin. 18/6 2&in. 379
§in. 159 idin. 20/~ 2iin. 44/3
lin. 18/- 14in. 20/6 lin.sq. 31/6

CRYSTAL MIKE INSERTS
1} X iin. 6/6; BM3 1 X 1in,7/8; ACOS1] % im 8/8
TANNOY CARBON MIEE with Bwitch .
MOVING COIL HEADPHONES 100 ohms.
(Slightly soiled but guaranteer )
BARGAIN XTAL PICK UP AE! ﬂnmplela with ACOS
LP-78 Turnover Head and Btyli 20/-; reo 80/-

HEW ELEG'I'ROI.\"I'IGS FAMDUS HAKES

. 23
2/3
- 23]
. 8-

(]
© 8/g| 6+16/450 v. 3/9 | 50+ 7=
A lfﬂ 10+lﬂ]‘|50 V 43 | ‘ 64+1W]350 V 11/8
. 2/~ | 32+ 82/350 v. 4/8 | 100--200/275 v.12/8

PAPER TUBULARS
0.51/9; 1mid. 8/-; 2mid. 150v. 3/=.

350v.-0.1 8d.,
500v.-0.001 to 0.05 8d; 0.1 1/-; 0.25 1/6; 0.5 2/6.
1,000v.-0.001, 0.0022, 0.0047, 0.01, 0. 02, 1/8; 0.047,0.1 2/
0.22, 0.47, 3/-; 2,000v.-0.005, 0.01, 0.02 2/8; 0.05 3/8.
E.H.T. CONDENSERS. 0.001mfd., 7kV., 8/6; 20kV., 10/6.

SUB-MIN. ELECTROLYTICS. 1, 2, 4,5,8, 186,25, 30, 50, 100,
600, 1,000 mfd, 15v, 2/6; 1,000 mid. 50v. 7/6; 2,000/60 11/6.
CERAMIC. 500 v. 1 pF. 1o 0.01 mid., 8d. DISC CERAMICS
1/-. PULSE CERAMICS 10 pF. to 180 pF., 12 kV,, 2/6.
SILVER MICA, Close tolerance (plus or minus 4 pF.), b to
47 pF.,1/-; ditto 19; 50 to 800 pF. 1/-; 1,000 to 5,000 pF., 2/-.
TWIN GANG. *“0-0" 208 pF.--176 pF., 10/8; 365 pF., minia-
ture 10/-; 500 pF. standard with trimmers, 8/-; midget, 7/8;
midget with trimmers, 8/-; 500 pF. slow motion, standard 8/-;
small 8-gang 500 pF, 18/8. S!nxle 0" 385 pF. 7/8.
BHORT WAVE, Single 10 pF., 25 pF., 50 DF 76 pF.,
100 pF., 180 pF., 5/8 each, Canbennged Couplers 8d. nch.
TUNIKG. lid dmlulnc. 100 pF., pF.. 500 pF., 5.’6 elch.
MERS, Compression ceramic 3IJ 50, 70
100 pF., 150 pF., 1;‘3 250 pF., 1/6; 600 pF., 750 pl’ 18,

BAKER LOUDSPEAKERS

HANDMADE BY CRAFTSMER

HIGH FIDELITY
MODELS

2

12in. SUPERB £]5. 0.0.
15in. BASS £18, 0.0.

LABORATORY
STANDARD MODELS
12in. D.W.l.cone £22.10.0.
15in. D.W.l.cone £28.10.0.
PLANS & CATALOGUE
FREE!
GROUP MODELS FOR VOCALS
BASS LEAD and RHYTHM GUITARS
Freq. res. 30-10,000 cps. Voice Coils 15 ohms. Heavy duty

‘Group 25’ ‘Group 35’ ‘Group 50’
s Sgns. . §lons. Lo IBgns.

;OUDSPEAKERS P.M, 8 OHMS. 2lin., Sln I'
7in. X 4in., 15/8 each; 8in. 17]3 8lin. 1B

(15 ohms 35/-); 10in. /ﬂm 22/i % Bin,
21/-, E.M.I, Double Cone 13! x 8in., Surl.'n olu:n modnl.l. 'ISI-
W.B. 10in. HF1012, £5.10.0.; 8in. EFS].B.S .10.0. Crossover
85/-. Horn Tweeters 3-16 Ke/s. 10w 29/6; 20 w 20 Ke/s.
89/8.

BEST BRITISH PVYC RECORDING TAPES
.19/ D.P. 7in. 2400k 29/6
.14/6 D.P. 53in. 180K, 9;[8

11/6 D.P. 5in. lmﬂ
Tape Heads: Collaro £ track 28/6 pair. 4 tnek 70/= pnir

e e
T.V.REMOTE CONTROLLER. For Philips 19TG111A,
121A, 125A. 1424, 28TG111A, 113A, 121A, 131A. Stella
ST1033A, 39A, 434, 63A. Cossor CT1910A, 21A, CT2810A

214, 31A. Eudth n]uzolx.a?ig: 111t 7*wny fc.bmf.. ﬂ‘ulsl.“::t
Vol d_Brightness, de, elc,, @ 3
N%%x:laman BOXES, OUR PRICE 12/8 POST FREE.

i 1t
Bpue Spml: 2/8, !‘nm Splicer 6/, Leader Tape 4/8.
MAINS TRANSFORMERS .

2/- ench
250-0-250, 80 mA. 6.8 v. 3.5 a, Rectifier 6.3 v.1 a. or §
v. 2a. 25/-; Ditto 350-0-350, 29/8; MT. 510/300-0-300 v.
120 mA.,, 6.8 ¥. 48 . .coiunvanssrrracnenanas
MINIATURE 200 v. 20 mA., 83 v.12. . A
MIDGET 220 v. 45 mA., 8.8 v. 28, .......
SMALL, 300-0-300 v, 70 mA., 6.3 v. 4a. .
HEATER TRANS, 6.3 v. 1} l.. /8; 6.3 v.
Ditto tapped sec. 1.4 v., 2, 3, 4,5, 63 v. 1
GENERAL P“BPDEE Low VOLTAGE.
6, 8,9,10,12,15,18,24 and 80 v. at 2
Ditto, 1 amp., 5, 10, 15, 20, 25, 80, 35, 40,
Bub-Min. Mains to 9 v. B0 mA. 1 3 1} X llin
AUTO TRANS. 150 w., 0, 115 v., 230 v., 25/-; 500 W BE,'B

-

JACK SOCEETS Std. open-circuit 2/6, close-circuit 4/6.
Lead Socket 6/-. Grund 3— 1/3; Lead 3/6.
Phono Plugs 1/-. Socket 1/-. Buunn Plugs 1/-. Sockeis 1/-,
JACK PLUGS STAHDAR]) Screensd 3/-. Grundig 3-pin 8/8.
WAVE-CHANGE SWITCHES WITH LONG SPINDLES. a8
4 p. 2-way, or 4 p. 3-way, 3/6; 8 p. 4-way, 2 waler, . 8/8
Wavechange “ MAKITS ” 1 p. 12-way, 2 p. 6-way, 3 p. 4-way,
4 p. 3-way, 6 p. 2-way. Prices include cllck spindles,
adjustable stops, spaces, ete,, 1 wafer, 8/8; 2 waler, 12/8;
8 waler, 16/-; 4 waler, 19/8; 5walnr 23/-; extra wafers, 3/6.
TOGGLE SWITCHES, 6.p., 2/-; d.D., 3/6; d.p.d.t., 4/
SPEAKER-FRET. Tygan various colours, 52in. wlﬂe from
10/=1t.; 26in. wide from 5/~ It, Samples, large, 8.A.E.
EXPANDED METAL, Gold or Silver 12 x 12in.

£ p. 2-way, or 2 p. 6-way, or 8 p, 4-wayor 1 p. 12-way;

RETURN OF POST DESPATCH Minimum P.P, Charge 1]6 per order unless otherwise stated. Full List I/-, C.0.D. 2/6 extra. CALLERS WELCOME

RADIO COMPONENTS SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON

Written guarantee with every purchase. (Export: Send remittance and extra postage, no C.0.D.) Buses 133, 68 pass door. S.R. Stn, Selhurst. Tel.: THO 1685

YUKAWN

SO PROFESSIONAL

TECHNICAL TRADING Co.

SELF-SPRIN sivorrs 1o || |oicmmampome s | TE o s e
vertised available, also see
. AEROSOL WAY ! = items adver.tiled 'in Prac- g Staniian(#l Pmygaa 8" Dngs‘l]enl’ll; 4=
e € tical Wireless. Huge Hi- 4 3001t.  4/8 ry 500ft.  8/=
3 GET THIS AIR DRYING “AMMER FINISH § Fiand Components stocks | o oot 778 &, ion. 18
tall b hes. 8 t. 33"
2 YUKAN Aerosol spraykit contains 16 ozs. fine NOW! § B e 7 1200fc. 13/6 | 7-  2400ft. £
w quality durable easy instant spray. No stove baking = k7 Long Play _ Triple Play
& required. Available in Grey, Blue, Gold, Bronzeat ~ E% s b _ ROBOPHONE ORDERS 3= ogsit. g9 | 47 900ft. 18-
- h s 4 ; e Your C.0.D. order exceeding £1 47 4501t. 5/8 5°  1800ft. 26/«
— 14]11 at our counter or 15/11, carriage paid, per .~ 2 can be telephoned to 5" Gooft. 10/8 | ©1° 2400it. S84/-
© pushbutton self-spray can. SPECIAL OFFER: | can = BRIGHTON 880722 51 1200t 13- | 77 3600ft. 44/
& plis optional transfarable snap-on trigger handle at any time day and night 7 1800Mt. 18/6 Qs Tnla PIE
3 (value 5/-) for 18/11 carriage paid. Post 1/- 3" 600ft,  B/=
o 10 TOTTENHAM COURT RD., LONDON, W.1. Tel: MUS 2639

Choice of 13 self-spray plain colours and primer (motor car quality)

also available 350/352 FRATTON RD., PORTSMOUTH. Tel: 22034

72 EAST STREET, SOUTHAMPTON. Tel: 25851
ALL MAIL ORDER AND RETAIL SHOP

PARK CRESCENT PLACE, BRIGHTON

Please enclose cheque or P.O. for total amount to:
YUKAN - DEPT. PE/9 * 307a EDGWARE ROAD - LONDON * W.2

680




VALUABLE NEW HANDBOOK

FREE mewetes

Have you had your copy

The new edition of “ENGINEERING OPPOR-
TUNITIES?? is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES”’ should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

Thisremarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

MECH. ENGINEERING
Gen. Mech. Eng.—Mainten-
ance Eng. — Diesel Eng. —
Press Tool Design — Sheet
Metal Work Welding —
Eng. Pattern Making —
Inspection - Draughtsmanship
— Metallurgy — Production
Eng.

RADIO ENGINEERING

General Radio — Radio &
TV Servicing — TV Eng. —
Telecommunications — Elee-
tronics—Sound Recording—
Automation—Practical Radio
—Radio Amateurs’ Exant.

CIVIL ENGINEERING
General Civil Eng. — Muni-
cipal Eng. — Structural Eng.
Sanitary Eng. — Road Eng.
Hydraulics—Mining— Water
Supply—~Petrol Tech.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

ELEC. ENGINEERING
General Electrical Eng. —
Installations— Draughtsman-
ship — [Huminating Eng. —
Refrigeration — Elem. Elec.
Science — Elec. Supply —
Mining Elec. Eng.

AUTO ENGINEERING
General Auto Eng. — Auto.
Maintenance — Repair —
Auwro. Dicsel Maintenance —
Auwto, Electrical Equipment—
Garage Management.

BUILDING
General Building — Heating
& Ventilation — Plumbing

— Architecture — Carpentry
Painting — Decorating —
Specifications & Quantities
— Surveying — Architectural
Draughismanship.

T0 AMBITIOUS

of “Engineering Opportunities >’ ?

THIS BOOK TELLS YOU

+ HOW to get a better paid, more interest-
ing job.

Y HOW to qualify for rapid promotion.

+ HOW to put some letters after your name
and become a key man . . . quickly and
easily.

% HOW to benefit from our free Advisory
and Appointments Depts.

% HOW you can toke advantage of the
chances you are now missing.

Y% HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

156 PAGES OF EXPERT

CAREER - GUIDANCE
PRACTICAL INCLUDING
EQUIPMENT TOOLS

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics,Etc., BT,
A.M.LE.R.E. City & Guilds NOW offers you a
Radio Amateurs’ Exam. real laboratory train-
R.T.E.B. Centilicate ing at home with
P.M.G. Certificate practical equipment.
Practical Radio Ask for details.

Radio & Television Serviting
B L I L E.T.

The specialist Elee-
tronics Division of
B.I 7

Practical Elecironics ~
Electronics Engineering
Autemalion

You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES?”’, and if you are earning less than
£30 a week you should send for your
copy now—FREE and without
obligation.

POST NOW'|

B 10 B.LET., 316A COLLEGE HOUSE,
|29-31 WRIGHT'S LANE, W.8.

3d. stamp it pm'n'.fiu.
an wnsealed envelope.,

Please send me a FREE copy of “"ENGINEERING
I am interested in (state subject,

OPPORTUNITIES.”

Which qualification would increase your earning power?

A.M.|.Mech.E,  AMSE, . AMILCE, A.M.LER.E., B.Sc., PEBRME v o iR s R e s e e s FE B g Do
A.MIPE, AMIMIL, ARILBA, AILOB, AM.I|ChemE, ARICS.,

M.R.S.H., A.M.LE.D., A.M.L.Mun.E.,, CITY & GUILDS, GEN. CERT. OF ABPEBRESS L o o Kk s e O i S d PRy o
EDUCATION, ETC. l I

BRITISH

HE B.LE.

INSTITUTE OF ENGINEERING TECHNOLOGY
316A COLLEGE HOUSE, 29-31

T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

Published about the 15th of the month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2.
THE CHAPEL RIVER PRESS, Andover, Hanis. .

WRIGHT'S LANE, W.8

Sole Agents for Australia and New Zealand:

_WRITE IF YOU PREFER NOT TO CUT THIS PAGE l

Printed in England by
GORDON & GOTCH (A/fsia) Ltd.: South

Africa and Rhodesia: CENTRAL NEWS AGENCY LTD.: East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including
postage for one year: To any part of the World £1 16. 0.
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PRICE REDUCTIONS FOR MANY ITEMS THIS MONTH

SILICON CONTROLLED
RECTIFIERS
100 PIV, | Amp 7/6
THYRISTORS 100 PIV. 3 Amp 10/6
400 PIV, 7 Amp =
NEW 14-PAGE TRANSISTOR/RECTIFIER
CATALOGUE NO READY.
NEW DEVICES—PLENTY OF PRICE RE-
DUCTIONS. Send 3d. stamp for free copy.

e —————
WE_CAN SUPPLY FROM STOCK MOST

IN THIS MAGAZINE. SEND LIST FOR
QUOTATION. ASK FOR NEW 4.PAGE
CATALOGUE SUPPLEMENT ALSO LIST
OF SPECIAL HI-FI COMBINATIONS.

1966
CATALOGUE

Fully detailed and
illustrated. 150 pages
of components,
equipment, etc,
Over 5,000 stock
items. PRICE 6/-,
post paid. Free dis-
count vouchers with
every catalogue.

*ATé0 mono  £10.10.0.

GLOBEMASTER MW/LW/SW
PORTABLE RADIO TO BUILD
Special purchase reduces price
Full 3-waveband tuning. Pushbutton
wavechange. Superhet printed circuit.
Black-chromed cabinet |1 x 71 % 3}in.
(SWY 17-50 metres), Ear/Record sockets.

TOTAL COST £9 P.P.
TO BUILD £7.19.6 3/6.

(n

(5) TOURMASTER CAR RADIO

7-Transistor MW/LW Car Radio. 2
volt operated. 3 watt' output, Push-
button wavechange. RF stage. Supplied
builc, boxed, ready to use with Speaker

and Baffle. Car fixing kit and manufac-
turers’ current guarantee. Special
Bargain Offer. Buy New!

PRICE

£9.9.05¢

10 AND 20 WATT MONO AND STEREO TRANSISTOR AMPLIFIERS

(9) POWER AMPLIFIERS. 10 watts
RMS output. 100mVY input. 30 ¢/s to
20kefs -+ 1dB. 6-Transistor Push-pull.

Panel size 4><2L < lin. H/S 4 :<4in.

TPAI10/3 3-5 ohm spkr.” £4.10.0, pp. 2/6
TPAI0/I5 12-16 ohm spkr.,

£5.5.0, p.p. 2/6

(Mains unit for | or 2 amplifiers,
59/6, p.p. 2/6)

The Finest High Fidelity at |

Unbeatable Prices |

(10) PREAMPLIFIERS. 8 input
selector. Treble, bass, volume, filter~
controls. 1imV to 300mV inputs.
Battery operated or from Mains Unit.

Output up to 150mV RMS.

MP2 Mono 91 x 21 x2in. £5.10.0, p.p.
2/6 (brown and gold front panel 8/6)

SP4 Mono/Stereo, 953} x I8in.,
£10.19.6, p.p. 3/6 (front panel plate 12/6)

@ ALL UNITS BUILT AND TESTED

BUILD A QUALITY TAPE
RECORDER

Three speeds—3 watts,

Complete kits with new 363" decks.
Supplied as preassembled sections.
Complete with portable cabinets and
Speaker—excellent quality. 77 1,200fc.
tape and spool and Acos 45 microphone.
2track 10 gns. 4 track £13,10.0.P.P.5/-.
*'363"" decks with tape and Acos mic.

% TWO TRACK 4 FOUR TRACK

£26 e  £30 5f

(3) 5 WATT AMPLIFIER
6-Transistor Push-pull, 3 ohms.
into 1K.
BUILT AND TESTED PP
(optional mains units 54/=) 69 ll6 2/-
14 wate version 59/6. .

New matching Preamplifier, 6 inputs,
treble/bass/selector/volume controls. 6=
10mVY ofput. 9-18Y supply. 79/6, p.p. 2/=

For uss with any Transistor Amplifier

DEAC CHARGER
To charge 3-6 volt and 9-6 volt packs.
Fully mains isolated 45 I PP.
= 20

6mV

8/6

(13) REGENT-§ MW/LW
POCKET RADIO TO BUILD

6-Transistor superhet. Geared

tuning. Push-pull output. Moulded

cabinet 5 % 3 x 1}in. Phone socket.

ga HI-Fi
U‘PMEN
Sp;cm parc

prices.
have your en-
quiries for

in moulded case.
(4) DEAC CELLS

el RECHARGEABLE BATTERIES

@ 36 volt 500 mA/H. Size:
13" x 13" dia. .. 12/6, p.p. 1/6
® 2‘6 vo_l: 225 mA/H. Size:

Let us

TOTAL COST g P.p. | caviement. N OUk % gia .. 20/-, p.p. 1/6
TO BUILD 69,‘6 2/ | fer caalosus | BRAND NEW — Offered at a

Special purchase reduces price range. fraction of normal retail price.
(6)° 15 WATT AMPLIFIER (16) VHF FM TUNER TO BUILD
New 8-Transistor design. Push-pull 87/105 Mc/s Transistor Superhet.

output for 7% to |6ohm speaker. 150mVY
input. 30c/s to 20kc/s +4-1dB. For use
with. valve or transistor preamplifiers
as item (10) above. Size 2§ x 2% < 6}in.
PRICE BUILT PP,
AND TESTED £7' 196 3/-
(Mains unit 79/6, p.p. 2/6)

Geared tuning. Terrific quality and

sensitivity. For valve or transistor
amplifiers. 4 x 3} x 2%in.

TOTAL COST P.P.
TO BUILD £6- [96 2/6.

(Cabinet Assembly 20/- extra)

n GARRARD DECKS

(p.p. 5/- any type)
1000 mono £5.19.6. stereo £6. 6.0

2000 mono £6. 6.0. stereo £6. 6.0
*SP25 mono  £10.10.0. stereo £10.19.6
ATS5 mono £6, 6.0, sterec £6. 6.0
*AT6 mono £8.19.6. sterec £9.10.0

stereo £10.19.6

3000LM stereo €8.8.0
(*Deram cartridge add 60/- to mono
price). All autochange (except SP25),
complete with cartridge. Brand new.
Latest complete list on request.

()] YHF FM TUNER
Supplied as 2 Preassembled  Panels,
plus metal work Superhet design, 88-108
Mc/s, 9 volt operated.

Total cost to assemble £12.17.6, p.p. 2/6.

(12) MULTI-METERS
PT34 1kV39/6 TP5S  20kV £5.19.6
Mi . 2kV 49/6 EP30k 30kV £6.10.0

TPI0 2kV 75/- EP50k 50kV £8.15.0
EP10k 10kV 79/6 500 30kV £8.17.6
ITI-2 20kV 69/6 EPI00k 100kY £10.10.0
EP20k 10kY 99/6

(14) MW/LW QUALITY
TRANSISTOR RADIO TUNER
Fully tunable superhet with excellent
sensitivity and selectivity, . Output up
to 4 volt peak, Complete with front
panel, etc. 9 volt operated. For use

with any amplifier or tape recorder.
TOTAL COST PP,
£3.19.6 25

12/18V supply. 2§ %2 l}in, *

. —13)

LET US QUOTE FOR COMPONENTS AND
EQUIPMENT FOR YOUR CIRCUIT

HENRY'S RADIO LTD.

303 EDGWARE RD., LONDON, W.2
PADdington 1008/9
Open Mon. to Sat. 9-6.  Thurs. | p.m.
Open all day Saturday.

TO BUILD
(2) NOMBREX TEST UNITS
*]50 ke/s—350 m/cs RF Generator

All Transistor £9.10.0
*10 ¢/s—100 kc/s Transistor

Audio Generator £16.15.0

TR G TR Y e $
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