


ADCOLA Soidering JACKSON

the big name in PRECISION components

IHSlr“mEnls add ln MINIATURE TUNING CAPACITORS

- = The Jackson ‘O’ range TYPE 00"
yn“r e Inlenny contains six basic types of
different air-dielectric

tuning capacitors with a
wide variation of capacities
available in each type. In
addition, there are optional
extras such as concentric-
spindle slow-motion drives,
built-in trimmers and

ADCOLA 64

for Factory Bench
Line Assembly

A precision instrument—supplied
with standard 3/16” (4.75 mm)

w  SS—

Standard temp. 360°c at 23 1§j maximum capacitance per
watts i section ranges from 12, 18 or 24 pF for FM types to 420
Spegial temps. from 250°%c— ! pF for AM types.
4i0Fe 1 Y Type OO miniature twin capacitor at 12/6 each
*Additional Stock Bits | % Type OFM two-gang for FM at 12/9 each
(llusteated)javailatie % Type O two-gang for AM at 12/9 each

COPPER

Werite for literature

JACKSON BROS. (wonoon) LTD. (pept. P.w.)

KINGSWAY-WADDON, CROYDON, CR9 4DG

=

—— et
B3 |° — 3.2mm CHISEL FACE

I ———

B14 & — 24mm  ciseL Face Phone Croydon 2754-5 (01-688) Grams: Walfilco, Croydon
: —— | U.S. Office:—M. SWEDGAL

B24 A& — 4.76 mm ISREWDRIVER 258 Broadway, New York. N.Y. 710007

f m——

B12 & — 475 mm EYELET BIT

BSsg + — 6.394 mm  CHISEL FACE

LONG LIFE

= 1
B42LL & — 475mm  CHISEL FACE

| —r

B38LL ' — 3.2mm  CHISEL FACE
| ——

B14 LL ¥ — 2z4mm  CHISEL FACE

PHOTOELECTRIC KIT

CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, 3 Diodes. Resistors. Gain Control, Terminal
Block, Elegant Case, Screws. etc. In fact everything you need to build a Steady-Light
Photo-Switch/Counter/Burglar Alarm. etc. (Project No. 1) which can be modified for

modulated-light operation.
PHOTOELECTRIC KIT

39/6

- _-:' - :_l Postage and Pack. 2/6 (UK)
PHOTOELECTRIC i Commonwealth:
B44 LL e SCREWDRIVER \
4 475 mm oo ::‘:GI;::EA::T; very |HIIH] SURFACE MAIL ¥6

AIR MAIL £1.0.0
Austraha, New Zealand.
S. Africa, Canada and U.S. A,
Also Essential Data Circuits
and Plans for Building

10 Advanced Designs

P

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: 1 Invisible-Beam Projector and | Photocell
Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms. Counters. Door
Qpeners. elc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks. Infa-red filtesr. projector
lamp holder, building plans, etc. Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth:
Surface Mail 2/~; Air Mail 8/-.

Don’t take chances. We don't.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they’re so popular. You get : LONG RANGE INVISIBLE BEAM OPTICAL KIT

consistent good service. . .relia- CONTENTS: As above. Twice the range of standard kit. Larger Lenses. Filter. etc.

blllty L. fI’Om our famOUS therm- Price 29/6. Postage and Pack. l/6(U.K:). Commonwealth: Surface Mail 2/6; Air Mail 10/-.
JUNIOR PHOTOELECTRIC KIT

a”y COntrO”ed ADCOLA Elem_ent Versatile Invisible-beam, Relay-less. Steady-light Photo-Switch. Burglar Alarm. Door
and the tough steel construction Opener, Counter. etc., for the Experimenter.
P B CONTENTS: Infra-Red Sensitive Phatotransistor. 3 Transistors. Chassis. Plastic Case.
of this ideal pI’Od uction tool. * Resistors. Screws, etc. Full Size Plans. Instructions, Data Sheet 10 Advanced Photo-
lectric D
* W . f :’relf:enlc!/:sl;%r;lsagc and Pack. 1/6 (U.K.). Commonwezlth 2/—. Air Mail 4/-,
D CO L rite ror JUNIOR OPTICAL KIT
CONTENTS: 2 L . Infra-red Filter, 1 holder. Bracket, Plans, eic. E thi
pflce //St (except plywood) l;"b‘:isld I"n:iiinglureline:isihlaemt?e;:n ;rrojegor eand p?]?locec'lcl recv:irvycr I!r(‘ﬁ
and use with Junior Photoetectric Kit.
fMago Frooe Mack Price 10/6. Post and Pack. 1/6 {(U.K.}). Commonwealth: Surface Mail 2/-: Air Mail 4/-,
catalogue YORK ELECTRICS
ADCOLA PRODUCTS LTD., 335 BATTERSEA PARK RD., LONDON S.W.11

(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4. St S A E oo , .
3 ALE . a brief d Ph hs of all K. 1152 Radio.
Telephone: 01-522 0281/3 - Telegrams: Soljoint London Telex sTelex: Adcola London 21851 O eronie wnd Prosaclecrs Projecs Aemied o 132 Rodo




PREMIER STEREO SYSTEM “ONE" Consists of an all transistor ster¢o amplifier. Garrard 2025 T/C auto
manual record player unit fitted stereo mono cartridge and mounted i
and two matching teak finish loudspeaker systems. Absolutely complete ¢
The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick-up, tape and tuner also
tape output socket. Controls: Bass. Treble. Volume. Balance, Selector. Power on off. stereo mono switch.

Brushed sluminium front panet Black metat case with teakwood ends: Size 12 X 53 X 34in. high (Amplifier

available separately if required £14.19.6. Carr. 7/6.)

n teak finish plinth with perspex cover
and supplied ready to plug in and play.

PREMIER STEREO
SYSTEM “ TWO *’
As system 'ONE’ above
but with Garrard 8P25.

spmER 45 Gns.

TELETON SAQ203E STEREO AMPLIFIER

A small but powerful amplifier designed for stereo hi-fi
reproduction. 10 watts per channel music power. Inpats
for Gram (Magnetic and Crystal), Tuner and Auriliary.
Tape Becord output. Controls: Volume, Balance, Bass,
Treble, Btereo/Mono slide switch. Stereo headphone
socket. Attractive olled walnut cabinet with brushed
aluminium front panel. List Price £28.7.0

P.aP.
Chion 22 Gns. 3}

PREMIER STEREO SYSTEM ‘“ FOUR ”

Teleton 8AQ203E Amplifier {as above) £23.2.0
Garrard BP25 .. . - B £11.19.8
Shure M3D 2 3 £6.19.6
Teak basze and cover .. H 5 £26.10.0
Pair of Hi-Fi Enclosures fitted E.M.I.
8peakers z o 23 226.5.0
Total cost If purchansed separately !';3.16.0
PREMIER Carr,
PRICE 65 Gns. 35/-

ALBA UA100D ALL TRANSISTOR
STEREO TUNER AMPLIFIER

Ry R oe 8

Covers Long, Medium and Short Waves plus VHF/FM
with built in stereo decoder and A.F.C. Output 15 watts
r.m.s. per channel into 8 ohms (distortion less tban
0-3%). Reaponse 20Hz-20kHz. Inputs for Magnetic and
ceramlc p.u. and Tape. Tape outlet socket. Tuning,
Volume, Bass, Trebie and Balance controls. Push button
selector. Black Jeatherette top, teak ends and brushed
aluminiwm front panel.

rrios " £67.11.6

PRICE

Carriage
12/6.

“NOVA ™ 505 STEREO AMPLIFIER

A superb stereo amplifier offering every facility for the
hi-fi enthusiast. Output 5 watte per channel. Frequency
response 40-20,000 Hz 4 3dB. Inputs for radio, P.U.
Ceramic, P.U. Magnetic Tape. Beparate bass and treble
controla. Volume and Balance controls, Mono Btereo
Bwitch. Also features headphone socket and tape output.
Teak case with attractive illaminated front panel. Bize
144 x 94 x 3iin. A.C. 200/250V.

WONDERFUL VALUE
oty 18 Gns.

PREMIER STEREO SYSTEM *“ THREE

VERITAS V-149 MIXER

Battery operated 4-channel audio mixer providing four
separate inputs, 8ize 6 x 3 x 2In. suitable for cryatal micro-
phone low impedance micro-
phone, with transformer,
radjo, tape, etc. Max. input
1-6v. Max. output 2:5v. Gain
6 dB. Standard jack plug
socket inputa, phonoplugs
output. Attractive teak

woond grain finish case.
STEREOQ
xooe: 69/6

MONO

MODEL 59/ 6

P. & P.2/6.

PREMIER STEREO SYSTEM “‘FIVE”™

Alba UA100D Twuner/Amplifier .. £67.11.8
Garrard 8P25 as <A £11.19.6
Bhure M3D . £6.19.6
Teak base and cover 25.10.0
Pair of Hi-Fi Eaclosures

fitted E.M.I. Bpeakera 226.5.0
Total cost if purchased separately £118.5.8

PREMIER
PRICE

£110 &7

Nova 505 Amplifier {as above) £18.18.0
Garrard 8P25 .. oxg 5 £11.19.6
Sonot: $TAHCD £2.15.0
Teak base and cover o * £5.10.0
Pair of Hi-Fi Enclosures fitted E.M.I.

Bpeakers o f o o 1£26.5.0
Total cost if purchased separately £85.7.8
PREMIER Carr,

PRICE 55 Gns. 85/~

VERITAS V-313 TAPE HEAD DEFLUXER

A must for all tape usersl Tape
heads become permanently
magnetized with constant use:
this leads to background noise
that prevents perfect recordings. 8imply
34/6 P.& P,
1/6.

applied to recording head the V313
leaves head free of magnetism. Cleans
any tape head in secouds.

TWO STATION
TRANSISTOR
INTERCOMS.
Complete with battery
and 50ft. connecting
wire. Compact size, two
way call system. Ideal for
home office. factory, etc.

i . Lps 3" 250'
. TT3 37 450°
/DTS 34" 600

LP5 5° 900’
DTS 8° 1200

23,7 TTENHAM COURT ROAD, LONDON, W1

P.V.C.
POLYESTER 15/~
TAPE SPOOLS 8" 1/-, § 1/8,

Post and Packing 3° 1/, 6°, 617, 1/6, 7° 2/-. (3 recls and over Post Free).

“VERITONE" RECORDING TAPE

SPECIALLY MANUFACTURED IX USA
PRE-STRETCHED b

TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finiah. Bmooth
output throughout the entire audio range. Double wrapped-attractively boxed.

FREOM EXTRA STRONG

MATERIAL. THE QUALITY IS UNEQUALLED.

s/8 LP8 8% 1200° P.V.C. 12/8

P.V.C.

POLYESTER 7/6 DT¢ 5% 1800° POLYESTER 22/6
POLYESTER 11/8
P.V.C. 8/6

TT6 51" 2400° POLYESTER 37/8
8P7 7° 1200 P.V.C. 12/8
LP7 7 P.V.C. 15/-
DT? 7° 2400° POLYESTER 25/-

“ 3600’ POLYESTER 80/-

V.C 10/-

65/' :’I& P.
TAPE
CASSETTES C60 (%,.) 7/6
e e THREE FOR zL/-
cg'(lJ'HRElgnl;gR 3!1?/6
C120 () 17/6

THREE FOR 51/~
P.&P.1/-.

CASSETTE HEAD
CLEANER

Removes unwanted deposite
from dellcate tape heads.
Fita all cassette recorders.

165"

OTTENHAM COURT ROD.

Tel: 01-636 3451 | I‘.ngmou I I

89



BY FAMOUS

CUSTOM UNI

BRITISH MANUFACTURER

A deluxe custom styled and built record player unit made by world famous British manufacturer. The unit incorporates the
renowned Garrard 3000 four speed autochanger with lightweight tubular pick-up arm FITTED WITH SONOTONE 9TA STEREO

CARTRIDGE with di
in the lid and with attractive charcoal grey

stytus. The b tifully made plinth is finished in richly figured teak veneer with tinted perspex panels
irror”” insert panel on front.All metal trim parts are satln chrome. Blackleather grain

underside. The lid aliows the player to operate fully automaticaily when closed and has snap action'*stay’' when raised. Mains socket,

and 5 pin DIN audio output socket are'at rear. Overall size 15%, x 7%, x 14in.

LASKY’S SPECIAL PRICE £16.15.0 - -

LI
SPECIAL OFFER|

AT-35X Stereo magnetic cartridge with

elliptical diamond stytus. Fre-
guency response 20-25 kHz =2 dB. Channgl
separation 30 dB. Output SmV. List Price £24.4.9. e

LASKY’S PRICE 517-10-0 PostrFree

A_Iso available AT-35 stereo magnetic cartridges with either 0-5 or 0- 7 mil
diamond stylus assemblies. List Price £18.10.0.

Lasky's Price £13.10.0. Post Free

AT 33 Stereo magnetic cart,—frequency response 20-20 KHz with
= 0-7 mil diamond stylus. Qutput 5mV. List £10.14.3.

LASKY’S PRICE £7.19.6

ADC 40 PRECISION

PICK-UP ARM

The ADC 40 Mk Il is a complete low inertia arm with side thrust
compensator and anti-drag lead out arrangement. Single-
thrust ball bearings used atfour points. Accurately machined
watnut arm. Adj count igh

Plug-in head shell accomodates nearly all cartridges

Easy instaltations. Built-in arm rest. Arm length

10%, in. overall. Pivot to stylus tip 9 In. Rear

overhang 1%, in.

List Price
£19.1.6

LASKY’S
PRICE

£8 -19 -6 Post 3/6

AD-309K

PRECISION PICK-UP ARM

MAGNETIC
CARTRIDGE

=

The new AUDIO DEVELOPMENT precision counter-balanced

plck-up arm—ready fitted with the outstanding AD-76K

magnetlc cartridge is constructed of brass throughout, heavlly

chrome-plated; uses needle and miniature ballrace bearings; both coarse and
fine balance adjustment is provided. The fixed head has stahdard +in. mounting
centres and Is finished in black enamel with chrome lifting spur. Completely
wired, with all fixing nuts and washers. Arm rest algso supplled. Tech. detalls:
Overall length 285mm.; needle to pivot length 223mm.; offset angle 24°; overhang
10mm. Requlres single 7in. dia. mounting hole.

LASKY’S PRICE £9.19.6 .....

AUDIO DEVELOPMENT AD-76K
Stereo magnetic cartridge with diamond stylus
Frequency response 20-20.000Hz. 5mV output 9 o

Replacement diamond stylus Model JS.P1 38/6

Wl Post
Free

90

SP.25 Mk i

THE U.K.’s MOST
POPULAR HI-FI
TURNTABLE

4-speed single record playing
deck features include: heavy
precision-built turntable, pick-up
arm bias compensation, calibra-
ted stylus-force adjustment,
cueing device. After play, the
arm automatically rises, returns
to rest and switches oft motor.
Finish: dark green polychromatic
and siiver.

LASKY’S PRICE £11.19.6

SP. 25 Mk.11 with A.D.76K Stereo Magnetic Cartridge £15 100

OTHER GARRARD UNITS FROM STOCK
AUTOCHANGERS

SL72B £25 0 0
2025TC with stereo cartridge . €8 17 6
3000 complete with 9TAHC sterso
cartridge = 91 s

R . N
:IPN%L.EHPIL:OVE :PIS with AD76K mag. cart., £21.10.0. 401 Transcription Unit, £28.0.0

BASES AND COVERS FOR GARRARD UNITS |

Tvpe WB1 and WBS for models 2025TC.3000. SL6SB 1025, SP25 Mk |l Price WB1 £3.16.6.
WBS5 £5.12.6. Type WB4 for models SL72B. SLT5B, SL958 Price £5.12.6. Perspex covers:
SPC1 for WB1, £3.14.1. SPC4 for WB4 and WBS (altows unit to be played with the cover
in place)—price £4.8.0.

PACKAGE DEALS

AP75 complete with AD78K Stereo magnetc cartridge,
teak plinth and perspex cover

SP25 Mk il complete with AD76K cartnidge, teak plinth
and perspex cover

SLEsS ...

1028 with stereo cartridge..... [
5B bo s 1) [}
sL758 [}

530.0-0 Post 10/~
1025 complete with J2105 stereo ceramic cart.. teak £19 IO-O Bestz/e

plinth and perspex cover £11 -19 -6 Post 7/6

Post on Garrard units: 8/~ extra—except APTS, SL75B, SL95B and 401 78 extra Post on
bases and covers 5/~ extra

SPECIAL OFFER—BSRUA-15

4 speed autochangers with moditied tubular tone arm Comp. with sterwo cart, £46.19.6

Post 5/-

COMMUNICATION
RECEIVER

A short wave recelver. exclu-
sive to Lasky's, at a real
economy price. Four valve
line up using one each.6BE6,
8BA6, BAVE ard AR5 valves,
glves highly sensitive recep-
tion and poweaful gain. Switch
sefected SW frequency range
cover: 1-5 to 30 MHz in three
separate bandrspread ranges
and full AM medium waveband
cover In one range 550-1.600KHz.Reduction drive tuning with hair line :ursor. Controls
include volume on/oft'BFO, Band selector. Power-on indicator lamp. External antenda
connections and mains fuse at rear. Internal speaker plus standard 5mm Jack socket
for phones on front. For 220/240V a,c. mains operation. Strong metal catinet finished In
grey crackle with anodised silver Iront panel. Size 9% x 5% x S¥in. Complete with
mains iead and full instructions.

THE IDEAL BEGINNERS RECEIVER

paice ony £13.13.0

PRICE ONLY

Post §/-
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DIGITAL CLOCK
SCOOP!

@ MADE ESPECIALLY FOR
LASKY'S BY FAMOUS

MAKER

@ MAINS OPERATION

@ 12 HOUR ALARM

@ AUTO "SLEEP’’ SWITCH
o HOURS, MINUTES AND

NLASKY’S TEbb
FIRST AGAIN! it " e

® SILENT OPERATION

SYNCHRONUS MOTOR.
This unique DIGITAL CLOCK Is now avallable EXCLUSIVELY FROM LASKY'S
in chassis form for you to mount In any housing that you choose.

I settl are achleved by two dual tric controls at the front Including:
ON-OFF-AUTO and AUTO ALARM, '‘sleep'’ switch, 10 minute divislon *click"
set alarm (up to 12 hour delay), time adjustment. Ultra simple mechanism and high
quallty manufacture guarantee rellable operation and long life.

The sleep switch wlll automatically turn off any. appllance—radlo, TV, light etc.

at any pre-set time up to 60 min. and in conjunction with the AUTO setting wlli

e matling list switch on the appliance again next morning.

TgIIS MON'?’HS The clock measures 431W x 14H x 3§D (overall from front of drum to back of switch).
SPEC: 210/240V AC, 504z operation; switch rating 250V. 3A. Complete wlith instruc-

VOUCHER WOR TH 40/~ tlons. HUNDREDS OF APPLICATIONS FOR THE ELECTRONICS HOBBY-

"LASKY’S PRICE £6.19.6 o s

SPECIAL QUOTATIONS FOR QUANTITIES

NTRO
UNITS

These two psychedelic llght
control units may be fed
from the speaker output of
the Amplifier although
drawing virtually no signal
themselves, they are suitabie
for connectlon across a 60
watt max. amplifier. The
gignal is fed to a thyrlstor
light control unit. (In the
case of the DJ30L, the slg-
nal Is spllt 3 ways, bass,
riddle, and top, to Indepen-

AUO10 1L

The 1970 edition of Lasky's tamous Audio-Tronics
s now i FREE on request
The 28 tabloid pages—many In full colour are
packed with 1000's of ltems from the
largest stocks In Great Britain of every-
thing for the Radio and Hi-Fi enthusiast.
Electronics  Hobbyist,
Servicemen and Com-
munications Ham. Over
half the pages are
devoted exciusively
to every aspect of
Hi-Fl (including
Lasky's budget
Sterec Systems and
Package Deals).
Tape recording and
Audlo accessories
All the goods shown are
avatlable from any of our
branches or by Mail Order
to any address In the U.K,
or Overseas—bringing the bene-
fits of shopping at Lasky's to you
in the comfort of your home.
plus Lasky's
amazing money
saving vouchers worth
over £25 0s.

SEND TODA

Send: Your name, address and
2/0 for the post only and
inclusion of your name on our

FOSTER ‘Criterion” MklI
HIGH FIDELITY -
BOOKSHELF SPEAKER

Another high quality bookshelf system from
Foster. The "“Criterion’* Mkl is a sealed infinate
baffle type enclosure using 5In. bass/mld-range
woofer with rolted cloth edge and a 2§in. HF cone
type tweeter. The compact cablinet Is constructed
of +in. lamInate with handsome oiled walnut ven-
eer finlsh and biack woven acoustic gauze—front
panel with satin chrome edge insert. SPEC: Fre-
quency range 90-20,000Hz. Power Handling 10
watts. Impedance 8 ohms. HF cross-over. Screw
Tag connections at rear. Slze 123 x 73 x6}in. The
parformance of the *'Criterion' Is superior to many
larger and more expensive units and at Lasky's

excluslve price offers absolutely unbeatable vaiue. Po
srce - £9.10.0 -% £17.10.0 =¥
PRICE ° . 2 for ° ° 2—10/-
dent thyristor circuits). Independent Intensity controls and iights-on over-ride
l ‘ swltches are provided. Outputs are to 5A 2 pln sockets on the back of the Instru-
ment. Maln on/off switches and pllot Iights are provided. Specs: DJ10L. Single
channel thyristor control. 1000 watts max. light output. Input level equivalent to
60 watts RMS Into 15 ohms, or similar voltage. 220-250V, 50-60 Hz. Slze 6 x 6 x 5%in.
DJ30L 3 channel thyristor control (bullt-In cross-over). 1000 Watts max. light output.
Per channel (de-rate 1o 600 watts per channel when all three channels are used
simultaneously) 220/250V, 50-60 Hz. Size 6 x 10 x 54in. Comptete with instructions.
Both unlts are panel mounting with brushed aluminium front panel.

{ |1 10L £19.10.0 ..
/| I D) 30L £37.10.0 ...

NEW EAGLE LIGHT CONTROL UNIT
NOW AVAILABLE £11.19.6 Post 3/6

=144

ELEGANT BUDGET
PRICED BOOKSHELF
SPEAKER SYSTEMS

The AS-57 Is a real space saver. This fine bookshelf high-
fidelity speaker system wili provide good quality sound
anywhere in your home at remarkabley low cost. Deslgned
for use where space Is at a premlum, the AS-57 system
Is ideal for the small -
apartment or [solated
area. The speclal high
efficlency 5 x 7In. full
range speaker has a
frequency range of 70—
18,000 Hz with a peak
handling capacity of 10
watts. Imp. 8 ohms.

We have pleasure in announcing the opening of yet another Lasky's Audio.

Finish: olled wainut. [ 3

Size: 5 x158 x 84ln. s . f Electronics and Hi-Fi Centre— 1 09 FLEET STREET, E.C.4.

LASKY'S Here you wili find the customarlly wide range of everything for the audlo, Hi-FI
PAI P 0 and tape recording enthuslast, electronics hobbyist and communications ham.

PRICE per ost 10/ An especlally comprehensive range of high fidelity equipment is presented for

easy comparison. We /ook forward fo welcoming you at our newest city branch.
o —
- - o @ = -
07 ED ARE ROAD, LONDO | D AUDIO 3

member

. : onn o '.'.”' o, - : - ' :'::'. ' . '.'.'”.i e | - " 'I ”. X hi‘da



ANSISTORISED
TRTERED HI-FI
RECORD PLAYER

Build your own Hi-Fi Record
Player with the Sur-n_-_dc
fully transistorised lmpll'!ll
which comes complete with
2-10” x 67 speakers end the
latest BSR & Spoed Sterso/
Mono Record Changer.
Advanced solid state !mQ|i'lll
only 43" deep, 18 transistors
olus 4 diodes. separate Bass
and Treble— 10 watts total
power, Frequency response
50-15,000 c/s.

EASY TO INSTALL
NO TECHMCAL KNOWLEDGE

UIRED
REQUIRED o
17/6

only

Credit terms available.
first monthly payment
£3.6.2 followed by 8
monthly payments qf
£36.2. {Total ‘‘Credit
Sale’” Price £33.1.8).
Send £4.3.8 today.

Callers

BC107 3/3 BDI23  24/3 TIP32A  23/- 2N3056  15/9
BC108 3/~ BDY20 24/3 TI1844 1/9 2N3702 3/8
BC109 3/3 BF184 6 TIS4¢ 2/8 2N3703 3/3
BC158 7/8 BF194 ks TIR50 3/9 2N3704 3/9
BC182L 3/2 BFX29  10/4 2N 646 4/9 2N3706 8/4
: { BC183L 2/5 BFX84 8/8 2NGY7 5/~ 2N3707 4/-
] BCI84L 3/2 BFX85 8/8 2NTOH 3/3 2N3708 2/5
BC212L 3/8 BFY30 5 uNI1132  10/9 2N3819 9/-
BC213L 3/9 BFY51 4/8 2N2006 138/~ 2N3820 18/9
BC214L 4/~ BFY52 5/- 2N2924 4/4 2N 3826 5/11
. - - BCY70 5/4 BSY95A 3/11  2N29%5 5/3 2N4058 4/8
BCY71 10/4 MJ481 27/3 2N2926 3/- 2N40569 3/5
A c A RGA ’N ofFER I BCY72 4/8 MJ491 32/1F  2N3053 8/8 2N345T 9/8
BDI121 17/3 TIP3LA 17/

""TRANSCONTINENTAL"
FULLY TRANSISTORISED STEREGPHONIC
RADIOGRAM CHASSIS
Complete with 2-10" x 6" speakers and the latest
BSR Mono/Stereo Record Changer—a complete
radiogram at half normal price ONLY

10 Watts Total output
17 Trunslast:rs &10dlodes £3 6-10-
WEASILY FITTED NO TECHNICAL KNDWLEDGE NECESSARY
Credit Terms available. First monthly payment

£4.2.2followed by 9 monthly payments of £4.2.2. |
2 (Total "Credit Sale’ Price £41.1.8.)

Welcome

5 = ED I R .. ..
PoST PLEASE SEND ME FREE DETAILS OF YOUR RANGE

PV kTeY 100 CHASE SiDE, SDUTHGATE, Oep.
LONDON. N.13. TELEPHONE 586 3733/9666
I (N N NN N N B O G l

Kinver for Components

SILICON TRANSISTORS FOR HiGH QUALITY EQUIPMENT

1 WATT AMPLIFIER MODULE TYPE PCM1

This amplifier unit is a printed circuit module incorporating the popular and
well tried PA234 ic. amplifier. The unit {8 a compiete AUDIO AMPLIFIER
and requires no external ts, you simply t an 18 volt power
supply and a 15 or 18 ohm speaker or head phone, even the supply smoothing
capacitor and the output capacitor are included! The overall dimensions, in-
cluding capacitors are 2}” x 3” x §”. The input for 1 watt output at 1kHz ir
typically 300mV into 100 kohms.

This unit is available at only 36/ net complete with descriptive leaflet or 70/~
net per pair, 8end for free leaflet.

P&P
17/6

ELECTRONIC COMPONENTS IN THE WEST MIDLANDS

A wide range of components arc available fran stoek for CALLERS, including

the following:

REBISTORS (includes 7%}, { watt, High stabs al only 2d. each in 1004 quanti-

{ tieg of MIX ED values of your choice in the E 12 series froin 100hm to 10 Mohm)
CAPACITORS (includes Polyesters, polystyrene, tuetallised film, miniature
electrolytics, silver micas). BEMICONDUCTORS, (includes Integrated circuits,

transistors, diodes, rectifiers).

1 PLUS ALL the usual components such as plugs & rockets, pots, Veroboard,

ete.

Send £4.19.8 today.

WE ARE AN INTERNATIONAL RECTIFIER SEMICONDUCTOR
CENTRE

10 12.50 p.m. 2.00 p.m. to 5.00 p.m. Weekdays, 9.00 p.m. to 12.50 p.m. Saturdayn.

|

E Mail order, 1/6 P & P per order inland, Overseas at cost. min. 10/—. Open 9.00 a.nmi.
l' Please note. we will be closed for wrmual holiday from June | to June 6 inclusive.
|

ELECTRONICS LTD

STONF‘V LANE KINVER
STOURBRIDGE WORCS
Telephone: KINVER 2099

PEERLESS FABR

VET

KKERNE A/S

I
COPENHAGEN - DENMARK

HIGH FIDELITY LOUDSPEAKER KIT
SYSTEMS FOR THE HOME CONSTRUCTOR

KIT 2-8

Max. Power Input

Frequency Range . ... 50-18,000 Hz in
0.57 cu. ft cabinet.

Cross-over Frequency .

Delivered with components for
dividing network and drawing for
cabinet.

£6-14-0 incl. tax.

Max. Power Input 25 watts.
Frequency Range .... 40-18,000 Hz in
34 cu. ft. cabinet.

CM 120 W.
Mid-range ... .. 6 50 MRC.
Tweeter ... MT 20 HFC
Cross-over Frequencies 750 & 4000 Hz.
Delivered with ready-wired cross-over
network and cabinet leaflet.

Woofer

£15-17-6

KIT 3-15

Max. Power Input
Frequency Range .. 45-18 000 Hz in

1.06 cu. ft. cabinet.

Woofer

Mid-range

Cross-over Frequencies 750 & 4000 Hz. NI e
Delivered with components for divi-
ding network and cabinet leaflet.

£12-9-5 incl. tax.

TO: P. F. & A. R. HELME, Dept, PW§, SUMMERBRIDGE,
HARROGATE, YORKS.
{sole U.K. distributors)
Please send me details on the Peerless kit system
KIT 20-2
Max. Power Input 30 watts.
Frequency Range .... 40-20,000 Hz in
0.7 cu. ft. cabinet.
L 825 WG.
MT 225 HFC
Cross-over Frequency 2500 Hz.
Delivered with ready-wired cross-
over network and cabinet handbook.
£12-12-6 incl. tax,

Address

Peerless Fabrikkerne A/S have over35 years of experiencein acoustics and they are today the largest loudspeaker factory in Scandinavia.




Price Price
STEREO AMPLIFIERS
ARENA 210 Amplifier .. £3413 0 £28 0
ARMSTRON 521 .. £52 0 0 £421
uLcl - . £25 0 0 £17 ¢
DULCI 207M . £30 0 0 £2019
GOODMANS Maxamp .. £54 0 0 £44 19
LEAK Stereo 30 Plus . £53 0 0 £4319
LEAK Stereo 30 Plus in teak
= 9 10 0 £4719
LEAK Stereo 70 b 0 0 £5319
LEAK Stereo 70 in teak case £71 10 0 £5719
LINEAR LT.86 £18 18 0 £1519
PHILIPS RH 591 .. .. £73 0 0 £56 1
PHILIPS RH 590 . .. £49 0 0 £3712
PHILIPS RH 580 .. .. £26 0 0 £19 19
PHILIPS 580.. i .. £26 0 0 £1219
PHILIPS 590. ; ., £49 0 0 £37 12
PHILIPS 91. & £73 0 0 £5519
QUAD 33 Pre ‘amplifier £43 0 0 £3719
QUAD 303 Maln Amplifier  £55 0 0 £47 19
ROGERS Ravensbourne .. £59 10 0 £48 19
ROGERS Ravensbourne in
teak case .. £64 0 0 £5213
ROGERS Ravensbrook .. £44 0 0 £36 19
ROGERS anensbrook in
teak ¢ .. £49 0 0 £38 19
ROGERS Ravensbrook
(Chassls) .. £45 0 2 £39 19
ROGERS Ravensbrook
(Chasslis) In teak case .. £51 5 3 £42 19
SINCLAIR 2000 kg .. £30 9 0 £2419
TELETON 203E e .. £28 17 6 £2115
TRUVOX TSA.200 . £54 12 0 £3519
TUNERS
ARENA F211 with decoder  £39 10 0 £33 19
ARMSTRONG 523 AM/FM £52 9 0 £44 19
ARMSTRONG 524 FM . £40 4 6 £34 19
ARMSTRONG M8 decoder £910 0 £719
DULCI FMT.7 FM £22 1 0 £1719
DULCI FMT.7S Stereo .. £31 0 0 £25
GOODMANS stereomax .. £82 10 5 £71 19
LEAK Troughline with MPX £5t 10 6. £39 18
LEAK Stereofetic Chassls £59 18 0 £51 19
LEAK StereofeticIn teak case £67 3 6 £5710
PHILIPS RH 630 0 0 £33 2
PHILIPS 690. - | £39 0 0 £3219
QUAD Stereo FM .. .. £51 0 0 £3919
ROGERS Ravensbourne
Tuner with Decoder . £61 17 9 £5212
SINCLAIR 2 . £26 14 & £19 4
TRUVOX FM 2OOIIC ‘with’
decoder - . £60 11 10 £39 19
TUNER/AMPLIFIERS
ARENA 2400 with MPX ., £90 6 0 £89% 19
ARENA 2600 Stereo AM/FM
with MPX - .. £111 6 0 £94 0
ARENA 2700 Stereo FM
with MPX decoder .. £105 0 0 £85 O
ARENA T1500F with MPX £72 9 0 £59 19
ARENA T9000 with MPX .. £303 9 0 £258 0
ARMSTRONG 525 . £8716 9 £66 19
ARMSTRONG 526 £9815 6 £79 19
ARMSTRONG 127 £4319--9 £3719
(Teak Case for 127) £317 0 £310
GOODMANS 3000 .. £7714 7 £66 19
PHILIPS RH781 o .. £7419 6 £63 14
PHILIPS RH790 £a .. £125 0 0 £108 4
PHILIPS RH 6 .. £83 0 0 £70 10
TANDBERG Soleuper .. £7518 0 £5519
TELETON F.2000 .. .. £51 0 0 £3719
TELETON 7ATHE . .. £133 0 0 £85 0
TELETON R 4200 .. .. £5115 0 £4219
TELETON CR/10T .. .. £39 0 £29 19
COMPLETE HI-FI SYSTEMS
METROSOUND S!sreo 1010 £77 6 4 £6519
TELETON MX.9 £64 13 2 £48 19
TELETON R. 8000 g § £60 19 6 £49 19
TELETON CMS 300 .. £10515 0 £79 19
TELETON CMS.400 .. £126 0 0 £89 0
MARCONI| UNIT 4 .. £77°9 0 £6619
GOODMAN 3000 suite .. £140 9 0 £117 0
WYNDSOR Sys(em .. £5919 6 £49 19
VIDEORAMA .. £4219 6 £35 0
CARTRIDGES
Goldring 800 Cartndae .. £13 0 0 £10 7
Goldring 800H .. £1013 9 £810

COMET Hi'Fi DISCOUNT WAREHOUSES

Rec. Retail

Comet

COMET

Hi-Fi DISCOUNT WAREHOUSES
@ All items offered are brand new, |atest modeis in manufac-

turers’ sealed .cartons. Fully guaranteed with after-sales service.
® Complete Free price list of over 800 items on request.
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Goldring 800E 73

Goldring 800 Super E

Goldring G850 -

Goldring CS90 Stereo
Ceramic Cartridge

Goldring CS91/E ..

Pickerlng V15 AC2..

Ortofon SL 15E .

Ortofon 2X 15K

Shure M3DM

Shure N3D

Shure M31E ..

Shure N31E ..

hure M32E

hure N32E

hure M32-3 ..

hure N32-3

hure Md4-5 ..

hure N44-5 ..

hure Md4-7 ..

hure N44-7 ..

hure M44-C.

hure N44-C. .

hure M44E .

hure N44E ..

Shure M55E ..

Shure N5SE ..

Shure M75G ..

hure N75G ..

hure M75-6 ..

hure N75-6 ..

hure M75EJ ..

Shure N75EJ.

Shure M75E-95G

hure N75E ..

hure V15-11

hure VN15E

hure V15-11-7

hure VN7 ..

TURNTABLES

ARENA SP25 with base,
cover and Plckarlng magnetlc
cartridge

GARRARD SP. 25 MK

GARRARD AP.

GARRARD SL. 758
GARRARD SL 958
GARRARD
GARRARD SL 728
GARRARD 3500 with GKS
Cartridge 5
GOLDRING GL 69
GOLDRING 69P ..
GOLDRING GL 75
GOLDRIN g
GOLDRING COVERS for
5P ”

PHILIPS 202 Electronlc
THORENS TD, 125
THORENS 125 AB
THORENS 150A MK Il ..
THORENS 150AB MK II
THORENS TD. 124/11

Price
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Bases, plinths and coverélstocked

SPEAKERS

ARENA HT 27
ARENA HT 28
ARENA HT 21
ARENA HT 7
ARENA HT 10
ARENA HT 20
ARENA HT 26

B & W DM3

B & W P2H

B & W DM1
CELESTION Ditton 10
CELESTION Ditton 15
DULCI AS 3
GOODMANS Majesta
GOODMANS Maxim

£18
£17
£10
£19
£22
£32
£78
£63
£94
£32
£21
£29

£8
£57
£20

Reservoir Road, Clough Road, Hull HU6 7QD. Tel 407906

also at 68a Armley Rd (Artist St) Leeds LS12 2EF Tel 32055

Comet guarantee that ali prices quoted are genuine. All items offered available at these prices at the time this issue closed for press.
Make cheques, Maney Orders payable to “COMET"’

Add 9/- for post and packing on all orders.
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Comet
Price

£15 0
£20 15
£5 10
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£13 19

Customers Welcome
Open Daily to the public from 9 a.m. Close:
Mon. & Sat. 5-30 p.m. Opén until 8 p.m. Wednesday,

Rec. Retall
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PRRNNACENDINE CNNODH NONNARARD

Customers are welcome to call personally.

¥ JE"’?‘: Y

d Tuesday 1 p.m.
Thursday & Friday.

a»“f"

works, etc,, available ex-stock.

CHASSIS SPEAKERS
Goodmans Axiette 8 b £7812401
Goodmans Twinaxlette 8 £ 0 7
Goodmans Axlom 10 . £8 8 0
Goodmans Axlom201 .. £1210 0
Goodmans Axlom 301 .. £1718 0
Goodmans Audlom 51 .. £11 6 0
Goodmans Audlomé61 .. £16 7 0
Goodmans Audlom 81 .. £2712 0
Goodmans Audlom 91 £31 5 0
Goodmans Audlom 91/100 £34 17 0
Goodmans ARU 1 5 £3 17 8
Goodmans ARU 280 [= £3 17 8
Goodmans ARU 480 . £5 8 §
Goodmans ARU 172 (1] £3 17 8
Goodmans Trebax 100 £7 9 0
Goodmans Trebax 5K/20KL £8 8 0
Goodmans Midax .. £11 4 0
Goodmans Attenuator £3 1 4
Goodmans Crossover

Networks X0/950/5000 £8 8 7
Goodmans Crossover

Networks X0/950 an £6 7 9
Goodmans Crossover

Networks XO, £2 6 0
Wharfedale 8” Bronze/RS/DD £4 8 O
Wharfedale Super 8/RS/DD  £7 12 0
Wharfedale Super 10/RS/DD £12 14 0
Wharfedale WMT 1

Matching Transformer . 6 9

RECORDERS
AKAI 150D . v .. £130 2 4
AKAI X-360 ., £339 0 0
AKAI X 360 D deck .. £290 0 0
AKAI . £109 0 0
I1800 3 . £158 0 0

AKAI 1800SD o . £199 0 ¢
AKAI 4000 D deck .. £8710 0
TRUVOX PD 102 deck .. £11415 3
MARCONI 4218 Stereo tape

Recorder £89 11 2
TELETON FXB 570D Stereo £52 10 0
TRUVOX R52 & RS54

3-speed 2-track .. .. E77 5 1
Tandberg also available
PICKUP ARMS
GOLDRING Lenco L75 .. £12 6 6
GOLDRING Lenco G65 .. £113 6
SME 3009 with S2 shell .. £31 6 3
SME 3012 with S2 shetl .. £33 7 3

Ample Car Parking facilities

Rec, Retail  Comet
Price Price

GOODMANS Mezzo Il .. £3018 0 £241% 6
GOODMANS Magnum-K £40 2 0 £3119 6
GOODMANS MiIrlmba .. £24 0 1 £1919 &
GOODMANS Mambo . £22 5 6 £1811 9
GOODMANS 3005 (palr) £25 0 0 £21 0 0
KEF Celeste E; . £29 0 0 £2210 0
KEF Concord e .. £4310 0 £3319 &
LEAK Sandwlich .. .. £4510 0 £3619 6
LEAK Minl-Sandwich .. £2915 0 £2319 6
LOWTHER L.I.P.

with PM6 Special Price £23 10 0
PHILIPS RH 481 .. .. £11. 0 0 £9 2 6
PHILIPS RH 482 .. .. £18 0 0 £4118 6
QUAD Electrostatlc .. £66 0 0 £5519 6
TRUVOX LS200 £22 7 3 £1519 6
WHARFEDALE Speakers

Airedale £69 10 0 £57 14 0

Denton . o . £19 0 0 £1419 6

Super Llnton , . £2210 0 £1819 6

Melton c -8 .. £2910 0 £2319 6

Dovedale 3 " .. £3910 0 £2919 6

Rosedale .. o8 .. £5910 0 £4819 6
WHARFEDALE

UNIT 3 Speaker Kit .. £11 19 6 £9 19 6

UNIT 4 Speaker Kit .. £16 0 0 £1310 ©

UNIT 5 Speaker Kit .. £2310 0 £1919 6

Most types o ichassls, speakers. cross over net-

HI-FI STEREO TAPE DECKS AND TAPE

Comprehensive Hi-Fi
Catalogue avaliable 5'-
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£10 10
£6 4
£24 19
£26 19
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Complete stereo system — £29-10

The new Duo general-purpose 2-way speaker system is beautifully
finished in polished teak veneer, with matching vynair grille. It is
ideal for wall or shelf mounting either upright or horizontally.
Type 1 SPECIFICATION:—

Impedance 3, 8 or 10 ohms (please state requirement) high flux
6” x 4” speaker and 23" tweeter. Teak finish 12” x 62" x 5”. 4 guineas
each. 7/6d. p. & p.

Type 2 as type 1. Size 174" x 103” x 63”. incorporating 104" x 63
speaker and 23” high frequency speaker 3 ohms impedance £6-6-0
plus 15/- p. & p.

Garrard Changers from £7.19.6d. p. & p. 7/6d.
Cover and Teak finish Plinth £4.15.0d. 7/6d .p. & p.

The items illustraled can be purchased together for £29-10.

The Duetto is a good quality amplifier, attractively styled and
finished. It gives superb reproduction previously associated with
amplifiers costing far more.
SPECIFICATION:—
R.M.S. power output: 3 watts per channel into 10 ohms speakers.
INPUT SENSITIVITY. Suitable for medium or high output crystal
cartridges and tuners. Cross-talk better than 30dB at 1Kc/s.
CONTROLS: 4-position selector switch (2 pos. mono and 2 pos.
stereo) dual ganged volume control.
TONE CONTROL: Trebie lift and cut. Separate on/cff switch.
A preset balance control.

£9-10

Integrated Transistor Stereo Amplifier plus 7/6d.
p. & p.

The above 5§ items can be purchased together for £29.10 + £1.10.0 p. & p.

%%47 £9 plus 7/6 p. & p.

Controls: Selector switch Tape speed equalisation switch (3} and 73 i.p.s.).
Volume. Treble. Bass. 2 poslttion scratch filter and 2 positlon rumble filter.

Specification: Sensitivities for 10 watt output at 1KHz Into 3 ohms. Tape head :
3nV (at3il.p.s.). Mag.P.U.:2mV.Cer.P.U.:80mV. Tuner: 100mV. Aux. : 100mV.
Tape/Rec.output : Equalisation for each inputis correctto within4- 2dB (R.I.A.A.)
from 20Hz to 20KHz. Tone control range : Bass 4-13dB at 60Hz. Treble 4+ 14dB at
13KHz. Total distortion: (for 10 watt output) <<1.5%. Signal noise: <—60dB,
A.C. mains 200-250v. Buiit and tested. Slze 12fIn. long, 4}in. deep, 2}in. high.
Teak finished case.

r_/éé %omf £14.5 plus 7/6 p. & p.

Integrated High Fidelity Tr istor Stereo Amplifier. Specificati Output:

10 watts per channe! into 3 to 4 ohms speakers (20 watts monaural). Input: 6
positlon rotary selector switch (3 pos. mono and 3 pos. stereo), P.U., Tuner,
Tape and Tape Rec. out. Sensitivities: All inputs 100mV Into 1-8M ohm. Fre-
quency Response: 40Hz-20KHz 4 2dB. Tone Controls: Separate bass and treble
controls; treble, 13dB lift and cut (at 15KHz); Bass, 15dB (Ift and 25dB cut (at
60Hz). Volume Controis: Separate for each channel. A.C. Malns Input: 200~
240V. 50-60Hz. Size, 12§” x 67 x 24" In teak finished case. Bullt and tested.

VISCOUNT MARK Il for use with magnetle pick-ups specification as above.
Fully equalised for magnetic pick-ups. Sultable for cartridges with minimum
output of 4mV/cm/sec. at tke. Input Impedance 47k. £15.15 plus 7/6 p. & ps

also see opposite page

O & TV COMPQN

R+TV

“eron, Lt

All above ftems

SPECIAL OFFER!

Complete stereo system comprising BALFOUR
4-speed autoplayer with stereo head, 2 Duo
speaker systems, size 12in. x 63in. x 53in. Plinth
{less cover) and the DUETTO stereo amplifier.

£25 plus £2 p. & p.

NEW COMPLETE HI-FI
STEREO SYSTEM - £41

comprising SP 25 Garrard Mk Il with diamond
cartridge, or 2025 TC, Viscount Mk | amplifier,
two type 2 speakers, plinth and cover

£41 olus £2-10-0p. & p.
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The ELEGANT SEVEN
Mk. 11l (350mW Output)

7 transistor fully tunable M. W.-L.W. superhet portable.
fet of parts. C te with all P 8, i di
ready etched and drilled printed eircuit board—hack
printed for foolproof construction.

MAINS POWER PACK KIT: 8/8 extra.

Price £5.5.0 plus 7/6 P. & P.

Circuit 2/6
FREE WITH PARTS.

The DORSET
(600mW Output)

7-transistor fully tunable M.W.-L.E. superhet port-
able—with baby alarm facility. Bet of parts. The
latest modulised and pre-alignment techniques maken
thly simple to build. 8izes: 12 x 8 X 3in.

Price £5.5.0 plus 7/6 P. & P.

MAINS POWER PACK KIT: 9/8 extra Circuit 2/6
FREE WITH PARTS8

EXTRACTOR FAN

A.C. maina 230/250v.
Bize: 6 X 8 X 4in.

Price 27/6 plus 7/6 P, & P.

complete with pull switch.

The RELIANT SOLID-STATE

GENERAL
PURPOSE
AMPLIFIER
SPECIFICATIONS
Output—10 watts Quiput linpedance—3 to 4 ohms

Treble control range 4 12dB at 10K Hz.

2. -gram/radio 2o0mV Bass control range =+ 13dB at 100Hz
Frequency R {with tone Is central) Minus 3dB points at 20Hz and
40K Hz. Bignal to Noise Ratio—better than —80dB. Transistors—4 silicon Planar type
and 3 Germanium type. Maing input—=220/250V. A.C. Bize of changis— 101”7 X 44”7 X
2}”. For use with 8td. or L.P. records, musical instruments, all makea of pick-ups and
mikes. Separate bass and treble lift control. Two puts with controf from gram. and
mike. Built and tested.

RELIANT Mk. |
As above less teak case

£5.15 plus 7/6 P. & P.

Linputs—1. -xtal mie 10mV Toue Controls

RELIANT Mk. I
In teak finished case.
£6.16 plus 7/6 P. & P.

X101 10W SOLID-STATE HI-FI AMP
WITH INTEGRAL PRE-AMP

8pecifications: Power Output (into 3 ohms speaker) 10 wattx.
Sensitivity (for rated output): lmV into 3K obma {0.33
microamp).

Total Distortion at 1KHz at 5 watts, 0.36%, at rated output
1.5%.

Frequency Response. Minus 3dB points 20Hz and 40Kz,
Speaker: 3-4 ohms (3-15 ohms mnay be used).

Supply voltage: 24V. DC. at 800mA (6-24V. may be used).

Price 69/6 plus 2/6 P. & P.

Control assembly: Including resistors anil
capacitors. 1. Volume: PRICE §/-,
2. Treble: PRICE 8/-. 3. Comprehensive
bass and treble: PRICE 10/-. The above
3 iterns can be purchased for use with the
X101

Power Supplies Tor the X101:
P101 M (for mono) 35//- plus 4/6 p. & p.
P101 8 (for stereo) 42/8 plus 4/6 p. & p.

CAR TRANSISTOR IGNITION
SYSTEM
by famous manufacturer
For 6 volt or 12 volt positive earth systems, Comprlsing: special bigh voltage working
hermeticaily sealed silicon transistor mounted in finned heat-sink, high output ignition
coll, ballast resistor and hardwear (screws, washers, etc.).

Price £4.19.6 plus 5/- P. & P,

A.C. Mains 200-250V

An extremely reliable general purpose
valve amplifier. Its rugged construction
vet space age styling and design makes
it by far the best value for money.
TECHNICAL SPECIFICATIONS
3 el ically mixed 18, with 2
inputs per channel, enables the use of 6
separate instruments &t the same tlme.
The volumpe controls for each channel
are located directly above the corres-
ponding input sockets. SENSITIVITIES
1

50 WATT AMPLIFIER

RECORD PLAYER SNIP A.C. Mains 240V
The '*Princess’, 4-speed automatic record changer
and player engineered with the utmost precision for
beauty, long life, and trouble free service. Will take
up to ten records which may be mixed 7" to 10” or 127,
Patent stylus brush cleans stylus after each playing
and at shut off, the pick-up locka itself into its recess,
a most useful feature with portable equipment—
other features inciude plck-up height adjustment and
stylus pressure adjustment. This truly ie a fine
instrument which you can purchase this month at
only £5.18.8 complete with cartridge and ready to
play. Post and ins. 7/6 extra.

ONLY £5.19.6 plus 7/6 P. & P.
POCKET MULTI-METER

Bize 3% 2§ x 1jin. Meter size 24 x 1iin. Sensitivity 1,000 O.P.V.
on both A.C. and D.C. volts 0-15, 0-150, 0-1,000 D.C. current 0-150mA
Resist. 0100k 2 Compl with test prods, batlery and full instruc.

tions.
42/6 plus 3/6 P, & P.

FREE GIFT for limited perlod only, 30 watt Eleetric Soldering lron
value 15/- to every purchaser of the Pocket Multi-Meter

40W FLUORESCENT LIGHT KIT
GEC Choke size 8} x 11 x 14in, 2 bl-pin
T er"and starter-holder, P. & P. 5/6. 11/6

Mimilar to above: 80W. Fluorescent Light Kit Incorporating
GEC choke size 113 x 1} x 1iin. 2 bl-pin holdera, start
and etarter holder. P. & P. 6/6 17I6

Incor

THREE-IN-ONE HI-FI 10 WATT SPEAKER

A complete Loud Speakcr system on one {rame, binlng three

magnet speakers with a low loss crossover network. Peak handling power 10 watts.
Impedance 15 ohms. Flux demsity 11,000 gauss. Resonance 40-60 ¢/s. Frequency
range 50c/s Lo 20Kc/s. Size 13} x B4 X 4}in. By famous manufacturer.

List price £7 OUR PRICE 74/6 plus 5/- P. & P.
Bimilar speaker to the above without tweeters in 3 and 15 ohms 44/8 pius 5/~ p. & p.

AND INPUT IMPEDANCES. Ch
o 1 & 2 4mV at 470K. These 2 channels
Price £28.10 (4 inputs) are suitable for microphone
plus 20/-p. & p. or guitars. Channels 3 & 4 300mV at
1. Suitable for most high output Instruinents (gram, tuner, organ, etc.). Input
sensitlvity reiative to 10w output. TONE CONTROLS ARE COMMON TO ALL INPUTS.
Bass Boost +12dB at 60Hz. Bass Cut—13dB at 60Hz. Treble Boost +11dB'at 15
KHz. Treble Cut—12dB at 15 KHz. With bass and treble controls eentral—3dB points
are 30 Hz and 20 KHz. POWER OUTPUT: For speech and music 50 wattaYnis. 100 watts
peak. For sustained music 45 watts rms. 90 watts peak. For sinc wave 38.5 watts ruis.
Nearly 80 watts peak. Total distortion at rated output 3.29% at 1KHz. Total distortion
at 20 watts 0.15% at 1KHz. Output to match into 8 or 15 ohms speaker system.
NEGATIVE FEEDBACK 20dB at 1KHz. SIGNAL TO NOISE RATIO 60dB. MAINS
VOLTAGES adjustable from 200-250V. A.C. 50-60Hz. A protective fuse is located
at the rear of unit. Output lmpedance, 3, 8 and 16 ohma.

B.S.R. TD-2 TAPE DECK

Takes 51in. spools, fitted with B.B.R. § Track Heads. Bize 13}in. long by 8%in. wide.
Price £8.19.6 plus 7/6 P. & P.

TERMS C.W.0.
All enquiries S.A.E.

PYE CAR RADIO

Push Button Tuning Heart

This PREBTOLOCK b station Push-Button
Tuner Heart with Manual Over-ride is an ideal
bagis for a quality AM car radio. Bize 6}”
4% 27,

As illustrated but without knobs.

25/~ plus 3/- P. & P.

QUALITY MAINS TRANSFORMER

Input 250 volts. OUTPUT (All RM8 values) 4 windings of
11.5 volts connected in serles total 46 volts at 4.0 amips
(conservatively rated). The following combinations may be
used. 1.23-0-23 volts. 2.46 volts.

Both of these above voltages are commonly used in medium
to high ¢ i it 5, power ljes, ete.

Price 35/- plus 7/6 P. & P.

Goods not despatched outside UK

RADIO & T.V. COMPONENTS (ACTON) LTD.
21¢ High Street, Acton, London W.3.

Also at 323 Edgware Road, London, W.2.

ALL ORDERS BY POST TO OUR ACTON ADDRESS
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, ELECTRONIC COMPONENTS AND EQUIPMENT
’ 303 EDGWARE ROAD,; LONDON W.2. 01-723 1008/9.
Open Monday to Saturday arn to 6pm. (Thurs 1pm!
8 l Open all day Saturday.

v EXPERIMENTERS MODULS

Brand new STC time .
delay electronic units.
Relay output. Adjust-
able 3-I5 secs. 9-I12v
operated. Supplied com-
plete  with uses and
circuits STC Module
Price 15/-, or 3 for 90/-

16 PAGE-BROCHURE COVERING LOW COST TEST EQUIPMENT
FULLY DETAILED AND ILLUSTRATED. OVER 50 UNITS DETAILED
ASK FOR PUBLICATION ‘T° — REMEMBER IT’S FREE !

Y SINE/SQUARE WAVE AUDIO
GENERATOR

MULTIMETER Provides audio output on 4 bands. Sine *
ﬁturn of a popular wave 20c/s to ggo/‘“"' o;stu/: upﬂ:{o v FIELD
square wave 60c/s to cfs, p-p
&?gfslblsogi?%)ooeh";siv/ Distortion under 2%. Output impedance STRENGTH
d.c. 0/50uA. 0/10/250mA ik €. Variable output amplitude control METERS
dic. 0/10/100k Q/TM & Supplied with leads and instructions.
rESiStancg' dB and CaPICi- .?Ecz.zmapllr:lsczpe‘r'a;eldo‘o Carriage tc. é;‘:’apnhges I-ZSOMCIS Fl(t:tﬁd ZOOA i
3 g . , etc., one output. i i
ipce “"f;}n_s"ﬂ{;’gm Also TE22D (matching TE20D) Price scales. e e iag
e easy to use. Com- £17. p.p. 10/-. FLIOHA Price 72/6 p.p. 2/~
plete with leads, Al . |
batteries andinstructions. THL33a. Price * LOW COST VACUUM TUBE YALVE \VOLTMETER Fss|° ;:?c:ﬂ;g'/'ile:;n;%peaklng F/S Meter.

82/6, p.p. 2/6. Leather case. Price 22/6

GRID DIP METER

All transistor grid dip
meter, absorption and
osc. detector. Frequency
range 440 kc/s to 280Mc/s
in 6 coils. Uses 3 transis-
tors plus diode with
500uA meter. Internal
battery.

TEIS Price £11.10.0.

New model Multi-Range and easy to use:
d.c. and a.c. Volts 0/|t/5[l5/50/|50/500[
1,500, a.c. p-p 0/4'2/14/42{140/420/1,400/
4,200. Resistance 0'2 ohm to 1,000 Meg-
ohm—7 ranges, dBm scales —20 to
+25dBm. Input impedance: d.c. |11 Meg,
a.c. %5 Meg. Response: 4 IdB 20¢/s to
5Mc/s. Complete with probe and hand-
book. (Size 104fn. X _S5¢in. 4-in).
VT650 Price £17. p.p. 7/6

LOUD SPEAKERS Erand New Special
ow Cost Bargains
* EMI TYPE 450 10 watt with 2 Tweeters
and Crossover 134" x 84”. 3, 8 or IS Ohms
(state which). Price 63,-. P. & P. 4/,
Polished Cabinets I8 x || x 7 90/-P. & P.5/-
* EMI 350 20 watt version of above 8 or
IS Onms (state which) £6.19.6_ P, & P. Sf-
* 8 watt 8 Ohms system. 5% heavy EMI
bass unit, 24” Tweeter & Crossover (made

New printed circuit design with BU|LD

p.p. 3/6. full power output. Fully tuneable to sell for £5.10.0). Price 59/6. P. & P. §/-
! on both MW/LW bands. 7 YOURSELF * EMI) 13} % 84 6 watt units 3, Bor 1S, Ohrr{s
* RF SIGNAL Mullard transistors. Fitted Sin. (state whicn) 39/6. P. & P. /6.
speaker. Room filling power.
GENERATOR Easy to build with terrific resules. QUALITY @_

Two colour leathercloth cabinet
with silvered front. All local and RADIO
continental stations. Complete

detailed instructions.

Total cost £6.19.6. p.p. 4/6. Ask for Leaflet No. 1. * SIGNAL IN]ECI'OR AND TRACER

generator covering |20
Kc/s-500Mc¢/s on 6 bands.
Directly calibrated. Vari-
able RF attenuator, audio

output. Xrtal socker for g .
calibration. 220/240V. a.c. SCOOP! STAAR RECORD PLAYER oSk rus ies reastom (o Reheckinglia |
Brand new with instruc- Deck plays 33. 45, 78, r.p.m. Bateery operafed s € to use.
?700"5- Size 140 x 215 records, 9V operalt)ed.gvvi&h mono Ike/s, 1.4V Harmonics uputlgUVH;pprox.
mm. 1 = L b
TE20D  Price £15 p.p. 7/6 cagtrifec; |BRAND INEWIV AR SEs08 Injector Price 35/-p.p. 16
_____Price 59/6 p.p. 3/6. SES00 Price 27/6 -
% MULTIMETER 2OQ/V T Send for Portable Transistor Unit— 0 R R g
y Popular model but with & 2 leaflet No.2 | ideal for Intercoms, Baby
v extra scale range 20,000 ) b Alarms, Telephone, Record | @ All parts in stock to build the integrated
ohms per volt. 0/5/25/50/ \'J Head- Players or Guitar Practice.| . . d desi - I
250/500/2.500V d.c. 0710/ phones 9V 5 transistors with volume | €ircvits and other designs appearing in
50/100/500/1,000V a.c. 0O/ Quality ;:ontrol, Ou.tnhutsl ohm;. Ide:‘l Practical Wireless and Electronics. Ask for
SOuA, 0/2 A, Resls- stereo or use witl taar Recor o IV AR
za#ce giﬁ%(u?)o":nd 6!‘1“5. phones DHO2S only 45/- p.p. 3;- | Deck. Price 45/, p.p. 2/6 gucterionssgseiiatestycatalozuelleditionz:
Also dB scales and capaci-

tance. Y QUALITY PANEL METERS v 10 in | TEST UNIT
200H, Price 77/6 p.p. 2/-. = (DC RANGES) A new design tests most circ .

Leather case, Price 15/- 38 Series. Face size 42mm x 42mm | hiode! SES00 &= -

(I gin. t§in.). 50uA, 37/6; 100uA, 4
% 50,000 OHMS PER YOLT MULTIMETER S 200ual Sl "Shyias a5ie, Orim, | ¥R Vol
4 . e 5mA. 10mA, S50mA, 100mA, 500mA, 715/50/
Recommended quality instru- 25/ "cach; 10V, 20V, S0V, 100V, 300V, A 5 ¥

ment with mirror scale and
overtoad protection. 0/0-3/3/
12/60/120/300/600/1,200V d.c.
50k /V; 0/6/30/120/300/600/
1,200V a.c. 10k Q/V; 0/30uA/
6/60/300mA. 0/I2A; resist-
ance O/I0k }/10/100M .
Meter movement  20uA.
Polarity reversing switch.

Complete with batteries e
S with batteries, - - UK's LARGEST STOCKISTS ASK FOR QUOTES—
B BB il Ta L g0 COMPONENTS U LATEST CATALOGUE 36 snses bves Slome 370

and 500V, 25/ each; |A and SA. 25/~ | %Resiscance 0/I0K/I100k/1 Me
g 8.

each “§" meter, ImA, 29/6 VUmeter, *Five values resistance and capacit-

37/6. 65 Series. Face size 86mm x 78mm ance substitution.

(34in._x 3fin). SOuA. 62/6; t0OuA | *RF F/S Meter | to 140Mcs.

52/6; 200uA, 47/6; 500uA, 45/-; ImA | %455/700ke/s RF Generator

SmA, 10mA, 500mA, 37/6 ecach. “S" Size 74in. x 3%in. X | kin

meter. ImA, 42/6. Other ranges and *D.c. Ammeter 0/500mA 1

sizes in stock. Ask for list. ref. No. 33 *400c/s Audio Generator.

GOLDRING BSR GARRARD Cartridge Less 9TAHC AT2| or AT66 AT33 I J2203 CS9IE
ALWAYS EXTRA BARGAINS FOR Model |Cartridze, Diam. M3DM AT2] X* Deram® G800 | 800SE® Ceramie
CALLERS AT OUR 309 EDGWARE RD. i t {
STORE £ s d( £ s d|£ s d £ s d £ s £ s d £ s d £ s d
SP25 Mk I il 9 6/1312 619 0 01015 O 1610 0" |21 0 O | 1510 0 19 0o o
Credit Sale AP75 1715 01915 02510 023 0 0 (27 O 27 0 0 (2117 6 |2510 ©
c GL75P 46 0 0] —_ 5310 0 60 O 0* 5510 O 53 0 O 70 0 0* (5310 O
(Cailers Only) GL69P 35 0 037 0 0/ 4210 0 40 O O (4410 0 |42 0 O (59 0 0° 4210 O
or purchases MA70 1210 0 1410 0 20 01712 6 — —_— 16 10 20 [}
from the 309 AT6OMK Il [ 1310 0| 1515 0|21 7 619 0 O 18 0 o* —_— 17 12 6 21 10 O
Store from £30 GL75 33 0 0|35 0 04010 0|47 O 0°* 4210 O 4 0 O 57 0 0* (4010 O
SL72B 25 0 0(27 0 0(232210 0|30 10 0 3410 0 34 0 0 29 0 0 3210 0
SL758 31 0 033 0 0 3310 0 /3610 O 40 10 © 40 .0 O 35 0 0 3810 ©
SL9s58 39 0 0/41 O 0 4610 053 10 0% 4810 O 48 0 O 43 0 0 46 10 ©
3000 LM DIAM SL65B 1519 6 /18 0 02310 021010 O 2010 0* |25 C O 915 o 23 10 ©
Model 50 | Ceramic €8 10 0 GL69 23 0 025 0 03010 028 0 0 [3210 0* 30 0 O |47 O 0* 3010 O
3500 Stereo £12 19 6 !
Deccadec Deram £18 10 0 =
Plinth/covers Mode! 50, 2025, 3000, 3500, SP25 99/6 p.p. 6/—. (Note GL69P and GL75P
complete with plinth/cover). 2025, 3000, 3500, SP25, SL65B, SL72B, SL75B, SL958 Deluxe
type-(state model) £8.10.0. p.p. 7/6.
DISCOTHEQUE AND PUBLIC Complete range in stock. |U0 watt Discoamp/Preamp £85, 35 watt £35, 70 watt £50,
ADDRESS EQUIPMENT Also separate 70 watt power amplifier £35, preamplifier £22. All with 4 Inputs—full mixing ete.

96



BRAND NEW FULLY GUARANTEED
TRANSISTORS & DEVICES

IN4292
«

3

BF 198 3=
BTY79/100R

18/
BT 102/500R
18/~

80119 12/6
12/

CRS1/10 -
CRSIZ0 W6

JOA7

CRS1/30
CRS1/35
CRS1/40
CRS§3/08
CRSY 10
CRS3/20
CRS3/30
CRS¥40

RS400/40 ¥9/6
CRSVOAF

§i-
CRS25/025 18/-
D il

NKT3$219 18/~
MPF102 8's
MPF 10}

MPF 104
MPF105

OASs

INTEGRATED CIRCUITS

BPIOIO 25/~  PA424
PA
PA246
MC1304
TADIOO
TAA3

UL910
UL914

HENRY'S RADID

5916
796
s
88/~
A8/~
18/~
6
10/~
10/~
12/6

DISCOUNTS

10% on 12+ and 15% on 25 + any ane type
QUANTITY PRICES 100 +
Phone 01-723-0401 Ex. 4.

Post/Packing add 2/6 on your order.

Mail Ordder Dept  Components Orgen Dept
303 EDGWARE ROAD. LONOON W.2
Telephone: 01-723 1008 9

MPEN MON SAT G Bym THURS Buren tp

TECHNICAL
TRAINING

/n radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for.a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. 1CS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why notfill in the coupon below and find out how ?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns’. Certs.
C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

Examination Students coached until successful

N EWSELF-BUI,LD RADIO COURSES

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5-valve receiver, transistor portable,
and high-grade test instruments, incl. professional-type
valve volt meter—all under expert tuition. Transistor
Portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics.

o s o e e D G G D S G D GED G G SR G D G g D =g

INTERNATIONAL
CORRESPONDENCE SCHOOLS

I

I

EST. 1891 :
Dept. 171, Intertext House, Stewartd Road, Londen, SWa. 1
Please send me the 1CS prospectus—free and withoue obligation. |
(state Subject or Exam),. |
I

|

|

|

ADDRESS. ... L. vsevessessnserssnttessissssrmssenssbaniasinisssissonsassssnsd
e BT0
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R.S.C. SENSATIONAL HIGH FIDELITY STEREO ‘PACKAGE’ OFFERS

Watchi

Y Super 30 Amplifier (30 watt) in veneered h
% Goldring Transcription Turntable on Plinth

Y Shure or Goldring Magnetic Pick-up Cartridge
¥ Pair of Stanway 1} Loudspeaker Units

Bpeciai total price. Four fully wired 6 Gns
units ready to “plug-in”. Carr, . 30/-. .
TA12 Amplifier (I3 watt) in veneered housing. Garrard 3000
4 sp. Autochanger unit on plinth. SBonotona 8TA P.U. cartridge.
Pair of Dorchester Loudspeaker units

Special Total Price 47% Gns. g;/n

Or Dep. £9 and 9 monthly payments. £5.4.9 ( Total £55.2.9).
Transp. plastic cover 3 gns. extra.

an d for
Send for coloured brochure showing othn money-

saving offers,

Package pricea
viding all

AUDIOTRINE HIGH FIDELITY
LOUDSPEAKERS g,y

construction.  Latest high efficiency
ceramic magnets, Treated Cone sur-
round. “D" jindicates Tweeter Cone
providing extended frequency range up
€0 15,000 c.p.s. 'L’ indicates Roll Rubber
cone surround. Impedance 3 or 15
ohms. Please’ state choice. Exceptional
performance at low cost,

HFS10L &7 10W  49/9 HF120 12”7 15W 79/9
HF801D 8" 8W 54/3 HF120D 12”7 15W 89/9
HF102D 10”7 10W 67/11 HF126 12”7 15W £5.5.0

107 16W £4.10.9 HF126D 12”7 16W £5.15.0

HF100D
HF105DL 10 10W 6gns.

HIGH FIDELITY LOUDSPEAKER UNITS
Cabinets latest style Satin Teak or Afrormosis veneer.
Acousticaily lined or filied acoustic damping. Ported where
appropriate, credit terms available.

DORCHESTER 8ize 16 x 11 x 9in. appr.
Range 45-15,000 c.p.s. Rating 8-10 watta.
Fitted High flux 13x8in. Dual

Cone spkr. Imp. 3 or 15 ohms. £8.19.9

Carr. 7/6
STANWAY “ 8lze 20x10§x984in. approx.

Rating 10 watts. Inc. Fane 13x8tn. speaker
with highly flexible cone surround, long

EXTREMELY ATTRACTIVE PLINTHS

in Teak or Afrormosia veneer.

apply pro-
units
any

individual
are purchased from

branch within 3 months.
Bee leaflet.

% Super 30 amplifier (154 15 watt) in
vencered housing

% Garrard SP25 Mk IT Turntable on Plinth

% Goldring CS90 Ceramic P.U. Cartridge
with diamond stylus

% Pair Stanway II Speaker Units

Four fully wired units ready to Carr.

“plugin Bpecial " total price . 16 GNS. 30/-.

@ TAI2 Amplifier (13 watt) in veneered housing

@ Garrard SP25 Mk II 4 sp. player unit on plinth

@ Goldring CS90 Ceramic P.U. Carirldge 53 ns.

@ Pair of Dorchester Loudspeaker Units. 8
8pecial total price Carr. 25/-.

Or Dep. £10.0.3 and 9 mthly. payments £5.15.5

(Total §8 gns.). Transparent plastic cover 3 gns. extra.

finished
Trans plastic cover.

RECORD PLAYING UNITS
Money saving units. Mounted
on Plinth. Supplied with trans-
parent plastic cover. Ready to

plug into Amplifier or Tape
recorder.
RP2C Garrard BP25 Mk II

(with heavy turntable)
fitted Goldring C890 high com-
pliance cer:imjc Btereo/Mono cart-
ridge with diamond
stylus. Carr. 9/6 23 Gns
RPSC Garrard 2025 Auto Unit

fitted Garrard GC8 23
Btereo Cartridge with diamond tip,
Plinth & Cover as RP2C
CATT. 3/5_ § 15 Gns.
Other types available with Mag-
netic cartridges and with alternative
design plinths.

TERMS AVAILABLE ALL PACKAGE OFFERS
LINEAR L10 HIGH FIDELITY 10W AMPLIFIER

with separate Pre-amp Magnetic P.U. matching. To clear lo Gns'

Limited Number o CLEARANCE
LINES in leading makes of Hi-Fi
equipment at Brauches only

RS.C. TAI2 MKII 13 WATT STEREO AMPLIFIER

FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH
FIDELITY OUTPUT OF 6.5 WATTS PER CHANNEL

Designed for optimum performance with
any crystal or ceramic Gram P.U. cart-
ridge, Radio tuner, Tape recorder, 'Mike’
etc. % 3 separate switched input sockets
on cach channel v Beparate Bass and
Treble controls 9 Blide 8witch for mono
use v Bpeaker Output 3-15 chms v For
200-250v. A.C. mains Y Frequency -

Response 30-20,000 c.p.s. —2dB % Harmonic Distortion 0.3, at 1000
¢.p.s. Hum and Noise —70dB + BSensitlvites (1) 300mV (2) 50mV (3)
100mV (4) 2mV. Output rating I.LH.F.M. ¢ Handsome brushed silver
finish Facia and Knobs. Complete kit of parts with Car. 7/9.
full wiring diagrams & instructions. Factory built with l 31 r 1
12 mth gntee 17 Gns or Deposit £5.2.6 and 9 mthly pyints

34/~ (Tota! £20.8.6). Or in Teak or Afrormosia veneer housing 20* Gnl
Dep. £5.10.8 and 9 monthly payments £2.1.7 (Total £24.4.9).

throw voice coil and 11,000 line magnet.
High flux tweeter. Handsome Scandinavian design cab-
inet. Range 35-20,000 c.p.s. Imp. 15 ohms. Gives smooth

R.S.C. PLINTHS for

Record

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisteing of matched 12in. 11,000 line 15 Watt 15 ohm
high qaaiity lpesker, cross-over upit and {weeter. Smooth
and d rangeé ensure surprisingly

realistic reproducuon
Or Senior 15 Watt inc. HF126 £5.15.0
15,000 line Speaker £8.15.0. Carr. 6/6 Carr. 5/9

listic sound output. Playing
= ™ 16 Gns. units,
cut for
RSC TA6 6 Watt HIGH FIDELITY SOLID Garrard
2025
=T STATE AMPLIFIER 30004780,
"y s £00-250v. AC mains operated. 8P25 etc.
o 0 @ O | Frequency Response 30-20,000 .
N et e c.p.s. —2dB. Harmonic Distor- | Available with 3 gns.
13 L tion 0.3% at 1,000 c.p.s. trans. plastio
Beparate Bass and Treble cover. Carr. free 6 gns.
‘lift’ and ‘eut’ controls. 3 Input sl;lckatu for Mlike, Gram,
Radio or Tape. Input selector switch. Output for 3-15 ohm
spkrs. Max. sensitivity 5mV. Output rating 1.H.F.M. Fully INTEREST CHARGES
enclosed enamelled case, 9}x21x5}in. Attractive brushed REFUNDED

silver finish facia plate 10} x 3}in. and matching knobs.
Complete kit of parts with tull wirlng 7 Gns

On Credit Sales settled

HI-FI SPEAKER ENCLOSURE r.. o Atrormosia

veneer fintsh. Modern design. Acoustically iined
All sizes approx. Carr. 5/- per enclosure

JE8 Bize 16 x 11 x 9in. Pressurksed. Gives £4 |50
pleasing resulta with any 8in. HI-F| 'speaker. ° :
SE8 For optimum performance with any 8in. £5|5°

Hi-Fi 'speaker. Bize 22 x 15 x 9in. Ported
SE10 For outstanding results SE12 For exclnt prfmnce with 12in.
with 10in. Hi-Fi 'spkr £5 19.6 Hi-Fi speaker and Tweeter.

diagrams and instructions. Carr. 7/6 . ’ 5 5 N
e s T T LTS i, et in 3 months. 8ize 24x15x10in. P'td. Size 25 x 16 x 104in. £6.19.9
Sl

THE ‘YORK’ HIGH FIDELITY 3 SPEAKER
% Moderate size, only £5x14 x 10in.
% Response 30-20,000 c.p.s. Impedance 15 ohms
% Performance compnrnhle with anits costing

considerabley more. Conslsts of (1) 12in. 15 watt Bass unlt

chaasis, Roll rubber cone surround for ultra low resonance, and ceramic
magnet. (2) 3-way quarter sectlon series crosa-over system, (3) 8 x 5in.
high flux middle range speaker. {(4) High efficlency tweeter. (5) Appro-
priste quantity acoustic damping material (8) Teak veneered cabinet. (7) Clrcult and
0.8 and 9 monthly payments 39/- (Total £23.1.0).

{full instructions. Terma: . £,
DEMONSTRATIONS AT ALL BRANCHES

High Grade Components
Specifications comparable with
units costing considerably more.
TRANSISTORS 9 high quality types in
each channel.

OUTPUT 10 Watts R.M.8. continuoua
into 15Q (per channel). 15 Watts R.M.8.
contlnuous Into 3 Q.

INPUT SENSITIVITIES Mag. P.U. 4 mV.
Ceramio P.U. 35 mV. Tape Amp. 400 mV.
Aux. 100 mV. Mic. 56 mV. Tape Head 2.5 mV.

Employing
200/250v.
CROSS TALK

FREQUENCY RESPONSE + 2 dB. 10- DBass, Treble
20,000 c.p.s. 8witch, Tap
TREBLE CONTROL +17 dB to ~14 dp  Switch

at 10 Ke/s.

(3) Radlo, (4)
tion of Input
equalisation).

BABSS CONTROL +17dBto —15dB at 80 ¢/s.
HUM LEVEL -80 dB.
HARMONIC DISTORTION 0.19 at 10 watts

1,000 e.p.s. Approx. 12 x

COMPLETE KIT 20 Gns
Carr. 12/8

INPUT SOCKETS (1) P.U. (2) Tape Amp.

CHASSIS Btrong Bteel

SYSTEM

with cast

e DBonltor Switch, Malns

Mic. or Tape Head. (Opera-
Belector asaures appropriate

constructlon.

FACIA PLATE Attractive design in rlgid
plastic silver background black lettering.
Silver finish matching control knobs as
available.

Eminently snitable for use with any make
ot pick-up or Mie.
Moving Coil,
available. Superb sound output quality can
ba obtained by use with first rate ancillary

UNIT FACTORY BUILT
‘Wlth 12 months guarantee.

or Deposit £2.5.0 and 9 monthly payments
§8/8 (Total £33.13.9) or in Teak or Afrormosia
veneer housing 82 Gns.
Deposit £7.8.6 and 9 monthly payments of
3 x 8ln. 66/6 (Tota! £37.2.0). Bend B.A.E. for leaflet.

R $.C. TFMI SOLID STATE VHF/FM RADIO TUNER 4 migh-sensitivity.

A.C. Mains operation. % Sharp A.M.
Rejection X ¢ Drift-free raception. y Output ample for
any amplifier (approx. 500 m.v.). “ Output for feeding
Stereo Multipiexer. “ Tuner head using silicon Planar
Transistors. -+ Designed for standard 80 ohm co-axial
input. Visually matching our Buper 15 and 30 ampllfiers

% 200-250v.

and of the same high standard of performance and rellabillty. Printed circuitry.
A quality product at considerably less than the cost of comparable units. Factory
bullt 18 gns. Or In Teak finished cablnet as illustrated 21 gns. Terms: Deposit £6.1.0
and 9 monthly payments. 2sns. Total £24.19.0. Stereo version, 23} ens. Carr. 10/6 extra

R.5.C. BATTERY/MAINS
CONVERSION UNITS
BM1

Type

An all-dry bat-

tery eliminator.

Size 8} x 4} x

2in. approx.
Completely replaces batteries sup-
plying 1 8v. and 80v. where A.C.
maina 200/250v. 80c/s is available.
Complete kit with diagram 52/6 or
assembled 3 Gns.

(Ceramic or Magnetic,
Ribbon or Crystal) currently

Twin Printed Circuits. equipment. SUPER 15 HIGHFIDELITY SOLID

A.C. malns operation.

52 dB at 1,000 c.p.s. COMPLETE KIT OF PARTS STATE AMPLIFIER e
CONTROLS 5 Position Input Belector.  Point to point wiring dlagrams 22 gNS. Appeaxiis Eech & bot single

B i era AL e ol rasta Sl et nction Carr. 18)- ] fulalnncao'nltruct?;l;le adehlll ‘:nd

point to point wiring diagrams.
29 gns. 12} gns. carr. 126
OR FACTORY BUILT 18} Gus.
Carr. 12/6. Terms: Deposit 4 Gns.
and ® monthly payments 31/1
(Total £18.8.9) or In Teak or Afror-
mosia veneered housing. 19 go

rr. 15/-. Terms:

PARTRIDGE “JOYSTICK™ SHORT WAVE AERIALS AND UALS AND TUNERS AT ALL BRANCHES (S.A.E. for full list)

BRADFORD 10 North Parade. (Half-day Wed.) Tel. 25349

32 High Street (Half-day Thurs.) Tel. 56420 LEICESTER

BLACKPOOL(AIGI‘I!) O. & C. Electronics, 227 Church Street
30/31 Gr. Western Arcade 021-236-1279
BIRMINGHAM 3¢/ 23S
DERBY 26 Osmaston Rd., The S5pot (Half-day Wed.) Tel. 41361
DARLINGTON 18 Priestgate (Half-day Wed.) Tel. 68043
EDINBURGH 133 Leith St. (Half-day Wed.) Tel. Wavesr_}gg
GLASGOW 326 Argyle St. (Half-day Tues.) Tel. CITy 4158

HULL 91 Paragon Street (Half-day Thursday) Tel. 20505

RSCH

MAIL ORDERS TO: 102 Henconner
Lane, Bramley, Leeds 13. No C.0.D.
under £1. Terms C.W.O. or C.0.D.
Postsge 4/8 extra under £2. 5/9 extra
under £5. Trade supplled. S.A.E. with
enquirl
Branches opPen all day
MAIL ORDERS MUST NOT
.BE SENT TO SHOPS

106 Newport Rd. (Hal'—da{_’ Wad)
4]Blackett Street (Opp Fenw.cks Store) NEWCASTLEUYPON

5-7 County (Mecca) Arcade, Briggate (Half-day Wed.)
! 2 ey 4 Tel. 28252 LEEDS

73 Dale St. (Half-day Wed.) Tel. CENtral 3573 LIVERPOOL
238 Edgware Road, W2 (Half-day Thurs.) Tel.
PAD 1629

60A Oldham Street (Hal( day Wed)

LONDON
altday Wedi MANCHESTER
MIDDLESBROUGH

patsl 13 ExcpHalfday w(eg) | 69 e TYNE
xchange Street stle Mar ot gs.
(Half-day T;ursday) Tel. 20716 SHEFFIELD
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R.S.C. Al0 30 WATT ULTRA LINEAR HI-FI
AMPLIFIER g:;ggny sensltive,  Push-Pull

output, with Pre-amp.
Tone Control Stages. Performance figures of
factory built unjts: Hum level -70dB. Frequency
response + 3dB 30-20,000c/s. Sectionally wound
output transformer. Al high grade components.
. Valves EF88, EF86, ECC83, 807, 807, GZ34.
Beparate Bass and Treble Controls. Sensitivity

| 36mV. le for high
— — Crystal or Ceramic P.U's. Designed for Clubs,
Schools, Theatres, Dance Halls or Outdoor
Functions, etc. For use with Electronic Organ, Guitar, String Bass, etc. Gram,
Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. Two Inputs with
d volume 80 that two inputs such as Gram and “Mlke"
can be mixed. 200-250v. 60c/s A.C maina. For 3 and 15 ohm speakera. Complete
Kit of parts with point-to-point wiring diagrams and instruc- |5 Gns Carr.
tiona. e 12/8
Twin-handled perforated cover 27/6. Supplied factory built with EL34 output
valves. 12 months’ guarantee for 18 gns. TERMS: Deposit £8.8.0 and 8 monthly

jiments of 84/~ [Total £21.9.0). Bend 8.A.E. for leaflet

TYPE C48S 25/30 WATTS. Fitted
four 8in. high flux 8 wait apeakers.
Overall size approx. 42 x 10 x 5in.

16 Gns. car 10

Or deposit 67/- and 9 monthly
payments 34/9 (Total 218.18.9).

TYPE C412S 50 WATTS. Fitted four 12in.
11,000 line 15 watt speakers. Over'lll size

56 x 14 x 9in. approx.
26 Gns. &7

Or Deposit £6.17.6 and
9 monthly payments of 54/6 (Total £80.7.0)

RS.C. All HIGH FIDELITY i2-14 WATT AMPLIFIER
PUSH-PULL ULTRA LINEAR _OUTPUT
“BUILT-IN” TONE COKTROL PRE-AMP.
Two input socketa with mixing facilities High
gensitivity, 5 valves. Independent Bass and treble
controls. Frequency response + 3dB 30-20,000 ¢/s.

- Hum level —60dB. Bensitlvity 40 millivolts. For
0 r Crystal or Ceramic PUs. High Impedance “mikes”.
For Musiiul Instrumenta etc. 8td. AC mains. For 3 & 156 ohm spkra. 9% Gn
SAE for leafiet. Complete kit. Full instructions and point-to-point S.
wiring diagrame. Carr. 11/6. Twin handled metal cover £7/6. Price Factory bulit
184 gns. or Deposit 89/6 and 9 monthly payments of 26/~ (Total £16.13.6).
RSC AlLT TRANSISTORISED VERSION of above complete kit 9 Gns.
(Asrembled 18 Gns.)

HIGH QUALITY
LOUDSPEAKERS

In Teak or Afrormosia vencered
Cabinets

L13 13* x 8~ 8-10 Watt £4-19-9
10,000 lines 3 or 15 ohma. Carr~. 7/6
Type LI2 127 20 Watt _19.-
10,000 lines 15 ohms. £8 I9 9
Carr. 8/9

0
FOR GUITAR, VOCAL OR INSTRUMENTAL GROUP
A 4 Input, 2 volume control Hi-Fi unit with Beparate
Bass and ble controls. B.V.A. valves. Peak output
rating. Strong Rexine covered cabinet with haudlea.
Attractive black/gold facta panel. Neon indicator. For
200-250v. A.C. malns, For 3 or 156 ohm |9 Gns ©arr.,
speakers. Send 8.A.E. for leaflet. * 12/6
g § e & 9 monthly payments of 89,8 (Total 22 gus)

FANE ULTRA HIGH POWER LOUDSPEAKERS

All power ratings are R.M.8. continuous. 2 years’
guarantee. High flux ceramic magnets. Heavy cast

chassis. All prices carr. free »
POP 100, ‘POP* 60 | POP* 50 [FOF 30C

18” 100 Watt|15” 60 Watt|12” 50 Watt|pual cone 150
14,500 gauss 14,000 gauss 14,000 gauss| «
isa|" £5-19-9

8lis 8/is
20 oms. "% 12 axs.”*% | 10 oxs. Carr. tree

F.A.L. P.A. AMPLIFIERS PHASE PHASE
8.4.E. for leaBlets. 5" 29 ans.  Tlgo 99 GNs.

Tt 7

FANE

OUDSPEAKERS

R.S.C. BASS-REGENT
50 WATT AMPLIFIER

A powerful high quality
all-purpose unit for lead,
rhythm, bass guitar, vocal-
+ ists, gram. radio, tape.

E ~il -] Peak Output rating.
Two extra heavy duty 12in. Loudspeakers.
+ Four Jack inputs and two Volume Controls

for stmultaneous use of up to four pick-ups
or “mikes”. Bass and Treble controls.

55 GNS. car. 30 or dep. 21849
and 9 monthly payments of £5.11.9. (Total
604 gns.). Send 8.A.E. for leaflet. ;
@100 100 watt peak output with Pr. speaker
columns snd 8 Bass Unit (8ix 12” and Two
15~ Speakers). 894 gns.

Rexine/Vynair, ideal for vocalists and Public Address. 15 ohm matching.

R.S.C. COLUMN SPEAKERS covered i two-tons ) a bR
|_-F1 GENTRES LTD. ]

R.S.C. MAINS TRANSFORMERS
FULLY GUARANTEED. Interleaved and Im-
pregnated. Primaries £00-250v. 50c/s. Screened
MIDGET CLAMPED TYPE 23 x 2 x 2}in.
250v., 60mA, 6.3v.2a ..... 000000000
250-9-250v., 60mA 8.3v 2a+. 0000000000
FULLY SHROUDED UPRIGHT MOUNTING

250-0-250v. 60mA, 8.3v. 2a., 0-5-6.3v. 2a. 24/9
250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. 39/9
300-0-300v. 100mA, 8.3v. 4a., 0-5-6.3v. 3a. 89/9
300-0-300v. 130mA. 6.3v. 4a., c.t., 6.3v. la.

For Mullard 510 Amplifier .......... .. 47111
850-0-350v. 100mA, 6.3v. 4a., 0.5-6.3v. 3a. 39/
350-0-350v. 150mA, 6.3v. 0-5-6.3v. 3a. 47/9
425-0-425v. 200mA, . 3a. 89/9
425-0-425v. 200mA, 6. bv.

. 98/9
X . 3a. 99/9
-THRO' TYPE
250-0-250v. 70mA, 6.3v. 2a.. 0-5-6.3v. 2a. 28/8

-0-250v. 100mA. 6.3v. 3.5a.

23
350-0-350v. 80mA,
250-0-230v, 1001nA, 6.3v. 4a.,

300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. 89/9
300-0-300v. 130mA, 6.3v. 4a., 0-5-6.3v. 1a.
Suitable for Mullard 510 Amplifier .... 46/9

350-0-350v. 100mA, 6.3v. 4a., 0-5-6.3v. 3s. 89/9
850-0-350v. 150mA, 6.3v, 4a., 0-5-6.3v. 3a. ]
FILAMENT or TRANSISTOR POWER PACK
Types 6.3v. 1.5a. 8/8; 6.3v. 2a. 9/9; 6.3v. 3a. 18/8;
6.3v. 6a. 22/9; 12v. la. 9/11; 12v. 3a. or 24
1.5a 28/9; 0.9-18v. 1}a. 19/11; 0-12-25-42v. 2a. 81/9
CHARGER TRANSFORMERS 0-9-16v. 1ia. 18/9;
23a.19/11; 3a, 21/11; 6a. 28/11; Aa, 28/9; 8a. 86/,
AUTO (8tep UP/step DOWN) TRANSFORMERS
0-110/120v. 200-230-250v., 50-80 watts 190/9;
150 watta, 38/6 250 watts 49/8; 500 watts 105/-.
OUTPUT SFORMERS
Standard Pentode 5,000 Q or 7,000 2t0 802 8/9
Push-Pull 8 watts EL84to3 Q or 15 Q.. 149
24/9

Pns!h}’)ull 10 watts 6V8, ECL86 to 3,6, Bor
16 20
Push-Pull EL84 to 3 or 15 2 10-12 watts .. 23/9
Push-Pull Ultra Linear for Mullard 510, etc.
Push-Pull 15-18 watts, sectionally wound a6/
Push-Pull 20 watt high quality sec'.lonnlla
wound EL34, 8L6, KT66 etc. to3or 15 59/9
SMOOTHING CHOKES 150mA, 7-10H. 250 2
350 028/9; 60ma, 10H, 400 Q 4/11.
SELENIUM RECTIFIERS F. W. (Bridged)
All8/12v. D.C. output. Max. A.C. input 18v.

39/9
816, KT66, etc, for3or1s Q ....... .
12/9; 100mA, 10H, 200 Q2 10/9; 80ma, 10H,
1a. 4/3. 2a. 8/11. 3a. 9/9. 4a. 12/9. 6a. 15/9.

SURPLUS &% BARGAINS

AMPLIFIER RF NO. 2
MK III, Increases output
of 19 set to 256 watte.
Brand New. 12v opera-
tion. 7§/-, Carr. 15/-.

Nu. I et New £10.10.0, Carr. Paid. All Ancillary Equip-
ment available. 12v D.C. Power Unita 50/-, Carr. 10/-.
12/24v D.C. Power Units with Vibrator MK II No. 2.
20/~, Carr. 10/-,

H/MIC S8ETS. Used 15/-, New 22/6, P. & P. 5/-. Malnx
P.8.U.'s for 19 TM/RC £6.15.0. Carr. 10/-. R.F. Antenna
Tuner (ATU) 25/-, P. & P. 5/-.

FEW ONLY!
No. 19 Mk. III CANADIAN TRANCEIVERS. Rebuilt
as new. Complete station with all connsctors, bead-
set, variometer, control box and aerials.

£22.10.0. Carr. 50/~
B.41 RECEIVER. LF Version of B.40. Coverage 156Kc/a—

700Kc/s. Mains Operation. As recelved from Ministry.
28.10.0. Carr, 30/-. Tested, working £18, Carr. 30/-.

NAS0IBA CO

Mc/s. 4 bands. AM/FM. CW. BFO.
12v DC. Internal Power Snpply.
Tested. £18.10.0, Carr. 15/-.

HALLICRAFTER RH9® 4 metre
Receiver. Ex TAL controlled
doubie conversion £12.10. carr. 20/~

TELESCOPIC MASTS, 201t.
Closes to 51t. 9in. 70/-. Carr. 15/,
341t. Ditto 80/-, Carr. 15/-.
35FT. AERIAL MASTS.
Seven 2 in. dia. sections.
Interlock 8in. Complete
with base. Nylon Guys.
£12.10.0, Carr. 50/-.

TELE ‘¥

TELEPHONES.
Communlcations up to

10 miles. Tested with
batteries.

£5.15.0. pair, Carr. 20/-. 5

. All stooks Lu hin cleared.
Many bargalns for callers only. 9-6 Mon-
Fri. 8-12 8at.

iling Lodge,” Codicote, H
Phone: Codicote 242

¥uel Boards, 0Oil
Hams, Industrial and Commercial Mobiles, etc. (DE-
PENDING ON LOCALITY).

FEATURES:— 47 Dynamic PM Speaker. Directional

telescopic VHF
Illuminated Dial.

Leather. Ultra se
Batteries incl.

STOCKTO

in, Herts.

UNREPEATABLE
PRE STOCKTAKING

SAVE
NEARLY 20 %

LATEST NEW & IMPROVED “JULIETTE’"

(with AFC and BFO)
s BAND MAINS/BATTERY SOLID STATE
PORTABLE RECEIVER

Impressive and sturdy design in Chrome and Biack

and Socket. Leather carrying and shoulder atraps.

RETAIL TRADERS SUPPLIED
Enquirjes to wholesale dept.

BRIGHOWGATE, GRIMSBY, LINCS.
Tel: 0472 58815/64196
Imports, Wholesale Electronic Equipment Distributors

OFFER

MMUNICATIONS RECEIVER

LIST PRICE £44.17.6

OUR 34 gns.

PRICE
{cash_only) + 9/- p/p

Limited quantity

@ AM Band: Full Medium
wave cover @ Marine
Shipplng, Hama,
. @ FM|VHE:
Radios 2, 3, 4: TV Sound,
Public Bervices, etc.
@ Aircraft (improved
sensitivity):  Airlines  and
tiround Control @ PB
(High VHF Band): TV
Sound, Fire, Ambulance,
etec.,, Taxis, Shlpping
Rigx, Gas and Electric Boards, Local

aerial, Internac Ferrite rod aerial.
size 93" x 53" x 4", Welght 53lba.

nsitive 18 transistor circuit. Earpiece

N PARTNERS (DEPT, PW)

LOOK AT THESE PRICES

CARTRIDGES

Acos GP67-2, GPOI-38C £2/6; Acos GP93-1 26/8;
Acos GP94-1 82/8; Sonotone STAHC 89/6; All

above in makers cartons; Japanese Stereo 16/-.

1 WATT AMPLIFIER

Complete with volume control, rectifier, smoothing

cct, fully tranaistorised, OUR PRICE 27/8

PLUGS & S8OCKETS

Phono plugs, red, white, yellow, green, grey, blue,
black 11d 9/- per doz; Coaxial plugs, aluminium 1/6;
Coaxial couplers 1/-; 2 pin DIN plugs 8/-; 3 pin
DIN plugs 8/-; 5 pin DIN plugs 8/5; 2 pin, 3 pin
DIN sockets 1/6; wander Plugs 8d; sockets 8d;
Banana plugs 171, sockets 1/-; 3.6mm J/Pluga 1/8
& 2/6; Standard J/Plugs with solder terminals 2/-;
Chrome 8/~; Side Entry J/Plugs black and chrome

4/9; Insulated }/sockets, ojcct 8/3, c/cct 8/6.

ELECTROLYTIC CAPACITORS

4uF, 150v 8d; 8uF 500v 8/-; S8uF 12v 10d; 8uF +
8uF 450v 4/3; 10uF 150v 8d; 12uF 26v 8d; 16uF
450v 2/94; 16uF 4 16uF 450v 4/8; 30uF 10v 8d; 50uF
10v 8d; 100uF 9v 8d; 100uF 12v Bd; 150uF 12v 9d;
320uF 9v 1/-; 1500uF 30v 8/9; 2000uF 30v 4/2;
5000uF 25v 10/-; 10,000uF 25v 15/-; 20,000ufF

30v 21/-.

MICROPHONES

Acos Mic 45 22/6; Acos Mic 60 18/11; Planet CM70
80/-; Hand Mike 15/—; Shure 201 £5; Shure 444

£10.10.0.

VALVES
PY817/2; PCL82 7/9; EF183 9/-; EF184 9/-.

GEORGE FRANCIS (Dept PW),

938 Balderton Gate, Newark, Notts.
Telephone: Newark 4783.
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RADID CONSTRUGTOR
FREE CU5SuT As) surpsemen

Full Working Diagrams including
Printed Circuit Board Layout

SOLID-STATE DISTORTION METER

" AL

% Jf’\ 1/ ‘ , m
72 .V/A
ol &

Copies may also be obtained direct from the
Publishers—4/- including postage.
Published by:

DATA PUBLICATIONS LTD.,
57 MAIDA VALE, LONDON, W.9.

MAY ISSUE
ON SALE NOW 3/6

OTHER CONSTRUCTIONAL PROJECTS
INCLUDE

® C.R.O. Beam Switching Unit
® [lectronic Siren Module
® Neon-L.D.R. A.F. Oscillator

NEW SERIES
“UNDERSTANDING TAPE RECORDING"

PLUS

* EXCLUSIVE MOTORING %
OFFER

(Maserati Air Horns, etc.)

RADIO CONSTRUCTOR

Let us give you the facts

From cover to cover Goodmans Manual is packed with fascinating
articles on Stereo; a beginners guide to High Fidelity: Stage-built
Systems : complete details of Goodmans High Fidelity Audio products.
28 pages you can't afford to miss . . . and it's yours FREE |

Please send me a free copy

Name.
Address

=

100

PW/670

Goodmans Loudspeakers Limited
Axiom Works, Wembley, Middlesex. Tel : 01-902 1200

TR YW YT 8P ey,

NS s Rl
BT T e S Employing only

high grade components and transistors.
LTA IS WATT AMPLIFIER Ry T TS TR

HIGH FIDELITY OUTPUT
SWITCHED INPUTS FOR
GRAM, ‘MIKE’. TAPE.
AND RADIO
Frequency Response 10-40,000
cps—3dB. Bass Control +17dB
10— 16dB at 40cps. Treble Control-
IL'MB 108—-l4dBHat 14Kcs. ll;)lum and

oise —80dB. armonic istortion
0.2% at rated output. Output for lliecoglr:g:e.ndgd
3-8-15 ohm Loudspeakers. etail Price

PTA30 HI-FI
PUBLIC ADDRESS
AMPLIFIER

A SUCCESSOR TO OUR
POPULAR CONCHORD

30 WATT UNIT

Input Sensitivity 2 mv (max.)
Qutput 30 watts.

QOutput Sockets for Loudspeaker or Recommended £23
combination of Speakers with total Retail Price =
impedance between 5 ohms and 30 Size 12 x 34 x 6 in. approx.
ohms. Three individually controlled

Inputs for mixing purposes. Housed in fully enclosed stove enamelled
steel case. Controls Vol, (1) Vol. (2) Vol. (3) with mains switch, Treble ‘lift’,
and ‘cut’. Bass ‘lift' and ‘cut’ =
AN IDEAL UNIT FOR VOCAL AND INSTRUMENTAL GROUPS.
SUITABLE FOR ANY KIND OF '‘MIKE' AND INSTRUMENT
PICK-UP, ALSO FOR RADIO, TAPE OR GRAM.

£18.10.0.

Size 94 x 31 x 54 in. approx.

If required an at- |
tractive wood cabi-

Piease send a stamped addressed envelope for full descriptive
details of above unils, also TUgﬁgIAMPLIFIERS STEREO and
Mi b

net = with = vencer | sy a)l ABLE FROM YOUR LOCAL HI-FI DEALER

finish can be sup- Wholesale and Retail enquiries to:

moact " 30- | LINEAR PRODUCTS LTD,

;lodel.r
ices fro:
rices from ___| Electron Works, Armley, Leeds




TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

NEW/! roamer eight mkl
WITH VAR|ABLE TONE CONTROL

7 Tunable W. ds: di Wave 1, di ‘Wave 2, Long Wave, 8W1, 8W2, BW3 and
Trawler Band. Built in Ferrite Rod Aerial for Medium and Long Waves, Fivesection 22in.
chrome plated Telescopic aerial for 8hort Waves can be angled and rotated for maximum per-
formance. Push pull cutput using 600 mW transistors. 8ocket for car aerial. Tape record
socket. Belectivity switch. Switched earpiece socket complete with earpiece for private listen-
ing. Bight transistors plus 3 diodes. Famous make 7in. x 4in. 8peaker. Airspaced ganged tuning
condenser, On/Off switch volume control. Wave change switch and tuning control. Attractive
case in rich chestnut shade with gold blocking. Bize 9 x 7 x 4in. approx. Easy to follow inatruct-

fons and diagrams make the Roamer Eight a pleasure to
build. Total Building Costs £ 6 1 9 6
[} [}

Parts Price List and Easy Build Plans 5/- (FREE with parta).
P & P7/6

roamer seven mklV

SEVEN FULLY TUNABLE WAVE-
BANDB—MWI1, MW2, LW, 8Wl,
8W2, 8W3 and Trawler Band. Extra
Medium waveband provides easier
tuning- of Radio Luxembourg, etc.
Built in ferrite rod aerial for Medium
and Long Waves. Five 8ection 22in.
chrome plated telescopic aerial for
Short Waves—can be angled and
rotated tor peak 8.W. listening.
Socket for Car Aerial. Powerful push-
pull output. SBeven transistors and
two dlodes including Micro-Alloy
R.F. Transistors. Famous make
7 x 4in. P.M. speaker. Air apaced
ganged tuning condenser. Volume/on/off
control, wave change switches and tuning controi.
Attractive case with carrying handie. 8ize 8 x 7 x 4in.

trans eight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER
Attractive case in black
with red grille and
cream knobs and dial
with polished brass in-
serts. Size 9 x 5} x 24in.
approx. Tunable on Medium and
Long Waves, three Short Waves and Trawler

Band. Sensitive ferrite rod aerial for M.W. and L.W,

i f Telescopic aerial for Short Waves. Eight improved type
approx. Easy to follow instructions and diagrams make the 3 et .
Roamer 7 a pleasure to build. Parts price list and easy build plans 3 transistors plus 3 diodes. Push pull output. Ample power to drive
(FREE with parts). Personal Earpiece with switched socket for a larger speaker. Parts price list and easy build plans 5/~ (FREE
private listening, 5/~ extra. with parts). Earpiece with switched socket for private listening

Total building costs 5/- extra.

£5 o 1 9 . 6 P& P76 Total building costs 8 9 76

F&P5/6

pocket five

MEDIUM WAVE, LONG WAVE

AND TRAWLER BAND PORTABLE
WITH SPEAKER

Attractive black and gold case. Size 5} x 1} x 3}in.
Tunable over both Medium and Long Waves with

extended M.W. band for easier tuning of Luxem-
bourg, etc. 7 stagés—35 transistors and 2 diodes,

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND PORTABLE
WITH SPEAKER AND EARPIECE

Attractive case with red speaker grille. Bize
64 x 44 x liin. 7 stage—8 transistors and 2

b 3 P = ildi diodes, ferrite rod aerial, tunin| d i1di
supersensitive ferrite rod aerial, tine tone moving Total building costs P a , tuning condenser, Tota| building costs
coil npeaker. Easy bulld plans and parts price list PGP volume control, tone moving coll speaker o
1/8 (FREE with parts). , . . also Personal Earpiece with switched socket ’ P. & P.
3/6 for privatejstenlng. Easy build plans and ‘
parts price list 1/8 (FREE with parts), 3/9

RADIO EXCHANGE CO

]
|61 HIGH STREET, BEDFORD,  Tel. 0234 52367 |
1

roamer Six

SIX WAVEBAND PORTABLE

WITH 3in. SPEAKER enclose £.......... ... please send items marked

|
ROAMER EIGHT O ROAMER SEVEN O I|
TRANSONA FIVE O TRANS EIGHT o 1
o |

|

|

Attractive case with glit fittings. Bize 74 x Bf x
1§in. Tunable on Medium and Long waves, two
short waves, Trawler Band Plua an extra M.W. band
:or x:u'"d '.\mln' 4 odeuxambourg, etc. Bensitive
errite rod aertal and telescople aerial for Short ndi

'I.;:;A Tsdl atages—6 transistors and 2 diodes in- Total bu"dl"g COSLE
ciuding Mlcro-Alloy R.F. Tranaistors etc. (Carrying

strap 1/6 extra). Easy build plans and parta price ' a2 [
liat, 2/-. (FREE rwith parts). 7 4/6

POCKET FIVE O ROAMER SIX

arts price list and plans for

ame

* Callers side entrance Stylo Shoe Shop

> 2

- e e e e e o emm o=
o

|

|

ddress .o = I

* Open 10-1, 2.30-4.30 Mon-Fri. 9-12 Sat :
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CAR LIGHT

FLASHERS

Heavy duty light
flasber employs a
condenser discharge
principle operating
on electro mechani-
cal relay. (As inset).
Housed In strong
plastic case. Flashing
rate between 60-120
per minute. 12V
DC operation. Maxi-
mum load 6 amps. 8ize 2-11/16In. dia. x 4in.
8upplied brand new at a tfraction of original
cost. 8/6 eacb. P. P. 2/6. (3 for 1716, IENE) 4/6).

CLASS D WAVEMETERS

A crystal controlled hetero-
dyne meter
covering Mc/s.
Operatlon on 8 volts D.C.
Ideal for amateur use.
Available in good used con-
dition. £5.19.8. Carr. 7/6.
Or brand new with acces-
aories. £7.19.6. Carr. 7/8.

CLASS D WAVEMETERS No. 2
Crystal controlled. 1:2-19 Mec/s. Mains or
12V. D.C. operation. Complete with calibra-
tion charts. Excellent condition. £12.10.0.
Carr. 30/-.

R209 MK i
COMMUNICATION RECEIVER

11 vaive high grade communication receiver
suitable for tropical use. 1-20 Mc/s on 4 bands.
AM/CW/FM operation, Incorporates pre-
cision vernier driver, B.F.0., aerial trim-
mer, internal
upeuker and
12v. D.C.
internal po-
wer supply.
Supplied
in excellent
condition,
fully tested
and checked

13A DOUBLE BEAM
OSCILLOSCOPES
An excellent general pur-
pose D/B oscilloscope.
T.B. 2 cps-750 Kefs.
Bandwidth 5.5 Mé¢/s.
Sensitivity  33mV/CM.
Operntlng volt.;ge 0/110/

TYPE

UNR-30 4-BAND COMMUNICATION RECEIVER

Covering 550 Kcs—30 Mc/s. Incorporates BFO. Built
in speaker and pbone jack. Metal cabinet. Operation
220/240V. A.C. Bupplied brand new, guaranteed with

instructions. Carr. 7/6. 1 3 g ns

TRIO JR.310 New Amateur Band 10-80
Metre Receiver in stock. £77.10.0.

LAFAYETTE SOLID STATE HAM)O RECEIVER
5 BAND AM/CW/BSB AMATEUR AND 8HORT
WAVE 150 Kc/s-400 Kcfs and 550 Kc/s-30 Mc/s
FET front end @ 2 mechanlcal filters ® Huge
dial @ Product detector ® Variable RFO @
Noise limiter @ B meter @ 24in Bandspreas] @
230V, A.C./12V. D.C. neg. earth operation @ RF
gain control. 8ize 15in. x 9%in. x 8}in. Weight 1s
ibs. EXCEPTIONAL VALUE. £45. Carr. 10/-
8.A.E. for full details.

LAFAYETTE HA-800 SOLID STATE

AMATEUR COMMUNICATION RECEIVER

8ix bands 3-5-4, 7-7.3, 14-14-35, 21-21-45, 28-29-7, 50-54Mc/s. nial conversion on all
bands. 2 x 455 Kc/s mechanlcal filters. FET front end. product detector, varlable BFO, |
100Kc/n crystal calibrator. ‘8° Meter. Huge slide rule dial. Operation 230V AC or 12V
DC. Bize 15 x 9% x 8}in. Complete with instruction manual. £57.10.0 Carn. Paid. 100Kc/s
crystal 39/6 extra.

UR-1A SOLID STATE COMMUNICi\TION RECEIVER

4 bands covering 550 Kc/s—30 mc/s con-
tinuous. Bpecial features are use of FET
transistors. 8 meter. built in speaker and
telescopic aerial, variable BFO for 88B
reception, noise limiter, bandspread con-
trol, sensitivity control. Output for low
fmpedance headphones. Operation 220/240
volt A.C. or 12 volt D.C. Bize 123in. X 4}in.
% Tin. Excellent value. ONLY £24. Carr. 7/8.

TRIO COMMUNICATION

RECEIVER MODEL 9R-59DE

4 band receiver covering 550 Ke/s to 30 du ~
continuous and electrical handspread on 10, 15, 20,
40 and B0 metres. 8 valve plus 7 dlode elrcuit,
4/8 ohm output and phone jack, 88B-CW @ ANL
@ Variable BFO @ 8 meter @ 8Bep. bandspread
dial @ TF 455 Ko/x @ Audio output 1.6 W. @
Variable RF and AF gain controls. 115/260V.
A.C. Mains. Beautifully designed. 8ize: 7 x 15 x
10in. With instruction manual and service data. £42, carriage paid. TRIO COMMUNI-
CATION TYPE HEADPHORES. Normally £5.19.6. OUR PRICE £38.15.0 if purchased with
above reciever.

TRIO JR. 500SE 10-80 Metre
Receiver £69.10.0

==l

%Ii|~=a.
Il

TRIO T5 510 AMATEUR TRANS-|
CEIVER with speaker and mains P.S.U.| |
£180 IN STOCK! ||

200/260V. A
in excellent worklng con-
dition. £22.10.0. Or com-
plete with all accessories,
probe, leads, lid, ete.
£25. Carriage 30/-.

MARCONI
T/44/TF956

AF Absorption
Wattmeter

1 w/watt to 6 watts.
220. Carr. 10/-.

SOLARTRON CD 711S2
Double Beam Oscilloscopes

D.C. to 9 Mc/s. Perfect order £65. Carr. 50/~
{Few available less C.R.T.) £25 Carr. 50/~

TO 3 PORTABLE OSClLLOSCOPE

3in. tube. 'Y amp. Sensitl-
vity 0-lv p-p/CM. Band-
width 15 cps-1-5 MHz.
Input imp. 2 meg Q 25pF
X amp. sensitivity 0-9v.
p-p/CM. Bandwidth 1.5 eps
-800KHz. Input imp. 2
meg £3 20pF. Time base.
5 ranges 10 cpe-300 KHz.
Synchronization. Internal/
external. lliuminated scale 140 x 215 x 330
mm. Weight 154 1b. 220/240V. A.C. Bupplied
tlraand new with handbook. £37.10,0. Carr.

-

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE
A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
LQ-11"1 megQ

HENRYS 6 Ran-
ges —29%, C. 10pP

+ 1110mFd. 6
TURNS RATIO 1:1/1000-

Ranges 4 29%,.
1:11100. 6 Rangea 4+ 1%,. Bridge voltage at

1,000 cps. Operated from 9 volts. 100uA.
Meter indjcation. Attractive 2 tone metal
cage. Bize 7§ x 5 x 2in. £20. P. & P. §/-.
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RCA COMMUNICATIONS |
RECEIVERS ARS88D

Latest release by ministry BRAND NEW in original
cases. 110-250v. A.C. operation. Frequency in 6
Bands. 535 Kc/s—32 Mc/s continuous. Output im-
pedance 2-5-600 ohms. Incorporating crystal filter,
nolne timiter, variable BFO, variable selectivity, etc.

- L L
| -’ Hq! Immllw
-ﬂ

A completely new transistorised recelver covering
162-174 Mc/s. Fully tunable or crystal controlled
{not supplied) for fixed frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Built
in speaker and illuminated dial. Squelch and vol- §
ume controls. Tape recorder output. 75Q aerial
input. Headphone jack. Operation 230V. A.C./
I'IV.. D.C. Neg. earth. £37.10.0. Carr. 10/-.

TELETON CR-10T AM/FM STEREO TUNER AMPLIFIER

A new model from Teleton. 31 aolid
atate devices. 4 + 4 watt output.
Inputs for ceramic/crystal cartridge. '
Frequency range AM 540-1600KHz

FM  88-108MHz. Automatic FM |
Stereo i tereo  Indi:
Controla: Tuning,

Tone and R & L volume controla.
AFC switch. Btereo headpbone socket.
8ize 13} x 34”7 94 approx.
PRICE £34.0.0. Carr. 7/6.

function awlector, |

]
i
|

114 CLEAR PLASTIC PANEL METERS
” ! First grade quality Moving Coll panel wmeters. Type MR 381
ll_ﬂ 14kin. square fronts.
e I 000 0-000;1.A27/0 amaA 150V, D.C...27/6
S e 100ma
- 150maA .
2% 200mA .
300mA .
5004 . BO0mA ... ..27/8
o0 0'50‘“ 3v.DC. ..27/8
e oxoo,m 10V.DC. ..27/8
2004A . 20V.D.C. ..27/8 8 meter 1mA 32/

.42/

VU meter .
"OR LEAFLET

5004 .

100V. D.C. ..27/6

Brand new, guaranteed and carringe paid.
High quality construction. Input 230V. 50-80 cycles.

Output full variable from 0-260 volts. Bulk qnanhues avallable.
1 amp.—£8.10.052-5 amp—£6.15.0; 5 amp—2£8,15.0

8 amp.—214.10.0; 10 amp.—£18. 10! 0; 12 amp—£21 .4 0. 0;

20 amp.-£87.0.0.

CRYSTAL CALIBRATORS NO. 10

8mall  portable
crystal controlled
wavemeter. Bize
7 x 74 x 4in.
Frequency range
500 Kc/e—10 Mc/a
(up to 30 Mc/s on
harmonics).

Callbrated dial.
Power require-
ments 300V. D.C.
lomA and 12V.

0.3A.

D.C.
Excellent condition. 89/68. Carr. 7/6.
TE-40 HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
01/ 003/ l/ 8[1/3/10/30/100/
.N.B.

300V. 4cpe.-1-2 Me/s.
Decihel- -40 to +50d]‘£
ied brand new

with leads and instructions.
Operation 230V. A.C. £17.10.0
Carr. bf-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS

Frequency 0-20 Kc/s. on 2 ranges. Output
500{) or 5k (2. Operation 200/260V. A.C.
8upplied in perfect order. £12.10.0 Carr. 10/-.

TE-65 VALVE VOLTMETER

High quality instrument
with 28 ranges. D.C.volts
146—1.600v. A.C. volts
1:5—1,500v. Resistance
up to 1,000 megohms.
200/240v. A.C. operation.
Complete with probe and
instructions.

£17.10.0. P. & P. 6/-,
Additlonal probes avall-
able: R.F.35/-.H.V. 42/0

COSSOR 1049 DOUBLE

BEAM OSCILLOSCOPES
D.C. coupled. Band width 1Ke¢/s. Perfect
urder £25. Carr. 30/~.

AM/FM SIGNAL GENERATORS
Oscillator Test No.
2. A high quality
precision instru-
ment made for the
ministry by Airmec.
Frequency coverage
20-80  Mcfs. AM

CW/FM. Ineor-
porates precision dial, jevel meter, precision
attenuator 1uV-100mV. Operation from 12
volt D.C. or 0/110/200/260 voit A.C. Bize
12 x 8} x 9in. Bupplied in brand new con-
dition complete with all connectors fully
tested. £45. Carr. 20/-.

EDDYSTONE VHF RECEIVERS Modei 770R.
19-185 Mc/s. Excellent condition. £150.

PLESSEY 8L.403A 3 watt Integrated Ampli-
fier Circuit 498/6. Post paid.

TE-lBA Trnnshtorhed
Signal Generator. 5 ranges
400k Hz—30mHz, An
inexpensive instrument
for the handyman Oper-
| ates on 9v battery. Wide
| y to read scale.
b 800Kz modulation.

3¢ x B3 x 3fin.

Complete with instruc-
tions and leads. £7.19.8.
L4/~

P. &P

HOSIDEN'DH-08S
DE-LUXE STEREQ
HEADPHONES
Features unique mech-
anical 2 way units and
fitted adjustable level
controls. 8 ohm in)-
pedance. 20-20,000¢ps.
Compiete with spring
lead & stereo jack plug
£7.19.6. P. & P. 2/6.

AUTO TRANSFORMERS
0/115/230V. 8tep up or step down. Fully

shrouded.
150 W. £2. 28. P. & P. 3/8.
300 W. £2.18.6. P. & P. 4/6.
500 W. £4.10,0. P. & P. 6/6
1,000 W. £6.10.0. P. & P. 7/8.
1,500 W. £7.18.6. P. & P. /6.
7.500 W. £15.10.0, P. & P. 20/-.

& co (RADIO) LTD.

Also see oppos. page




ARF-100 COMBINED AF-RD
SIGNAL GENERATOR

. A.F. SINE WAVE
20 - 200,000 cfs.
Bquare wave 20—
30,000 cfs. O/P.
HIGH IMP. 21V.
P/P600Q 3.8V. P/P
TF 100 Kc/s-300
Mc/s. Variable R.F.
attenuation intfext. modulation. Incopor-
ates dual purpose meter to monitor AF out-
put and % mod. on R.F. 220/240V. A.C.
£32.10.0. Carr. 7/6.

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-
. i 120 Kc/s-260
Mec/s on 6 bands.
f Directly calibrated
f| Variable R.F. at-
j tenuator. Operation
i 200/240V. AC.
Brand new with in-
structions. £15.0.0.

for details.

PEAKE-SOUND PRODUCTS. Full range of
Amplifiers, Kits, Speakers, in stock.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS
Bine:  20c/s  to
e 200 Kejs on 4
bands.  Bquare:
20¢/s to 30Kefu.
Output  imped-
8.000 onra.
- 250V. A.C.
8upplied brand
new and guaran-
teed with inatruc-
tion manual and leads. £16.10.0. Carr. 7/6.

ance
200/

MA}{CONX TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
£20. Carr. 15/-.

LAFAYETTE TE-46 RESISTANCE )
CAPACITY ANALYSER

2 pF-2000 mFd
2 ohms 200 meg-
ohms.Also checks
impedance, turns
ratio, insulation,
200/250V. A.C.
Brand New
217.10.0

Carr. 7/8.

A general purpose low
cost economy oscilloscope
for everyday use, Y amp.
Bandwidth 2CP8-1 MHZ.
Input imp. 2 megQ 25
P.f. Iluminated scale.
2in. tube. 115 x 180 X
230mm. Weight  8lb.
220/240 V a.c. SBupplied
brand new with hand-
book. £22.10.0. Carr. 10/-.

ADVANCE TEST EQUIPMENT

Brand new and boxed in original sealed
cartons

JIB. AUDIO BSIGNAL GENERATOR.
15 c/s to 50 Kcfs. Bine wave. Output 600
ohms or 5 ohms £30.0.0.

VM78. UHF MILLIVOLT METER.
100 Kc/s to 1,000 Mc/s. AC. 10mV to 3v.
DC. 10 mV to 3v. Current 0.01 uA to 0.3
mA. Resistance 1 ohm to 10 megohm.

£125.0.0.

TT18. TRANSISTOR TESTER. Full range
of facllitles for testing PNP or NPN tran-
sistors in or out of circuit.

£37.10.0.

Carriage 10/— per item.

" HOSIDEN DHO4S 2-WAY STEREO
HEADSETS

Each headphone
talns a 2}in.
and a fin. tweeter,
Built in  individual
level controls. 8 imp.
25-18,000c/s with cable
and sterec plug. £5.19.6.
P. & P. 2/8.

con-
woofer

" AVOMETER MOVEMENTS

Z =
PN
® . _.Bn
AN
- Ur =
trt
BOpA 9 & 20K Q/V

Spare movementa for Model 8 or 9. (Fitted
with Model 9 scale} or baals for any multi-
meter. Brand New & Boxed. 69/8. P. & P. 3/6.

" 70-2 PORTABLE OSCILLOSC

[atest
- bataloque

|

P. & P. 7/8, 8.A.E. ] -

EQUIPMENT. . ..

SEND NOW-ONLY 7]6 P&PI)-

The latest edition giving full
detalls of a comprehensive
range of HI FI EQUIPMENT,
COMPONENTS. TEST EQUIP-
MENT anti COMMUNICATIONS

pages.
trated and detail-
ing thousands of
tems —many at
bargain prices.

FREE DISCOUNT
COouPO
VALUE 10/-.

Over 230
futly Hius-

NS

1025 stereo £7.18.6 AP75 £16.19.8 SL55 with Bonotone
2025T/C stereo £9.17.6  BL75 £25.19.6 9TAHCD £12.10.0
3¢00 stereo £0.19.6 BL7SB £28.0.0

8P25 Mk IT £11.9.8 SL85B 235.0.0

8L55 £11.12.8 A70/11 211.18.8

8L65B £14.19.6 401 £25.0.0

8L72B £25.0.0

Carriage 7/8 extra each item.

TEAK PLINTHS & PERSPEX COVERS

1. For 8P25, 8L85, 8L55, 3000, 2026 T/C
2025, 1000. £4.10.0
2. For AP75, BL75, 8L95 £5.10.8.

FULL CURRENT RAKGE OFFERED BRAKD NEW AT FANTASTIC SAVINGS

3. For 8P25 etc. to operate with lid in place £5.19.8.
Carriage 7/6 extra each type. Full range of Garrard accessories available.

TE-51. NEW 20,000 O/
VOLT MULTIMETER
with overload protection
and mirror scale. 0/6/60/
120/1,200v. A.C. 0/3/30/
60/300/600/3,000v. D.C.
0.6024/12/300mA. D.C.
0/60K/6 meg. ohm. 92/6.
P. & P. 2/6.

MODEL AS-100D. 100K
8in.  mirror
meter
protection. 0/3/12/80/
120/300/600/1,200v D.C.
0/6/30/120/ 300 /600v
AC. 0/10uA/6/60/300
mA/12 amp. 0/2K/200K
/2M/200M Q. 20 ta
+ 17dB. £12.10.0. P. &
P. 3/8.

MODEL TE-80 50,000 OPV
mirror scale overload pro-
tection 0/3/12/60/300/600/
1200v. D.C. 0/6/30/120/300/
1200v. D.C. .03/6/80/600
mA. D.C. 16K/180K/1.6/
16meg -20 to +63dB:
£7.10.0. P. & P. 3/-

MODEL TE-70. 30,000
OPV. 0/3/15/60/300/600
/1200v D.C. 0/6/30/120/
6800/1200v A.C. 0/30uA
/3/30/300mA. 0/16K/160
K/1.6M/16 Meg. Q2
£5.10.0. P. & P. 3/-.

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

10 transistors, 8 diodes, IHF music power, 30W
at 80, Reaponse 30-20,000 + 2dB at 1W. Dis-
tortion 1% or less. Inputs 3mV and 250mV.
Output 3-16 2. Beparate L and R. volume con.
trols. Treble and basa control. Stereo phone jack-
Brushed aluminium, gold anodised extruded front
panel with complementary metal case. Bize 104 x
3 9/16 x 7 13/18in. Operation 115/230V. A.C.
£24. Carriage 7/6.

TE-800 20,000 Q/VOLT
GIART MULTIMETER
mirror scale and overload
protection. 8in. full view
meter, 2 colour scale. 0/
2.5/10/250 /1,000 / 5,000
v. A.C. 0/25/12.5/10/60/
250/1,000/5,000v, D.C.
0/501.A/110/100/600mA/
10 amp. D.C. 02K/200K/
20 MEG. OHM. 215.
P. & P. 5/~

MODEL TE-10A. 20k Q/Volt

5/25/50/250/500/2,600v. D.C.

10/50/100/500/1,000 v. A.C.

0/504A/2.5mA/260mA D.C.

0/6K/6 meg. obhm. —20 to
22

dB.
10.0, 100mFd. 0.100-0.1mFd.
89/6. P. & P. 2/6.

LAFEYETTE 87 Range
Super 50k (2/voit Mnulti-
meter’ D.C. volts 12 mV
—1000V. A.C. volts 1.6V
—1000vV. D.C. current
251A-10 amp. Ohma 0-
10meg QdB —20to+81
dB. Overload protection.
£12.10.0. Carr. 3/6.

MODEL TE-80, 20,000 O.P.V.
0/10/50/100/500/1,000v §
A.C. 0/5/25/50/250/500/1,000
v. D.C. 0-50uA, 5/50/G00mA.
0/6K /60K /600K /6meg.
$4.176.P. & P. 3/

MODEL TE-12

20,000 O.P.V. 0/0.6/6/30/120/
800/1,200/3,000/6,000v. D.C.
0/6/30/120/600/1,200v. A.C.
0/604A/6/60/600mA.  O/BK/
600K /6Meg./60 Meg. Q 50pF.
0.2mFd. £5.19.8. B. & P. 3/6.

TRANSISTORISED FM TUNER %
6 TRANSISTOR

I *
HIGH QUALITY

3 I.F, stages.

Double tuned dis-

criminator. Ample

| output to feed most
amplifiers. Operates on 9V battery. Coverage
88-108Mc/s Ready built ready for use. Fan-
tastic value for money. £6.7.6. P. & P. 2/6.
Stereo multiplex adaptors 99/8.

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM

Operative over amazingly
long distances. Reparate call
and press to talk buttons,
2-wire connection. 1000’s of
applications. Beautitully fin-
ished in ebony. Supplied
complete with batteries and
| wall brackets.

£6.19.6. P. & P. 3/6.

SINCLAIR EQUIPMENT
Project 80 range of new models now In stock
230 Amplifier 89/8
STEREO 60 Control Unit £0.19.8
PZ5 Power SBupply £4.19.68
PZ6 Power Supply £7.19.
016 Bpeakers £8.19.8
All Post Pald
SPECIAL PACKAGE
FFER !

) !
2 x Z30 Amplifiersf 8tereo 60
and PZ5 Power Supply £18. Carr. 7/6

or with 2x Q16 Bpeakers £35 Carr. 7/8
Micromatic Radlo Kit 49/6
Micromatic Radio Built 59/6
SIKCLAIR 1C/10 IN STOCK 58/8

2000 Amplifier
Neoteric Amplifier

£23.10.0 Carr. 7/6
£42.10.0 Carr. 7/6

ECHO HS-606 STEREO HEADPHONES

Wonderfully _com-
fortable. Light-
weight  adjustable
vinyl Leadband.
6ft. cable and
stereo jack plug.
25-17,000 cps. 8
ohm imp. 87/8
P. & P.2/6.

| TEND ). DECADE
RESISTANCE
ATTENUATOR
Varisble range 0—
111dB. Connectiona,
Unbalanced T and
Bridge T. Impedance 800 () range (0.1dB x
10) + (1dB x 10) + 10+ 20 + 30+ 40dB.
Frequency: d.c. to 200kHz ( —3dB). Accur-
acy: 0.06dB. +Indication dB X 0.01.
Maximum input less than 4W (50V). Built in
600 (2 load resistance with internal/external
ewitch. Brand néw £27.10.0. P. & P. 6/~

RECORDING HEADS
COSMOCORD }-track heads. High imp.
record/playback 85/-. Low imp. erase 20/-.
MARRIOTT i-track heads. High imp.
record/playback 65/-. Low imp. erase 20/-.
Post extra.

AMERICAN TAPE

Firat e quality Amerlcan tapes. Brand
| new. Discount om quantities.

3in. 2251t. L.P. acetate .. Ll
| 34in. 600tt. T.P. mylar
| 6in. 6001t, std. plastic .
| Fin. 900ft. L.P. acetate

5in. 1,2001t. D.P. mylar ...
53in. 1,2001t. L.P. acetate ...
,200tt. L.P. mylar ...
,800ft. D.P. mylar ...
. 2,4001t. T.P. mylar .....
. 1,2001t. std. acetate .. ...
. 1,8001t. L.P. acetate ...
. 1,8001t, L.P. mylar
. 2,400ft. D.P. mylar
7in. 8,6001t. T.P. mylar .
Postage 2/-. Over £3 post pald.

TAPE CASSETTES
Top quality in plastic library boxes.
C60 60 min 8/6, 3 for 24/68
C90 90 min 12/8, 3 for 36/
C120 120 min 18/-, 3 for 43/8
Cassette Head Cleaner 11/8. Post Exira.

& GO.( DI

3, LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204

34,LISLE STREET, LONDON, W.C.2 Telk 01-437 9155

311, EDGWARE ROAD, LONDON, W.2 Tel

: 01-262 0387

OPEN 9-8 MONDAY TO SATURDAY (EDGWARE ROAD 12 DAY THURSDAY)
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a new 4-way method of mastering

ELECTRONICS

by doing — and — seeing . . .

1 OWN and
HANDLE a

completerange of present-
day ELECTRONIC PARTS
and COMPONENTS
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2 BUILD
= and USE

a modern and profes-
sional CATHODE RAY
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® VALVE EXPERIMENTS

® AMPLIFIERS
® OSCILLATORS
® SIGNAL TRACER

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . .. INCLUDING . ..

® TRANSISTOR EXPERIMENTS

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.

® PHOTO ELECTRIC CIRCUIT
® COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER

® ELECTRONIC SWITCH

® SIMPLE TRANSMITTER

@ A.C. EXPERIMENTS

@ D.C. EXPERIMENTS

® SIMPLE COUNTER

® TIME DELAY CIRCUIT

# SERVICING PROCEDURES

:' POST NOW |
' FREE o !
i BROCHURE |

I

| or write if you prefer not to cut page

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
send your free Brochure, without obligation, to: we do not employ representatives

NAME vreriien. BLOCK CAPS
ADDRESS PLEASE PW5
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TOPIC OF THE MONTH

NEWS AND COMMENT

LO, Hl or MID?

FOR a good many years, a number of people (including
the present writer) have argued the case for establishing
a British standard for hi-fi equipment. Nothing, however,
has been done in this direction in the UK and manufacturers
wishing to put a label on their audio products are forced
to quote the German DIN specifications.

The trouble is that progress has caught up with, and
passed, requirements so that to many enthusiasts the fact
that a piece of equipment meets the DIN45 500 specification

Leader
News ... News ... News ...

On the Short Waves
by Malcolm Connah and
David Gibson, G3JDG

MW Column by Charles Molloy
Practically Wireless by Henry

is not so much a guarantee of high qualtiy but rather an
assurance that the equipment is not of low quality. The
DIN specifications were drawn up several years ago and
while they may have been adequate at the time are now
sadly out of date as a criteria of top quality audio. Today
they could reasonably be interpreted as being the minimum
requirement of anything with any pretensions to quality
and that any equipment below this specification is poor
indeed.

This, of course, is the result of technical progress made,
in the past few years, and it leaves open to question current
terminology. With the advent of really high quality audio
equipment, the term *hi-fi"" became part of the language,
with inferior products dismissed contemptuously as “lo-fi"'
and other similar derisory terms. Around “hi-fi"" grew up
a certain mystique, which was encouraged not only by
elements in the manufacturing world but by purist audio
enthusiasts. The term became, as it were, the “in" thing.

But this barrier (which is based partly on snobbery) is
becoming dissipated, due mainly to the vast improvements
made in ordinary ‘‘domestic” audio equipment, which,
once far removed from the real high quality equipment, has

CONSTRUCTIONAL

Wide-Range L.F. Signal Generator
by T. J. Melville

1.C. of the Month, National
Semiconductors LM 100
by L. A. J. Ireland

Take 20, Record Player Amplifier
by Julian Anderson

Light Beam Telephone
by J. Thornton Lawrence

Mains Connector by B. Hunter

10 or 15 Metre Convertor
by C. Drinkwater

Transmitter/Receiver for the

105
106

124
132
142

108

112

114

128
136

137

L.F. Bands by F. G. Rayer, G3OGR 145

placed good quality sound reproduction within reach of
most families. In other words, the gap in narrowing. And
this has lead to another frightful term, unfortunately gaining
favour, namely “‘mid-fi".

So, what is the answer? The DIN45 500 standard (once
hi-fi) is nawadays reckoned to be mid-fi by British thinking.
The mid-fi of today, equivalent to the hi-fi of yesterday,
will no doubt be the lo-fi of tomorrow. Do we abandon all
labels, or set up a British audio standard which is subject
to revision every few years? Or do we forget the whole mess
and just sit back and enjoy listening to music?

W. N. STEVENS—Editor.

JULY ISSUE WILL BE PUBLISHED ON JUNE 5

OTHER FEATURES

Going Hi-Fi by R. Hindle

Sums plus Circuits equals
Understanding Part 3
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Eliminators

Recently announced by RCS
Products Ltd., Il Oliver Road,
Walthamstow, London, E.17, is a
unit which enables a cassette tape
recorder or portable radio to be
used from a car battery supply. It
is said to be particularly useful to
people who have to make “notes™
whilst driving or to people who
want to just listen to music.
Operating from the car supply it
is possible to turn the volume up
fully without any drain on a
recorder’s internal batteries.

Units can be supplied to deliver
6V, 7-5V or 9V. When ordering,
the manufacturers ask if readers
will state the make of recorder or
radio and type of plug required
on the unit lead. Price is 35s. plus
2s 6d. p.p.

Police Equipment

The police forces of three of the
states of the Federal Republic of
Germany have recently installed
fingerprint facsimile transmission
equipment manufactured by Muir-
head Limited of Beckenham, Kent.

Fingerprint photographs can
now be transmitted within minutes
between the Bundeskriminalamt in
Wiesbaden and the Landeskrimi-
nalaemter in Dusseldorf (Nord-
rhine/Westphalia), Stuttgart (Wut-
tenburg), and Hannover over
normal telephone lines.

With this equipment a finger-
print picture 8 inches square when
scanned at a density of 7-54 lines/
mm (190Q lines/inch) can be trans-
mitted with extremely high defini-
tion in 14 minutes. The picture re-
ceived is fully processed inside the
receiver.

GEC-AEI (Electronics) have been
awarded a substantial contract by
the Ministry of Defence (Navy),
for the development of a small
shipborne satellite communica-
tions terminal (SCOT) to oper-
ate through the Skynet system,
and provide secure communica-
tion links between small ocean-
going warships and the UK. The
dish aerial, only 3} feet in dia-
meter, will be the smallest ever
used in satellite communications.

While designed as part of the
Skynet system, SCOT will be
capable of operation through the
American Defence Communica-
tion Satellite system should the
need arise. More significantly, ter-
minals as small, reliable and cheap

as these could open the way for -

a large expansion in satellite com-
munications for other purposes,
both military and civil. SCOT is
seen to have a considerable ex-
port potential.
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Dynatron Phones

Dynatron Radio Limited feel con-
fident that the use of high quality
Stereo Headphones for personal
listening will very soon become as
popular here in the U.K. as they
have been for some time past in
the U.S.A., Canada and Scandi-
navia, and accordingly have
equipped their range of radio-
grams and audio separates for
1970/71 with a jack socket to en-
able every item in their range to
have stereo headphones connected.

The quality of sound obtain-
able through their new Stereo
Headphones type S.P.2 which are
suitable for use with their range
of products is said to be quite
equal to high quality Stereo Loud-
speaker Systems. Price is £7 10s.

Bedfast Club

Would readers of Practical Wire-
less like to help in the good work
done by the Radio Amateur In-
valid & Bedfast Club?

They would be grateful for any
foreign stamps, which will be
sorted and packeted and sold at
the International Radio Engineer-
ing and Communications Exhibi-
tion to be held in London later
this year, all proceeds going to
R.A.L.B.C. funds.

Stamps need not be soaked off,
but should have their backing .
paper cut to leave a generous
margin on all sides. The address
to which they should be sent is:

Allan Herridge, G3IDG, 96
George Street, Basingstoke, Hants.

Should there be a large res-
ponse, it may not be possible to
acknowledge individually, but
donors may rest assured that all
offerings, whether large or small,
will be equally appreciated.

Readers may also be interested
to know that the Bedfast Club,
founded in 1954, now has 365 dis-
abled licensed amateur and short-
wave listener members in 12
countries.

Mitre Electronic Products of 22
Powis Terrace, London. W.1l,
have introduced a new oscillo-
scope type EA0669-2 at only £29
15s. Od. Features include: 2%in.
diameter tube; d.c. to 100kHz Y-
amplifier bandwidth; calibrated Y
attenuator giving deflection sensi-
tivities of 100mV/cm., 250mV/cm.,
1V/em., 2:5V/cm., 10V/cm., and
25V/em.; a.c. or d.c. input coup-
ling; automatically synchronised
timebase with four ranges (plus
off) from 100mS/cm. to 10xS/cm.




Receiver Kit

Receiver recently announced by
Heath Company provides a.m.,,

c.w. and s.s.b. coverage from
190kHz to 30MHz in six switch-
selected bands. The all solid-state
circuit employs Field Effect Tran-
sistors in the r.f. section and four
ceramic i.f. filters. The ceramic i.f.
filters eliminate the need for align-
ment. Built-in bandspread tuning
can be calibrated for either the
short-wave \broadcast or amateur
radio bands, and a switchable
500kHz crystal calibrator insures
accurate dial calibration.

This receiver comes complete
with a rechargeable nickel-cad-
mium battery pack with a built-in
charging circuit. Wiring options
permit operation from either 120
or 240V a.c., and 12V d.c. This
receiver incorporates switched
avc. and an automatic noise
limiter. Additional features include
headphone jack, built-in speaker,
external antenna terminals, re-
ceiver muting for use with a trans-
mitter and a front panel relative
signal strength meter.

Styled in Heath charcoal
wrinkle finish with grey, black
and chrome accents, the unit
measures only 4fin. Hx 113in. W
X 8% in. D and weighs only 11lbs.
The Kit GR-78 costs £68 18s.
Daystrom Ltd., Heathkit Division,
Gloucester. Telephone 0GL2
29451.

Chesterfield R.S.

The above Society met at its
Headquarters at Hunloke Adult
Education Centre, off Derby Road,
on the I1th February. Twenty
members were present and after
the conclusion of the normal busi-
ness, two extremely interesting
films were shown from the Mul-
lard Film Library, entitled: “Mir-
ror in the Sky™ and “Girdle round
the Earth.”

Other events have included a
talk on colour television on the
11th March by Mr A. Barsby and
a talk and demonstration on tran-
sistor principles by Mr G. C.
Oxley on the 25th March.

Engineer
appointment

Phil Keene (44) at present an
Engineer at the BBC's studios in
Glasgow, has been appointed
Engineer for BBC Radio Derby.

Mr Keene joined the BBC in
December 1941 as an Engineering
trainee in London. For the past
eighteen years he has lived and
worked in Glasgow.

-Price changes

The prices in the Codar Radio
advertisement on page 53 of the
May issue are incorrect. The fol-
lowing are the revised prices:
T28 £16 10s., carriage 4s. 6d.
CR45 ready built £13 10s., car-
riage 10s. Preselector PR30
£6 10s., carriage 4s. 6d. PR30X
£8 10s., carriage 4s. 6d. Mini
Clipper 55s., carriage 3s.

P.C. Bc_mrds

Cirkitrite Ltd. have achieved a
breakthrough in printed circuit
design by developing a process by
which electrically conductive pat-
terns can be produced by direct
application of a special pen to
selected areas.

A Cirkitrite *‘pen” containing a
special chemical is applied directly
to specially prepared materials
which are subsequently immersed
in a metal reducing solution.
Since the chemical provides a
catalytic surface to the selected
areas only, the chemical reduction
of metal is confined to those
areas—even When the whole
material is immersed in the re-
ducing solution. In this way an
electrically conductive pattern can
be drawn directly on to the sub-
strate without the necessity for
etching or removing conductive
material from unrequired areas.

Further details may be obtained
from Cirkitrite Limited, clo
Haven Green, Ealing, London,
w.5.

Thanet R.S.

Meetings of the above Society are
held at Hilderstone House, Broad-
stairs each Friday at 7.30 p.m.
except when the South East
UHF/VHF Group hold their
meetings. Further gen from Dick
Trull, G3RAD, | Approach
Road, Broadstairs, Kent.

2-hour Cassette

The range of Scotch magnetic
tape cassettes has been expanded
to include a two-hour version. A
feature of this new Philips-com-
patible cassette—the Scotch C-
120—is an improved shim material

which offers reliability ~while
eliminating tape binding and jam-
ming.

The Scotch C-120 cassette,

which retails at a recommended
price of 33s. 6d., utilises Scotch
Dynarange low - noise magnetic
tape, which provides good high-
frequency response while offering
complete compatibility with slow
(13 i.ps.) recording speed. As
with the other cassettes in the
range (the Scotch C-60 which gives
60 minutes recording and the
Scotch C-90 giving 90 minutes)
the new cassette is supplied in a
durable hinged plastic case
designed to protect the tape and
provide easy storage.
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SIGNAL GENERATOR

a sine-wave oscillator employing a Wien bridge

feedback network, and the frequency coverage
is from 15Hz to 1-5MHz in five ranges. The circuit
uses the minimum of components consistent with
reliable operation, and is easy to build and use.
However, it is as well to say right away that if a
really good output waveform is required, high
quality components must be used throughout, par-
ticularly in the case of the ganged tuning potentio-
meters. The theoretical harmonic distortion of the
instrument is under 1 per cent.

If the constructor needs only a general-purpose
signal generator, and does not, for instance, wish to
make distortion measurements on audio amplifiers,
economies can be made. Using readily available
components, an inexpensive dependable instrument
can still be built.

THE SIGNAL GENERATOR to be described is

Operation

The theoretical operation of the system is illu-
strated in Fig. 1. In its most elementary form, the oscil-
lator is an amplifier with a resistance—capacitance
network providing positive feedback between output
and input. R-C networks are, of course, frequency
selective; so the amount of feedback available
reaches a peak at one particular frequency (f). If the
gain of the amplifier, and hence the positive
feedback, were not controlled in some way, the wave-
form of the oscillations would be an indescribable
monstrosity, with only peaks in amplitude corre-
sponding to f. Very careful regulation of the
amplifier’s gain is therefore essential, and so a
negative feedback loop is added to the circuit.

This loop cuts the gain of the amplifier down to the
point where oscillation can only just be sustained;

frequency-selective positive feedback

-

A 4

R1 R3
C1
R2 +c 2 R4
%//,
==

negative feedback

Fig 1. Block diagram of Wien bridge osciliator.
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thus regeneration can only occur at f, the frequency
at which the Wien bridge permits the maximum
amount of positive feedback, and the output is a
sine wave.

In a circuit such as this, it is usual to make the
components in the two halves of the Wien bridge of
equal value, to simplify design calculations, and to
enable variable tuning to. be employed. Therefore,
R=RI1=R2, C=C1=C2 and the frequency of

1
27CR

the units being hertz, farads and ohms. Varying
either C or R alters the frequency, and in this design,
C is varied decade-fashion to provide ‘“coarse”
tuning for the instrument, and R is varied by
potentiometers for the “fine” tuning.

In Fig. 1, R3 and R4 constitute a potential divider
between the amplifier’s output and earth. An
accurately determined portion of the output voltage
is fed back to the input from this, but in reverse
phase. Consequently, the gain of the amplifier is
drastically reduced. Given that C1=C2 and RI1=R2,
the forward gain has to be cut to times 3.

The amplifier used in the signal generator is a
simple two-stage circuit. The first stage comprises
Trl and Tr2 (of Fig. 2) connected as a Darlington
pair and has a high input impedance. This has to
be high to prevent the lowish impedance of the
bridge from being shunted. The second stage is a
common-emitter amplifier with a small collector
load to provide a low output impedance.

oscillation is calculated from the formula =

Practical details

Since the gain requirement is so low, a wide
range of bipolar transistors can be used in this
circuit, germanium or silicon, npn or pnp. (Note:
if pnp types are used, the power supply lines and
electrolytic capacitors will need to be reversed in
Figs. 2 and 4).
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Fig. 2: Circuit of signal generator based on Wien bridge oscillator.

However, if the instrument is required to operate
on the top range, transistors with a high cut-off
frequency are essential. The types specified have an
Fr of 200MHz, which enables the scale calibration
to remain unchanged for all ranges. If poorer
devices were used (eg. Fr about 10MHz) a modified
?cale would be needed for the 1-SMHz range at
east.

After extensive experimenting, the author finally
opted for “untested” 2N706’s, which, at a few pence
each, are the most economical choice. Silicon planar
transistors with their low leakage (Icbo) offer the
further advantage that the operation of the instru-
ment is substantially unaffected by large changes in
supply voltage or ambient temperature.

To move on to the actual circuit diagram (Fig.2),
R3 and VRIb correspond to R1 in Fig.l, and R2
and VRIla to R2,; C1-5 of Fig.2 are Cl of Fig.l,
and C6-10 are C2. From the formula quoted above,
the theoretical range of the instrument is 14-950Hz
to 2:453MHz, but as should be clear from Fig. 3,

25 10
20
40
Fig. 3: Typical dial calibration
showing cramping at top end
of scale when using linear- 50
track potentiometers.
100
15 150
200

limits of cursor

the scale above the 150 mark is too cramped for
accurate calibration. Consequently, the nominal top
frequency of the instrument is taken to be 1:SMHz.

The scale follows a more or less logarithmic
course, and this admittedly unfortunate fact is
principally due to the use of linear-track potentio-
meters for VRI. Anti-log types would improve the
situation considerably, if reliably matched anti-log,
or indeed matched log pots were available. The
so-called logarithmic carbon pots that are offered by
retailers are, of course, nothing of the sort. They
merely have their track divided into two, one part
being low-resistance and linear, and the other high-
resistance and linear. To try and use a “matched”
ganged pair of these in the present application is
definitely not possible.

Ganged carbon pots usually claim to be matched
to within 2dB, a figure which appears admirably low,
but to the author at least, an unqualified decibel
rating is more or less meaningless. He can only
assume 2dB matching means a mismatch of up to
+25%, —20%. From tests made on such com-
ponents, however, this would appear to be a too
pessimistic view.

Figure 3 illustrates the behaviour of VRI in the
prototype, which does, in fact, use a ganged carbon
pot, and this probably makes the calibration more
“logarithmic” than it should be. For the best possible
results, ganged wire-wound potentiometers must be
used. Suitable types are available from Colvern Ltd,
Spring Gardens, Romford, Essex.

Negative feedbaek is derived from the collector
of Tr3 and taken to the emitter of Tr2 via the
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potential divider comprising VR3 and RS5+VR2
(=R3 and R4 of Fig.1). VR3 varies the amount of
feedback applied, so that the user can obtain the
best waveform from the oscillator at any frequency.
With VR3 at minimum resistance, the forward gain
will be too low for oscillation to commence. The
user should back off the .control just to the point
where it does occur.

The typical output level with VR3 correctly set
and with VR2 at maximum is around 700mV, but
variations of up to 10% can be expected due to
mismatching in the bridge and the reduced efficiency
of the amplifier at extreme frequencies.

At this point, the author mniust introduce Fig.4.
This is a modified version of the original circuit
employing a thermistor to give automatic gain
control. It is ideal for those who do not like having
an excess of knobs to twiddle, and who want a
constant 1V output (VR2 can then be accurately
calibrated). But the use of a thermistor has disadvan-
tages. First, its dual roles of giving a constant output
voltage and regulating the gain of the amplifier are
not necessarily compatible. Consequently, the hi-fi
constructor is advised to retain VR3 to get the best
waveform, and not to worry too much about the
output voltage.

The maximum dissipation of the only thermistor
suitable is 3mW, with means that the careless must be
very careful with their soldering irons and heat sinks.
Also, its purchase would almost double the cost of
the instrument. If the thermistor is to be used, a
small pre-set potentiometer (about 1k{)) may have to
be wired in series or parallel with it (experimenting
will decide which) in order to get the best results.
Once adjusted, this potentiometer should of course
be left alone, since continued twiddling would invali-
date the use of the thermistor in the first place.

Using the Frequency Meter

The capacitors C1-10 should be close-tolerance
types, and can be checked with the frequency meter
described in PW May 1970, even if the signal
generator to bé used for the testing signal is the
present design and still under construction. Although
the output waveform will doubtless be rather nasty,
the signal generator will function with capacitors
that are quite badly mismatched. By judicious
manipulation of VRI and the f.s.d. pre-set control in
the frequency meter, a considerable overlap of
ranges is possible.

If, for example, two 0-1uF +209% capacitors are
temporarily wired in for C2 and C7 in the signal
generator (and if oscillation occurs), 1xF, 0-1xF and
0-01¢F capacitors can be accurately checked with
the frequency meter. As the latter does not contain
a 100pF capacitor, two of these will need to be
purchased.

If the constructor has already built the frequency
meter, calibration of the scale for VR1 is no problem
at all: some might not consider it even necessary.
There is surely nothing more tedious than inscribing
scales and dials, especially if they are cramped at
one end. This constructor for one invariably gets an
acute attack of Calibrator’s Cramp! On the proto-
type of the signal generator, only one scale was
found to be necessary, calibration for the bottom
range being correct for the top range. Though as
the latter (if included) cannot be checked against
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the frequency meter, a‘ radio set should be called
into use.

Construction

The instrument must be housed in a metal case
or box, and screened leads used for output connec-
tions. The reason for this is simply to avoid r.f.
radiation from the instrument. Readers may well
think that operating the oscillator at 1kHz, say, is
unlikely to interfere with anyone’s radio reception. It
won’t, as long as the output waveform is kept
sinusoidal.

to K1 + 25v

<

R4 §R6

>

toc of TM Tr3
—-———————4

Tr2

TH1
(ST.C. R53)

R7 VR2 OUtpLIL

=

Fig. 4: Modifled circuit using a thermistor to provide a.g.c.

Most of the components are accommodated
(vertically) on a Veroboard module. (See Figs.5 and
6). Layout is not critical, though wiring between the
module and the other bits and pieces should be
short, direct and rigid to minimise stray capacitances.
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Flg. 5: Circuit board shown actual size.
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Fig. 6 : Enlarged view of circuit board showing location of components.

This is particularly important if the top range is to
be included. The tuning capacitors CI1-10 are
mounted on a group board, and this should have
more than the required minimum of ten parallel pairs
of tags, to allow room for padding capacitors, if
necessary.

% components list

Resistors
R1 6-8kQ2 VR1a/b 10kQ linear ganged
R2,3 650Q0+1% VR2 5kQ linear
R4 3-3kQ *VR3 3kQ linear
R5 220Q0
R6 680Q
R7 1-2kQ
Capacitors

C1-10 see Table 1

c11 100uF 6V electrolytic
Cc12 50uF 25V electrolytic
C13  500uF 3V electrolytic

Semi-conductors
Tr1,2,3 2N706

Miscellaneous
*TH1 Thermistor type R53 (Fig. 3: only)
Veroboard, 2 pole 5 way switch, metal case,
insulated terminals, group board for C1-20,

Power Supply

*Transformer 18-25V at 20mA

*Capacitor 2000uF 25V

*Four silicon diodes 50 p.i.v. 50mA(OA200, OA202)
On-off switch, group board for diodes.

*see text

Table 1
Values for C1-10 (all +1%) and ranges covered
C1, C6=1uF 15—150Hz
C2, C7=0-1uF 150Hz—1-5kHz
C3, C8=0-01uF 1-5—15kHz
C4, C9=0-001uF 15—150kHz
C5, C10=100pF 150kHz—1-5MHz

Power supply

Figure 7 illustrates a suitable power supply for
mains operation of the instrument. There is a lot
to be said for powering the equipment from batteries
if this is feasible, since a ripple-free supply is
essential. However, the power needed is at least 20V
at 15mA, so readers may consider a mains supply
more practicable.

240V a.c.

Fig. 7: Circuit of suggested power supply unit.

The mains transformer and smoothing capacitor
will need to be of modest dimensions if they are to
be housed in the same portable case as the rest of
the circuitry. The author in fact used a miniature
120V transformer, with a 12kQ resistor as a voltage
dropper (on the mains side), and certainly a resistor
of this size helps the smoothing considerably.

If miniature silicon diodes such as the OA200
(or “untested” equivalents) are used for the rectifiers,
it should be noted that they have a high forward
resistance at 15mA or so, compared to the more
orthodox types of rectifier diodes. Consequently, if
one’s transformer gives out 25V a.c., the output
from the rectifier bridge will still be only 25-30V
d.c. (It should be about 36V with a large capacitance
reservoir). The maximum operating voltage of the
signal ,generator is about 30V, but the rating of the
smoothing capacitor will normally limit this to 25V.

The author used a box 9 x 64 x 14in to house
his instrument. A large front panel area is needed,
if the controls are to be comfortably spaced out,
and the depth will largely be determined by the size
of the mains transformer or battery used. ]
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LM100 Voltage Regulator l

circuit development is the increasing number
of special-purpose linear units becoming avail-
able. and this month one such application is dis-
cussed, the question of precision voltage regulators.

Here the close matched characteristics of mono-
lithic active elements is particularly useful. Opera-
tion is by comparison of the voltage delivered to the
load at any instant with a stabilised reference
voltage, with any deviation being amplified and
applied to the actual regulating element.

In a given case this may be either a series or
parallel element: the former procedure places the
control transistor in series with the. load, so that
its d.c. resistance (dependent on the bias applied by
the deviation amplifier) forms a potential divider,
together with the load, across the unregulated supply
voltage, while the latter method divides the output
current between the load and a transistor in parallel
with it, the transistor being biased so that the total
current drawn remains constant despite fluctuations
of the load.

! FEATURE of the present phase of integrated

Differential o input
amplifier (unregulated)

Series
control
element

Output
(regulated)

I

Potential divider
(voltage set)

|

Voltage . /1
reference

VWA

AAAAA

AAAA,
VWA~

R2 <

=

Block diagram of a series regulator.

The standard voltage regulator is the National
Semiconductors type LMI100. This is a “‘positive”
regulator, in that the negative line is common to
both the input (unregulated) and output circuits, It
can accept an input voltage of up to 40V and
provide an output of from 2 to 30V, the precise value
being determined by a potential divider across the
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regulated output which supplies the comparison
signal to match the fixed reference voltage.

“Line regulation,” that is, the variation of output
voltage as the input unregulated voltage fluctuates,
is better than 0-05% per volt, while load regulation,
or the variation in voltage as the current drawn from
the regulator changes from its minimum to its
maximum.limit, is 0-1%. Further, a current limiting
feature is built in, so that the circuit is self-protecting
against output short circuits.

The only obvious limitation on the usefulness of
this device is the low value of permitted output
current which can be drawn from the regulated out- -
put, 12 mA. This is due to the fact that a high current
transistor requires a relatively large junction area,
while in the LM100 the whole circuit occupies a
chip of silicon only 38 mils. square. However, if the
output of the circuit is used as the base current of
an external discrete transistor, a current of 200mA.
is available, or even several amps. if a power
transistor is used.

Operation of the LM100

Now to examine the actual device and its applica-
tion in detail. In use, the reference voltage is com-
pared with a fraction of the output voltage; therefore
to allow the maximum range of permissible output
voltages, the reference should be as low as possible.
Further, on the stability of the reference depends the
maintenance of the preset output voltage as
temperature drift occurs.

In the LM100 the basic reference is provided by
the zener DI1; 6-3 volts appears across this element
when supplied ' with current from the constant
current source Q2. However, it has a positive tem-
perature drift, amounting to 7mV/°C at the output
of the emitter follower buffer transistor. This is
compensated for by the negative drift of Q7, so that
the definitive reference voltage of approx. 1-8V at
the junction of R1 and R2 is stable to within 039,
over an extended temperature range (—55°C to
+125°Q). |

The deviation or error amplifier is basically a
single stage differential pair (Q8 and Q9) followed
by a Darlington output circuit, Q11 and Q2. If,
however, an external transistor with a higher current

‘rating is to .be employed, access to the collector of

QI12 is provided to supply the base drive, with R8
already in place to act as an emitter-base resistor for



the transistor; when used “straight” pins 2 and 3 are
shorted, eliminating this resistor from the circuit.

Q10 is responsible for the current-limiting func-
tion. At a level determined by an external resistor,
Q10 is biased on, reducing the drive to Q11 of the
Darlington pair. The emitter-base voltage of Q12
also affects the bias of Q10, and with the difference
in temperature drift between these two transistors
due to the difference in current density in their
emitter junctions, the current limit for operation of
Q10 drops as the temperature rises.
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Tr2 e 6200
— >
. T2 Booster
o output
T3 _.I<
02 Mo IR
d | Current
T 6:3v ]r 2k I‘frr;mﬂ
1
1 Tra ' fl
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’_—K" rs I i 20k0 14k I S

3
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Compensation 5

—

o1 R1
o3 A 4-9K0 K. Feedback

K e 1o
R2 | I
1-5k0 Reference bypass

= 5
™7 R3
2-2x0 Ground
4

Complete circuit of the LM100.

The amateur will probably prefer to use the com-
mercial variant of the LM100 circuit, having little
need for the extended temperature range which can
be traded off against unit cost. The LM200 operates
from —25° up to +85°C and cheaper still is the
LM300, further restricted in temperature and also
in input voltage (30 rather than 40). However, all
three have the same internal layout, and the degree
of regulation achieved is similar.

Applications

As for amateur applications, two will be men-
tioned to indicate possibilities. Standard transistor
radios, tape recorders, etc. have a current consump-
tion dependent on audio output level, since they
commonly employ a class B arrangement. Should it
be desired to operate such a device from, say, a 12
volt car battery, a simple dropper resistor in series

Regulated
output
¥
ce
1uF
unregulated E R2
input <

Ground

¥Base diagram Is top view ¥ solid tantalum

With an external transistor stabilised outputs up to 200mA can be
obtained.

would not provide the 6 or 9 volts required, as by
Ohm’s law- the voltage drop would be current
dependent.

40 | 6
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2 \ /
& /
10 N A 3
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l/ N 1/R2 = 2kQ
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S —~—] .
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Output voltage (V)

Optimum values of R1/R2 as a function of the output voltage.
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An LMI100 type regulator, however, with a suit-
able external transistor, would be ideal as a source
of stabilised d.c. for such a load. In another field,
every constructor has at some time desired a variable
d.c. power supply unit to replace batteries when
experimenting or developing transistor circaits. If
pin 6 is supplied from the slider of a 50k{) potentio-
meter, an LM100 is a very fine continuously variable
power supply; further, with the current limit facility,
should there be a fault in the experimental circuit
no excessive current can be drawn, so that not only
is the regulator protected, but also the equipment
under test.

Current limit Output

b4
;f R1

Input i Preset

—_— 3 agjustment
1{ (=R2/4)
3r2
‘)

1

Circult to provide a continuously variable output.

Already, too, there is news of improved regulator
circuits on the way, which will not require external
transistors to carry a wuseful current; G.E. (U.S.A))
are working on a PA264 with a 5 watt capability,
similar in appearance to the PA246 audio amplifier
already, mentioned in these pages. Motorola are
ln’troducmg an MCI1461 with a reported 10 watt
dissipation, in a new can with integral heat sink;
and from National a negative regulator (LM104) is
expected. So perhaps in the future a return to this
month’s theme will be called for; meanwhile the
“simple” positive regulator can be usefully investi-
gated and applied.

The LM300 can be obtained from the Semi-
conductor Marketing Co. Ltd., 140 High St., Egham,
Surrey. |
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TAKE 20

 JULIAN ANDERSON

A series of simple transistor projects,

each using less than twenty components

and costing less than twenty shillings
to build

purchased record players and have added

ready built amplifiers to these. Our project for
this month is for such an amplifier for those who may
wish to build their own and save money. Although
designed for use with a record player, the amplifier
has, of course, uses in several other fields. It is
extremely simple and should be very quickly built
and this, together with the fact that it should cost
well under 20s., makes it an ideal project for the
'raw beginner.

There should be no problem in obtaining the
components from almost any supplier, though by
shopping around it is usually possible to save quite a
bit.

Output from the amplifier is about 750mW, which
is of course very small by current standards, but
this sort of volume is more than adequate for
normal use. The quality is very acceptable and
although far from being in the Hi-Fi category, it is
unlikely to be the main cause of poor quality when
used with a cheap record player using a crystal
pickup on 45 r.p.m. discs. It should be the ideal
companion for one of the cheap battery operated
turntables.

/

THE CIRCUIT

Crystal pickups have a high output but also have
a high impedance and for best matching should be
connected to a load of at least 500kQ. VRI,
nominally 1MQ, could in fact be any value between
500k and 2MQ. Although the volume control
presents a high impedance to the pickup, the ampli-
fier has a very much lower impedance input and it
will be seen that when the volume control is at
maximum the input impedance of the first stage
causes a mismatch. In fact in this position the
tone does alter because of this. However this is not
objectionable and while theoretically it is bad
practice, it has been left like this for simplicity.

Cl, 0-54F is rather lower than one would expect
to see but in the protoype no improvement was
gained by increasing the value.

Trl acts as a straightforward amplifier with R1
providing the base bias and R2 acting as the collector
load. We have made considerable use of the tran-
sistor used here, the BC169C, in previous circuits and
will do so in future. It is a plastic encapsulated, high
gain, low noise silicon transistor costing around
2s 6d. (It has two further features to recommend it,
neither of which are made use of in this circuit, of
handling an appreciable collector current and having
a high frequency cut-off). In this circuit we are using
it for its high gain.

Tr2 is a germanium PNP type power transistor and
in the circuit is “inverted” so to speak. The base is

114

THERE must be many constructors who have

No. 14
RECORD PLAYER AMPLIFIER

-1
sw1
RIS R23
MO See text
1 1 -
1
oV |
O ! Tr2 !
[ o.cg;'“,,- oc28 Ls —
VRIS T : 4
masI—  adtec 3 T
o
Fig. 1: The circuit of the record player ampllifier. In the prototype
R2 was 398.
% components list
R1 1M 109, 1 watt
R2 3902 10%, 1 watt, see text
VR1 1M() log. pot. with switch.
Cc1 0-5uF
Trl BC169C
Tr2 0C28
L.S. 3Q) type, 6in. diameter or larger.
Battery 9V, PP9 etc.

To crystal

—ve
Dmc.

—

Fig. 2: The layout on a small aluminium chassis. Note that the
power transistor, Tr2, should be insulated from the chassis in the
usual way.

directly coupled to the collector of Trl and the
loudspeaker acts as the collector load.

The value of R2 is critical for it sets the quiescent
current through Tr2. If its value is high excessive
current is drawn leading to short battery life; if too
low it causes “clipping” and severe distortion. Its
value should be chosen so that it is the lowest that
does not cause clipping on maximum output on the
peaks of the signal. In the prototype 390 was the
final value chosen but in earlier mock-ups it was
5600 and 1000. One could use a preset here but trial
and error selection is just as good. If one has a
testmeter it will be found that the quiescent current
is around 30mA using the best value.

Since the quiescent current for Tr2 is passing
through the speech coil of the loudspeaker it is
important that a decent sized one is used. Speakers
under about 6in. diameter will sound dreadful
operated from this amplifier as the biased speech coil
causes it to operate at an unfavourable point; this
effect is not noticeable on larger diameters. ||

Tr2 bolted
under chassis

i
|
!
|

VRl S1 i ©
|
|
|

Bend to 90°



GOING HI-FI [®)

R.HINDLE

HERE is a minimum specification that should
be met before the tag Hi-Fi is attached to an
installation but there are often signs of misuse

of the term and there is no widely accepted definition.
Specifications can be in technical terms such as
power output, degree of distortion, frequency range
and so on but, although these factors are important,
they cannot tell the whole story because, firstly, they
do not cover the whole chain of reproduction; and,
secondly, the environment (e.g., the type of room
and its furnishings) has a profound effect on the result.

The overall system involves one or more sources
of signal—a radio tuner, a record player or a tape
deck, or a' combination of those—an amplifier and
a speaker system. Maybe present needs are thought
not to call for equipment capable of stereo repro-
duction (resulting in doubling up the amplifier and
spsaker systems) to qualify as Hi-Fi, but the time
when this must be insisted upon is surely coming.

The Hi-Fi enthusiast is also unlikely to accept
into his world any equipment built as a single unit;
he has good reasons for his belief that high fidelity
in reproduction can be achieved only by the use
of speakers separate from other equipment.

COMPARING EQUIPMENT

The usual advice given to purchasers of Hi-Fi
equirment is to go where they can hear comparisons
between a wide range of models. This is good
theoretical advice but it is not really practicable.
This is because it is quite impossible to carry in
one’s mind a sufficient impression of successive
permutations and combinations of equipment for
the mutual comparison to be valid. Even if this were
not so it would not be possible to make a reliable,
final choice without taking into account the environ-
ment, so that the ultimate tests would have to be
made in the user’s own room.

Is the equipment, in fact, to be stereo or mono?
The answer these days surely must be stereo; even
though the full aim may not be realised immediately

and the intention is to reproduce in mono for the
time being everything to be bought at this time
must be suitable for a stereo ensemble.

INPUTS

Next, specify all the input sources that are likely
to be needed, not just now but during the lifetime
of the equipment. Almost certainly there will be
a record player, perhaps in the first place using a
cheaper, ceramic cartridge but later to acquire a
more expensive cartridge which will not only give
a much smaller signal but will also have a different
characteristic.

So the amplifier must have two suitable input
facilities iff it is intended to progress from a cheaper
to a more expensive cartridge. Typical input sensi-
tivities looked for would be around:—

100/200mV for ceramic cartridges
2/4mV for magnetic cartridges.

A stereo cartridge in either variety would be
chosen. This will play either mono or stereo records
but the mono cartridge would not deal with stereo
records. -

There is also likely to be a need to budget for
a radio tuner (typically giving 200mV). Perhaps also
a tape deck is to be used. In practice it is extremely
unlikely that a modern amplifier will be deficient
in these input facilities or in the provision of the
necessary equalisation circuits to compensate for
standard characteristics now adopted for the input
signals. Not all operate equally well with regard
to the input overload characteristic and this is very
significant. The input sensitivity previously referred
to indicates the input signal to give rated output,
and if there is more input signal than rated the
volume control can be set lower so that the output
circuits are not overloaded. However, the volume
control is unlikely to be in the input circuit itself
but will follow the low noise first stage and conse-
quently its adjustment cannot prevent the input stage
from overloading.

' go where they can hear comparisons "’

115



Having determined the input characteristics needed,
any amplifier unsuitable on this account can be
rejected on the basis of considering the technical
specifications given in the manufacturer’s literature
and in technical reviews. The rest can be surveyed
without further consideration of input requirements
and demonstrations can be taken using a single,
high quality input device—probably a pickup cart-
ridge because of the ease and speed with which
a range of different sounds can be demonstrated
using records.

THE BUDGET

There is the question of cost and it is pointless
to produce a short list of possibles only to find
that none can be fitted into one’s budget, though
most people finish up by paying more than they
had originally intended. If a complete outfit is to
be purchased about a third of the total money
available should be spent on the amplifier and
about another third on the speakers, leaving a third
for a motor, pickup arm and cartridge; the pro-
portion will change if a tuner or tape deck is also
to be included.

The important consideration is that the quality
of the various units should be compatible. However,
it is perhaps worth bearing in mind that amplifier
design is probably nearer perfection than other links
in the chain and a good choice now is going to
be acceptable for a long time.

POWER OUTPUT

Power output from the amplifier is worthy of
thought. Advertisements give one the impression
that power needs are increasing all the time and
figures up to hundreds of watts are seen. But first
make sure that the watts are genuine. Only ratings
of continuous sine wave output (or so called r.m.s.)
should be accepted for comparison and if interesting
amplifiers are not specified in this way (read the
small print to make sure), ask for a conversion of
the specification provided into continuous sine wave
form.

Practically the whole of one’s listening is done
at the level of a fraction of a watt, so why bother
about high output? The truth is that it is not so
important as one might imagine, but it does come
into its own on the occasional peaks that contribute
so much to the overall satisfaction derived from
listening to music.

Probably many people can get by with some 3 to 4
watts per channel, but musically it is unlikely to
be satisfying. Ten watts per channel will be a great
improvement and most people will be content. An
increase to 20/25 watts per channel will be worth
while, but it is doubtful whether any further increase
will be an advantage in most cases.

Speakers vary in acoustic efficiency and therefore
have a bearing on power output needed. The smaller
units are less efficient and need more power input
for a given noise but are rated at lower maximum
power input than the larger more efficient speakers.
The larger units are commonly rated at 25 watts
and if fed by power up to their full rating will
give a very healthy volume.

It is not necessary to be overstrict in comparing
amplifier peak output ratings with speaker power
ratings—the figures need not necessarily be identical.
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Speakers with a higher rating than the amplifier are
obviously acceptable and even if they have a some-
what lower rating it need be no cause for concern.
Speaker impedance varies as frequency varies and
so matching to amplifiers is not an exact science.

However, one should choose speakers with a
nominal impedance equal to that specified by the
makers of the amplifier. This impedance is com-
monly 8 ohms with modern transistor amplifiers
but there are variations, for instance 16 ohms as
commonly used for valve amplifiers. If an amplifier
is to be bought for use with existing speakers and
if perhaps the preferred amplifier specifies an
impedance differing from that of the speakers
caution is called for.

Small increments in power output are Qquite
unnoticeable. An increase from, say, 10 to 12 watts
(other things, and particularly distortions, being
equal) will be pointless. Increases by a factor 2 are
necessary to make an impression of greater power.

DISTORTION

Having dealt with input and output, what goes
on in the middle? In the process there will be the
inevitable production of distortion and this is
specified in relation to output. For modern amplifiers
a total harmonic distortion at full rated output of
19 is mediocre; the better amplifiers will have
a figure of 0-1% or less. Since the greater part of
one’s listening time involves output at a fraction
of a watt, distortion at these low levels can be
very annoying.

The intending purchaser should look for a speci-
fication of low level distortion, ideally in the form
of a graph or a statement covering a range of out-
put levels rather than a specification at a single
output level. The surest way of avoiding this un-
pleasant rise in distortion at lower outputs is to
use Class A output in which case there is an
intrinsic fall in distortion at lower levels; such
amplifiers sound distinctly better than most and are
as good as the best of Class B amplifiers.

Frequency response is unlikely to be inadequate
in these days. It should, and generally does, extend
from below 40Hz to above 20kHz without significant
deviation from level response. However, this is
usually measured at comparatively low power levels
and it is important to know if the frequency range
is held at higher powers—this is often called the
power bandwidth. A satisfying statement by the
makers of a well-known amplifier is “Frequency
response maintained up to full power (25Hz—25kHz
+0-5dB).”

CONTROLS

Finally the controls provided should be con-
sidered. There must be an input selector for the
various inputs chosen. A switch is needed to ring
the changes between stereo and mono, in the latter
case permitting either left hand or right hand input
to be used or for the two to be combined into a
single signal. Volume, bass and treble tone controls
are needed in each channel for stereo—ganged con-
trols with single knobs are preferred and this makes
a balance control essential.

—continued on page 150
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soldering kit
G 18 wats, Fitted 3/32" bit for miniature
PRECISION MINIATURE SOLDERING IRONS .

work on prod lines. interch
spare bits, 1/8", 3/16" and 1/4” available.
For 240, 220 or 110 volts. 32/6.

Antex, Mayflower House, Pliymouth, Devon.

Telephone: Plymouth 67377/8.

Telex: 45296. Giro No. 2681000. .

This kit—in a rigid plastic

“tool-box™ — contains

@ Model CN 15 watts
miniature iran, fitted
+¢” bit. Interchangeable
spare bits. %" "

@ Reel of resin-cored
solder

@ Felt cieaning pad

@ Stand for soldering iran

e

e

£ 20 watts. Fitted with 1/4° bit,
Interchangeable spare bits 3/32", 1/8",

PLUS 38-page bookiet on
“How-to- Solder”—a mine
of information for amateur

From- Electrical and Radio

Please send me the Antex colour .

oo .91 6

3/16" avaiteble. For 240, 220, 110
volts. From 35/-

and professional. 10 Antex.

catalogue
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ES 25 watts. Fitted with 1/8" bit.
Mugrchangeable bits 3/327, 3/16" and 1/4”
availsble. tdeal for high speed production
lines. For 240, 220, 110, 24 or 12 volts,
From 36/-

e
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availsble. Very high temperasturs iron. For
240, 220, 110, 24 or 20 volts. From 42/6

Model CN 240/2

15 watts - 240 voits
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handy transparent pack. From Electrical 31'
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BENTLEY ACOUSTIC CORPORATION LTD.
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.1 retephone 01-722-9090

EXPRESS POSTAL SERVICE, SAME DAY DESPATCH BY FIRST CLASS MAIL
ALL GOODS ARE NEW, BEST QUALITY MANUFACTURE ONLY, AND SUBJECT TO MAKER’S GUARANTEE

OA2 5/9 6D4 31~ Tori4 20/- T 10/8 EB3. 24/- EL31 10/6 | PCss 103 | BP42 12/6 VIo01 8/~ ABY27 8/8 MAT120 70
0B2 8/- (131 76 LoP18  6/8 s 4/9 E88CC 12/- EL37 17/3 } PCS5 8/3 | 8P61 3/3 vulll 7/8 ASY28 /8 MATI21 8/6
024 4/8 CF1 12/8 lopLi2 Y BoAZ 8/8 E180CC 8/- EL4l 11/- | PC97 8/8 | TH4B 10/~ | VU120 12/- | ABY29 10/- 0Ad 5/8

1a3 4/8 sFa 5/- 1246 12/8 KHAY 8/- E180F 19/- EL42 10/6 PCO00  7/8 TH233 7/- vU120A12/- B1181 10/- OA9 2/8
145 8/- 6F6M  12/6 12AL8  7/8 $0AG  687/6 E182CC 22/6 EL81 10/- PCC84  8/3 TP22 11/- vu133 ?/- BAl02 §/- 0Al0 8/8
1A7G6T 78 ()2 ¥ 33 12AD6  7/8 G0AV  B7/6 EA50 18 EL83 78 PCC85 6/6 TP25 6/- W63 10/8 BAlls 2/8 OA47 2/~
1C1 5/6 sF13 3/8 12AE6 12/8 Wwiq  34/- EA78 13/- EL84 4/8 | PCC88 9/9 | TP2620 8/8 | W76 /9 | BAL18 5/~ OA70  8/-
1C2 8/~ 8F16  10/- 12AT6  4/8 QoCY  33/8 EABCS80 8/6 EL83 8/~ PCC89 9/8 UABCS80 6/8 w77 2/8 BAl129 2/8 OA73 8-
I1C3 7= 4F18 78 (2AT7 39 80C1 18/- EAC91 3/- EL88 8/~ PCC189 10/6 UAF42 10/3 W8IM 18/8 BA130 2/- OAT9 1/9
1Co 4/9 6F28  14/3 12atin 4/8 15082 14/6 EaF42 10/- EL91 4/8 PCC805 13/9 UB41 8/8 w101  26/2 BCY10 5/- OAS81 1/9
1D6 kil 6K24  13/8 12807 4/8 150C:  5/8 EB34 3/— EL95 5/3 PCC805 15/6 UBC4l 9/- w107 8/- BCY12 §/- OABS 1/6
IDé 9/8 6F26 18/ 12AVe  5/6 301 20/~ EB4! 4/8 EM80 7/8 PCE30013/9 UBC81 7/- w729 12/- BCY33 B/- OAB86 4/-
1¥D1 6/8 8F26 5/3 12AV7 ¥ 802 16/8 EB81 2/3 EMS1 7/8 PCF80 6/6 UBF80 5/9 X24 16/6 BCY34 4/6 OAY0 2/8

IFD8 4/3 ar2s 14/ 124X7 4 B0 15/- EBC41 8/8 EM84 6/6 | PCF82 6/3 UBF89 6/9 X4 10/- BCY38 5/- OA1 1/9
1G¢ a/- 6Fa9 8/ 12AY7  9/8 305 16/8 EBCB8L 8/8 EM85 11/- | PCF84 8/- | UBL21 9§/- X861 5/9 BCY39 4/8 0A95 1/9
1H5GT 7/- 6K30 /- 128A6 6 306 13/- EBC90 4/- EM87 7/6 | PCF86 12/9 | UC92 5/8 X63 8/6 BCz11 3/8 04200 1/-

1L4 o8 | ew32 3~ | 12BEs 58 | wor 118 | EBCO1 58 | E¥sl  7/6 | PCF87 16/~ | UCC84 8/- | X64  12/6 | BClO7 4/- | 0A202 2/-
ILDs &/~ | 6G6G 15 BHT 8- | wi6 9 | EnFso e/ | Ev8&1 7/~ | PCF20013/3 | UCCss 7/8 | X65 10/~ | BC108 3/8 | OA210 9/8
ILNs 8/~ | 8HeGT & 12e1 1%~ | 1s20 10/6 | EBF83 8/~ | EYs3 11- | PCFS0013/- | UCFso 83 | X66 10/~ | BCI13 §/- | oA211 13/8
INsGT 7/8 | e35a 89 | 12d6uT 2/8 | c7es 10/~ | EBF89 6/3 | EYs4 10/~ | PCF80o1 7/- | UCH21 6/~ | X100 80/8 | BClls 3/- | 0AZ30012/~
1PI 7- | 635aT 46 | 1207GT /8 | socu &6 | EBL21 12/~ | Ev86 6/6 | PCFso2 8- | UCH42 12/~ | X109 26/~ | BC116 &/~ | 04220110/8
1Plo 5/9 | 6J¢ - | 12ks 10/ | 7193 10/8 | EC53 12/8 | EYsT 6/8 | PCF8o514/- | UCHS1 /6 | X119 6/8 | BCl18 4/8 | 547900 9/
1P11 83 | 647G 4/9 | 12K7GT 69 | 7475 14/~ | EC64 10/~ | EYss 8/6 | PCFS0611/6 | UCL83 7/- | 263 4/9 | BD119 9/~ | §AZ203 9/6
1RS 58 | 637 6/6 | 1Q7GT & Alsss 2o | EClo 40 | Evel 8- | Pcrsosl4/e | UCLss 1o/~ | 2159 4/6 | BFY50 4/~ | §az7904 8/~

-
©

184 4/9 | OK7¢ 2 128A70UT8 Avls4 19/8 | ECss 12/6 | Ezssb  5/- | PCH20012/3 | UF4l 10/~ | 2329 18/~ | BFY5L 4/- | 0az905 9/-
185 4/8 | 6K7 48 | 12807 5 As042 15 | ECss 12/- | Ezeo 7/6 | PCL82 73 | UFs3 9~ | Z7lv  4/8 | BFY52 4/8 | 07206 9/-
1T4 2/0 | 6K8: 4/ 128G7  4/8 | AGPEN ECo: 6/6 | Ez4l 8/8 | PCL83 10/~ | UFso 6/ | zi2a  6/3 | BF154 B8/~ | gaz20710/8
104 3/9 8L) 19/8 128H7 3y 19/8 ECC3t 15/8 EZ80 4/8 PCLB4 7/8 1TP85 8/9 Z749 14/3 BF159 5/- 0:&2210 -

9AT 18/6 | sLauT 7/9 | 128J7 48 AO.‘PI-‘.N/I ECC32 4/8 | Bz81 4/ { PCL85 9/- | UFse - | Z759 48/- | BF183 4/~ | 0az213 7/-

ap13¢ 7~ | 6L7 126 | 1wy 48 | w198 | ECC33 31/6 | Ezeo  4/3 | PCL86 8/8 | UFBe €/ | Tromsistors BFI73 %8 | 04732416/8

2D31 8/8 SL12 5/6 12BQIUTE/- ACGPEN 7/8 ECC34 28/8 FC4 12/6 3 15/~ | UL41 10/8 and diodes BF180 8/ oC1s 25/

2X2 49 | eLis 8- 147 86 | AC/PEN (5 | EOC40 11/- | Fw4/5006/6 | PCL8001§/8 | UL46 12/8 | INI124 10/8 | BF18L 8/~ | oCzg  8/-

;! 19/6 GZz3 7/- | pcL80113/8 | UL84 6/8 | 2Ns04 6/~ | BF185 8/- | gCoz  5/-

3A5 10/~ | SLD12 8/6 | I8 12/6 | aC/PEN(7) | ECC8x 4/6 | GZ32 9/~ | PCLS0os 9/- | UMS0 6/8 | 2N06s 10/6 | BTX34/400 0Ca¢ 5/
19/8

3B7 5/~ | sLDao  9/8 | 19AQ5 4/9 ECCS83 4/8 | G233 12/8 | PEN45 7/~ | URIC 10/8 | 2N1756 10/~ 40/- | oées  5/-
8D6 a9 | 6N7uT g6 | lubl 40~ | acyTHINO~ | ECCB4 8/8 | GZ34 10/~ | PEN4SDD UUs 7/~ | 2N2147 17/- | BY100 8/8 | oCo6 5/
Q4 76 | 6P1 1z~ | LI 1Y AC/TP 19/6 | ECC86 5/8 | G237 14/6 15/- | vus  14/- | 282207 4/6 | BY101 3/- | ocag -
3Qs4T 8/- | 6P16  4/8 | 20bs 20/5 | Akps - | ECceé 8/- | H30 5/- | PEN46 4/- | UUS  7/3 | 2N2369A 4/3 | BY105 3/6 | oCog g/
84 5/9 | 6P25  12/- | wor2 14/ ATP4 28 | EOCss 7/ | HABCso8/6 | PEN433DD | UUlz  4/9 | aN2613 7/8 | BY1l4 3/8 | 035 978
3V4 6/3 | sP2e 12/~ | 2oLl 20 AZl 8- { ECCo1 3/~ | HL1aC 4/- 19/8 | UYIN 9/- | 253053 6/8 | BY126 8/~ | jooe o
4D1 3/9 | epas 25 2011 178 | Azs1 96 | ECCixo 9/8 | HL23 6/~ | PENA419/6 | UY21 9/8 | 2N8121 80/~ | BY127 8/8 | Grqg slo
SR4GY 10/6 | 6PL12 6/~ | 2orz 18 AZ4] 10/6 | ECC80412/- | HL41 3/9 | PEN/DD UY4  7/8 | 2N3703 3/9 | BYY23 90/~ | e 1o/
3U4G  5/8 ECC807 27/~ | HL4IDD 4020 17/6 | UY85 59 | 2N3700 4/~ | BYZ10 8- | oo 12’5
5Y4G 8 ECF80 6/8 19/8 | PFL20011/9 | Ul0 9/- | oN3ses 20/- | BYZ11 &- | Scig 28/3
5Y30T 5/8 KCF82 6/6 | HL42DD 9,- | PL33 19/6 | Uluns %6 | 2N3968 10/~ | BYZ12 5/- | fc0% 2/
z3 8/~ ECF8s 9- | HVR2 10/6 | PL36 /6 | Uls 15— | 28323 10/- | BYZ13 8/- | fcipy sli
324G /- ECF80442/- | HVR2410/8 | PL81 9/6 | Ul7 5- | AAllo 3/~ | BYZls a8/ | -S4 2/
6/30L2 12/~ ECF80519/6 | 1w3 56 | PL81A 10/6 | Uls  34/6 | A2130 3- | oelar 4/- | 9Ci6 8/'
6A8Q /6 ECH21 12/8 | IW4/350 5/6 | PL82  6/8 | U2 708 | AA120 8- | OGE4H 4/- | O s/:
§ACT 3/~ ECH35 5/9 | 1wa/bo0 6/~ | PL&s 88 | U2 13- | aAz13 8 | Favua ase | 9S4 B0
6AQG  4/- ECH42 12/ | KT2 5/- | PLa4  6/6 | U2s 11/a | aCl07 /- | FBV28A 4/6 | S op 2’3
6AJ5  8/8 ECH8! 59 | KT8 84/6 | PL302 12/~ | U3l 8- | AC113 5/~ | GDs 818 | S 2/
6AJB  B/9 ECHBs 8- | KT41 1o/6 | PLooo 15/ | U3s 20/6 | aClie 8- [ aps &8 | 9571 &
6AK5  5/- ECHS84 7/6 | KT44 20/~ | PL504 13/6 | US> 16/8 | ACl5a /- | GDS8  §/8 | ~o0 13'
6AKS  6/- ECLS0 %/~ | K161 12/- | PL305 28/8 | U37 34/11 | ACl58 4/- | GD8 4/~ =
6AKS 6/8 ECL82 6/6 | KT63 &/~ | PLo08 27/10 | a3 /6 | AC157 B8/- | GD9  4/- | OC7T4  £/8
6ALs  2/8 ECL83 9/~ | KTes 17/3 | PL309 28/9 | Uss  15/6 | ACi8s 8/~ [ GD10 4/ | OCi8 2/-
GAM6  3/3 ECL84 12/- KT74 12/6 | PL80? 15- | U4r 13/~ | Aclea 5/- | GDIt 4/~ | OCi6  2/8
BAQS  5/8 S0FL13 8- ECL85 11/- | KT76 12/8 | PM84 7/8 Uss 119 | aCle7 1g/- | GD12 4/~ | OCi8 3/
6ARE 20/~ 4/3 | sorL1314/8 | naF9e 6/ | ECL8S B/~ KT88 34/- | PY3] 6/8 | Uso 5/8 | aci68 7/6 | GD14 10/~ | OC78D 3/-
6ATS  4/- 5/ 30L1 8/3 ECLL800 KTW6112/6 | PY32 10/- | Us2 5/6 | Acies 6/8 | D15 8- | OC79  8/-
6AU6  5/- 8/- 30L15 13/8 30/- | KTW6212'6 | PY33 10/- | U6 4/9 | AC176 11/- | GD16 4/~ | OC81D 2/-
6AVA  5/8 12/6 | 30L17 16/6 12/8 | KxTwe3 - | pyso 6/ | U8 4 | aC177 s/8 | GET103 4/- | OC81M 5/~
6B8G 2/ 12/8 | s0P4 12 a6 | LN1s2 7~ | PYs1 53 | vier 183 | acvi7 g- | GETlosis- | OcC82 - 2/3
8BAG  4/8 8/3 | J0PAMK1T; 7~ | Insos 10~ | pvez 53 | Uis1 7/8 | aCY18 /8 | GETI13 4/- | QC82D 2/3
6BE6 /9 109 | sop12 139 5- | LN3i9 13/9 | PYss 5/ | U153 53 | ACY19 8/8 | GET11517/- | OC83 2/-
@BG6(: 20/5 7i- | soP1x 68 10~ | LN33s 13/9 | pPyss 6/ | Ulos¢ 53 | ACY20 3/6 | GET116 8/8 | OC8¢ 3/~
616 /8 8/~ | sor1y 12/- 10/~ | Lz319 6/8 | PY301 12/6 | Uler 12/8 | ACY21 8/8 | GETILI8 4/- 0C123 4/8
6BJ8  8/6 151 0P 13/9 36 | Lzave 6/6 | PYsoo 7/8 | Cioz 58 | acy2e 8/8 | GET119 4/~ | OC139 4/8
6BQ5  4/8 12/8 | 30PrLI3 15/6 12/ | M8162 12/6 | Pysor e/ | Ules 69 | aCvas 4/- | GETs73 7/8 | OCl40 18/~
6BQ7A 7 58 | suPL14 15/ 8/6 | ME140014/9 { PZ30 96 | U250 14/8 | aDi40 ?7/8 | GET587 8/6 0C189  3/8
GBR7 15/9 13/ SUPLIG 15/ DHIQ! 28/- 4/6 | MHL4 12/8 | QQV03/10 U281 8/~ | aD149 8- | uETa7219/- | OCI72 4/~
6BRS 12/6 5 35A3 10/ DH 167 17/11 9/6 | MHLD812/8 24/~ | U282 8§/~ | ADTI4012/8 | GETS73 3/- | 0C200 4/4
6B87 25/~ 8/6 | 35A5 15 DK32 73 5/3 | MUI2/154/- | Qs7s/2012/8 | Uzl  9/8 | AFlo2 18/~ | GET88210/- | OC301 5/8
aBwe 14/3 | $uwd 7~ | 3505 12/8 8/3 | MX40 12/6 | QB150O/15 U301 11/~ | AFl108 10/- | GET887 4/8 | OC202 4/¢

12/6 | U320 14/8 | AF114 4/- | GET889 4/8 | 0C203 4/8
33 | N1os 2730 | qvos/712/6 | U3as 12/8 | AFl15 4/3 | GET890 4/8 | 0C204 b5/6
Rl 18/ | U3A1 5/9 | AF117 4/6 | GET896 4/6 | 0C205 7/6

6BW7 13/- 87 15/8
8BX6 4/8 loC) 25/
8BZ¢ 8/~ 10C:  1W

6C4 5/ 10C14  6/8 5/— N308 17/8 Ri2 v | U403 8/8 AF119 3§/~ GET897 4/8 0C1206 10/-
6CsGT 6/ lobt 8- 5/ N329 8/8 Rl6 34/11 | Cdo4 78 AF121  6/- GETB898 4/8 0Ccs12 8-
8Cs 3/9 Wbz 14/7 10/~ N33y 25/- R17 17/8 | Uiow 4/9 AF124 7/8 GEX13 3/8 36M1 b/-

10/6 N3by 9/8 | R18 10/~ | Usol 19/8 AF1276  5/- | GEX35 4/8 SM1036A10/

8C9 14/6 10F1  15/-
8/- N36s 13/8 | Ry 7/8 | Usozo 78 AF138 13/- | GEX36 10/- BT1278 10/-

6C12 5/8 10Fy 9/- 6/3

e6C17 12/8 10FIx  7/- HOLCS 83 8- N379 /8 | R20 11/8 | VP13C 7/- AF178 13/8 | GEX45 6/8 8X1/6 3/8
6CDOG 23/~ 18FDh1? 89 SOC1G:43/3 20/5 N389 12/- | RGI1-240A VPil 7/8 AF179 13/6 | GT3 5/ Ul4708 5/-
6CH6 - 10L14 713 SOLBCGT 8 10/ N709 4/8 39/8 | VR75 24/- AF180 /6 M1 210 X2z30 5/-
8CL6 8/8 loLD3 ® 52K 14/6 78 P61 10/8 RK34 7/6 | VRIO5 &/ AF181 14/- | M3 2/10 Y543 3/8
acw4  12/- 10LD1110/- S3K1T 14/8 3/8 PABC80 7/3 P4 9/- VRI50 6/- AF186 11/- | MATI100 ?/9 Y728 3/8
8D3 7/8 10P13 13/ 72 8/8 12/- PCss  10/3 | 8P13C 12/6 | VT61A 7/- AF230 7/8 MAT101 8/8 ZE12v7 1/8

MATCHED TRANSISTOR SETS 1 -0C44 and 2 ~00C45 8/8: 1-—0C82D and 2—QC82 8/8: Set of three 0C83 (GET 118/119) 8/8: LP15 package (ACL13, AC154, AC157, AA120) 10/6:
Postage 6d. per set. S.T.C. 1 walt Zener diodes. 2.4v: 2.7v: 3.0v: 3.6v: 4.3v: 13v: 13v: 16v: All 3/6d. each.

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW

ELECTROLYTICS. Can types: 8 2 8mfd/500v 8/6: 8 - 16mfd/S00v 10/-; 16mfd/S00v 8/3; 16X 16mfd/500v 500v 10/9: 16X 16X 16mfdi275v 9/-; 16 32Imfd/450v 10/9; 16mfd/
600v 15/9; 32mfd/500v §1/9; 32 x 32mfd/350v 11/-, 32.<32mfd/450v 6/-; SOX 50mfd/275v 10/-; 50 SOmfd/350v 6/-; 50 50 x 50mfd/IS0v 15/-; 60X 250mfd/275v 9/9: 64 X 100
mfd/450v 23/6; 64 > 120mid/350v B/6: 100 200mfd/27Sv 8/6; 100 % 200m{d/350v 23/6; 100 200 60mfd]300v 22/6; 100X 300 X 100 X 16mfd/275y 27/-; 100X 400mfd/275v 15/6;
100X 400X 16mfd/275v 28/-; 100mfd/100v 5/6; 200mfd/350v §5/- ;200X 200X 100mfd/350v 32/-; 3007 300mfd/300v 38/6; 500mfd/100v 12/-; 1000mfd/SOv 7/-; 1000mfd/i00v
16/6; 2000mfd/SOv 16/6; 10000mfd/30v 36/-.

Tubular types: Imfd/ISv 2/3; Imfdi25v 2/6; | mfd/SO0v 3/6; 2mfd/15v 2/3; 2mfd/25v 1/6; 2mfd/150v 2/6; 2mid;500v 3/9; 4mfd/15v 2/3; 4mfd/150v 2/6; 4mfd/500v 3/9; Smfd/I5v
2/3: Smfd|50v 2/6; Bmfd/|5v 2/3: 8mfdl150v 3/-; 8mfd/450v 2/6; Bmfd/SO0v 4/6; 8X 8mfd[450v 3j-; 8 16mfd/450v 3/3; 10mfd/I5v 2/3; 10mfd/25v 1/6; 10mfd/50v 2/-; 16mfd/I5v
2/3: 16mfd/25v $/6; 16mfd/450v 2/9; 16mfd{500v 5/9: 16 < 16mfd/450v 3/6; 25mfd/ISv 2/3; 25mfd/25v §/6; 25mfd/50v 2/-; 32mfd/ISv 2/3; 32m(d/350v 3/-; 32mfd/450v 3/3;
32X 32mfd/350v 4/9; 40mfd/18v 1/6; SOmfd/15v 2/6: SOmfd[25v 2/-; 50mfd/50v 2/-; 50mfd/350v 3/6; 64mfd/10v 1/6; 64mfd/4S0v 11/9; 100mfd/i2v2/-; 100mfd/15Sv 2/6; 100mfd/
25v /-3 100m{d/50v 2/-; 100mfd/450v 16/6; 250mid/25v 2{-; 250mfd/SOv 3/-; 500mfd/25v 3/-; 500m(d/50v 4/6; 1000mfd/12v 2/6; 1000mid/25v 5/-; 1000mfd/50v 7/-; 2000mfd/
25v 6/-; 2000mfd/S50v 9/-.

SAVE POSTAL COSTS. CASH AND CARRY CALLERS WELCOME!

Terms of business—Cash with order only. Post/Packing 6d peritem. Orders over £5 post free. No C.0.D. Any parcel insured against datnage in transit for 8d. extra per order. Hours of business
Morn.—Frl. 9.00 to 5.30 p.m. Sata. 9.00 to 1 p.in. Complete ilst of modern and lete valves, resi d transformers, etc., with terms 0f business 10d. Please enquire for any item
not listed with 8.A. K. Please note thiat 0o enquiries can be answered unless a 8.A.E. is enclosed for reply. Minimum export order £25.
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TRIGONOMETRY

relevant mathematical treatment, a few trigono-
metrical exercises should be dealt with, so a few
simple definitions are required for further work.
Consider the right angled triangle shown in Fig. 3.1.

Definitions of trigonometrical ratios are:—

FOR a full understanding of circuit operation and

Sine of angle A = g (written as sinA).
Cosine of angle A = cE (written as cosA).

Tangent of angle A = % (written as tanA).

These relationships are valid
only for right angled triangles.
The sinusoidal waveforms dis-
cussed in the last article are in
fact graphs of angle sines against
angle, and as trigonometrical tables
exist which give us angles for
given sines, cosines and tangents,
the above relationships are of
importance.

A 5 C
Fig. 3.1.

Further information of use to us in given in Py-
thagoras’ Theorem which states that for a right angled
triangle:
c¢2 = b2 + a2 (with reference to fig. 3.1.)

e.g. whena = 4,b = 3.
2=4+32=16+9=25

c=425=5
In this particular case:

sinA =4 —08

5

_3
Cos A= -=06

5
Tan A = 13‘ =133

The size of angle A can be found from any of the
trigonometrical tables mentioned. In this case angle
A = 53° 8’ (53 degrees 8 minutes).

These few facts are of use in determining out of
phase angles in a.c. circuits as will be seen later.

LESLIE MOORE

Sinusoidal waves

The sine wave is the basic alternating waveform we
use. Figure 3.2 shows one cycle of a waveform and
indicated are several values of importance.

1. R.M.S. or root mean square value is the
voltage/current normally quoted. This is the
value which must be used for determining
power in a circuit.

2. Average value is the mathematical average of

the waveform obtained by dividing the
waveform’s bounded area by its base length.

3. Peak value which should be known when
considering electronic circuitry so that ‘‘bot-
toming” of a transistor and exceeding diode
peak-inverse voltage limits may be avoided.

4. Peak-peak value, twice the peak value, is
used when determining useful amplifier gain
graphically.

The base of a waveform can be graduated in units of
time or angle. e.g. A frequency of 1Hz will have a
waveform of 1 second periodic time. One complete
cycle which occurs in the periodic time, can also be
considered as 360° of angular rotation. From this
consideration waveform amplitudes may be obtained
for each angle using sinusoidal tables.

+1-0}- < Peak value=1-0
/\ RMS. value =0-707
4 \ Average value
+0'5 =0-638 o]
N
]
g 3
@ 2| angle
20 o u l x
o 90° 180° 270° 360°
c ©
< a
1
2
S
05+ a
-1.0+4

Fig. 3.2: Typical sine wave and four methods of defining its value.
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Reactive Components

Inductive and capacitive components have ‘reac-
tance” in a.c. circuits and it is the reactance value which
gives us most useful information.

Capacitance is the property which exists between
two conducting surfaces held apart by an insulating
material or ‘“‘dielectric”.

The value of capacitive reactance is determined by
the formula:

1
ZﬂfCQ

where f = frequency in Hz.
C = capacitance in Farads.
Xc = capacitive reactance in ohms.

A capacitor in an a.c. circuit has the effect of produc-
ing a current out of phase with the applied voltage.
Figure 3.3 gives an example. Values of current and
voltage can be calculated using Ohm’s law, however,
phase change should be taken into account,

e

Fig. 3.3a: CR series circuit.
3.3b: Voltage and current wave forms.

Xc =

e

‘Ic

D
AAAAA
VWA

—

Voltage and current

(a) ?

Inductance is due to the build up of m'agnetic
fields around a coil of wire. An alternating current in
the coil produces an alternating magnetic field which
tries to oppose the flow of current. This opposition to
current flow is termed inductive reactance and is
determined from the formula:

XL = 2+fL Q
where L is the inductance in henries
X, is the inductive reactance in ohms.

Inductance in an a.c. circuit gives a phase shift in the
opposite direction to that of capacitance. This is
demonstrated in Fig. 3.4.

Vi I
- e V=Vp+Vc
O YY Yy [ /
4
I L g Vi
> . 4 I, \\
<
va RS VR EfA A WY
b3 / \ >
o’ \ Time or
4 V2 angle
- td
O )
>
(a) (b)

Fig. 3.4a: LR series clrcuit.
3.4b: Voltage and current waveforms.

Calculation of phase angle

Phase angle is determined from resistive and reactive
values in a circuit. This can be most easily demon-
strated by representing voltage drops by the method of
vectors.
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Only resistive components in an a.c. circuit will
consume power, therefore they are known as ‘‘real”
components. Reactive components, however, absorb
no power and are known as “imaginary”’ components.

Vector representation utilises real and imaginary
components as different axis on a graph, each current,
voltage, or impedance being represented as a single
straight line. Purely real components are drawn along
the horizontal axis and purely reactive components are
drawn along the vertical axis. Any component which is
not purely reactive or resistive is drawn at a relevant
angle to the horizontal plane.

The representative straight lines, known as vectors,
are drawn to scale, e.g. 1 inch represents 1 volt in
magnitude. It should be noted that all vectors should
represent the same type of component value, rms
values are normally used.

Figure 3.5 (a) shows a CR circuit with all voltages
and current marked. A vector diagram for this circuit
has been constructed in Fig. 3.5 (b).

+ imaginary
vei-- lVs
—real ! + real
VR VI
—imaginary (b)

Fig. 3.5a: CR series circuit.
3.5b: Vector diagram for CR circuit.

Supply current to a series circuit is common to both
R and C components and therefore taken as reference
vector. Resistive volt drops are in phase with current,
hence Vp is a real component. Voltage across a capaci-
tor is out of phase with current by 90°, and as current
reaches 2 maximum value 90° after the voltage voltage
is shown on the plus reactive scale.

Original position
of V¢ Vg

Ve Supply voltage to the circuit
can now be determined by
adding resistive and reactive
volt drops vectorially.

The reconstruction of the
voltage vectors in Fig. 3.6 and
as can easily be seen, supply
voltage and its angle with

VR supply current can be measured.

Fig. 3.6.

Having drawn the diagram, from comparison with
the introduction of this article, we can determine a
method for calculating phase angle and supply voltage.

Tangent of the phase anglc". is given by the ratio
\2, and by Ohm’s law:

R

Ve = Is Xc and VR = IsR

Tangent of phase angle (often written as tan¢) is
given by:

IXe _ Xe

IsR R

Phase angle can be obtained accurately directly
from trigonometrical tables.

tan ¢ =

-



DJ DISCO-AMP

#

The DJ Disco-amp has been designed specifically for use with
discotheques and has many exclusive features not normally found
on P.A. amplifiers. The unit will be of use to the professional D.J.
as well as in clubs and mobile discotheques.

The pre-amp section features independent inputs and volume
controls for two mics with separate bass, treble and master volume.
plus two independent inputs and volume controls for turntables.
again with separate bass, treble and master volume controls.

A combplete Pre-fade listen (P.F.L.) cueing monitor section is also
featured with separate input for headphones (either stereo or mono)
with an independent volume control for headphone monitoring,
and a P.F.L. switch, so that eithzr turntable can be monitored for
accurate cueing up of records. A mic over-ride switch is also added
which cuts the music volume by half so that mic announcements may
be made over the music without altering the volume controls.

The power amplifier section has an output of 70 watts R.M.S. into
8 ohms and has elaborate protection against thermal. short or open
circuit. The unit is designed for panel mounting,

SPECIFICATION

70 watts R.M.S. £ 1db at § ohms.
30-20,000 Hz £ 3 db.

Less than 1% at full output.
Better than — 65db.

8-16 ohms.

8-16 ohms.

Variable 20 db at 100 Hz.
Variable 20db at 10 kHz.

Mi¢ | & 2 5 mV at 50 K ohms.

§ & 2 100mV at | meg ohm.

Output power
Frequency response
Harmonic distortion
Signal/noise ratio
Speaker impedance
Headphone impedance
Bass control

Treble control

Inputs:

turntable

50 ohm or 600 ohm mic inputs may be ordered at extra cost.

Size: Front Panel 163" x 77, Cut out 153" x 6”. Fuses: A.C. 1.5 amp
(B.S.) mounted on back panel.

PRICE £85.0.0 inc. P & P.

B NDISCOSOUND ==

DISCOSOUND PRE-4

This is a four channel fully
mixable pre-amp, with
separate treble, bass and
master volume controls,

and is completely self
powered. All four inputs

are by standard jack socket

on the front panel with the
addition of inputs 3 and 4 being
duplicated on the back panel,
with two paralleled outputs also featured

for versatility in use.

Frequency response: 30-20,000 HZ £+ 3db.
Signal/Noise Ratio: —65db.

Size: front panel 124 X 5% cut out required 11} x 4.
Completely built and tested. \

PRICE £18.0.0 inc. P & P.

DJ30L PSYCHEDELIC LIGHT
CONTROLUNIT - - ---- .

3 channel light control unit be

that handies up to 1,000 ?

\;atts per gglanncl.:eparab}c NP PR ”
ass, middie and treble i i -
controls for full frequency Q 'O; ‘O‘ ?
separation.

Completely built and tested

PRICE £37.10.0 inc. P & P.

DJ 70S
INTEGRATED
MIXER-
AMPLIFIER

One of the finest units available on the markel today. regardicss
of price. The front end of the unit consists of a four channel mixer
with separate inputs and volume controls. Dlus a scparate bass.
treble and master volume control. One of the main features of this
remarkable amplifier is its elaborate protection against short and
open circuit and we can guarantee that it is virtually indestructable.
Allied to this is its very high power output (70 watts R.M.S.) a
frequency response (30-20,000 Hz + 3db) that is superb, and dis-
tortion that is well below 1% even at full outbut. The unit is suitable
for use with discotheques, groups, P.A.. clubs etc., or anywhere
that high quality high output is required. Size: 15%in X 5in ¥ 6in.

PRICE £55.0.0 inc. P & P.

Also available DJ105S 30 watt P.A. Amplifier. Similar specification
toabove.

PRICE £35.0.0 inc. P & P.
DISCOSOUND 70 MAIN AMPLIFIER

A 70 watts RMS (8 Ohms) High Fidelity power Amplifier which
utilises all silicon transistors of modular construction and features
full automatic overload Drotection against short or open circuits.
Frequency response: 20-20,000 Hz + 2db. The High output is
ideally suited for discotheques, groups, clubs, etc., or anywhere
where reliability and quality are required. This unit is the companion
model for use with our control Pre-amp Discosound PRE-4, or
can be used with any other high quality pre-amp control unit.
Size: 7" x 9" x 6”.

Completely built and tested on steel Chassis.

PRICE £30.0.0 inc. P & P.

For full details of these and all Discosound Products write direct lo:—
DISCOSOUND, 122 BALLS POND ROAD, LONDON, N.1. Tel: 01-254 5779

Full money back guaran

if returned within 10 days.

All Discosound Products are guaranteed for 12 months.
Demonstrations given at any time.
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Fully guaranteed

Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

HYH MANRY OTHERS IN 8TOCK inc'ude Csthode Ray Tubes snd Special Valves, U.K. Orders
Individually packed up t0 10/-, 1/-; 20/~ to 81 2/~; over &1, 2/~ per 41; over 28 post free. C.0.D. 4/~ extra ALL Vat"’:;
guarante
VALVES TRANSISTORS, ZENER DIODES etc. brand
CYs1  7/-|EF38  3/6|0B2 8/-)OA5  2/6/0C20 15/ /OCl72  7/6 SFRG /6| AF118 10/~ CRS3/20 10/ [6P26  11/-|19AQ5  7/9|5033  29/8
DAF98 7/9!EF37A 7/-|PABCS0 7/6| OAl0 6/-|0cC35 8/6|0C200  6/-|3N128 17/6|AF139 10/-|CRBS/30 11/6 |ggA7 7/-|19G3 70/- 8057 10/-
DFes  78|EFse  e-|pcer  9-| 0A70  gi-|oc3s  8/6|0C201 SNISO 38/ |AFLTe 13/61CRB26/033. |aga7oT e/8|19G6 20/~ |sos0 7
DE9  7)6|EFi0  10-|poso o) OATL  2/-|0C44  4/-|oczos 3N140 10/6| AFY19 28/6 15/~ NS
DLes  oeolem  1e|TShee e8| 47y lR|ocse  2/8|IN21 SN184 19/ | ABY26  6/6|CREY/40 12/6 (B30T 13-\ 2084 2%‘ oro 139:
DL94  6/6|EF80  b/—|pCCsp 97| QA81  1/810C70 8/~ |IN21B 3NISO g~ ABY28  5/8|GETI08 4 |GBGTGT G7|200L  17/c|e00s 27/6
Dire o |mEes  S7lvochss 13| 0Azoe 1mlocTL  ge|rnas 8FR5  7/9|BAWI9 5/6| GET115 9/ o
DM71 7;; EF85 e;e PCEs00 15)-| 34202 o OCT2 g A3 12FR60 14/9|BCL07  3/8| GET116 1 errar a;e i i:;_ s §§§‘
/60078 11/-|IN70 0Dl §/-|BCl08  4/-|8D918 &/ c =
gggg g/; gFgg g/g ;gggg /g 0A211 - /8 0C75  4/6|IN702-7257/3(28303  10i-|BCY10 /-|8D92s  e/3[68K7 - 7/)30018 15/; 9001 ¥
D 9/' BEeo 3/_ s ;3 0AZ200 11/-|0C76 b5/ |IN7T46A 40694 27/6|BCY72 7/0(8Do4s /6 |SBL7IGT 6/630F5  16/9|9002 4/
Boooor 0| BEey Mo RCRRd 8| 0AZ201 10/-|OCBI  4/-| series 5/8(40595 27/6|BFYSI 4/6|sposs 73 |98NIGT | OEL L0/ 0003 10/
! s PR 15?0 0AZ202t0 |OCSID  3/-|INS2LA 21/-|40636 20/~ BFYs2 4/8|sDoss 9/3|95Q7 —~ 7/8)30FLI2 101810004 /8
BABCS0 §/d| b3 o6/ poxaol 16/6 OAz200 353 e B RS FEEP B vaoe T 3e|opTa: g 0C e
AZ207 9/6|0C82  B/-|IZMT5  7/-|40669  29/-|BS1 9/-|Z Range
melagisnes e B8l S O6kto {1 1N UadOh aBE  SoAN. [Ner snin’ Blon s
2 ) 3 /6|1ZT6  13/8|AC127  4/6|BU100 36/- /6 ea. =
gggﬁ 13;; EEge ig/: EOESDG 14%) 0az223te | OCS3B  3/-|12T10 1%/9|AC128 6/~ |BYZIS  6/-|z2A range . |8X5G  6/-|30P12 18- | ycro17 50/
Fre iy M o8 Torson 14/6| 9AZ225 101- 0C84  B/-|2N1306 6/8{AC176  7/8|BYZ16 18/- 78 ea. |8X6GT 2| SorLd 3 n|VCROLTEAbS
Ehves  Telira  1pejEcreos 1%8locié  15/-|ocize 10/-|2N1307 6/6|ACY28  4/-|CR81/10 B/ |Z3B range  |676G A B| aor LI5S VORB1ZCHS/S
e s/‘ o 10/6 e H5 002 8/6| 0C139  6/6(2N3053 6/86| AD149 11/-|CRS1/20 9/6 5/~ ea. | 6:30L2 5/' 30PL14 7/3 SFP7  26/7
s a/- b R 756 0C25  7/6/ 0C140  8/-|9N3054 18/6|AD161  7/-(CRB1/30 10/-|ZL range 674 7/— 35L6GT :/ 88D 180/
BCoa a;- e s;— PCLes 13/-|0C28  B/-|0CI70  5/-|2N3065 18/-|AD162  7/-|CRBI/35 11/6 Bj-ca. 78T US|BWE  Bi-joss 80/~
ECCB2  5/9|ELss  8/-|POLss 88| 0C2  8/-|OCI71  6-|Floo  12/8|AF117  4/9|CRBI1/40 12/6|28 range T8 .;_ 352 7;: 88L  90/-
ECC83 5/8|ELo0  6/-|PCL&5  9/3 CRS3/05 6/ Wen 757 Sjelsocs  7/-|Photo Tabee
ECCS4  6/-|EL95 7/~ |PCL86 9/~ PY80I T 7 VRI06/30 6/- 6B/260M 86/-16AB7G 16/~ 6D6 3-)7Y4  12/-[50CD6G 80/-|CMG25 ~25/-
ECC86  7/6 ELGO0 17/ | PFL200 14/~ [QQV03-10 |UABC80 6/6 VR150/30 6/~|5R4GY 10/6(6AT6  4/6|6EAS 11/- | 9Dé 7/6|50EH5 12/-{031A  63/6
ECCS8  7/-|EL8035 17/-|PL36  10/9 -|UARd 10/8 z7o0 TS5 |sU4G  8/6/6AUS  §-|6EUT 7| 11ka  80)-|75 5/8|6007C  380/-
ECC189 9/0|EM31  5/-|PL8l  8/0|QQVO06-40 |UBCEl 9/8 Z800U 29/~ (5V4G  7/8|6AX4  8/-|6F23  15/-| 12ATS  4/6|76 6/-
ECF80 6/6(EMB0  7/6|PLs2  8/- /| UBPSO 71~ | 28010 26/~(6X4G  7/-|6AX5GT13/-(6F33  20/-| 12AT7  4/-|78 5/-| Bpecial Viva.
ECF82 6/6|EM84  7/-|PL83  7/8 |QQVO6-40A |UBFS9 7/- |2900T 1%/-|5Y3GT 6/-(6B7 5/6(6H6M 8/~ 12AU7  5/9|80 gv1031 100/
ECF83 15/6(EM87 11/-|PLsd  6/6 100/-| UCP80 10/ [IL4 geioze - 14/-|6BKT  §-|6J(WA 14/-112AVE 568|803
ECEsol 1p/@|EYSL 8- FLsoo 141 |R17 8/-|UCu42 12/6[IR5 /-|6AB7  4/-|6BAG  4/6]6J5 7/-| 12AX7  6/-|805
ECF802 12/6|EYSl  7/-|PLG04 16/ 17/8|UCHB1 6/6 184 5/-16AC7T  §/-|6BES  5/-|6J5GT §/-| 12BA6  6/-|807
ECHIS 11)-|BYAS  7/-|PLoos 30/ |STV280/40 | Uoran 7/8 |185 4/6|6AH6 11/8]6BG6G 11/-|636 3/6|12BE6  6/-|813
ECH4? 13/-|EY88  8/8(PX4 14/ 60/-|UCL8S 12/~ |IT4 8/-|6AKS  5/-(6BJ6  8/6[6J7G  b/-| 12BH7  8/6(832A
ECH6l 5/0|EZ41  8/6|PX25 80/ [STV280/80 |UF4l 10/~ [IX2A  7/6(6AKS  6/-|6BQ7A 6/0|6J7M  8/-|12C8 b5/8|886A
ECHss @6 Ezf0 - |PYis 1o/ 180/-(UF80  7/3/1X2B  7/6|6AL6 8/~ |6BR7 16/~|6K6GT 8/-| 12E1  17/-|064
ECHB4 7/6|EZ81  5/-|PY80  6/8[TT21 51/—|UFs9  6/9 3A4 4)-|6ALswW 7/-|6BWe 16/-|6K7 6/8| 12K5 _ 10/-|965
ECH200 12/6|GZ34 10/6|PY81  5/6 |U25  14/6|UL4l 12— 3D6 3/-(6AM6  8/-|6BW7 18/-[6K7G  2/-| 12K7GT 6/9]956
ECL80 9/-|KTé6 87/6|PYS2  ©5/6|U26  14/6|ULs¢  6/6 304 7/8|6ANS  10/-|6C4 5/9|6K8G  4/-| 12KBGT 7/6|957
ECL82 6/6| KT88 33/~ |PY83  7/- |u27 §-|uUs 7 384 6/9(6AQ5  6/-[6Cs 4/-|6R8GT  7/3|12Q7GT 5/6|991
ECL83 10/6|N78  25/-|PY88  7/6|U101 14/~ |UY4l  8/8 8/-|6AQSW 9/-|6CHE  11/-[6K25  14/-| 12867  7/-|1622
ECL8E  8/8|0A2 ¢-|pvioe o/6 lUsol  11/6|UY8s B9 shasem 26~ 5A%s 6-lscLe  9/9leLeaT 9/~ 1487  15)-|2061  10/-l725A 210

P. G. RADIO LTD.
170 GOLDHAWK RD., W.12
01-743 4946

29/41%t. AERIALS each conslsting of ten 3ft. #In. dia.
tubular screw-in sections. 11ft. (6-section) whip aerial
with adaptor to fit the 7In. rod, Insulated base, stay
plate and stay assemblles, pegs, reamer, hammer, etc.
Absolutely brand new lnd complete ready to erect.
In canvas bag £3. &P

METERS

Full List of our very large
stock of meters on request.

ALL OVERSEAS ENQUIRIES AND ORDERS
Please address tq
Colomor (Electronics) Ltd.

170 GOLDHAWK ROAD, LONDON wW12.
Tel: 01-743 0899

TRIO }R-500-SE

voltage stabilizer supplied Tel: 59595

SWOP

your camera
| or hi fi
for a

« TRIO

S.W. Receiver 2

P.W. STEREO DECODER

Complete kits of parts exactly as specified:—
Reasiator kit (including pre-set) ..
Capacﬂ,or klt (13 pieces)

kit (6 T st

and 2 Diodes)

Closed Thurs.

Pot core assemblies (IOD/WB/Al) 2at 6/0d. ........... 1

Hardware Kit: Comprising group board, tag strip, alumin-
jum, bulb & holder, wire and sleeving. ................ 13
Complele kit: £4 17 84
4 0zreel 408WG en, wire (not included in Kit) .......... 8 6
Or alternatively, il bobbins can be supplied ready wound,
2at 5/0d each extra 10 o
Post and packing per order 2 8

Parts still available for PW FM Tuner (P.W. Feb.—March 69) and Low cost

C & D ELECTRONICS,
1, NEVILLE ROAD, ST. LUKES CROSS,

Crystal controlled iKc

Divisions—very stable at gkg";;;plm" (P.W. Jan.—Feb. 68).
LG;?.I0.0. Carriage free. HOLDINGS

Full twelve month guarantee TO-AUDIO

TRIO 9R-DE PHO

500 Kc/s to 30 Mc/s. Mincing Lane/Darwen St.

Full ham band spread—free BLACKBURN

SUNDERLAND.

SYLVANIA MAGNETIC SWITCH—a magnetically
nctivated switch operating in a vacuum. Switch
speed—-dma. temperatare—54 to 4 200° C. Bilver
contacts normally closed rated 3 amps. at 120v.
1.5 amp. at 240v. 10/- each. £4.10.0 per dozen.

Bpecial quotations for 100 or over. Ref 1

“Knowle” (U.8.A.) hb—lﬂniltme Moving Coil Microphone
Capsule. Type 1501: as used n miniature hearing-aids.
bugging devlm, ete. Bize: Y thick. All tested,
£0/- each. Also “Knowle” movlng coil sub.min. ear trans-
ducers type 1530. Bize: % x 4-* x 4* thick, 15/~ each.

Magneta available 1/6 each. i1

SYLVANIA CIRCUIT BBEAKEES gaa filled
providing a fast thermal 80°

“Welwyn” Resistors !l‘m HIZ. One value only. 1 kilo-meg
+20%, 5/- each. P, . 8d.

Welwyn high value Resistors Type GA 88501. Values
bg;.ween 9.4 and 10.9 kilo-meg & 1%, glass encapsulated
15/-.

“Welwyn’’ Resistors Type H12. 1 value only. 1 kilo-meg
4 20%, 10/~ per palr.

1 to 1 ratio, 24Cv. input 240v.

P
and 180°C. Wil withstand pressures up to 2,000 Ib.
sq/in. rated 10 amp. at 240v. continuous. Fault
currunts of 28 amps. at 120v. or 13 amp. at 240v.
silver contacts. Supplied in any of the following
opening temperatures (degs. cent.) 80, 85, 95, 100,
105, 110, 120, 126, 130, 135, 140, 145, 150, 165,
160, 170, 175, 10/= each or £4.10.0 per dozen

(U.8.A.) Tantalum, Wet Sintered Anode Polarised
Capacitors: 200 UF. 25v. D.C. size: in. long x #in. dia.
180 UF. 24v. D.C. size: 3in. long x #in. dia. 150 UF.
30v. D.C. ¥in. long x {in. dia. 33UF, .75v. D.C. size:
$in. long x 9/32in. dia. One wire each end. All types 5/-
each. Also few only Transistor “MICRO-MODULE”
capacitors 0.2 Mid. 16v. wire-ended, size: 3/32in. dia
{disc) /- each.

MINIATURE “LATCHMASTER” RELAY
68, 12, or 24v. DC operation. One make one
break, contacts rated 5 amps. at 30v. Once
current ls applied, relay remains latched
untit input polarity is reversed. u-
for high 1

by 8perry Gyroscope Co. Size: Length $in. dia. -%in
(inrludins mount). Please state vertical or horizontal
mount and voltage, £2.5.0 each.

| 78

Ernest Tarner 5in. X 4In. 0-1 Ma. Meteru  calibrated 0-10

centre tnpped out, at 2 K.V.A., mounted in metal case
measuring 8%in. x 8%in. X llin high. Weight 65lbs.
216.10.0, carr. £1.

New “Magnetic Devices” Solenoid. 240V A.C. ’I‘ype 42117,
1 to 31b. pull, frame size: 14* x 1}* x 1”. 20/ each

New “F.LR.E.” Plug-in Relay. 115V Coil 50/60 C.P.8.
3 heavy duty silver chnnge-over contacts, perspex cover,
very robust. 17/8 each.

in 50 divislons mirrored scale, chrome
teh for flush A quality jostrument.
£6.10.0.

New Diamond “H" 240V A.C, Relay. 3 heavy duty silver
change-over contacts. 17/8 each.

New 76-0-75 Micro-ammeter by Sifam. 750 ohm move-

ment, clear reading, 6ua divisions x ¢in.; plastic front,

projectlon 4in, (tapering forward). Bize: ﬂin X 3in.,
57/

New *‘Carter Electric” 12 r.p.m. Motor. Non-reversible 4
spindle. 240V A.C. open frame with cast aluminium cased
gearbox. Stoutly constructed. approx. 25 lbs./in. overall
size (approx.): 3" x 3" x 4" plus spindle. 45/-. P. & P. §/-.

ELECTRO-TECH. SALES

264 PENTONVILLE ROAD, LONDON, N.1
(ONE MIN. FROM KINGS X STATION) Tel. #1-837 7401

wh

no carriage ch:rg' is indicated price is

ve. P

9.30—6.0 p.m. 1 p.m. Sats.
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It is now also obvious that supply voltage magnitude
can be determined using Pythagoras’. theorem.

then Vg2 = V2 + Vg2
therefore Vg2 = 12 X2 + Is2 R2
therefore Vs = 4/Is2Xc2 + Is2 R2
=Is vXc? + R2
The term /X2 + R2 is the circuit impedance, Z.

It seems then, that by using a few simple calculations
useful information may be obtained for resistive-
reactive networks. Unfortunately not all circuits are
quite so simple to work with and other techniques have
been utilised to handle them.

-j Notation

Complicated vector diagrams can be solved by a
series of small calculations which take up time.

j notation can be used to represent vectors mathema-
tically and so eliminate some of the more tedious work.

The vector diagram axis of real and imaginary terms
is used. Positive and negative real axis are graduated
with real numbers whereas positive and negative
imaginary axis terms are prefixed with +j and —j
terms.

Although j has the meaning of a vector of unity
magnitude at 90° from the reference, j also has the
numerical value of being the square root of —1.

The following table lists vector positions in terms of j.

Angle 0° or 360° |90°| 180° |270° or —90°

jnotation|(j)°=1orj*+=1| j |j2Z=—-1] j¥= —j

Any vector lying at some angle between axis has two
components, real and imaginary. Figure 3.7 shows a
vector which can be written as 2 + jl.

There are a few rules which should be obeyed when
manipulating j items, but these are best demonstrated
in an example. '

Figure 3.8 shows a parallel circuit. Circuit impedance
in j items is given by:—

—jXc (R + jX1)
R —jXc +iXp
XcXp —iXcR
R + iXL —Xc)
IfR =109Q,X, =5Q,Xc =100Q
50 —j50
10 +j5

This term is rather cumbersome, so to produce an
impedance term which can be easily handled the lower
term of the fraction (or denominator) must be made
into a real number. This is done simply by multiplying
both numerator and dencminator by a term which
contains the denominator’s real part and the opposite
sign of its imaginary part.

50 —j50 10 —j5
~10+i5 1035
500 —j250 —jS00 — 250
= 100 —j50 + 50 + 25

Z =

then Z = Q

V4

250 —j750
=125
=2 —j60

+j27

+ i1+

-t

—jed
Fig. 3.7: Relating vectors to j notation.

Fig. 3.8: Parallel tuned circuit

- to demonstrate use of j notation.
p

Polar Representation

A further method of representing vectors can often
prove useful, especially when vectors are to be multi-
plied or, divided. This involves representing each
vector by its magnitude and angle.

e.g. (DA [X; (D B [Y; (D) C |Z
where A, B and: C are the vector magnitudes (or
lengths) and X, Y and Z are the vectors’ angles.

Rules for multiplying are:

Multiply magnitudes and add angles.

Rules for dividing are:

Divide magnitudes and subtract angles. (It should
be noted that we cannot add and subtract vectors when
represented by their polar forms.)

Conversions from j notation to polar form are often
made necessary. Suppose the term D + jJE is to be
converted to A |X. Using rules duscussed previously,
A2 = D2 4+ E2,

A= +vD2 + E2
tan X = E, therefore angle X, can be obtained from
D

trigonometrical tables.

Applications

Numerous applications for this type of calculation
include the determination of lower and upper half
power points of amplifiers, calculations involving
filter networks and attenuators, determination of
oscillator operating frequency and accurate measuring
bridge calculations.

Application of some of the theorems mentioned here
will be discussed later in the series. .

TO BE CONTINUED
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NEWS FOR
DX LISTENERS

HE FIRST report this month is another

I excellent one from Geoffrey Gilham, ISWL

G-10056, of London S.E.12. Goeff’s equipment
includes an Eddystone EC10 and a TRIO 9R59D.

4820 HRVC, Honduras with classical music at
0215.

4940 R. Yaracuy, Venezuela with Ident. at 0227

4960 R. Sucre, Venezuela with news at 0200

5020 Trans. Caldas, Colombia at 0704

9560 R. Australia with DX News at 0730

11650 R. Pakistan, Dacca at 1500

11920 Abidjan, Ivory Coast with Eng. news at
1830

15105 BBC, Ascension Island relay, Ident. at 0915

15365 RNE, Canary Islands with Ident. at 0105

Chris Stacey of Tunbridge Wells has a Lafayette
HA-700 with a Joystick antenna and A.T.U. and he
sent me the following log:

7295 Athens, Greece at 1412-1445

7306 Polish Pathfinders at 1530-1555 ’

9009 Israel Broadcasting Auth. at 2045-2127
17810 R. Nederland, Bonaire in Dutch at 1955-
030 :

Roy Patrick of Derby has an impressive line-up
Jf equipment including an Eddystone 840, Halli-
crafters S X 24, Codar Preselector and various aerials
and seems to have been concentrating on Middle-
Eastern stations:

7155 R. Amman, Jordan in English at 2015 . -

9667 R. Damascus, Syria in English at 2030-2100

17820 R. Ankara, Turkey in English at 1415
Roy also reports that Radio Iran will have a 250kW
shortwave transmitter on the air very soon.

T. R. McKirdy, ISWL GM-13209, of Hamilton
used a TRIO 9R59D, RF Preselector and a 66ft
dipole at 18ft to send in a log which included :

5975 VOA, Okinawa with Science of Medicine at
0240

6050 HCJB, Ecuador with Religious Service at
0930

9630 CBC, Canada with Ident, in English at 1615

11720 VO A Tangier with ‘Jazz Hour’ at 2340

15040 R. Peking with news in English at 0000

21535 NHK, Japan in English at 0820.

Ray Hounslow of Carlton near Bedford has a
Hallicrafters S-76 and sent in the following items:

The Windward Islands Broadcasting Service
(W1IBS) transmits with a power of SkW at 0245-0315
on a frequency of 11970. The QSL card is a bit
drab but it is worth the effort.

The Broadcasting Service of the Kingdom of
Saudi Arabia uses 11855 at 0615-0645 with a power
of S0kW.

John W. Smith of Anstruther, Fife has, once
again, made good use of his Eddystone 840C and
Joystick to hear several interesting stations:

124

L

- Asia

Times . Frequencies
in GMT in kHz

THE BROADCAST BANDS
' Malcolm Connah

6255 Schulungssender des Osterreicheschen Bun-
desheeres at 1830-1900

15080 All India Radio at 1850

15155 R. Dif. de Sao Paulo, Brazil at 2145

15155 ELW A, Liberia sign off at 2230

15160 R. Ankara, Turkey at 2210

15370 R. Tamois and Tupi, Brazil (33443) at 2200

21455 Voice of Nigeria (44444) at 0705

John also reports that a new QSL card will be
issued to mark the 25th anniversary of the Inter-
national Service of CBC, Canada.

Africa

Malagasy Republic: According to a recent schedule
from the IV network of R.T.V. Malagasy there is a
programme in English on Tuesdays, Thursdays and
Saturdays and in French on Mondays at 1700-1715.
The programme, titled *“QSL Service,” is followed
by a musical programme until close down at 1730
on 17730 with a power of 100kW.

Afghanistan: Radio Afghanistan, Kabul broad-
casts in German at 1730 and English at 1800 on new
frequencies of 9530 and 11790.

Ceylon: The Commercial Service of Radio Ceylon
in English now starts at 0100 on frequencies of 9720
and 15120. 2 q .

Indonesia: The Voice of Indonesia is now using
the frequency of 11710 and broadcasts news in
English to the United Kingdom at 1915.

Philippines: Radio Veritas, Manila is broadcast-
ing test transmissions on 15170 and 11830 from
0530 to 0630 and from 1100 to 1400.

South America

British Honduras: Radio Belize has increased
power from one to five kilowatts on its shortwave
((:)lgannel of 3300 and broadcasts until close down at

00.

Ecuador: A note received from HCJB, Quito
says that in order to receive a QSL from them the
following details must be given:— date, time,
frequency in MHz (only SkHz variance is allowable
and metre band only is not acceptable), name of
programme and items that would identify the
programme. If an airmail reply is required three
International Reply Coupons must be enclosed.

E)-Salvador: Y'SS, Radio Nacional, El Salvador is
to broadcast in English and French. The programmes
will be transmitted Monday to Saturday at 0300-0330
and on Sunday at 0030-0100 and consist of news
items in Spanish, French and English. The frequent
cies used will be 5980 and 9555.

All reports, preferably in frequency order, should
arrive at 58 Kensington Gardens, Cranbrook, Ilford,
Essex by the 17th of each month.



THE AMATEUR BANDS

David Gibson, G3JDG

VEN listeners with cloth ears must have had
themselves a ball this past month. All bands
from 1-8MHz to 144MHz have been hum-

ming and, judging by the logs received, plus the
remarks accompanying them, the resultant happy
lug-holes are in a state of high jubilation.

L. Bunnewell (Norwich) claims that there is no
achievement in receiving DX if you use a commercial
receiver, and that it is the receiver and not the
operator which should get due credit. (How many
photographers do you know who make their own
cameras, OM?) Any readers agree with this, or have
any other ideas?

D. Henbry (Sussex), KW77, 7ft. vertical at 30ft.
is back in the r.f. saddle again and sends in a
fantastic all-band log. Down among the spurious
and curious on 80 metres his ears beheld the wonders
of: CNSHL, CR4BC, CR4BB, CT2AP, HC2GG,
HK3WO, HPIJC, HS5ABD, KZ5AE, KZ5NR,
MP4BFO, TI9CF (Cocos Is.), VP5SNB, VP5TH,
VP7INY, VS6DO, W5JV, WIFITU/KS4, WAIAIM/
V02, XEICE, XEIKS, YVZUA, ZMI1BAZ, ZM2GL,
Z12BCG, ZL4NH, 3A2MJC, 4X4UF, 9LIRP,
9Y4MM. (Cor! It’s better than my log for 20 metres.)

On 40 metres David logged: CE3RR, CO2DC,
CO2FA, CPIGN, EA8BZ, HBQLL, HI7CAF,
HKIBWC, HT1HF, KZ5NR, OA4NLA, PY7PYQ,
PZ1AH, TF5TP, TGSIA, TI2CAP, VP2VI, VPSGE,
XEIBR, YV4CH, ZL3JC, 4X4KT.

D. Isaac (S. Wales), 9R-59DE, 60ft. end fed, caught
this bunch red-handed on 80 as they crossed the
Welsh border: CT2AT, HC2GG, HK3WO, K3UZE,
KSKLA, K8UDI, KP4CL, OA4NLA, PY7VIZ,
VE3TC, W2JKI, W3GM, W4BVV, WSIOU,
W3SQWF, XEICE, XE2IH, YV4UA, YVS5TS,
ZL4NH, ZM3GQ, ZM3LE, 4X4UF.

J. Moore (Leicester), CR100/2, 60ft. end fed,
reports happenings on the lower frequencies. 160—
EI4AN, GI3TLT, GM3LIB, GM3NVU. 80—CT2AK,
HV3SJ, KIBXI, KP4CL, VOIDE, WICBU,
WAILJFX, W2NIN, XEIKS, YV3BTS, ZC4CV.
40—K2BQI, PY7BFN, W2IUY, WA2BVU, W3ZKH/
P/3, ZM3RK, 6W8DY. All this lot on s.s.b.

An urgent message for the chemistry master at

Sir Thomas Rich’s School, Gloucester. Messrs.
Anderson, Davies and Apperley are holding sneaky
listening sessions on your HRO plus 80ft. end fed.
On 15 metres this trio logged: CNSHD, EP2EX,
G3CGD, VE3ACD, W6ARJ, W6NWU, WSLIC,
WOKHW, YAIHD, YT2FVW, 3Z6AAT, 4X4DK,
4hZ4BG, 9H1BI. Well done lads—back to the tuck
shop.

D. Robbins '(Warks), CR70A, 60ft end fed, got
these on s.s.b with the help of his b.f.o.: AX4PX,
CNSHD, CR4BB, ET3USA, G3RTU/4X4, ISILMN,
JA6IJNQ, JA6KCY, JX3MN, LU9DZ, PY7AF,
VS6DA, VS6BE, ZC4HS, ZD9BM (Tristan da
Cunha), ZL3BJ, ZS6A0, 5H3JR, 5H3KJ/A (Zan-
zibar), 9E3USA, 9G1GD. All these on 15 metres.
On 20 s.s.b.—AX6RU, CE6DP, CP1GT, FP8CSV,
HISUD, HV3SJ (Vatican), JX3MN, JX4DN,
JW3XK, KL7EBK, KP4FS, KZ5EK, LUIDM,
DU6DLN, LUSAFB, LUSDDH, MP4QBK,

PY4ATG, PY6AG, PZ1AP, TI9CF, TR8DG,
VK3MO, VP2AA, VP2GLE, YV1ABO, ZP5AA,
4U1ITU, 5Z4LW, 8RI1U, 9LIRP, 9Y4MM, 9Y4PL.

T. Maxwell (Lanarkshire), CR70A, 18ft. end fed
sent a thin slip of paper with a fat log. Fifteen s.s.b.:
CTIGD, EA6BJ, ET3REL, HPQOLL, HR2HHP,
JAGENB, JA3TXN, JASAHH, JRIDQH, JWICI,
KZ5MP, OD5SGD, PAOWEJ/SM/MM, SVOWP,
VE5SMW, VEG6AJS, WB6UZF, YO9CN, ZM2NY,
ZS6RO, 4UIITU, 4X4RW, 6YSET, 7P8AB, 9Q5NW,
9USCR.

K. Webb (Bucks), CR45, 12ft. whip antenna, says
Vive la tr.f. and promptly shows what can be
heard. His log for 15 reads: AX3AKP, EA6BN,
EA8FS, FP8CT, HR2WTA, JX3MN, KL7YM,
KP4BBK, KR6HS, KV4GN, LUSFLO, PY2PA,
SV1AR, VEIFN, VEONA, VP2VI, VK3ZL.

A. Markham (Essex), 9R-59DE, 33ft. end fed,
received these on 10 metres: AX3ACR, AX6BDO,
AX6NM, HKSNE, JAILBR, KH6QR, KZ5KZ,
VE6UM, YV5CIL, ZE3JO, ZE4JG, 6Y5GB, 9J2PU,
9Q5RH.

A. Crooks (Leicester), RA1, PR30, 45ft. end fed
logged FM7WR (Martinique) on 10 metres a.m. On
s.s.b.,, Andy logged: CE3RR, CE8AA, CR7GC,
CR7IK, EP2BI, HRIEMM, K6QVT, KP4ZC,
LU2DAW, MP4QBK, OA4J, PY3APH, PYSJL,
RAIAKZ (U.S.S.R), SVIDA, VE2DMG, VE6AJID,
VE6ANO, VP7DL, VPS8KD, VP8KL, VU20LK,
WSRMC, W6GU, W7KPK, WODQQ, WAGFQY,
WAG6UAG, WB6SMG, XW8BP, ZEIBS, ZP50J,
SN2AAF, 7Q7LZ, 9G1GD, SH1BX, S9J2WS.

J. Stevenson (Surrey) is working on a collapsible
3-element 2 metre beam which can be dragged off
the roof and hidden under the bed when the landlord
is in. Mind how you turn over in bed OM, or you’ll
get more dB’s than you bargained for. John has
constructed the CQ-2 with certain modifications. His
present antenna is a simple dipole made from 14
s.w.g. wire and he reports many fairly local signals.
His main criticism of 2 metres is the overall standard
of modulation. “Class C a.f. stages don’t do much for
R5 copy”, he says. (Down you mutinous.G8’s.)

G. Richards (Isle of Wight) says, “Tell L. Coombs
that I have declared war on him”. Glyn has a 4 over
4 slot-fed yagi, JXK converter into a Mohican
receiver tuning 28-30MHz. Stations in the 70-110
mile range received on 144MHz include—GWS8ASA,
GW3MFY, G2JF, G2DRT. From further afield—
G3EGII)( (Leicester) and G6CW (Nottingham) both
on s.s8.b.

N. Richardson (Bucks), 5-element yagi (hand-
rotated), Garex converter, PR30 plus CR70A as
tuneable i.f. Nicholas reports some good openings
and his log includes signals from—G2DQI, G2MR,
G2BVW, G3HRH, G3KPB, G3MJW, G3NJV,
G3RIJC, G3SLJ, GS8LT, G8ASR/A, G8BBB, G8BSH,
G8BIC/P, G8CAF, GS8CLX. A

Goings on in May include: May 2nd. - 3rd.,
144MHz contest; 10th., Ealing and District A.R.
Mobile Rally at Hanwell, London, W. 7.; 17th. D/F
event at Grimsby; 17th., Northern Mobile Rally;
30th., and 31st.. 70cm. contest; June 6th., and 7th,,
National Field Day.

Please remember that logs must reach me by the

-18th. of the month and should be in alphabetical

order. Several logs received last month arrived on the
20th. and were too late to be included. Summer is
aerial weather so how about trying a new aerial
this year and let me know how you get on?
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Continued from last month

Matching the Aerial to the
Transmitter

ne of the problems which many mobile opera-

tors find difficult to overcome is that of
matching the aerial to the transmitter which

is most important if maximum power is to be trans-
ferred into the aerial. As all loaded aerials for the h.f.
bands are resonant to a quarter-wavelength they are
current fed. A ten watt transmitter should put at
least 0.3 to 0.4A into the aerial. However, this is only

windings close wound with 18 sw.g.enam.
(Space not critical)

T

Base or
centre loaded
aerial

=7 Max current

ST

5T \Good quality switch
L with large contacts

or use plug and

5T sockets

12

9 To transmitter

@ 700 - 8on

3 coax

Fig. 11: Wide range matching system.
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a rough guide and the aerial resonance should be
adjusted until no further increase in aerial current
can be obtained. There is also the problem of main-
taining resonance over the whole of the band and
which is closely bound with matching. The trans-
mitter output must in the first instance be of low
impedance, ie., from a pi-network or link coil
coupling. From here the aerial can be fed by a
co-axial cable of 70 to 80 impedance. Unfortunately
the feed impedance of loaded aerials is usually much
lower than that of a full quarter-wave aerial and
because of their low efficiency accurate matching is
important. )

A simple method is that shown in Fig. 11 which
can be adapted to all the h.f. bands. The method
provides not only accurate matching but also allows
the aerial to be set to resonance. over the band. The
total amount of inductance in series‘with the feed to
the aerial itself must be sufficient to maintain
resonance at the lowest working frequency. As the
sections of inductance are switched out the aerial
will resonate at higher frequencies. Some operators
use a coil with a sliding contact but these are difficult
to obtain and/or make. Normally a mobile operator
will work over a fairly narrow frequency band to
avoid constant retuning of the aerial. Another
method of tuning the aerial so as to be able to cover
the whole band is to use a ferrite slug as illustrated
in Fig. 12. The aerial and the matching inductance
should be adjusted to resonate at the high frequency
end of the band. Resonance at the lower frequencies
is obtained by sliding the ferrite further into the coil.
This method should only be used for the lower
frequency bands of 1-8 and 3:5MHz.

H

Loading coil

Max current

5 (Matching systemn

for 1:8MHz)
12 .
9 = To transmitter
6 7002 - 800
3 coax
18swg. 2"dia. A . -

esonate coil to

(both coils on same former) highest working

frequency with
rod almost out

Ferrite rod
3’8 to 1’2dla Lty
4" to 6"long
Bracket holding
Suitable for base or tferrite rod
centre loaded aerials « slides up or down
Ll lower aerial section

Fig. 12: Ferrite rod system for the l.f. bands



Capacity Hats

The capacity hat is rarely used now for low fre-
quency aerials since it would have to be fairly large
to produce any worthwhile reduction in coil induc-
tance. Capacitive elements above the loading coil
can, however, be used to tune the aerial to resonance
over an appreciable proportion of the low frequency
bands 1:8 and 3:5MHz. A fairly simple arrangement
is shown in Fig. 13 and consists of two rods, one
fixed and one moveable. Each rod should be about
12 in. long and %in. diameter brass or copper. When
the two rods are in line the capacity is minimum
and as they are spread apart to form a ‘V’ the
capacity increases. Both rods are in contact with the
whip section above the coil and with each other.

Both rods in electrical contact with
each other and the aerial section

ok —=====

e o e e ]
Resonate coil to

highest frequency

with rods closed

Fig. 13:

Capacity hat loading showing
attachment of rods to aerial.
The coll should be resonated to
the highest frequency with the
rods closed.

Ground Wave Field Strength
at 1-8MHz

The most popular amateur band for mobile
operation is 1-8MHz on which propagation is pre-
dominantly ground wave. Field strength is therefore
very much influenced by the ground over which the
wave travels and particularly by built up areas. In
open flat country transmitting ranges of up to
100 miles are possible but in rolling country this
can soon be reduced to 30 miles or so. In heavily
built up areas the range may well be limited to
10 miles or less. This is assuming a reasonably

200 T T TTTTTI T T TTIT
\\ @® calculated —Sommerteld formula
\ Measured —actual mobile Tx
100 \»
AN}
\
\\
50 \\“
N
N Y M
20 \\
\ \
10 AN
E ~
N
s ° Y
=

02 . \

1 2 3 4567810 20 40
Kilometres (1mile = 1:609km)
Fig. 14: Ground wave measurements on 1.8MHz.
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efficient mobile aerial, a transmitter input power of
around 10 watts and that the receiving station also
has a good aerial. Mobile to mobile ranges will
normally be much less. A few years ago the writer
carried out a series of field strength/distance checks
with a 1:8MHz mobile transmitter (1). These were
made over fairly flat country and compared favour-
ably with field strength/distance calculated by the
Sommerfeld formula.

The calculated and measured field strengths/distance
are given in Fig. 14. The small increases in measured
signal strength at X and Y were due to an increase
in the height of the ground over which the mobile
station was travelling.

1) Ground Wave Propagation at 1-8MHz by F. C. Judd, A.Inst.E.
R.S.G.B. Bulletin, December, 1960.

P.W. BINDERS

Preserve your copies of Practical Wireless. Don't
let them become torn anc dirty—buy a hard-cover
binder for 14s. 6d. from:

Binding Department,
IPC Magazines Limited,
Tower House,
Southampton Street,
London, W.C.2,

Price includes post and packing

P.W. INDEX

The Index to Volume 44 (May 1968 to April 1969)
is now available, price 1s. 6d. Copies may be
obtained from:

P.W. Index Department,

IPC Magazines Limited,

Carlton House,

Great Queen Street,

London, W.C.2.

Price includes post and packing
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he light beam telephone provides a convenient

I method of short range point-to-point com-

munication, without the use of wires, which

does not involve transmission and reception on

frequencies requiring a Post and Telecommunications
Licence.

Basically, the transmitter consists of a lamp which
is amplitude (brightness) modulated by the voice
signal to be transmitted. The lamp is mounted in
an optical system, so as to produce a parallel beam
of light, which is directed at the receiver. The
receiver consists of a phototransistor mounted in a
similar optical system to the transmitter.

The resultant audio frequency currents in the
phototransistor, produced by the received light, are
amplified to a level suitable to operate an earphone.
By using a transmitter and receiver at both ends, a
two way speech link may be established.

Technical Considerations

When the light source consists of a filament lamp,
the thermal inertia, i.e. the time taken for the
filament temperature to follow rapid changes of the
applied current, causes the higher audio frequencies
to be severely attenuated. To counteract this effect it
is necessary to provide frequency compensation in
the amplifier circuits, having an opposite character-
istic which rises at the higher audio frequencies, in an
attempt to produce a relatively level response.

The compensation is done in the coupling and
de-coupling circuits in the transmitter and at the
receiver. The effect is to produce an overall fre-
quency response which is within 3dB over the
range, 300-3000Hz, normally required for good
voice communication.

Circuit Description

The circuit of the transmitter is shown in Fig. 1.
The direct energising current for the carbon micro-
phone M1 is provided by RI. The resultant a.f.
signal voltage developed across Rl is coupled by Cl
to the base of Trl. Trl and Tr2 are connected as a
‘Darlington pair’ with the transmitter lamp LPI1
connected in the collector circuit. R2, R3 and VRI1
provide an adjustable potential divider which enables
the operating current of Trl and Tr2 to be varied, so
that the brightness of the transmitter lamp may be
set to the level which gives the best modulation
characteristics.
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The necessary rising high frequency respomnise is
provided by the time constant of the coupling
capacitor CI and the potential divider resistors, and
by negative current feedback at low frequencies by
C2 and R5. H.T. line de<coupling is provided by C3.

In the receiver, Fig. 2., a.f. signals are developed
across R7, the collector load resistor of the photo-
transistor Tr3. The signals are coupled via C4 to the
base of Tr4. Tr4 and Tr5 comprise a direct coupled

O
< < I'T ov
R13 R23 R4 RS 3 c2
22003 47k03 BZOQT 470 ,_T auF
c1
™1
4 Tr2
—J}—¢ oca2 »—@ T
4 = 500uF
<L
R3 g
[:D; 10k 3
W LP1
. %
rbon J VR1 10kQ "
mic. /l: ‘Set brili’ bulb
—12v
T =]
Fig. 1: Circuit of transmitter.
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Fig. 2: Circuit of receiver.



amplifier. D.C. stabilisation of the operating con-
ditions is provided by current shunt feedback from
R11 and R8 to the base of Trd. A rising high
frequency response is produced by C4 and R7 also
by C5 and RS.

For good signal to noise ratio the rising high
frequency response has to be restricted to the
required passband, this is done by C6 which provides
voltage shunt feedback to reduce the gain of TrS
at frequencies beyond about 8kHz.

Amplified a.f. currents in the collector circuit of
Tr5 are fed to the earphone in the telephone hand-
set. An a.f. gain control is provided by VR2 which
forms part of the a.f. feedback loop with R11 to
the base of Tr4. The overall measured frequency
response is shown in Fig. 3.

aB

1 [ 1 Lol
200 500 10CO 2k Sk 10k

Frequency (H2z)

Boowonbwn 0
T

Fig. 3: Frequency response of receiver.

The Optical System

A number of experimenters- have used different
types of optical systems having varying beam widths
and efficiencies. For the best results it is important
to have a parallel beam of light from the trans-
mitter to the receiver. The optics required to produce
a near-parallel beam would normally be quite
expensive.

The optics used in this system are built from four
Mullard optical projector units, salvaged from old
projection-type television receivers, such as Decca
1000, Ferranti 20T4, Peto Scott 169 and Philips
1700A series etc.

The Mullard optical unit contains a precision
concave mirror, which is part of the Schmidt optical
system and capable of giving a remarkably parallel
beam of light. The focal length of the concave

mirror is about 9-5 cms giving an equivalent aperture
of about f1-8. The lamp in the transmitter is posi-
tioned so that its fitament is at the focal point of the
mirror and at the receiver a similar arrangement has
the phototransistor at the focal point.

i

Construction

Construction of the unit is not oritical, and the
layout shown in the photographs is just one possible
arrangement. Each Mullard optical unit frame is
stripped of all hardware except the concave mirror
and its fixing clips. Two units are bolted together .
feet-to-feet with an aluminium plate sandwiched
between, to act as an optical screen. Aluminium
plates are also fitted over the aperture left by
removing the corrector lens.

The transmitter lamp and the receiver photo-
transistor are mounted on suitable brackets at the
focal point of the mirror (about 9-5 cms out from the
centre). Due to the very narrow beam width that
can be obtained it is essential to have an optical
sight attached to the units to facilitate correct align-
ment of both stations.

‘Cross wires’ 3,g dia tube Soldered g dia hole

5A fuse wire

/ /
@ 30 ()

10" g]

Fig. 4: Constructional details of optical sight.

The construction of the sight is shown in Fig. 4
and consists of a brass tube with a small aperture at
the eye end and cross-wires at the remote end. The
sight is attached by clips at the top junction of the
optical unit feet and is packed into its correct
position as described in the setting-up instructions.

The optical units may conveniently be bolted to
a baseboard and the complete light beam telephone
may be cased-in to prevent accidental damage to
the components and to afford some protection
against direct sunlight and the weather, when used
for portable work outdoors.
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Modiﬁed Construction

The original set of Light Beam Telephones wére
built some years ago and since that time, it has
become increasingly difficult to obtain redundant
Mullard optical units.

A very satisfactory alternative to the Mullard unit
is the metal reflector from a car headlamp. This type
of reflector can be found on most pre-1955 British
cars and on current production cars of Continental
manufacture. One of the easiest headlamps to
modify are those found on Volkswagen vans. The
reflector is readily removable and has an excellent
lampholder on which the lamp or phototransistor
can be mounted. These and similar types can be
p:crﬁhased from most car breakers for about 10s
each.

It may be possible to use headlamps with surface
silvered glass reflectors, but the front glass would
have to be removed to avoid diffusion of the beam.

A suitable mounting arrangement is shown in
Fig. 5. Here the reflector is mounted on the front

¥2 Blockboard —— | Sight\
= T
|_... . Sight tube
o Car headlomp reflector
5 . - r1
% Support rodsof |
’,ﬂ By /18 SWG TC wire
! " /" soldered to lamp
' contacts
!
“=-Terminals
Elevation ond o
bearing Hi ™, k
adjustment s ::'c?r:?gcts
screws (3),
spaced 2.
at 120° )
'\' Lampholder
\
\ “ k
b r Lamp or Phototransistor
b1 2 ot focal point
b "4 BA nut of reflector
b} ~"_4 BA screw Hardboard —s;
e I
— Compression spring 1
WGsher/ . -

S

Adjusting
screws
L

General view of modified unit.

130

% components list (forone unitonly)

Resistors

R1 220Q

R2 4-7kQ

R3 10k

R4 82002

R5 47Q

R6 68k

R7 4-7kQ

R8 12k

R9 1kQ

R10 10kQ2

R11 33k2

R12 6800

R13 33Q

VR1 10kQ preset
VR2 500Q variable

All $ watt 10% carbon

Capacitors

C1  0-1u4F 125V Paper/polyester
Cc2 4uF 15V Electrolytic
C3 500uF 15V Electrolytic
C4  0-1uF 125V Paper/polyester
C5 4uF 15V Electrolytic
C6 0-:001uF 125V Paper/polyester

Semiconductors

Tr1 OC42 Mullard or 2N1303 T.I.
Tr2 OC82 Mullard
Tr3 OCP71 Mullard
Tr4 OC42 Mullard or 2N1303 T.I.
Tr5 OC42 Mullard or 2N1303 T.I.

Miscellaneous

M1 and P1 Standard telephone handset.

LP1 6V 0-06 amp m.e.s. pilot lamp.

2 Mullard optical units (see text)

Miscellaneous screws, nuts, aluminium plates,
lampholder etc.

panel by three long 4BA screws. The reflector has
clearance holes drilled in its edge at 120 degree
spacing and corresponding holes are drilled in the
front panel. The long screws pass through the front
panel, through three compression springs, through
the reflector and are held in place by three 4BA
nuts which wedge in the return flange of the re-
flector. The screws are tightened sufficiently to
compress the springs and adjustment of elevation
and bearing can be made from the front of the unit
by adjusting the appropriate screws.

The phototransistor or lamp is mounted on short
support rods of 18 s.w.g. tinned copper wire which
are soldered to the lampholder contacts. This enables
the original terminals to be used for connections.

The setting up instructions for the lamp and
phototransistor in the Mullard unit apply similarly
to the car headlamp reflectors. However, the fact
that the reflectors can be tilted individually means
that the sights on both units should be aligned on
each other first, then the reflectors adjusted for
correct alignment of the beams.

Circuit Board

The photographs show a prototype unit in which
the transmitter and the receiver units were ocon-
structed on separate circuit boards.

In the final version the two boards were combined
on a single board consisting of a piece of Veroboard
5% x 24in. of 0-15x0-15in. matrix.
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The board contains all the components with the
exception of the gain control, the lamp and the
phototransistor.

Details of the circuit board are given in Figs. 6
and 7. The board should 2e mounted as close to
the phototransistor as possible in order to reduce the
lead lengths. The gain control is mounted at the
geoa; of the chassis at the same end as the circuit

rd.

Setting up

The easiest way to adjust and align the units is to
set them up at each end of a fairly long room or
corridor, facing each other, parallel and level.

Set the ‘SET BRILL’ control on one unit for near
maximum brightness of the lamp and fix a piece of
white paper over the opposite receiver unit aperture,
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Fig. 6: Basic circuit board for combined transmitter and receiver.
Fig. 7: bottom : Top of board showing component layout.

View of prototype unit showing receiver circuit board.

Completed circuit board. Compare with Fig. 7.
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Darken the room or corridor and adjust the position
of the transmitter lamp to obtain an even parallel
beam, focussed on the paper and centred on the
axis of the receiver optical unit. Remove the paper
and adjust the position of the phototransistor for
maximum jllumination of its sensitive area.

Re-set the ‘SET BRILL’ control on the transmitter
for about half full brightness and with a sound
signal, e.g. voice or ‘ticking clock’, check the control
setting for best modulation. If necessary make a final
adjustment to the phototransistor position to give
maximum audio volume.

The sefting-up procedure for the other channel
should now be carried out, but care should be taken
not to move either unit or the original alignment
will be upset. When both channels are fully opera-
tional, the optical sights on each unit should be
aligned by packing the sight within its fixing clip so
that the cross-wire on each is correctly sighted on
the end of the sight of the other unit.

Operation

A range of several hundred feet should be obtained
under normal daylight conditions, providing the sun
is not shining directly into either receiver unit. An
extended front cowl will normally overcome this
problem, if it arises.

View from lran;miller end of prototype unit.

At night the range will be increased to several
hundred yards or more in very dark conditions.
The gain control may be adjusted to suit the
particular operating conditions.

Note

The concave mirrors are surface silvered and care
should be taken to avoid damaging or marking the
surface. If the mirror requires cleaning, this may be
done by very gentle rubbing with a small pad of
cotton wool slightly moistened with Stergene, diluted
in accordance with the maker’s instructions for
cleaning glass.

Other sources of suitable reflectors, in order of
suitability, include Aldis signalling lamps, aircraft
runway landing lights, and projector lamphouse
reflectors. The successful operation of the system
depends on having a well focussed beam and good
alignment.

Finally, should it be found necessary to use head-
lamp reflectors great care must be taken in removing
any front glass to avoid injury to the hands. If
necessary wrap the reflector unit in a cloth and then
tap the glass gently with a hammer until it breaks. I
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best at this time of year. Listen from sunset

onwards, preferably using a loop aerial since
DX is to the south while any interference will prob-
ably be from the east. Conakry 1403kHz is invari-
ably a good signal after 2300 hrs GMT—it was
logged in Germany recently on a transistor portable!
Listen for French announcements and Afmcan style
music and singing. Dakar 746kHz in Senegal also
signs off at midnight and has similar programming.
Try after Sottons goes off the air at 2300 hrs (except
on Saturdays). More difficult stations from this area
include ELBC 629kHz in Monrovia Liberia which
signs off at 0045 hrs with announcements in English;
Radio Abidjan 1240kHz in the Ivory Coast in
French; CQA 759kHz on the Portuguese island of
Sao Tome in the Gulf of Guinea. Further south in
Angola, CR6RZ on 1088kHz is sometimes heard in
Portuguese after BBC4 on the same channel finishes
for the night. Among easier stations in the north are
Radio Sahara 656kHz in Spanish Sahara with close-
down at midnight and Tenerife 620kHz in the
Canary Islands which signs off at 0100 hrs. The
Voice of Morocco 1232kHz in Tangiers is usually
strong and can be heard quite late in the evening,
broadcasting in Arabic or French.

The continued improvement in conditions on the
medium waves since the maximum of the current
sunspot cycle is illustrated in an interesting letter
from Chris Pearson of Bolton Lancashire. Chris
made his first attempt at MW DX on the 13th and
14th February using a domestic receiver and a 60ft
aerial. During the period 2300 to 0130 GMT he
logged CFCY 630kHz in Charlottetown Prince
Edward Island; WOR 710 in New York City; CHER
950 Sydney Nova Scotia; WINS 1010 N.Y.C.; CBA
1070 Sackville New Brunswick; WBAL 1090 Balti-
more; WCAU 1210 in Philadelphia; WGAR 1220
Cleveland. A very good beginning Chris. North
American stations can still be heard from 0230
GMT until sunrise in May.

Sunset is a profitable time for the MW DXer.
Before European QRM becomes too troublesome
it is often possible to pick-out quite rare stations.
Khania 1511kHz in Crete is one that has been
logged at sunset during May. Although part of
Greece, Crete is generally regarded as a separate
country for DX purposes. Another ‘DX Country’ in
this area is Rhodes in the Dodecanese Islands. In
spite of QRM the VOA Rhodes on 1259kHz is
occasionally logged. From the Persian Gulf the BBC
Eastern Relay, Radio Mazirah 1410kHz in Sharjah,
Trucial Oman, was heard regularly last summer in
Arabic and Hindi up to sign off at 2115hrs. Further
east, Urumchi 1525kHz in the Sinkiang Province of
Western China beams programmes westward and
can be heard quite clearly during the evening in
Russian, in spite of jamming. Urumchi is one of a
small number of high power MW stations intended
for other than domestic or medium range reception;
it’s power is believed to be in the region of 2000kW.

CHARLES MOLLOY

WEST AFRICAN stations are usually at their
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[SUPERCONDUCTIVITYS

physics has uncovered in the 20th century,

effects which include transistor action, lasers,
parametric amplification and many others which
have affected communicaticns, one of the strangest
to influence electronics must be superconductivity. It
had, of course, been known that all good conductors
decreased in resistance as they were cooled, and
also that, contrary to what might be expected, the
resistance then became constant for most materials
at low temperatures.

By “low” in this context, we mean temperatures
at which most gases are frozen solid, and to measure
such temperatures we use a scale of temperature
called the Kelvin or Absolute scale. We shall have
to become used to this scale, as it is now inter-
nationally recognised as a standard, and will soon be
the only scale of temperature taught in schools. The
familiar term “degree” will disappear, to be replaced
by the “Kelvin," and the temperature of “nought”
Kelvin will be the absolute zero of temperature.

There are no temperatures below zero on the
Kelvin scale, as we have very convincing evidence
that it is impossible to have colder temperatures, and
in practice we can only approach to within a few
hundredths of a Kelvin to zero temperature. The
zéro of the Kelvin scale is at —273-16° on the
Celcius (often wrongly called Centigrade, even by
the BBC) scale on which water freezes at 0° and
boils at 100°.

On the Kelvin scale, water freezes at 273-16°K,
oxygen at 91°K and nitrogen at 79°K. Incidentally,
if you think that this is another new fangled con-
tinental measurement, the scale was originated by
Lord Kelvin in 1854, and has been in use since that
time.

OF all the surprising effects which research in

Research

By 1933, it was known that certain metals, in
particular lead and tin, showed a sudden drop in
resistance at temperatures of only a few Kelvin.
Such temperatures could only be attained in baths
of liquid helium, which is the last gas still to be
liguid as the temperature approaches absolute zero,
and the discovery must have seemed to readers of
the newspapers of the time (if they troubled to
report it) a useless piece of pure research with no
practical significance.

It has great significance now. When lead is cooled,
the resistance starts to fall very noticeably at about
7°K and by the time 4°K has been reached, the
boiling temperature of ‘liquid helium, the resistance

. of the lead is only a millionth of a millionth (107)

.R.SINCLAIR

of its value at the freezing point of water. The
transition temperature at which such metals suddenly
drop in resistance varies from one metal to another;
for tin it is 3-7°K, for mercury it is 41°K, and so
on.

Much of the work which has been done on
superconductivity has been aimed at finding alloys
whose transition temperatures are higher than those
of pure metals; the highest known at the time 'of
writing is about 22°K. There is even a faint prospect
of finding non-metallic substances which may be
superconducting at ordinary room temperatures.

The Superconductivity State

To form any idea about what happens when
materials become superconducting, we must use the
modern theory of solids (see “The Solid State” in
Practical Wireless, December 1968 and January
1969). This theory pictures a solid as an arrangement
of positively charged nuclei surrounded by electrons
of various energies arranged in groups or bands.
The transfer of electrons from one band to a
higher energy band can be arranged by providing
the electrons with energy in the form of heat, light,
or other radiation, sufficient to cause the transfer.

In many substances there are gaps between the
bands, meaning that no electron can ever have
values of energy corresponding to the gaps. If these
gaps are wide, the transfer of electrons may never
take place under any conditions which we can
arrange, if the gaps are narrow. the transfer may
be easy.

Insulators are materials whose highest energy band
in use is filled with electrons, and whose next empty
band is a large energy gap away. Insulators become
conducting only at very high temperatures when
some electrons transfer to the empty band and
become free to move from the region of one nucleus
to others.

Semiconductors have a smaller band gap, so that
conductivity increases rapidly as the material is
heated because of the easy transfer of electrons into
a vacant band, leaving behind holes which can also
act as conductors. Metals have overlapping bands,
and electrons can move easily at normal tempera-
tures. In this case the effect of heating is to move too
many electrons into higher band regions, so causing
what amounts to a traffic jam and raising resistance.

If we could examine an atom of a substance, we
might find that the energies of the electrons were
carefully graded in steps of energy which formed
into bands only when atoms were forced to live
close together, as when a gas is condensed into a
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solid. In each step of energy, a maximum of two
electrons can only ever be found, distinguished
from each other by their “spin,” that is they appear
to spin in opposite directions.

We should not take this too literally, because we
cannot observe this spin, nor can we imagine any
axis around which an electron should be spinning,
but there is a sound basis for the idea of electron
spin, not least in the explanation of magnetism, and
spin is as good an idea as any to describe the
difference between electrons which appear to be
identical in every other respect.

As a metal is cooled, electrons of opposite spin in
different energy levels appear to team up to form
pairs (called Cooper Pairs) which have identical
energy values, a situation which never exists at
higher temperatures. These pairs with identical energy
values stay together and move together without any
interference from the rest of the particles forming
the material.

An Analogy

The nearest thing which we know to this in
everyday electronics is series resonance. Suppose we
call an inductor a ‘“resistor with clockwise spin”—
expressing the idea that the voltage across the
inductor is 90° ahead of the current through it.
Since the voltage across a capacitor is 90° behind
the current through it, we could call a capacitor
a “resistor with anti-clockwise spin,” and we might
not be surprised if we found that the combination
of an inductor and a capacitor had, under certain
circumstances of energy (frequency) practically no
resistance.

We cannot press this similarity very far, however,
for nothing in electronics prepares us for the idea
that all pairs of electrons will have the same energy
and will move together. It is as if tuning one resonant
circuit in a vast tuned amplifier caused all the other
circuits to come into resonance at the same time.

The idea is not entirely unfamiliar, because the
action of a laser depends on electrons moving from
one energy level to another in a large number of
atoms together. In the laser, however, the ‘“sync.
pulse” which causes the electrons to move in step is
the light ray travelling to and fro along the laser
tube or rod; in the supercohductor, the “sync. pulse”
seems to be the vibrations (called phonons) of the
nuclei of the atoms of the solid which in certain
substances reach the correct frequency for stimulat-
ing the pairing of electrons at the transition
temperature. :

When a substance becomes superconducting, an
energy gap appears which did not previously exist
in the substance, and the paired electrons are all
in a band which is just below this gap. If the paired
superconducting electrons are given enough energy
to travel across this gap into another energy band,
they can no longer contribute to superconduction,
and they “unpair” rapidly.

If enough energy is put in, by heating above the
transition temperature, or by the application of
strong magnetic fields, then the energy gap
disappears and superconduction stops.

The ability of superconduction to be switched on
and off in this way is the principle behind the use
of superconducting wire in computer memories. For
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some other purposes, the destruction of super-
conductivity by magnetic fields is a disadvantage,
and alloys have been developed (for winding
electromagnets) in which the magnetic field for the
breakdown of superconductivity is very large.

Thel Josephson Effect

We have seen that superconducting electron pairs
cause other electron pairs to move in the same way
and have the same energies. The situation is similar
to the hypothetical case of a set of oscillators being
brought to the same frequency by a sync. -pulse
applied to one oscillator, the others being very
closely coupled.

. We know also that if the coupling between the
oscillators in our imaginary case were made loose,
it would be most unlikely that they would pull into
line so willingly, but what happens when we loosen
the coupling between electrons in a superconductor?

The way in which we can do this is by inserting an
insulator between two portions of superconductor.
If the insulator is “thick” to the extent of several
thousand atoms, then the conditions existing in one
superconductor have no relation to the conditions
existing in the superconductor on the other side of
the insulator; there is no synchronisation.

If, on the other hand, the insulator is very thin,
perhaps one or two atoms in extent, the super-
conductivity is unaffected by the insulator. We say
that the superconducting electrons have tunnelled
through the insulator, implying that there has been
a superconducting current in an insulator.

Insulator

7
v .

Superconductor

Fig. 1: The Josephson Junction

The effects which can be produced in these
sandwich constructions of superconductor-insulator-
superconductor (Fig.1) were discovered by a research
student, B. D. Josephson, in 1962. He found that
the current flowing in an insulator-superconductor
junction, now called a Josephson Junction, was
expressed by a comparatively simple formula which
involved the steady voltage across the junction, the
alternating voltage applied, the frequency of this
alternating current, the charge on the superconduct-
ing electron pair, and a well known constant called
Planck’s Constant which appears in any description
of energy levels, and can be crudely described as
being the atom of energy.

We can obtain several solutions to the Josephson
equation’ by filling in values for the voltages which
we can adjust. If, for example, we have no voltages,
direct or alternating, across the junction, the equation
predicts a steady flow of current. Such a current,
flowing without an applied voltage is a superconduct-
ing current, and shows that the junction is behaving
as a superconductor.

If a steady ‘voltage only is applied, the solution



of the equation is now an oscillating current whose
frequency is equal to 483-6MHz for every microvolt
applied. This appears to be a very simple way of
generating very high frequencies, with the frequency
easily varied by varying the voltage applied.

When alternating voltage alone is applied to the
junction, the results are not particularly interesting,
a current at the applied frequency; but when both
alternating and direct voltage are applied together,
the output is a direct current whose amplitude is
proportional to the frequency of the alternating
voltage, plus a series of harmonics of the alternating
voltage. This implies that a Josephson Junction can
be used as a detector, even at extremely high
frequencies.

Superconductivity Switches

Up until now, switching with superconductor
materials has been done by the principle mentioned
earlier that the superconducting state can be
destroyed by added energy. It turns out, however,
that a Josephson Junction is much easier to switch.
At low currents, the junction is superconducting and
has zero voltage across it, at higher currents the
junction conducts by electron tunnelling and has
about 1mV across it.

Superconductor

%

Fig. 2 ; Josephson Junclion with gate.

Insulator

Adding a third electrode, a strip of lead carrying
a control current, makes a more satisfactory arrange-
ment similar in construction to a mosfet (Fig.2). A
flip-flop has already been constructed (Ref.1) which
has a switching time of less than 0-8ns (1000ns=1xs).

The Future

To my mind, the whole future of the Josephson
Junction depends on the achievement of super-
conductivity at higher temperatures. The use of any
device which depends on supplies of liquid helium
for its operation is inevitably going to be restricted
touapplications for which absolutely nothing else
will do.

If we reach the stage where the developments in
superconductive materials and the developments in
electrical cooling (by Peltier-Thomson junctions)
overlap in their temperature range, then the
Josephson Junction may suddenly become the big
growth industry in electronics. Until then we only
watch and wait.

References:

1. Matisoo, J., “The Tunnelling Cryotron,” Proc. Inst. Elect.
Electronics Engrs. 1967, 55. pp 172-180.

2. Solymar, L., “Josephson Junctions,” “Electronics & Power,”
Aug. 1968, p. 316.

NEXT MONTH IN

PRACTICAL

WIRELES

REVERBERATION UNIT

All lovers of good music, be it classical
or ‘pop’, will appreciate the importance of
‘reverb’' on the end product as it comes
from their speaker systems.

This unit can be added quite simply to any

. existing amplifier chain and it will provide

the necessary reverberation effect with
adjustable time delay. Tape recording
enthusiasts can also put the unit to good
use when re-recording those old discs
and tapes.

NOVEL SIGNAL INJECTOR

A two transistor signal generator complete
with power supply can hardly be described
as novel. But when itis built into the handle
of a small screwdriver, such as is carried
around by every radio enthusiast in his
top pocket, then it IS novel!

LIGHT OPERATED SWITCH

This 3 transistor unit built into a clear
plastic box can be sited indoors or outside
and will operate a lamp or relay when
darkness falls. The heart of the unit is a
photoconductive cell that costs around
10s. Incidentally, the three transistors
together will hardly break the bank at 9s!

PLUS THE REGULAR “TAKE 20" AND

“.c. OF THE MONTH" FEATURES

AND OTHER CONSTRUCTIONAL
ARTICLES AND FEATURES

Don't miss your copy of the
July issue of Practical Wireless
—on sale 5th June—price 3s. 6d.
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“connector

careful to provide mains sockets for all the

common types of plugs in use so that plugs
would not have to be changed on apparatus being
serviced. This method worked well until equipment
arrived without plugs or when testing newly con-
structed apparatus which did not yet have a plug.
Fitting plugs was time consuming and so some
method of connecting the bare wires to the mains
was desired so the author decided to construct
the mains connector described here. Using this,
apparatus without plugs may be quickly connected
to the mains and the bare wires are completely
covered and safe.

The connector consists of a base to which three
crocodile clips are fixed. These clips are connected
to the mains supply and provide Live, Neutral and
Earth connection to the wires from the apparatus.
The clips are completely covered by the top and
sides of the connector so that the user is protected
from electric shock whilst the unit is closed. Tt
seemed a pretty safe bet that at some time or other,
the user would open the top whilst the unit was
still live and possibly receive quite a shock, so a
means of cutting off the supply when the unit was
opened was required. The simple addition of a
micro-switch provided this facility. The micro-switch
is in the live side of the mains, the normally open
contacts being used so that the switch is closed
when the top of the unit is closed.

A mains neon may be fitted if thought necessary,
and by adding the neon after the micro-switch, a
visual indication of the unit switching off when the
top is opened is obtained. This is an added safety
feature in the unlikely event of the micro-switch
failing to break the supply.

The unit was constructed from 4in. Perspex which
was glued together with ‘Araldite’. The size of the
unit is, of course, in no way important. The sizes
given in Fig. 1 may be changed to suit individual
taste.

The bolts in the crocodile clips should be removed
and the end of the clip shown in Fig. 2 should be
broken off. The clips are held to the base by bolts
which fit through the holes shown in Fig 1.
These holes should be countersunk so that the heads
of the bolts sit well below the surface of the perspex.
The clips are screwed to the base with countersunk
bolts, solder tags being fitted underneath the clips.
The clips are already tapped for 6BA bolts, so it is
not necessary to use nuts on the bolts. When the
clips are tightened, the heads of the counter-sunk
bolts should be completely covered with ‘Araldite’
because these are connected to the mains when in
use.

The sides are cut out as in Fig. 1, slots being filed
as in the diagram to accommodate the wires. The
sides are then glued to the top so that they are out
of the way when the unit is opened.

The micro-switch should be, bolted to one of the
sides so that the switch operates just as the top is
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WHEN setting up a workshop, the author was

B. HUNTER

f Slots filed
. to allow top
Slot filed 11/2' Side 5 to close
to suit I 0 with wires
mains cable T 5 clipped
2l 3 2ol
Side Base Side
1 2 3
| 1lg—=
<—11/2'——l I-— 1}2'—’
I SIGC 3 holes
2 6BA clear
5" (No. 32 drill)
countersunk
from bottom
Material,
%' perspex
21/2' Top
1.
4 %

Mains cable spiit to clips

# ....____.Microswitch
(:r g

Crocodile clips

Fig. 1: The constructional details of the mains connector.

opened. It is best to construct the box then fit the
switch so that the position of it can be adjusted for
correct operation. If the unit is fitted with a 13 amp
plug, this will already be fused, but it is a good
idea to fit one inside the unit for-ease of replacement.

When the glue on the sides has set (up to 3 days—
see instructions on Araldite packet), a hinge should
be fitted on side 1 and the base 2.

When the plastic work is complete, the three-core
mains cable should be fitted through the slot in
side 1 and held in place with a cable clip. The black
(neutral) lead from the mains cable should go to the

—continued on page 141



HERE are many good receivers %

in use which do not cover
the 15 and 10 metre bands, and
this article is intended to pro-
vide a relatively cheap unit which
is both useful to the more experi-
enced and instructional to the
beginner. The tuning depends upon ;
the main set, and bandspread or a
good length of tuning scale is
needed for the 2-5—3-5MHz i.f. No i
crystal or tuning gang is employed oy
in the converter, and it is suggested

C.DRINKWATE

that the beginner start with the 15
metre version to gain experience,
before tackling the 10 metre version. e

The omission of crystal control does cause
oscillator drift, but this was not found troublesome,
even for s.s.b. once the unit has settled down after
switching on. Results obtained have been surpris-
ingly good, and it is recommended that the begin-
ner should read and act upon one of the many
articles covering aerials although an unmatched
long wire will work quite well. Ten metres is more
prone to ignition interference, and if the location is
near a busy road the answer is a good aerial or a
limiter on the main set, or both in a particularly bad
spot.

The circuit

R.F. is tuned by L2/TCl, coupled to the base of -

amplifier Trl by L3, aerial coupling by L1. Output
is coupled to mixer stage by L4, tuned by L5/TC2,
and coupled to Tr2 by L6. T-3 is a Colpitts circuit—
h.f.c., C8, L8, TC3 with C9 to base—operated above
signal frequency, and coupled via L7 to mixer Tr2
emitter. As the oscillator is at a fixed frequency,
a variable i.f. is obtained via CS; e.g. on 15 metres,
24-5MHz will mix with an incoming signal of
21-0MHz to give an if. of 3:5MHz, signal of
21-5MHz will give if. of 30MHz etc. On 10
metres, 31-SMHz with 28-OMHz gives 3-5MHz if,
with 28:5MHz gives 3:0MHz, etc. It will be found
that the tunable if. range extends beyond 2-5-
3-5MHz, but results may be erratic due to the fixed
front end. *

1t is desirable to fit a lid to the box to minimize
breakthrough of local TV or v.hf. stations, and
to prevent the local oscillator from interfering with
domestic TV. Note the position of C7 in Fig. 2
to prevent radiation from the battery leads. The
battery was fitted externally to avoid disturbing the
wiring accidentally, and to reduce the effects of
changing characteristics. The battery life should be
extremely long since little current is drawn.

The h.f.c. used was the “S6UH” type found in
common use on those computer panels which most
good “junk-shops” seem to have. Note the use of

The underside of the completed Converter.

AF115 transistors for 15 metres, and AF114 for 10
metres. These will in fact work either way round,
but it was found to be more stable and with better
gain if used as indicated. If used transistors are
to be fitted, be certain that they are of known good
quality. Many fruitless hours can be spent when all
that is wrong is a transistor of unknown response
failing at these higher frequencies.

Cx is only to bring the oscillator into the range
required, and if it is over SpF it will probably be
better to rewind the coil, although it can be as
much as 10pF. Usually the ends of the coil have
come away in fitting and as this will cause a weaker
oscillator, it is better to rewind.

Construction

The original was made in a box of heavy-gauge
tinplate, soldered at all edges, but the second unit
was constructed in a die cast box, easily obtained
although the screens had to be made—see Fig. 2
for dimensions. Rubber sleeves were used to deaden
any vibration on the leads passing to other com-
partments, as a tendency was found for the unit
to be microphonic. Drill the }in. holes for these
at a depth of 1in., two in each screen, and a
larger one for the battery leads. Apply a little Bos-
tik or Evo-Stik to the sleeves and push them in
and allow to set. A short length of 18-gauge tinned
copper wire is then carefully pushed through and
the ends formed into a tight loop to form an
anchoring point for the various components either
side. Drill the larger holes for the co-ax. input and
output sockets switch S1 and the smaller holes for
mounting the trimmer capacitors and fit these com-
ponents.

If it is possible to get enough heat from the solder-
ing iron without over-heating everything else, it is
better to solder all points marked MC to the chassis
direct. Solder tags can be used, but fit a non-slip
washer on the screw first, then fix the tag on a
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Fig. 1: The circuit of the converter. Coil winding details are given below.

cleaned surface as tightly as possible, bending up
the end to allow the wire to be pushed through for
soldering. It is important that these are good chassis
contacts.

Fit the four-way tag strips about half the depth
of the box to allow room for the transistors to
be fitted last of all. Fix the coils to the chassis and
wire in all components. Some of the components
are intended to be self supporting, a check with
Fig. 2 will show which. Keep the leads as short as
possible, and stick to the layout as near as compo-
nents will allow, particularly in the oscillator section
as this affects frequency. If a lid is fitted drill holes
to allow access to the coils and trimmers, as the
lid causes a considerable shift in

with various c.w., telegraphy, etc., to either side. If
you hear the “Citizens-Band” you are too low for
ten metres, they are around 27-0MHz and you should
be around 28-0MHz.

Centre up the band by means of the oscillator
trimmer capacitor adjusting the dust core on the
15 metre' version until the right spot is found. Do
this slowly, as little movement shifts the frequency
a lot. Peak up L5 and L2 at this point, re-adjusting
L8 to keep the band central on 3-0MHz until no
improvement can be made. Tune to a signal on
2:5MHz if. and adjust TC2, TCI, but do not adjust
the oscillator.

Remember, the 10 metre band is liable to fold up

frequency when in place.

Check wiring carefully‘on com- Turns Turhs
pletion, make sure transistors are Coil |10metres | 15metres Positioning Wire
fitted correctly before fitting
battery, and ensure battery positive L2 10 13 Wind on first, close |22 gauge enam.
is connected to chassis. wound

L1 3 4 Over L2 opposite 22 gauge DCC
- direction

Alignment without signal L3 1% 23 Over L1 lower end, |22 gauge enam.
generator same direction as L2

Switch on main set and tune to :
3-0MHz, connect aerial and con- tg gi 13 Zz t? :2 t?
nect converter. Set dust cores
extending half-way out and trim- L6 14 2 D 26 )
tmegs haflfway ope_n.d$wu_1g mafml;et L7 4 5 For 10 metres, wind |22 gauge DCC
uning for some indication ot life. L8 8 11 L8 on dust core, with |22 gauge enam.
The aim is to get the band central L7 over and opposite
on 3:0MHz if., this can be done if For 15 metres wind
care is taken. The newcomer at L8 on former first
this point needs some information with L7 over and op-'
on what he is listening for; briefly, posite direction J
once the amateurs can be heard,

the “Calling CQ on 10” etc., will
soon establish where you are. The
bands consist of amateur a.m.,
amateur s.s.b., commercial a.m.,
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COIL DATA AND CONSTRUCTION

Use 4in. x #in. plastic formers with §in. long dust cores with fine thread; be
sure they are h.f. type. Use quick setting cement; hold in jig while setting.
Wind coils tightly. Keep ends straight and do not allow them to open
out when fitting.

.



Mainline set the NEW standard in amplifiers

Mainline 70ABD £64.0.0.

Mainline 7Z0ABD

The 70ABD is a fully integrated Preamplifier and Power Amplifier
to the specifications of the Pre-4 and 70AB. Size 63 X 153" X 43".
Recommended Retail Price £64.0.0.

Mainline 70AB power amplifier

The MAINLINE 70AB is a high fidelity power amplifier, which is in
every respect one of the finest u1its available on the market today,
regardless of price. One of the main features of this remarkable
amplifier is its elaborate protection against short and open circuit,
and we can guarantee that it is virtually indestructible. Allied to
this is the very high power output (70 watts RMS) a frequency range
that is superb, and distortion well below 1% even at full output.
The unit is suitable for use in discotheques, groups, P.A., etc., or
anywhere that high quality, high output is required. Coupled to our
Pre-4 Control Unit the results are quite remarkable. The Mainline
70AB main amplifier can be used with any other good quality
control unit.

Spacification

POWER OUTPUT 70 watts RMS£1 db at INPUT SENSITIVITY 700 mV at 20-30 K

Mainline 70AB power amplifier £35.0.0.

—
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Mainline Pre-4 mixer
pre-amp control unit £24.0.0.

Mainline Pre-4 mixer pre-amp control
unit

The MAINLINE Pre-4 is a high quality control unit, which has been
designed specifically for use where mixing facilities are essential,
and features many facilities not normally found on_control units of
this type. o

The unit has four individual inputs each with its own gain control,
plus separate bass, treble and master volume controls, for versatility
in use. Inputs 3 and 4 are duplicated on the back panel so that if the
unit is panel mounted the two auxiliary inputs (which are suitable'
for P.U. Tuners, Tape-recorders, etc.) may be connected from the

‘rear. As the Pre-4 is self-powered it can be used with any other

Power Amplifier, but has been designed basically as the control
unit for our MAINLINE 70AB Amplifier Module.

Specification

INPUTS VOL. 1 8 mV at 50K OHMS (mic).
VOL. 2 8 mV at 50K OHMS {mic).
VOL. 3 50 mV at 500K GHMS {aux).
VOL. 4 50 mV at 500K GHMS {aux).

SIGNAL/NOISE RATIO Better than - 65 db.
HARMONIC DISTORTION Less than 5%

at 1 volt,

BASS Continuously variable 20 db at 100 HZ.

8 OHMS.

FREQUENCY RESPONSE 20-20,000 HZ£1 db.
SIGNAL/NOISE RATIO—70 db at full output.
HARMONIC DISTORTION less than 5% at
full output.

OHMS.
SIZET"- 97 64",
A.C. FUSE 1-5 amps {Bntish Standard).

Recommended Retail Price £35.0.0.

TREBLE Continuously variable 30 db at 10 KHZ.
SIZE 124~ % 6" x 43"

CUT OUT REQUIRED 114" x 5",

FUSE 60 ma internally mounted.

Recommended Retail Price £24.0.0.

50 OHM and 600 OHM Mic inputs may be
ordered at £2.0.0. extra per Input.

1 or 2 meg OHM aux inputs may be ordered at
no extra cost.

FREQUENCY RESPONSE 30-20.000 HZ 1.3 db.

=

& stops you paying

through the nose

for your components

."_\,.,,I

Build the NEW

% Mainline
% | Audio

| Amplifier

The results of the combined
resources of SGS and RCA, these
Universal Quasi Complementary
Symmetry Amplifier kits use rugged
NPN Hometaxial base output
transistors and provide full power
to bevond 20 KHz,

The all silicon circuit with nine
transistors and eleven diodes
provides outstanding performance
for the most stringent requirements
of Hi-fi equipment manufacturers.

Each kit is supplied complete with
all semiconductors, resistors,
capacitors, P.C. board and heat sink.

12A ........£7. 0.0.
25A ........£8. 5.0.
40A ........£9. 0.0.
70A .......£10.10.0.

Any two will make an
outstanding stereo equipment.

You could be paying too much for your semiconductors and electronic
components. One sure way of saving money is to buy RCA, IR, SGS,
Emihus, Semitron, Keyswitch, Plessey, Morganite, Litesold devices
(together with manufacturers’ application data) direct from us.

For example :- ¥
PLESSEY SL403A ——
As described in Practical Electronics I

Integrated Circuit (Dual in Line Package) Audio Amplifier
incorporating its own Pre-Amplifier. A Class A—B Power Amplifier
stage capable of delivering up to 3-5 Watts RMS. The SL403A can be
used to form the basis of a simple Audio Amplifier using a minimum of
external components, Complete with Data Sheet. 44/—each.

To: MAINLINE ELECTRONICS LIMITED,
THAMES AVENUE, WINDSOR, BERKSHIRE.

....... Mainline Pre-4 mixer pre-amps control unit(s) (]
________ Mainline 70AB power amplifier{s) (]
Mainline 70ABD integrated pre-amp and

power amplifier(s) J
Amp Mainline Audio Amplitier kits.
. kits 3
Please send me your price-list guide. | enclose 5/— (]
Cash or cheques with orders please.
I would like further data on pre-amplifierand power supply kits before | order. []

Please send me
Please send me
Please send me

laminterestedin
Pleasesend me ...

Please send further data [J

Name

Address

A member of the ECS Group of Companies PW 8/70
rr r i s r e et e d i i1 1 [ |
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"advanced available — at not

SOLDERING
IRONS ?

Whatever your particular appli-
cation we are almost certain to
have just the tool for the job.

ADAMIN—featherweight in-
struments with the slip-on bits
and the big performance.

LITESOLD—the
range of

best-selling
seven-model top-

uality ‘conventional’ irons.
y

THERMOSTATIC CONTROL?
The new LITESTAT
ments are surely the most

instru-

so advanced prices.

You ought to get the whole
story. Ask for catalogues L10.
Free.

LIGHT SOLDERING

DEVELOPMENTS LTD

28 Sydenham Road, Groydon, CR9 2LL
Telephone: 01-688-8589 & 4559

BAKER 12in. MAJOR £8

The remarkable quality and performance
of the ‘“Major’” makes possible truly
brilliant and rich sound from a single
loudspeaker. It recreates the entire
musical spectrum from 30 to 14,500 c.p.s.
The unit consists of the. latest double
cone, woofer and tweeter cone together
with a special Baker CERAMIC mag-
net assembly having a flux density of
14,000 gauss and a total flux of 145,000
Maxwells. Bass resonance 45 c.p.s.
For Hi-Fi or P.A. Rated 20 watts,
Voice coils available 3 or 8 or 15 0hms.

Major Module 30-17,000 cps with

tweeter, crossover, baffle
19°< 12}in. andinstructions. £ I o' I 9‘6 .

Send 4d Stemp for
Further Details

Bensham Manor Road Passage, Thornton Heath, Surrey.

A GUIDE TO AMATEUR RADIO

By Pat Hawker, G3VA

Fourteenth edition. 100 pages.

The new edition of this indispensable aid to all who want

to know more about amateur radio. Designed to assist the

newcomer to this unique hobby. Revised and expanded.
8s 10d post paid

RANMC COMMUNICATION HANDROOR

over

i ﬁZO 000

copies sold

-;"Now in its
< second printing

*Q m

Radio Communication Handbook

832 pages of everything in the science of radio communi-
cation. The Handbook's U.K. origin ensures easy avaiiability
of components. The standard work in its field.

69s post paid

THE VHF-UHF MANUAL

By George Jessop, G6JP

A complete manual for frequencies above 30 MHz. Covers
aerlals, receivers, transmitters and test equipment. The
first book of its kind outside the USA. 23s post paid

Obtainable from :

RADIO SOCIETY of GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WC1

e e

H.A.C.

DID YOU KNOW?

That we have specialized in the supply of kits for the
Amateur Constructor for over 35 vears. (Established 1934.)

Electronic Kits

That we now have available a full range of Compiete
transistor kits with comprehensive instruction manual, for
constructing—R adios—Resistance  Bridge—Lightmeter—Elec-
tronic Counter—Voltmeter—80 metre Converter, etc. etc,
(Details for 40 different electronic circuits are available.)

Complete kits from 54/-, Fully guaranteed. Tlustrated
brochure upon application. send S.A.E. please
H.A.C. Products. 29 Old Bond Street. London W.1,
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over L2, adjust L5 for

maximum whilst re-adjust-
ing TC3. Adjust L2, re-
ducing signal by removing
loop until no further gain
is obtained. Set main tun-
ing to 2:5MHz and feed
in 22‘0MHz via loop to
L2, adjust signal genera-
tor  if needed to final
signal, peak up TC2 and
TCl1.
10-Metre version. L8 is
not adjustable. Using TC3,
adjust to receive 28:5MHz
on 3-0MHz main tuning,
coupling as for 15 metre
version, and adjusting LS5,
L2. Set to receive 290
MHz, around 2-5MHz on
main tuning, peak up on
TC2, TCl. If Cx is
needed, see end of circuit
) description, it should not

ol

w

MC denctes chassis connection. - Size: 51/5 x4 x 11/2' deep

Fig. 2: The component layout.

much quicker than the 15 metre band, and good DX
is more likely to occur during daylight. On 15
it does continue for several hours after sunset, with
s.s.b. coming in from the daylight side.

Alignment using a signal generator

15-Metre version. Set main tuning at 3-OMHz if.,
feed in 21:5MHz via an one turn loop fitted to the
test lead held over LS. Adjust L8 and TC3 together,
a little at a time until signal is heard. Place loop

% components list

Resistors
R1 12kQ R7 1.5kQ
R2 3.3ka R8 10kQ
R3 10kQ R9 1.5kQ
R4 1.5kQ R10 10kQ
R5 3.3kQ R11  10kQ
R6 12kQ R12

2.2kQ
All resistors 3W, 10% types. ’

Capacitors:

C1 0.01uF disc ceramic
C2 0.01xF disc ceramic
C3 0.01uF disc ceramic
C4 0.01uF disc ceramic
C5 35pF ceramic

Cx—see text.
TC1, TC2, TC3—5-25pF concentric trimmers.

C6 0.01uF disc ceramic
C7 0.01xF disc ceramic
C8 60pF silver mica
C9 300pF silver mica
C10 0.047 disc ceramic

Miscellaneous
Tr1, Tr2, Tr3: AF115 for 15 metres, AF114 for
10 metres; coils—see data box; coil formers;
3 off 4-way tag strips; on-off switch; metal
chassis; 2 off co-ax sockets, etc.

be more than 10pF. [ |

Mains Connector

—continued from page 136

crocodile clip on the left, and the green (earth) lead
should go to the middle clip. The red (live) lead
should go first through the micro-switch then the
fuse and on to the right-hand crocodile clip. The
fuse-holder may be fitted in any convenient position
inside the unit. A fuse-holder as used in television
and radio sets should be used, indeed the one used
in the authors unit was stripped from an old set.

Fig. 2: The modification to
the crocodile clips.

This part cut off

Nut and boit

As was stated earlier, a mains neon may be fitted
in any convenient position and should be wired
between the live and neutral clips.

A 5 amp fuse should be the largest that should
be required in the unit. If the workshop mains fuses
are 5 amp then the fuse in the unit should be smaller
so that this fuse will blow before the main fuse.
The three crocodile clips should have identifying
letters beside them so that confusion as to which
clip is which does not arise. These letters (L, N, E)
may be painted on, or ‘Instant Lettering’ may be
used, the latter giving a neater appearance.

The author’s model was made from perspex
because some scrap perspex was available, but there
is no reason why wood or any other insulating
material should not be used, providing it has
physical strength. Although Araldite was used for
bonding the perspex together, perspex cement might
possibly make a neater job.

The unit has been in use for some months now
and has proved extremely useful by eliminating the
annoyance of fitting plugs. [ |

141



B\l ically
ireless

commentary

oy

HENRY

No. 69
Sin of
Omission

NCE upon a time—oh,
O long before then—manu-

facturers of ‘wireless’ equip-
ment took great pride in not only
making a good product but also
a good ‘image’ by which to foster
its sales. Slogans abounded. Indi-
vidual makes were as instantly
recognisable by their style as by
their name. And there was a
similar sense of company pride
about the brochures and hand-
books that accompanied the
equipment.

In the springtime turnout that
Mrs. Henry employs to remind
the rest of the menage of her
superiority, we came across some
of these old handbooks and nos-
talgically leafed through them.
What struck us immediately was
not the amount of information
they contrived to pack into the
board-like pages but the signifi-
cance of the technical data they
had left out.

Wavebands were mentioned—in
metres of course, and only occa-
sionally in cycles. Hertz hadn’t
come along then. Now and again
a power output figure would be
quoted. One took it for granted,
these being British and the need
for dissimilation not yet having
arisen, that these watts were r.m.s.
It was never manifest.

Curiously, although practically
every radio set on the market used
one of three distinct intermediate
frequencies (more by convention

@ 1,1//, s

oy

,/%

""What sort of microphone should I buy...?
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than agreement), the i.f. was al-
most always stated. It was one of
the things that the user could do
little about, but we presumed that
some advertising mogul had
opined that this pearl of wisdom
gave comfort and all his rivals
followed suit.

After which it comes as no sur-
prise t0 read in a recent audio
publication that the HMV ‘little
dog’ has been adopted by several
different countries.

The ironic comment on that is
that the dog was a bitch and the
original gramophone that the ar-
tist painted was a cylinder type,
not the better-known horn. Any-
way, says Joe, the animal should
have been a cat, which does
appear to make much more note
of recorded sound.

But it is not my intention to
knock the advertising boys—this
time. Henry is more concerned
with the omission of vital infor-
mation from these ‘come-on’ com-
pilations. Technical data, mostly.

Quite often, we are called upon
to match odd pieces of equip-
ment—some, very odd—and have
recourse to the precious ‘user’s
handbook’ for connections, im-
pedances and sensitivities. Said
user may have bought an ampli-
fier or tape recorder and now
wishes to record the rumblings of
his ancient radiogram and per-
haps replay the recordings through
its massive ‘super-mellow’ loud-
speakers.

Can we find the notes we want
in that lavish publication? Can we
heck! Connections may be given,
but impedances are never more
than ‘high’ or ‘medium’ and sen-
sitivity quotes are as elusive as
the Greek calends. This is so
commonly the case that we are
nowadays resigned to ‘suck-it-and-
see’, more scientifically known as
‘empirical performance testing.’

As a variant on this theme, we
have to answer off-the-cuff tele-
phone enquiries. ‘What sort of
microphone do you think I should
buy to play my Whizzispool?’

Opulent brochures given away to small boys.

cries the distraught owner. We
are expcsted to know, and this is
one reason that the files of ser-
vice information are right there
above the head of the bloke who
answers the workshop phone.
(And sometimes on it when he
pulls too desperately).

But whoever is responsible for
the compilation of the average
service sheet does not live in
Kedar’s tents. He believes that
the buyer of product X is never
going to purchase anything from
maker Y. It is inevitably taken
for granted that matching of
items from X’s stable will be in
order, so nobody bothers to quote
the figures, on the circuit diagram
or on the specification sheet that
accompanies it.

We could name at least five
firms with this obnoxious sin of
omission, and yet three of them
publish opulent sales brochures,
given away to small boys at ex-
hibitions, that contain all this and
much besides.

Not British companies—oh no!
These are either too good, or so
completely out of touch that their
service data is a smudged sheet of
blotting paper with half the com-
ponents wrongly rated. At least,
you know where you are with
them. Up the creek, oarless. The
culprits are Continental and
Japanese organisations whose de-
termined efforts to improve ‘their
‘image’ make the effusions of their
advertising almost believable.

All together now, lie down in
the driveways of that bright new
factory and shout: ‘Come on
makers—we want data.’



Never Built a Kit Before?

Why not prove how easy it is the HEATHKIT way.
Build one of these beginner kits.

. - Automobile \
- 7 Tune-up % 108-136
, : MH
m"— pes Meter 4 Portabl(ze
no0
Stereo Record Player Rircraft Monitor
Exciting Sound — Budget Price For D.L.Y. Car Mechanics Receiver
Kit: K/SRP-1 - - £27.6.0 Kit: K/ID-29 - - £17.8.0 Kit: K/GR-98 - - £27.120
Carr. 1/- Carr. 5/- Carr. 5/-
o R Technician’s
Versatile |
(j 030 O | ‘YYM’
= =i 7AC, 7DC,

Economy SW Receiver

World-wide Recept on
| to 30 MHz plus 550-1620 KHz

Deluxe Car Radio
Heathkit Value—Powerful Output

7 ohm ranges

Kit: K/GR-64 - - £24.16.0 Kit: K/CR-1 (siots,) £12.12.0 Kit: K/IM-18U - £16.14.0
Carr. 9/- Carr. 5/- Carr. 5/-
‘SEVERN’ AM/FM Radio Portable ‘YVM’ , Modellers
Beautifu! Looks — Luxury Sound For Hobbyists — Householders Low-cost
Tachometer

Kit: K/SEVERN - £18.18.0
Carr. 5/-

Kit: K/IM-17 - - £148.0

Carr. 6/-

Uses reflected
ambient light

Kit: K/GD-69 - - £11.0.0

Carr. Paid.

D WP WS I N D N W I I I e S D S e - e D N D D ED D N I pE D S aD D .

Man

Ei. S M EATEE

more kits to choose from in the 1970 Catalogue

B' % Please rush me a copy of your Free Catalogue

| A Schiumberger Compay N AM B o s o e e L R e i W b S R R TR AR
DAYSTROM LTD. ADDRESS......000iuiieiieerissiinesiesseiraniiorsievivnininerres POST CODEB.weiiiiiiiiiar
GLOUCESTER GL2 6EE 51/6
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SUPER PAKS NEW BI-PAK UNTESTED 1.C. AMPLIFIER
BI-PAK SEMICONDUCTORS ol A 5
Unequalled Yalue and Quality s -
500 CHESHAM HOUSE, REGENT STREET, Satls!actlonGUABA)NTEED in Every Pak, or money back. Identical encapsulation
LONDORN W.1. Pak No. atlx)d pin contiguration to
. the f{ollowing: B8L402-8,
T LOw/ PRICED TESTED S.CRs 1 SIL REJECTS TESTED | UL 120 Glass Sub-min. General Purpose Germanium Diodes .. 10/- | 1Glo ‘and 16405, Each
I A3A 7A 16 A 30A PIV 750mA 3A I0A 30A] U2 60 Mixed Germantum ’rmnsmors AF/RF .. 10/- | circult incorporates a pre-
(TO-5 (TO-66 (TO-48 (TO-43 S0 1/~ 2/9 4/3 9/6] G375 Germanium Gold Bonded Diodes sim. 0AD. OA47 .. 10/~ | amp  and  class  A.B.
case) case) case)  Case) 100 /3 3/3 4/6 15/- Us  40G T istors like OCS1, ACl28 Power amp stage capable
PIV  each each each each PIV each | 200 1/9 4/- 4/9 20/ 40 Germanium Transistors like 10/= } of delivering up to 3 watta
S0 4/6 5/- 96 10/6 25 20/~ | 300 2/3 4/6 6/6 22/-| U5 60200m4 Sub- -min. 81l. Dlodes ..... RMS. Fully tested and
100 S5/- 6/6 10/6 12/6 SO 23/-} 400 2/6 5/6 7/6 25/-] U6 30 Bilicon Planar Transistors NPN sim. BBYS5 4, 2N7 E“ﬂflll“"dz Bupplied
200 7/~ 7/6 1i}6 15/- 100 28/- | 500 3/~ 6/- 8/6 30/~| U7 16 Silicon Rectifiers Top-Hat 750mA up to 1,000V B | [ e ety
400 8/6 9/6 13/6 18/6 200 32/- | 600 3/3 6/9 9[- 37/- : = =7 ata. CODED
600 10/6 I1/6 I5/6 25~ 400 35/~ | 800 3/6 7/6 11/- 4pj| U8 50 Bil. Planat Diodes 250mA 04/200/202 BP1010. OUR LOWEST
800 12/6 14/~ 18/~ 30/~ 800 B8O/ {1000 5/ 9/3 12/6 50/ | U9 20 Mixed Volts | watt Zener Diodes ................. e eeach.
1200 6/6 11/6 15/ Ull 30 PNP Bilicon Planar Transi TO-5 sim. 2N1132 S
PRINTED CIRCUITS EX-COMPUTER 1 >
it QIO AR Setolal g TRIACS U1 3 PN 8il. Transistors OC200 & 28104 ﬁg}z; L‘:p
nents. 10 boards give a guaranteed 30 | VBOM2A 6A J0A | Ul{ on and Germanium Diodes MATCHED COMPLE-
trans. and 30 diodes. Our price 10 boards (TO-1) (T0-66) (TO-88) | U15 25 NPN Bilicon Planar T TO-5 sim. ZN697 . MENTARY PAIRS OF
10/ Plus 2/-p. & p. 1% :#; 13/- 26 | U16_ 103.ump Silicon Rectifiers 8tad Ty pe up to 1000 PIV 10~ | GERM-POWER TRAN-
TRANSISTOREQVT.&SPECIFICA- | 450 20/— 25/~ 35/ | Y17 _30Ger PNP AF Transistors TO-5 like ACY17-22 .. 10/~ ZIQTORS. For  mains
TION BOOK (German publication). A | ygOM—=Blockingvolitage| U18 8 6-Amp Silicon Rectitiers BYZ13 Type up to 600 PIV .. 10/~ A'r;"’el'i‘ﬁ:rt;tput ds:ag;SdP'
complete cross reference and equivalent in either direction. | U1 25 Bilicon NPN Transistors like BC108. . .. ... ........ 10/- P s IO
book for European, American and ~ . — ] receivers,
Japanese Transistors. Exclusive to Bl- 2N3055 IS WATT SIL. § U20 12 1-5 amp Silicon Rectifiers Top-Hat up to 1,000 PIV .. 10/- | OUR LOWEST PRICE
PAK. 15/- ea, POW NPN. | U21 30 AF Germanium alloy Transistors 2G300 8er. & OC71 10/- OF 12/6 PER PAIR.
SN0es NN S DUAL OURPRICE '2/6 EACH U23 30 Madt's like MAT Beries PNP Transistors ... 10/ UNIJUNCTION
TRANS. CODE " Diegg | Sil. trans. | FULL RANGE OF | U24 20 Germanium 1 mp Rectifiers GTM up to 300 PIV . 10/- T46. Eqvt. 2N2646
TEXAS. Our price 5/ e suitable for | ZENER DIODES 3o/~ | Eavt. TIS43. BEN3000
P.E. Organ, | VOLTAGE RANGE 2 5/6 EAC
120YCB NIXIE DRIVER | pato)” TO. | 16V, 400mV (DO-7 Case) | =2 25-89 5/~ 100 UP 4/-
TRANSISTOR. Sim. 2/8ea. 1-5W (Top-Hat) | U28 Experimenters’ Assortment of Tategrated Clrcul(s, un- NPNSili PLANAR
BSX21 & (407, 2N1893 18 Eqvt. | 3/8 ea. 10W. (80-10 _ tested. Gates, Flip-Flops, Registers, etc., 8 Assorted Pieces 20/ 3C|07/8/9<°2n Y e
FULLY TESTED AND | ZTX300 1/~ | Stud) 5/- ea. Al tfully | U289 10 I-amp SBCR's TO-5 can up to 600 PIV CR81/25-600 ... 20/~ | 99, 1/10 100 & 1/8 each
CODED ND120, 1-24, | each. Any | tested 5% tol. and | a1 50 811, Planar NPN vt T CTERI.  pre ST)E b up, 1/8 each,
3/6 cach. TOD NEN | @ye marked.  State  voltage o . z: ailmr mtr;vmn ow noise mpv 0 : 'ﬁl- :.Ogodoff.dllé ;a;h;rgulllg
26 up 3/- each. y required. 32 26 Zener diodes 400m 07 case mixed Volts, 8-1¢ e esteéd and code b
3 U033~ 15 Plastic case 1 amp 8Bicon Rectifiers IN4000 serie 10/- fcase.
PLEASE NOTE. To avoid furth BRAND NE 2
Increased Postal Charges to our Custo. | GERM. Y nstoouaS | G34 30 Il PNP alloy trans. TO-5 BCY26, 2830274 . NPNDIFFUSEDSILICON
mers and enable us to keep our *'By | Codedand Guaranteed. Uss 25 81, Planar trans. PNP TO-18 2N2806 ... ... PHOTO.DUODIODE
Return Postal service’ which 1s second to | Pak §°-‘) EQVT U3 25 Bil. Planar NPN trans. TO-5 BFY 50 51/53. TYPE IS"I‘OI d(2N2|75r)|'o;
none, we have re-organised and stream- | I1 G37IA  OCT1 a7 3 5 Tape eadout, 18
lined our Despatch Order Department T2 8 2G374 o075 U37 30 Bil. alloy trans. 80-2 PNP, 0C200 28322 . . switching and measure-
o] S o e e e ] Ak ;3 g 2G3744A OCBID | U38 20 Fast Switching 81l. trans. NPN. 400 Mc/s 2N3011 ment indicators, 50V,
orders together with your remittance, Tf 8 gggg.}? 882% U3 25 BF Germ. PNP trans. 2N1303/6 TO-5 250mV. OUR PRICE 10/
direct to our Warehouse and Despatch 2 § 10 Dual trans. 6 lead TO-5 2N206 EACH. 50 OR OVER 8/6.
T6 8 263444  0C44 Udo Q
Depariment, Postalyaddress: BI-PAK | 17 5 263454 0Cis | U3l 30 RF Germ. trans. TO-1 0C40 NKT EACHLFULL DETAILS,
DUCTORS, Despatch | T8 8 2G378 oC78 TR S GBINTOIE FET’S
Dept.. P.O. BOX 6, WARE, HERTS. | To 3 2039“ o8, | U 310 VEF Germ. PNP trans. TO-1 NKT667 AF117 SR Sh19 8/-
Postage and packing still |/~ per order. | T108 2G417 AF111 Code Nos. mentioned above are given a8 a guide to the type of § 2N 3820 . 25/~
Minimum order 10/~ All_10/-_esch pack device in the Pak. The devices themselves are normally unmarked. | MPF100 8/6

1,750 COMPONENTS
FOR 65/- ? ?

YES. QUITE TRUE.
READ ON

BUMPER BARGAIN PARCEL

We puarantee that this parcel con-
tains  at least 1,750 components
Short-leaded on panels. including a
minimum of 350 transistors (mainly
NPN & PNP germanium. audio and
switching types—data supplied). The
rest of the parcel is made up with:
Resistors 5% or better (including
some 1%) mainly metal oxide. car-
bon film. und composition types.
Mainly {1 & 1 watt diodes,
miniature_silicon types OA90. OA9I.
OA95. IS130. etc. capacitors
including  tantalum.  electrolytics.
induc-
tors, a selection of values . . . also
the odd transformer. trimpot. eic..
Gty These are all miniature.
up to date. protessional. top quality
components. Don’t miss this. one
of our best offers yet!! Price. 65/-.
Post and Packing 6/6d U.K. New
Zealand 20/- post und packing.
Limited stocks oniy.

KEYTRONICS, PW

52 Earls Court Road. London. W8
Tel. 01-478 8499

MAIL ORDER ONLY. Retail and
Trade supplied. Export enquiries
particularly welcome.

BY RETURN SERVICE
S.A.E. for list of other goods.

ceramics & polyesters
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| | DIAMOND STYLII

TCBLP/3T (Compatible),

Replacements for BSR
TCSLP. TC88T,
Collarn '0’". Ronette

DIMMASWITCH

B¥40. Qarrard GC?2 and GC8, Acor GP6H/67 all at
7/8d. each (1/-d.) ACO8 GP73 and GP81, BBR 8T4
(BT3, BT5), ST (STR), Sonotone BT A, QTA 9TAHC,
Philips AG3306, 301‘0 (3063 3086, 3'40! 380‘_’, 3304)
allat 15/~ each (1 -

DOUBLE DIAMOND (8ecowd Diamond in place
of the 78 stylus—doublea ife) for 8T4, (8T3, 8T5)
8T8 (9). 9TA, YTAHC, 3306. GPI1 (for GP92, 93 and
94 cartridges), GP918C for GP91SC cartridges, all
at 30/- (1/-d.) Each riylus packed in individual case.

Replacements for GPR7/2,

CARTRIDGES 15/-: GP9ISC, 21/-: GP93

(Btereo). 24/8: (1Put (Bterec Ceramic) 38/6. (1/-).
Al fitted two sapphire stylil.

DIAMOND CARTRIDGES fitted with a Diamond
8tylus on the LP andfor 8tereo side (the 78 side ix
%pphlre fitted). For GP9ISC. (DIASIRC) 30/-:
G P93 (DI1AY3) 35/—, OP94 (DIA 94) 50/~ (All 1/
each). BONOTONE 9TAHC 55/-, {1'-)

RECORDING TAPE }357, av ity

Jritish  Mylar-—best,
value anywhere.

STANDARD 5 600. 7:3. 'uf
LONG PLAY 5 900, 10/~ 5
18/-. (1/3 per leel).

NEW ENLARGED LIST with moxt uf our usual
popular lines and many new tems inciuding Tran-
gistors, B.D.R’s and other devicer, 10 types of
extension aerials for F.M., & ordinary portables and
car-radion from 4/- to £7 , Microphoner, Boldering
Ironn, Super-thin pickup wire, three types of con-
necting wire, single and twin mike cable, plugs
and numerous small but useful items, phonex. ear-
piecer. VALVER, Meters, vte. ete. LIRT SENT
FREE ON RECEIPT OF 8.A.E. (Overxeas. post
free)

ANNUAL HOLIDAYS. NO ORDERK RECEIVED
AFTER MAY J14TH. WILL BE DEALT WITH
UNTIL JUNE &th.

FELSTEAD ELECTRONICS (PW31)

LONGLEY LANE, GATLEY. CHEADLE, CHESHIRE
#K8 JEE

400, 10[- 77 1200, 11/3
171200, 1143, 77 1800.

Cash with order only. No. C.0.D. vr Caller service.
Post, packing aml insurance charger are shown in
bracketa after all itemns, and apply to GB/Eirc only.
Min. Charge /- 8.A.E. for enquiries pleaxc.

The DIMMASWITCH i« an electronic dimmier
capable of controlling from 40-600 watts ot incan-
descent lighting at maina voltages from 200/250V at
50 Hz. The DIMMASWITCH bss the same dimen-
sions (3§”x33”) s a standard switch and {s intended
as an alternative fitting, finished in ivory, with a
contrasting control knob.
Two models of the DIMMASWITCH are now avail-
able, each incorporating an onfoff switch, and at
10/- Jers In each case a kit ix prodnced to enable
a competent constructor to self build the DIMMA-
SWITCH. Both models are available with either
clockwinre or anti-clockwise d Ing and internal
fusing may be provided a1l an aiditional cost of
3/~ in each case, or 2/6d. for the kit.

MODEL DS500/2—utilises an advanced design of
wriggering circuit to enable wnooth fade up from
zero. 12s. 6d. Rimilar 10 competitive producta
at £5 5s.

MODEL D8500/2/P — a DIMMASWITCH in-
corporating a newly patented onjoff control enabling
the lamp to he awitched on and off at auy brilliance
setting by push/pull action of the knob— £3 181.
Al models give control from zero to matimum and
use RCA and Mullard compunenta and semi-
conductors. and comply generally with the
recommendations of B.8. 800,

Nibea) for T.V. viewing am) for ¢hiblren’s night lighta,
el

Please sened C.W.0. to:—

DEXTER & COMPANY

ULVER HOUSE, 19 KING STREET.
CHESTER CHI 2AH
Tel. Chester 25883
H.M. Governmeni
Houpitals, ete.

Ax supplied to Departments,




TRANSMITIER / RECEIVER

circuitry for transmission and reception, and
with internal power pack and speaker, offers
a neat “one box” station for regular use, or for /A
(alternative address) working. The equipment des-
cribed runs the full permitt:d power (10 watts) on
the 160m band, and can easly be modified to cover
80m. Anyone who has used a transmitter at this
relatively Jlow power level will have found that
results are generally surprisingly good. Many
receiver S-meters are calibrated at about 6db per
S-point, so if 150W input gives an S9 contact, 10W
input will give about S7, which ought to be quite
acceptable.
Fig.1 is the complete circuit, and brief notes on
the function of each stage will make its working
clear.

THIS equipment incorporates all the required

Circuit

Transmitter RF Section. V1 is a Vackar type v.f.o.
tuned by VC1 and covering 1-8-220MHz. The
voltage regulator VR providzs 150V for V1 and the
screen grid of the buffer V2. L2 is broadly resonant,
and V2 drives the power amplifier V3, the test point
‘G’ being provided to check. grid current. The p.a.
tank coil L3, with tuning and loading capacitors,
allows V3 to be matched to most ordinary aerials.

Audio and Modulator Section. VAA [ V4B is a high-
gain microphone amplifier giving full modulation
from a crystal microphone V35 with the primary
of transformer T1 provices anode and screen
modulation of V3. When receiving V5 drives the
loadspeaker.

Receiver RF Section. V6 is a tuned r.f. amplifier,
followed by the mixer V7. V8 is the i.f. amplifier, a
diode giving detection and AGC bias for all stages.
VRI is the receiver r.f. gain, and VR2 the audio
gain control.

Power Supply. This delivers about 120mA at 300V

F.G.RAYER G30GR

on ‘transmit’, reduced to 220V on ‘receive’. It 1s
not absolutely necessary that the voltage is reduced
when receiving, but this was found helpful in
obtaining cooler running over long periods by
avoiding the heat of series dropping resistors.

Switching

Change-over of all required circuits is achieved
with a 2-way 8-pole rotary switch. It is possible to
change some circuits slightly so that fewer poles are
needed, as described later. The functions of each
pole are given below, and this should be checked
when wiring.

Section I: In the ‘transmit’ position T this applies
h.t. to v.f.o. V1, and the buffer V2. In the ‘receive’
position R, h.t. is taken to r.f. mixer and i.f. stages,
V6, V7 and V8.

Section 2 and 3. These contacts allow the same
meter to be used to show PA anode current and to
operate as a dip type tuning meter on reception.
Section 2 supplies h.t. to either the p.a. anode, or to
the receiver. Section 3 takes h.t. directly from the h.t.
line, via S1, for reception, or from the modulator
V5 for transmission. The main advantage of this
method is that a 50mA meter can be used for both
functions without any shunts having to be made up.

Section 4. On transmit this switches the aerial to
the p.a. tank circuit L3 and to the receiver aerial
coil L4 on receive. .

Section 5. On transmit input to V5 is from the
microphone amplifier V4B and from the receiver
gain control VR2 on receive.

Section 6. This connects the anode of V5 to the
anode (via meter) and screen grid circuits of V3 to
modulate the latter when transmitting.

Section 7. This closes only on receive to bring in
the speaker.

Section 8. This opens during reception converting
the power supply to choke input to reduce the h.t.
voltage without resorting to dropping resistors.
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N\ |
Net. This switch is temporarily closed while indicating when the v.f.0. and receiver are tuned to
receiving to put h.t. on the v.f.o. and buffer stages the same frequency.
so that the v.f.o. can be tuned to the frequency on It may be found more convenient to make this
which transmission will be wanted. Stray r.f. coup- switch a spring loaded one rather than a toggle
ling into the receiving operates the tuning meter thus switch.

Ri12 .
10(}K c13 Cl4
snooTpF SuF

Fig. 1: Complete circuit diagram of the transmitter|receiver and power supply.
/
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BSR 4-SPEED SUPERSLIM
MODEL UA25 RECORD CHANGER

Plays 12°, 10" or 7" records.
Auto or Manual. A high
quality uni{ backed by BSR
reliability with 12 months’
guarantes. Size 134

11}in. Above

motor board 8 #in. <3

?(l)"x'oz“n AC B3 s‘l‘EREo Post
08l

PRICE 5.19.6 PRICE £6.19.¢ 5/

BSR UA70 Stereo/Mono Transcription £|; |9 6
Auto Changer. Calibrated Stylus Pressure. > M
BSR Minichanger UAS0 Stereo/Mouo. £7' |9 6
8ize 12 x 8lin. AC 200/250v. Post 5/6. ° >
GARRARD PLAYERS with Sonotone 9TA Cirtridges.
Stereo Diamond/Mono Bapphire. SP25 Mk II 214.19.6.

AT60 Mk II £14.19.6. Model 3000 212.19.8. Post 5/6.
RECORD PLAYER PORTABLE CABINET 75/_
Space for amplifler and autochanger. Post 5/-.

RCS DE-LUXE 3 WATT AMPLIFIER. Ready riade and

tested. A 2-stage unit using triode pentode valve, giving

8 watis output. Tone and volume controls. holulod mains

transformer. With knobs, loudspeaker and valvey ECL82.
EZ80, Frequency response 50-12,000 cps.

Sensitivity 200mV. Post 5/6.

GARRARD TEAKWOOD BASE WB.1. Ready 77/6

cut out for mounting 1025, 3000, $P25, AT60, etc.

GARRARD PLASTIC COVER SPC.1 for WB.1 77 f6

BASE. Daurable tinted attractive appearance. /

EMI PICK-UP ARM. Complete with mono cartriige 29/6.
EMI JUNIOR 4 SPEED RECORD PLAY!NR

Mains operated motor, turntable and pick n

complete. Post 5/6. b 59/6
HI-FI PICK UP CARTRIDGES

GP94 b55/-; GPB3 45/-; GPBl 30/-; GP87 19/3, ACOS

L.P. only 10/6. All standard fixing complete wita stylos.

CRYSTAL MIKE INSERTS
14~ dia. 6/8. ACOS 13” dia. 12/8. BM3, |-

PORTABLE AMPLIFIER

Portable minip.a.system. -t
Many nses — ideal for
Parties, or as a Baby
Alarm, Intercom. Tele- }
phone or Record Player | Ff«l
Amplifier, etc. Attractive {

rexine covered cabinet.
sise 12 x 9 x 4in., with
powerlul 7 x 4din. speaker
and four transistor one watt
power amplifier, Uses PP battery. 2
Brand new in Makers’ carton with 7
full makers® gnarantee. Oaly 7 '/ Pon
World famous make. /=

WEYRAD P50 —~ TRANSISTOR COILS
RAZW Ferrite Aerial . 12/8 Spare Cores ...
Qsc, P50/1AC . Driver Trans. LFD'l4 . 9/8

dia. 9/8

LF. P50/2CC 470 kcla 50 5/7 | Printed Circuit, PCA1 .. 9/8
3rd I.F. P50/3CC ... 8- Tuning Gang 10/8
-.5/7 | Weyrad Booklet S 2

P51/1 or PE1/2
P51/3 . 8/~

Telescopic Aerials 8in. to 23in. 5/-
Ferrite Rod 8 » #in. 4/-. 8 = }in. §/-
VOLUME CONTROLS | 800t Coax 8a. 5.
Long spindies. Midget Size | BRITISH AERIAL(TE

5 K. ohms to 2 Meg. LOG or | AERAXIAL-AIR S§PACED
LIN. L/S 3/~ D.P. 5/-|40vd.20/-; 60 yd. 30/-.
STEREO L/8 11/-, D.P. 15/- ‘ FRINGE LOW LO!S' /6
Bdge GE. 8.P. Transistor, 5/-. | Ideal 625 lines i Vyd
WIRE-WOUND 3-WATT POTS.| WIRE-WOUNI 3-WATT
Small type with small knob. STAND.

Values 100 to 30 K., 5/. 8/
Carbon 30 K to £ meg. 2/ 10 OHMS to 100 K 9/
VEROBOARD 015 MATRIX
8} x 8in. 3/8. 21 x 8in. 3/2. 83 x3}In. 3/3. 31 <Bin. 5/2
EDGE CONNECTORS 16 way 5/-; 24 way %/6.

PINS 36 per packet 3/4. FACE CUTTERS ’/6.
B.R.BP. Board 0115 MATRIX 2{in. wide 6d. per lin..
33in. wide 9d. per lin.; 5in. wide 1/- per lin. {up to 17in.).

S.R.B.P. undrilled #in. Board 10 x 8in. 3/-.
BLANK ALUMINIOM CHASSIS. 18 s.w.k. 2in. sides,
7 x 4w, 6/-; 11 x3in., 7/6; 11 x7in. 9/6: 13 x$in., 10/8;
15 x 14in., 15/-; 97 % 2in., 8/8; 14 x 11 x Rin., 14/6,
uvmnm PANELS 18 s.w.z. 12 x12in. 6/8; 14 x8in.
5/6; 12x8in. 4/6; 10 x 7In. 8/8; 8x 8in. 2/8; 6> 4in., 1/8.
ljinch DIAMETER AVE-CHANGE SV'ITCHES.
p. 2-way, or 2 p, B-way, or 3 p. 4-way /8 each.
1 p. 12-way. or 4 p. 2- r 4 p. 3- wly 1/8 each.
1 inch DIAMETER Wluchlngl “MAKI'I‘S 1 p. 12-way,
£p. 6-way, 3p.4-way, 4 p. 3-way, 6 p. 2-way. 1 waler 12/-,
2 waler 18/-. 3 waler 24/-, 4 waler 30/-, 5 wufer 36/-.
TOGGLE SWITCHES, sp. £/8; sp. dt. 3/6; dp. 3/6; dp. dt. 4/8
P Se—
ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Snper Sensitive .
LOW RESISTANCE HEADPHONES 3-5 ohms .
DE LUXE PADDED S§T'EREO PHONES 8 ohms
“THE INSTANT”
BULK TAPE
ERASER AND
RECORDING
HEAD
DEMAQGNETISER
200/250 v. A.C. Leallet 5.A.E. N
Minimum Post and Packing 2/6.

RETURN OF POST DESPATCH.

ALL PURPOSE TRANSISTOR *
PRE AMPLIFIER BRITISH MADE
8-12v. and 200-300v. D.C. operation. Size 131°x1}° 1",
Relpome 25 c.p.5. to 25 Kc/l. 28 db nln For uze with valve

Bund new. Guaranteed. Detnll 8.A.E. 7/6 eaCh
NEW TUBULAR ELECTROLYTICB CAN TYPES

2/350V .. 2/8 | 100/25V . 2/- | 18 4-18/500V 11/~
4/350V .. 2/8 | 250/25V .. 2/8 | 504 50/350V 7=
8/450V .. 2/6 | 500/25V .. 4/- | 60+100/350V  11/6
16/450V .. 3/- | 8+8/450V 3/6 | 32 +32/250V 3/8
32/450V .. 4/- | 8416/450V 4/- | 32 +32/450V 8/8
25/25V .. 2/- | 18+16/450V B/~ | 32+ 32 32/350v. 8/8
50/50V .. g/- | 32+32/3§0V 8/- | 100 +50+50/350v.8/8

SUB-MIN, ELECTROLYTICS. 1, 2, 4, 5, 8, 18, 25, 30, 50, 100,
200mF 18V 2/-; 500, 1000mF 12V 3/6: 2000mF 25V U-.
CERAMIC. 1pF (o 0.01mF, 9d. Bilver Mica 2 to 5000pF, 9d.
PAPER 350V-0'1 9d, 0-3 2/8; 1ImF 3/-; 2mF 150V 3/-,
500V-0-001 to 0-05 8d; 0-1 1/-: 0-25 1/8; 0-47 B/~
1,000v-0-001, 0-00282, 0-0047, 0-01, 0-02, 1/8; 0-047, 0-1, 2/6.
SILVER MICA. Close tolerance 1%. 5-500pF 1/-; 560-2,200pF
2/-; 2,700-5,8600pF 3/8; 6,800pF-0-01, mfd 8/-; each.
TWIN GANG. *“0-0" 208pF +176pF, 11/-; 365pF, minia-
ture 11/-; 500pF standard with trimmers, 15/-; 500pF
mideget less trimmers, 8/-; 500pF slow motion, standard 9/-;
small 3-gang 500pF 22/-. Single “0* 385pF 8/-. TWIN 11/-,
SHORT WAVE. Single 10pF, 25pF, 50pF, 75pF, 10OpF,
180pF, 200pF, 10/8 each.

TUNING. Solid dielectric. 100pF, 300pF, 500pF, 7/- each.
TRIMMERS. Compression 30, 50, 0pF, 1/-;

100pF, 150pF, 1/6; 250pF, 1/8; 800pF, 750pF, 2/-; 1000pF,2/6,
RECTIFIERS CONTACT COOLED {wave 60mA 7/8;

85mA 8/6. SILICON BYZ13 6/-; BY100 10/-.

Full wave Bridge 75mA 10/-; 150mA 19/6; TV rects. 10/-.
NEON PANEL INDICATORS 250v. AC/DC Red, Amber 5/-,
RESISTORS. Prelerred values, 10 ohms to 10 meg.
tw,iw,1lw,2093d.;1} w.84.; 2 w.1/-; § w, 10% 84.
HIGH STABILITY. i w. 1% 10 ohms o 10 meg., 2/-.
Ditto §%. Preferred values 10 ohms (o 22 meg., 8d.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 walt,
10 ohms to 100K. /- each; 2} watt. 1 ohm to 8-2 ohms, 2/-

Q MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw and key
#io. 18/~ {in. 17/8  1l}in. 18/8 1}in. 24/- 23 in. 44/3
tin, 16/- lin. 19/6 1}in. 20/6 11in. 28/- 2iin 57/3

in. 16/9 14in. 18/6 1lin. 21/8 2in. 39/- lin. sq. 36/8

TRANSISTOR MAINS POWER PACKS. FULL WAVE
8 volt 500mA. Size 4} X2} x2in, Metal case. 49/6
Crackle finish. Outpnt terminals. On/off swiich.

Hall Wave 8 volt 50mA. Size 2} x 1}in. Snap terminals 32,6
9 volt 500mA. TRANSFORMER ONLY 2} %13 x1tin. 10/8

MAINS TRANSFORMERS 7

g 5/- each
250-0-250 50 mA. 8 3 v. £ amps, centre tapped 19/8
250-0-250 80 mA. 6 52.63v.1a,0r8v.2a. 38/-
350-0-350 80 mA. 8.3 v. 3.52.6.3 v .or5y.2a. 38/~
800-0-300 v. 120 mA,, 8.3 v. 4 3. C .3 v. 2a. 45/-
MINIATURE 200 v. 20 mA., 6.3 v.1a.24 %2 1fin. 15/~
MIDGET 220 v. 45 mA., 8.3 v,2a. 2] <2} x8in. .. 17/8
HEATER TRANS. 6.3v.1}a,10/8; .. 6.3 v.4a. 15/8
Ditlo tapped sec. 1.4 v., 2, 3, 4, 5, 6.3 v. 1} amp. 15/8

GENERAL PURPOSE LOW VOLTAGE. Onlpntl 3. 4,5,
6. 8,9,10, 12, 15, 18, 24 and 30 v. at 33/
llmn 8,8, 10,12, 186, 18, 20, 24, 30, 36 40, 48, 60. 38/-
AUTO TRANSFORMERS' 0-115-230 v, Inputhutnut
60w. 18/8; 150w. 38/-; 500w. £5: 1000w.
CHARGER TRANSPORMERS Inpnt 200/250v

for 8 or 12v., 1} amp., 24/-; 38/-.

FULL WAVE BRIDGE CHABGER ‘RECTIFIERS:

6or 12v.ountputs. 1} amp. 8/-; 2 amp. 11/-; 4 amp. 17/-.

COAXIAL PLUG 1/3, PANEL SOCKETS 1/3 LINE 3/6.
OUTLET BOXES. SURFACE OR FLUSH

BALAKCED TWIN FEEDERS 1/- yd. 80 ohml or 300 ohms.
JACK SOCKET 8td. open-circuit 2/6, closed circait 4/6;
Chrome Lead Socket 7/8. Phono Pluzl 1/-. Phono Socket1/-.
JACK PLUGS Std. Chrome 3/-; 3-5mm Chrome £/6. DIN
BOCKETS Chassis 3-pin 1/6; 5-pin 2/- DIN SOCKETS Lead

S

3-pin 3/8; 5-pin 5/-, DIN P n 3/8; 5-pin §/-.

VALVE HOLDERS, 0d.; CERAMIC ll-: CANS 1/-.
E.M.I. 13} X 8in.
LOUDSPEAKERS

ALL MODELS “BAKER SPEAKERS” IN 8TOCK

BAKER 12in MAJOR £8

30-14,500 c.p.s., 12in
double cone, wooler and
tweeter cone together
witha BAKER ceramic
maguet assembly having
a flux density of 14,000
gauss and a tolal flux of
145,000 Maxwells. Bass
resonance 45 ¢.p.5. Rated
20 watts. Voice coils
3 or 8 or 15 ohma.

Module kit, 30-17,000 c.p.s.

with iweeter, crossover,
bafle and
instructions. £ I 0' I9'6
BAKER * GROUP SOUND " SPEAKERS--POST FREE
‘Group 25" ‘Group 35° ' Group 50°'
12ii 12in | 15in
on i 60NS. 3550, 830NS. 5o5an 18gns.

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.

For 10 or 12in round Loudspeaker ............ £9.0.0
For 13 x 8in or 8in round Loudspeaker 25.0.0.
For 10 x 8in or 6}in round Loudspeaker . 24.0.0.

LOUDSPEAKER CABINET WADDING 18in wide. 2/8ft

Horn Tweeters 2-16kc/s, 10W 8 ohm 28/8.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 16 obm b9je.
EMI Plastic Cone 2}in 8 chm 17/8: Crossovers 3 or 8 or 15

m 16/6.

SPECIA/L OFFER! 80 ohm. 21in, 2%in. dia.; 35 ohm, 3 in,
25 ohm, 3in. dia.; 8 x 4in; 8 x 3in; 8 x bin. 1 7/6 EACH
15 ohm, 7 x din; '8 x 5in. TYPE
3 ohm, 21in, 3in, 5in. 5 % 3in, 7 x 4in.

LOUDSPEAEKERS P.M, 3 OHMS Biin 22/8; 8 x bin, 21/-;

8 x 2}in 21/-; 8in 35/-; 10 x 6in 30/~

5in, WOOFER. Bwtttl max. 20-10,000 cps. 8 or 150hm. 39/8.
ELAC 8 in, De Luxe Ceramic 3 ohm or 15 ohm 50/-.
8in LOUDSPEAKER, CONE 15 obm 35/-.

RICHARD ALLAN 10 o/lein Twin ¢ine 3 of 15 ohm 39/8.

OUTPUT TRANS. EL84 etc. 5/-; MIKE TRANS. 50:1 5/-.
SPEAKER COVERLNO HATERIALS Snmplal Large 8.A.E.

THE FAMOUS “MULLARD 510"
£16.19.6 rost10/8

i and 2 valve p . Bilver
Volame, treble, bass controls. Function
switch: Radio, Tape 1, Tape £, Mic, Gram LP, Gram 78,
Tape output socket. Valves: 2 > EL84, 3 x EF8S.
1: ECC83, 1xEZS1. Ulira linear Parmeko output
trans! . 20 db negative feedback. 10 watts rms.
mono. 3 and 15 ohm output. Brand new. Guaranteed.

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
ILLUSTRATED EAGLE CATALOGUE 5/-.

Main power,
grey Iacia panel.

Post iree.
79/6
22/6

BARGAIN AM TUNER. Medium Wave.
Traosistor Superhet. Ferrite aerial. 8 volt.

BARGAIN DE LUXE TAPE SPLICER Cuts,
trims, joins for editing and repairs. With 3 blades.

BARGAIN 4 CHANKEL TRANSISTOR MIXER. Add
musical highlights and sound effects to re_cordingl. will
mix Microphone, records, tape and tuner with 59/6
reparate controls into single output. 9 voit.

BARGAIN FM TUNER 88-108 Mc/s Six Transistor.
Printed Circuit. Calibrated slide dial tuning. 9
Walnut Cabinet. 8ize 7 x 5 x 4in.

FM STEREO MULTIPLEX ADAPTOR

9 volt.

99/6
- 69/6

BARGAIN 3 WATT AMPL!FIEB 4 Tnnlutor
Pusb-Pull Ready built, with volnme control.
% RADIO BOOKS 4 (Posh[e 9d.)

Practical Transistor Receivers
.] gncticll Radio Inside Out

With fiared tweeter cone and ceramic
magnet. 10 wafts,
Bass res. 45-60 cpa.
Flux 10,000 gauss, —
Speech coil, 8 or 15 ohm.
‘A'}:o with twin two;ten.lscompleu
h crossover. 3 or 8 or
obhms. 10 watt. 79/6
Recommended Teak Cabinet £5
8ize 18 < 10 x Bin.
10 WATT 65/ CARRIAGE 5/~
Triplo speaker system combining ou ready cnt baffle.
4 in. chipboard 18 in. x 83 in. Beparate Bass, Middle
and Treble loudspeakers and crossover condenser. The
beavy duty 5 in. Bass Wooler unit has a low resonance
cone. The Mid-Range unit is specially designed to add
drive to the middie register and the tweeter recreates the
top end of the musical specirum. Total response
20-15,000 cps. Fall instructions for 3 o r8 obm.
TEAK VENEERED BOOKSHELF ENCLOSURE.
16 x 10 x 9 in, Modern Scandinavian £5 Post 5,
finted front design for Mini-Module. Ll

HI-FI STOCKISTS.

CUSTOMERS FREE CAR PARK.

ive T Pocket Radio
Radio Valve Guide, Books 2,3, or 4 ea. §/
T.V. Fault Finding 405/625 lines .
Shortwave Transistor Recsivers
Transistor Communication Sets o
Sub-Miniature Transisior Receivers .......
Wireless World Radio Valve Data.....
International Radlo Stations Guide ........
Transistor Circuits tor Radio Controlled M
Valves, Transistors and Diodes equivalents Ma;

3 inch MOVING COIL METERS BRITISH MADE
Various calibrations/movements. 500 Microamp; 37 /6
1 Milliamp ; 50-0-60 Microamp. etc. 8.A.E. tor list.

MAINS ELECTRIC MOTORS
(120v. or 240v. AC).  Bize 24 x 24 x1}in.

Clockwise 1,200 r.p.m. off load. Heavy

8 daty 4 pole 50mA. Spindle # x 3/20.
BARGAIN |7/6 EACH

PRICE Post 8/8

8 for 50/-; 6 for 80/-.

CALLERS WELCOME.

RADIO COMPONENT SPECIALISTS 37 WHITEHORSE ROAD, WEST CROYDON

en 9-6 p.m.

List 1/-.

Written guarantee with evary purchase. (Export: Remit cash and extra postage.) Buses |33, 68 pass door. S.R. Stn, Selhurst, Tel. 01- 0“-1:08 ’
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M. & B. RADIO
38 BRIDGE END, LEEDS 1
Telephone: 0532-35649

STEREO CABINETS. A beautifully finished

polished wood cabinet supplied in original

carton. Size approx. 22 X 16 X 8in. New

4716 plus 6/6 carriage.

TELEMETERS. A well finished cabinet containing
lots  of useful items for the constructor. Endless
tape umit and tape head, 2 motors, auto and mains
transformers, miniature valve L.F. strip etc. Ideal for
modifying or stripping. 77/6 plus 7/6 carr. :
STETHOSCOPE HEADSETS. Brand New. Ideal for stereo or mono.
Low impedance. 27/6 plus 3/6 pp.

MICROPHONES. Radiotelephone type, used. 5/- plus 2/- pp.
TRANSISTORISED 2 METER CONVERTERS. Please state
preference of I.F. frequency when ordering. £7.15.0 plus 5/- pp.

4 metre models available at the same price. VHF Marine band model
£8.5.0 plus 5/- pp.

12V TRANSISTOR INVERTERS. 12vdc

aoce

input. 275vdc at 150mA output, Size of
aluminium case 14” x 23" x 4” approx. Size of
transformer approx. 14" x 2”x 2", £3.5.0 plus

5/- pp.

2 to 3 WATTS INTEGRATED CIRCUITS.

Tested c/w circuit. £1 plus 1/- pp,

ﬁ) UNTESTED TRANSISTORS §/- plus
= DI

D.
60 UNTESTED DIODES 2/6 plus 1/- Pp.
BYX25 800R Silicon diodes 800 Div 16amps
on heat sink §/- plus 1/- pp. 455Kc/s FM
Transistorised LF. strips. Faulty usually low
in gain but new, 6 transistors. 12/6 plus 1/- pp.
USED TESTED VALVES. QQVO03/10 6/-,
6AQ5/EL90 3/-, 6B)6 1/6, 6BH6 1/6. 12AX7/
{-:/%‘CSS 2/6, 5U4 6/-, ECF80 2/-. All plus
Dp.
AERTAL CHANGE OVER RELAYS 6v, 12v or 50v 4/- plus 1/6 pp.
UHF Coaxial AERIAL CHANGE OVER RELAYS. BNC Sockets.
27/6 pius 2/6 pp.
BRAND NEW HEADPHONES. A well known make of headset which
combines quality with comfort. Mono or Stereo. 54/- plus 4/- pp.
PLEASE NOTE NEW ADDRESS. NO CONNECTION WITH FIRM
PREVIOUSLY AT THIS ADDRESS
LIST OF OTHER EQUIPMENT PLEASE SEND 6d. PLUS S.A.E.

= ':';__ il

on

VEROBOARD

—the Universal Wiring Board—
obtainable from your local Retailer
Trade enquiries to ;

NORMAN ROSE (ELECTRICAL) LTD.
8 St. Chad's Place, Gray's Inn Road, London, W.C.1
Technical enquiries to ;
' VERO ELECTRONICS LTD.

Industrial Estate, Chandler's Ford, Hants

FRAEE LIST! FANTASTICALLY POPULAR

ronsszaz?:'ﬁloo * JASON TAPE *

TEB‘HHIL‘AL

We offer you fully tensilised polyester mylar
and P.V.C. tapes of identical quality hi-fl, wide
range recording charscieristhes as (0p grade

more coppers
acetate, sub-standard, jointed or cheap im;
TRY ONE AND PROVE IT YOURSELF.

JRADING

Standard Play Long Play
in 150f1. 13 §f 3in 225f1. 2/9
din ST 1/-6 ;in 450'1"1 '5’56
Sin Nt /6 n NN 10/6
N G Wain  wo0f 10/6 || SMin. 120071, 13/~
BRAANCHES Fin 1,200t 12/6 || 7in 18001, 18/6
Double Play h ¢ Play
LONDON (MUS 2639) lin, El 4/- || 4in. So0dt. 1
10 Tottanham Court Road .in. B0t 8/~ f Sin. 1 Soit I8/~

*
Y PORTSMOUTH (Tel. 22034) %n.  1.200ft.  18/- | S3in 2. 4ot -
350-352 Fratton Road in.
 SOUTHAMPTON Tin.  2,100f1. 27/~
72 East Street (Tel. 25851) 3in
Y BRIGHTON (Tel. 23975) Postages V/—- reel.
¢ Queen’'s Road Post Free less 5% on three reels.
Quastity and Trade enquiries invited,

All mail orders to DEVONIAN COURT. PK. CRES. PLACE. BRIGHTON (Te! 680722)
=
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Send the
Coupon with

chequeorP.O.
for 12/6

gl #hiTivga wred sEpEmrs

only to catalogues

residing in the U.K.

components

illustrations

The price of 12/6 applies

purchased by customers

The HOME RADIO CATALOGUE is the complete
answer to the problem of tracking down components.

This Catalogue, one of the largest ever compiled, is a
must if you are interested in Radio and Electronics. With
each catalogue is a Book Mark giving Electronic
Abbreviations, an Order Form and Addressed Envelope.
All for only 12/6 (8/6 plus 4/- Post, Packing and Insurance).
In addition every catalogue contains 6 vouchers, each
worth 1/- when used as indicated.

And for users of our catalogue . ..
a CREDIT ACCOUNT SERVICE to
simplify and speed up your orders

You can now order components just by picking up a
telephone any time of day or night, Sundays
inciuded! No need to bother with postal orders, cheques,
registering envelopes every time you order. Prepaid
envelopes and order forms are provided and only one
payment is required each month. So simple—8,000 items
as near to you as your telephone. Write for details or
'phone 01-648 8422,

Please write your Name and Address in block capitals l

. I

T —— 00000000 I
Address ...cociiiiiiiiiiiiiiiiiiiinien 000000000000000 ceeeeeeeane l
I

HoMERADm(components)LTD, .......................... I

- o v o o v—
z
v
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°

Dept. PW, 234-240 London Road, Mitcham, CR4 3HD |
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Alternative Switching

Switching as in Fig.1 was completely satisfactory,
but as the circuit lends itself to changes, to use items
to hand, or for experiment, it is worth noting other
ways in which change-over from transmit to receive
can be arranged.

If a small matching transformer is used with the
speaker, S7 is unnecessary since S6 can transfer to
the matching transformer primary on receive. This
dispenses with one switch pole.

S8 may be eliminated by using capacitor input in
the usual way, a 47k} 5W resistor then being placed,
"in series with the h.t. supply to V6, V7, and V8.

By not switching the metzsr to indicate tuning on
receive eliminates the need for S2 and S3. A ‘tuning
eye’ operated from the a.g.c. line could be incorpor-
ated in the receiver section. It is then possible to
utilise a 4-pole switch only—S1, S4, S5 and S6 to
perform all the necessary switching functions.

After calibration a piece of perspex 74 x 2%in. is
bolted over the scale.

VC6/VC7 tunes mixer and oscillator circuits.
VC5 tunes the aerial circuit only but space was
left for a 3-gang capacitor to tune aerial, mixer and
oscillator, with VC5 as an aerial trimmer, but this
was not found necessary. .

The meter is immediately above VCI. VC2 and
VC3/VC4 were fixed to a flanged plate bolted to
the chassis to avoid bolts in the panel. If these
capacitors have feet they can be fixed to the
chassis instead.

The r.f. choke, C9 and C10 are supported on a
tag strip, and a lead passes _down through a hole
close to pin 1 of V3. L3 is 65 turns of 22swg enam.
wire, layer wound on a lin. dia. paxolin tube. The
tube is bolted to a strip of paxolin 13xiin. fixed
to the frame of VC2.

The loudspeaker is bolted to a piece of 3-ply wood
about 6x7in. This is spaced from the chassis side
by a strip of wood. When the chassis is in its

L % — 13% 8'x 2V
I * S7_ [ 1
- @ ™, L
-l L‘ (—‘
vu:\/}\ | i _
12AX7 1
s ﬁ 2 S
| 12
i
V5 ]
6BW6 _
%' _
, N2
!
|
|
' Speaker o "
O
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Fig. 2: Top of chassis showing location of major components.
Construction cabinet, the speaker locates behind rows of holes

Fig.2 shows dimensions, and positions of the valve-
holders and major componerts. Holes for the valve-
holders are readily made with a chassis punch, §in.
dia. for the B7G holders, and in. for B9A holders.

The panel is bolted to the :hassis flanges, and also
to side brackets bolted to the chassis. The two ball
drives are fitted in holes aligned with the spindles
of VCI and VC6/7. The type of drive having a
flange allows a perspex cursor to be fitted with 8ba
screws, or a stiff wire pointer can be soldered or
screwed on. The scales are s:out paper or thin card.

in the cabinet side.

Adjustment

Variable Frequency Oscillator. The coil-can L1 in
Fig.2 also contains ClI, C2, C3 and R1, forming a
temperature compensated v.f.o. unit. This part of
the circuit is completed by the leads to the numbered
pins and VCl. For Top Band use it is only
necessary to adjust the core of L1 until VCI gives
1-8-2:.0MHz coverage, with a little to spare at the
ends of the scale.
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Y sectional components list

RF Section
L1, C1, C2, C3, R1 incorporated in VFO2 coil (Elec-
troniques).
C4 100pF mica
C5 0-25uF 350V \
C6 0-02uF 500V disc ceramic
C7 100pF mica
C8 1800pF 1kV disc ceramic
cg " ” ” ”
C1o ” ” " ”
VC1 100pF air spaced variable
vC2 soopF " " "
VC3/42x500pF or similar ganged capacitor
R2  33kQ1W R6  22kQ 1W
R3 10k 3W R7  1:2kQ tW
R4  100kQ W R8  6-8kQ2W
R5  4-7kQ 2W .
. L2 Denco "'Blue” Range 2

L3 65 turns 22 s.w.g. enam. on 1in. former

V1 6C4. BTG holder with shield
v2 EF91. m ° m "
V3 5763. B9A holder

VR OAZ2 voltage regulator. B7G holder
RFC 2-6mH 60mA RF choke

Audio Section

C11  2uF 350V C14 0-01uF 150V

C12 1800pF disc C15 25uF 25V
ceramic C16 1800pF 1kV disc

C13 5000pF mica ceramlc

R9 1MQ IW . R13  22kQ 1W

R10 220k} 1W R14 470kQ) $W

R11 470k IW R15 270Q 1W

R12 100k 3W R28 3-3k #W

V4A|V4B 12A X7 B9A holder with shield

V5 6BW6 B9A holder

T1 80-100mA type pentode matching transformer
Speaker: WB 2/3 ohm 3iin. or similar

Power Supply .
Choke Parmeko 120mA 5H
R16 102 1W
R17 25Q 1W
R18 25Q 1W

C17  32uF 450V

C18 8uF 450V

Rectifiers, 2xSE-05

250mA fuse and holder

T2 Parmeko P2931, 250/0/250V 150mA, 6:3V 4A

Receiver Section

C19 100pF mica C26 200pF mica

C20 100pF ,, C27 47pF mica

C21 0-02uF 500V disc C28 400pF sllver mica
ceramic (padder)

C22 0°02uF disc C29 0-25uF 150V
ceramic C30 0-02uF 500V disc

C23 0-25uF 350V ceramic

C24 0-02uF 500V disc C31 200pF mica
ceramic C32 100pF mica

C25 100pF mica

R19 1MQ IW R24 22kQ 1W

R20 33k 1W R25 68kQ 1W

R21  1MQ W R26 1MQ W

R22 33kQ 1W R27 100kQ {W

R23 47kQ iW

VR1 25kQ linear pot Vi1
VR2 500k} log pot V8
V6 6BA6 B7G holder

L4 1-8MHz bandspread aerial colI}Types 1-8/46

ECHB81 B9A holder
EBF89 B9A holder

L5 . " mixer ,, »Electroni-
L6 & o osc. ques

1FT1/2 Denco 1FT11/465
VC5 50pF air spaced tuning
VC6/72-gang 20pF or similar

Miscellaneous
Metal cabinet with pane! 15x9x8in. (H. L. Smith & Co.,
. 287/9 Edgware
Road, W.2.)
13x8x2%in. chassis Type 1 "
Pair 4in.Type C panel brackets "
50mA miniature meter: 8-pole 2-way rotary switch:
Two DL50A ball drives with flange for pointer (Home
Radio, Mitcham): Two co-axial sockets: (Micro-
phone and, aerial). Knobs, etc. Panel fitting lamp
holder. 6-:3V lamp. 2-SPST toggle switches.

Regulator VR. This provides 150V for V1 and the
screen grid of V2 with the power supply as given.
If a 250v or similar supply is to be utilised, and VR
fails to strike when switching to transmit, R3 can be
reduced to about 6-8k( or RS to 2:2k(}.

Buffer-amplifier. The anode coil L2 of V2 is a
medium-wave type broadcast band coil, with primary
removed. Due to the low parallel capacitance, this
can be tuned to about 160 metres. When.first setting
up the transmitter, cohnect a milliampmeter between
test point G and chassis with positive to chassis.
Set the v.f.0. to about 1'9MHz and adjust the core
of L2 for maximum grid current. This should be
about 3mA, falling off only slightly towards 1-8MHz
and 2:‘0MHz. R7 is included so that grid current
can be measured without disconnecting R6.

RF Power Amplifier. The supply is 300V, so an
anode current of 30mA on the panel meter re-
presents an input of 9 watts. If the equipment is
later used on 80m, the current can be 40mA, or
about, 12 watts.

TO BE CONTINUED
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Going HI-Fl —continued from page 116

A bass filter might be needed to suppress rumble
from the motor and treble filters can help to take
roughness and background noise out of reproduction
and these should be provided with switches to bring
them in and out at will.

Loudness controls are controversial. These vary the
frequency response with sound volume to counteract
the variations in sensitivity of the ear to different
frequencies at different volume levels. However, a
switch separate from the volume control, to reduce
volume and adjust tone appropriately (sometimes
called a “quiet” switch) is most useful.

If a cheaper cartridge is to be used for the time
being it would be as well to include this in the
demonstration and if at all possible the demonstra-
tion should take place in one’s own home. At least,
by eliminating most of available equipment from
individual consideration on the lines given above, the
demonstration required has been reduced to
manageable proportions with reasonable hope of a
conclusive result.



MINIATURE
WAFER SWITCHES i
2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
'8 way—1 pole, 12 way. All at 3/6
each. 86/- dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yarda length 70W. Self-regulating
temperature control. 10/- post free.

MICRO SWITCH

6 amp. changover contacts, 1/9
each, 18/- doz. 15 amp Modei
2/- each or 21/- doz.

TOGGLE SWITCH
« 8 amp 250v. with fixing ring. 1/8
each, 15/- doz.

CONSTRUCTORS PARCEL

1. Plessey miniature 2 gang tuning condensor
with built In trimmers and wave gang awitch. 2.
Ferrite slab aerial with coils to suit the above
tuning condensor. 8. Circuit diagram giving all
t values for 6 t istor clrcuit covering
full medium wave and the long wave band around
Radio 2. The three items for only 7/68d which is
half of the price of the tuning condenser alone.

10 AMP 24V BATTERY CHARGER

Ideal unit for garage, boat station ete. £22.10.0d.
each plus carriage and cost.

BEHIND THE EAR DEAF-AID
Made by a very famous ma.ker Thoroughly over-

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circuits made by the famous Plessey Company. A once-in-a-
lifetime offer of Micro-electronic devices well below cost of manufacture. The
parcel contains 5 ICs all new and perfect, first-grade device, definltely not sub-
standard or seconds. The ICs are all gingle silicon chip General Purpose Ampli-
flers. Regular price of which is well over £1 each. Full circuit details of the ICs
are included and in addition you will receive a list of 50 different ICs available
at bargain prices 5/- upwards with circuits and technical data of each. Complete
parcel only 21 post paid; or List and all data 10/~ post free. Credited when you
order IC's vatue of 30/— and upwards.

24 HOUR TIME SWITCH
Mainz operated. Adjustable Contacts give 2 onjoffs per
24 hours. Contracts rated 15 amps, repeating mechanism
50 ideal for shop window control, or to switch hall lights
(anti-burglar precaution) while you are on holiday. Made
" by the famous 8miths Company. This month only 9/8
with Perspex cover, plus 3/6 postage and

NEED A SPECIAL SWITCH
Donble Leaf Contact. Very slight pressure closes
oy both contacts, 1/8
each, 18/- doz. Plastic push-
rod suitable for operating, 1/-
each, 9/- doz.

50-Way Connector Block. Heavy duty block, size
24in. x 24in. x 13in. approximately. Each of the
50 ways has a multi cable inlet and outlet designed
for eany connection. Also, each way has 2 test
sockets and a disconnecting plug. Ideal for insert-
ing ammeter or other device without breaking
circuit, offered at 69/8 each, which is only a
fraction of the regular price, postage and insurance

Undar-ﬂoor Hnﬂng Cable. 2001t, lengths, suitable
000 watts at 80 volta. Join three

reai snip which should not be missed.

J DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 x 13 amp sockete and on/off switch with
neon warning light (in metal box). Takes standard 13 amp fused plugs
RAupolied complete with 7 feet of heavy cable.

89/6 wired up, ready to work plus 4/8 post & insurance.

5 amp mode] 84/6 plus 4/6 p. & 1,

15 amp model 45/~ plus 4/6 p. & i.

THIS MONTHS SNIP

REPAIRABLE RADIOS

7 translstor Key chain Radio In very pretty
case, slze 2 x 2} x 1}in.—complete with soft
leather zipped bag. Bpeclfication:—- g
Circuit: 7 transistor superheterodyne.
Frequency range: 530 to 1600 Kc/a. Sensi
tivity: 5 mv/m. Intermedlate frequency

465 Kcfs or 455 Kc/s. Power output:
40mW Antenna: ferrite rod. Loudspeaker
magnet t,

hauled, cleaned and r
6 months. Regular price around £50. Our price £10.

ISOLATION TRANSFORMERS 200-
250 Mains

ype. %
Tbese radios require attention. Circuit diagram
is not available. Price only £4/6 plus 2/6 post
and insurance rechargefble batteries 8/6 post.
Plug in maine charger 12/6.

A must if you work on mains Prevents
accidents and shocks even in damp conditions.
Inpot and output separately screened by connec-
tion block. 100 watt £8.10.0. 250 watt £5.

SLOW MOTION DRIVES

For coupling to tuning condensers etc. One end
$in. shaft, the other end fits to a }in. shaft with
grub screws. Price 4/6 each 48/~ dozen.

LARGE PANEL MOUNTING MOYV-
ING COIL METERS

8ize 5in. x 4in. Centre zero 200-0-200 micro amp
made by S8angamo Weston. Regular price prob-
ably £8. Our price 59/6. ditto but 100-0-100 78/8.
A.C. Ammeter 0-5 ampe. flusk mounting—moving
iron. Ex equlpment but guaranteed perfect 29/6.

CIRCUIT BOARDS

Heavy copper on 3/32 paxolin gheet ideal for
making power packs etc. as sheet is very strong
and thick enough to aliow copper to be cut away
with hacksaw blade. 5in. x 5in. 1/68 each. 15in. x
5in. 4/6d. each.

BKVA Auto-t 1 d sheet steel
case—tapped  110v- 140v ~170v-200v-230v.
equipment but guaranteed perfect £19.10. 0
carriage at coat.

_PPIBATTERY ELIMINATOR
Run your small transistor radio from
the mai Il wave it d

up ready to wire into your set and
adjustable high or low current.
8/6 each.

—E———— REED SWITCHES

Glass encased, switches operated by external
magnet—gold welded contacts, We can now offer

3 types:
Minjature. lin. long x approximately in.
diameter. Will make and break up to }A up to

300 volts, Price 2/6 each. 24/~ dozen.
8tandard. 2in long x 3/16in. diameter. This wlll
break currents of up to 1A, voitages up to 250
volts. Price 8/~ each, 18/~ per dozen.
Flat. Flat type, 2in. long, just over 1/16in. thick,
approximately }in. wide. The Standard Type
flattened out, so that It can be fitted into a smaller
space or a larger gquantity may be packed into a
square golesoid. Rating 1 amp 200 volts. Price
0/— each. £3 per dozen
ceramic to operate these reed
swlwbea 1/9 each. 18/- dozen.

0.005mFd TUNING
CONDENSER

Proved design. ideal for straight or
reflex circnits 2/8 each, 24/- doz.

SUB-MINIATURE MOVING
COIL MICROPHONE

as used in behind the ear deaf aids
Acts also as earphone gize only $in. x §in, x {in.
Regular price probably £3 or more, Our price 18/6.
Note these are ex-equipment bu'. if not in perfect

VARIAC CONTROLLERS

‘With these you can vary the voltage applied to your
circuit from zero to full mains without generating undue
heat. One obvious application therefore is to dim lighting.
‘We offer a range of these, ex-equipment but little used and
in every way as good as new. Any not 8o, will be exchanged
or cash refunded.

2 amp £4.19.8. 6 amp £8.10.0. 8 amp £12.19.6. 10 a,mp £15.19.6.

15, 30 & 100 WATT HI-FI SPEAKERS
FULL FI 12 INCH LOUDSPEAKER. This is undoubtedly
one of the finest loudspeakers that we have ever offered,
produced by one of the country’s most famous makcra. It
a die-cast metal frame and is strongly recommended
for Hi-Fi load and Rhythm Guitar and public address.
Flux Density 11,000 gauss—Total Flux 44,000 Maxwells—
Power Handling 15 watts R.M.8. Cone Moulded fibre—
Freq. response $0-10,000 c.p.s.——8pecity 3 or 15 ohms—
Mains resonance 60 c.p.a.—Chasais Diam, 12in.—121in.
over mounting lugs—Baffle hole 1lin. Diam.—Mounting
holes 4, holes—3in. diam. on pitch circle 113in. diam.—
Overall’ height 5iin A £6 speaker offered for only £3.19.6
pl 716 . Don’t miss this offer. 15in. 25 watt £7.19.6
18in. 100 watt 219. 10.0.

THE 5-5 WATT STEREO AMPLIFIER

Made by one of our most famous makers for a de-luxe player. This amplifier
has a quality of reproduction much better than average. Using a total 16 tran-
sistors and a generously sized mains power pack Controls include bass, terble,
balance and volume. Suitable for 8-16 chms i with

for tweeter mid-range and bass thus giving option of 1, 2 or 3 speakers per
channel. Offered at about one third of ita original price only £9.19.8d. plus
6/6d post and insurance.

| HOUR MINUTE TIMER

Made by famous 8miths company, these have a large
clear dial, aize 4} x 3%, which can be set in minutes up
to 1 hour. After preset period the bell rings. Ideal tor
processing, a memory jogger or, by adding almple lever,
would operate micro-switch 22/6.

A.C. Condensers—these make good voltage droppers for working low voltage
appliances from AC mains—the big advantage being there is no heat. Also
usetul in power factor correction, motor starting and in DC circuits where reverse
voltage ia encountered.

1.5 mfd 400v 3/8 5 mid 570v 9/8 12 mtd 250v 11/6
2 mid 440v 4/6 6.25 mid 250v §/6 16 mid 250v 13/8
3.4 m1d 440v 6/6 8 mid 250v 9/6 20 mid 275v 16/8
3.5 mid 250v §/6 8 mtd 440v  11/8

Gro-lux Lighting. 8pecial tubes give light rich in U.V. and other rays necessary
for plants and fish kept indoors away from natural suniight. 12in. 8 watt tube
28/6—control kit comprieing choke and starter—tube ends and clips—starter
koider and diagram 19/8—post and insurance 8/6 on either or 4/8 on both items.

VARYLITE
Will dim ineandescent lighting up to 600 watts from full
brilliance to out. Fitted on M.K. flush plate, same slze and
Bxing as standard wall switch so may be fitted in place of this,
or mount on surface. Price complete in heavy plastic box with
control knob £8.19.6.

in series to mAke a 240 volt maina operated ele-
ment of 3kW. Price 20/= per length, 4/6 post on
any quantity.

8-Core Leads. Heavy duty 23/36, ;veuge length
51t. 10/~ per dozen lengths, plus 4/6 P. &l

Papst Motors. Est. 1/40th }

h.p. Made for 110-120

volt working, but two of s

these work idealiy to-

gether off our standard

240 volt mains, A really

beautiful metor, ex- | 1

tremely quite running 4
—ie

and reversible. 30/- each.
Instrument Knobs. %in. dia.

head with {in. shank for

tlatted 1in. spindle, 8d. each,

8/- dozen. Ditto but with

-, metal disc, 1/~ each, 11/= dozen.

Midget Output Transformer. Ratio

140:1. 8ize approx. lin. x §in. x §in.

primary impedance 450Q. Con-

nection by flying leads. 4/6 each
48/- doz.

lﬁdget Output Transtormer. Ratio
80:1. Slze approx. 1§in. x lin. x §in.

Primary imepdance 132 Q. Printed
circuit board connecuon. 5/6 each, £3 doz.
B

4-Gang Air Spaced Tun-
ing Condenser for AM/FM
circuits. AM rf section
200 pf osc section 80 pf
both with trimmers.—
FM rf section 9.5 pf osc
» vection 11.2 pf—integral
slow.motion drive 9/6

Mains Connector. A quick
way to connect equip-
ment to the mains safely
and firmiy—IL., N. am

E. coded to new colour
scheme: disconnection by
plugs preventa accidental
switching on; has sockets
which aliow insertion of
meter without discon-
nection; cable inlets
firmly hold one hair wire
on up to four 7.029 cables. 12/8 each

DRILL
CONTROLLER
Electronically changes
speed from ° approxi-

mately 10 reva. to
maximum. Full powerat
all speeds by finger-tip
control. Kit includes all
parts, case, everything

and full instructions
19/6. plus 2/6 post and insurance.
Made up model also avallable
87/6 plus 2/6 p. & p.

ELECTRIC CLOCK
WITH 25 AMP SWITCH
Made by Smith’e, these units are
as fitted to many top quality
cookers to control the oven. The
clock is mains driven and fre-
quency controlled so it is ex-
tremely accurate. The two small
dials enable switch on and off
times to be tely set. Ideal
for switching on tape recorders. Offered at only a
fraction of the regular price—new and unused
only 89/6, less than the value of the clock alone—
post and insurance 2/9.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 123 volts for up to
500mA (class B working) Takes the place of any
of the following batteries: PP1, PPS, PP4, PPS,
PP7, PP9Y, and othm Kit comprises: mains

rectifle and load resistor,
condensera and \nu'.ruc'.lonu Real snip at only
16/6, plus 3/6 postage.

s,

Where postage is not stated then orders
over £5 are post free. Below £5 add 2/.
8.A.E. with enquiries please.

worldng order they will be

\/

ELEGTRONICS (CROYDON) LTD

Dept. PW, 266 London Rd., Croydon CPO-2TH
Also 102/3 Tamworth Road, Croydon
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Mon.—Sat. 9 a.m.
VALVE MAIL ORDER CO Tz
(] (] (] . Closed Sat. 1.30—2.30 p.m.
Open Daily to Callers
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM, S.W.16 SN Wi
1A7 /0 6BRE  12/6 6K7GT _ 4/6)10C1  20/-|2oL6GT 7/-|150B2 11/6 DK3z  7/9 ECH3s 11/6 EY86  7/-|PCF80  6/9 PY8o1  §/6 UCL83 10/
1D5 7/6‘6387 25/~ 6K8 2/9(10C2  12/8|26Y5 01—1150c4 9/6 DK91  6/-| ECH42 13/- |EZ35  6/-|PCF82  6/8(R2 7/8|UF41  10/6
1H5 7/-|6BW6  14/6|6K8M 11/8 10F1  14/9|2524 6/3|801 9/6|DK92  9/-|ECH81 5/9|EZ40  9/-|PCF84 8/~ RI9 79| UF89 78
ILD5  6/-|8BW7 13/-|6K8G  8/-|10F3  18/-{25Zb 8/—|807 9/-|DK98  7/9|ECH83 8/8|EZ4l 9/6| PCF86 8/~ |RG5/500 80/~  UL4l 12/
INSGT  8/-{6C4 5/-(6K8GT 7/~|10Fy  10/6|25Z8 8/6|813U8A DLe6 25/ |ECL8  7/-|EZ80 56| PCF801 9/9|8130  40/~|UL84 ~ 7/-
IR5 8/ |6C5G 5/-(6K26  15/-|10F18  8/-|28D% 9/3 120/-(DL®2?  6/3|ECL8:  7/- EzZ81 §/8 PCF802 8/9|SP4 8/-|UMB0  5/8
184 5/6|6C6 3/9/6L1 12/~ (10L1 8/-|30C1 6/9|813 75/-|DL93  4/—|ECL83 10/8/GY501 15/-|PCF805 15/~ 8P4l 3/6|uUs 21—
185 4/6|6C8G 8/-|6L6C 7/8|10LD11 10/6/30C15> 15/-|B66A  15/-/DL94  6/9|ECL836 /- (GZ30  10/-| PCF806 13 -|8P61 3/6|UU7T 21/~
IT4 4/-|6CD6(: 24/~ 6L18 8/-{10P13  13/8|30C17 5/3|DL85  7/9| ECLLB0030/- |GZ32  10/-|PCF808 15/8 STvu80/80 |LUS 21/~
3A4 4/-|6CHS  7/8/6Q7G  8/-|11E3  70/-|30C18 6/8|DL9s  7/6|EF9  20/-|GZ34 1l-|PCL82 7/9 95/~ UUY 8/3
3Q4 7/9|6CW4  13/8/6Q7GT  8/6|12AT6  4/9(30F5 67/-|DM70 8/~ |EF37A  7/-|HN309 20/-|PCL83 10/3|8U2  19/6/UY21 ® 9/6
3Q5 7/-|6D6 3/9/68A7M  7/-{12AT7  8/-|30FLI |57 12/-|DY8s  6/-|EF3%  8/~|KT36 18/-|PCL84 8/6/8U2i50 12/8/UY¥41  8/6
384 8/3|6E5 7/6168C7 7/-{12AU6  5/9|30FL12 19/-|7193 2/-|DY87  6/6|EF41  10/~|KT61  22/6| PCL85  9/3| T4l 17/8|UYss /6
3v4 6/9{6F1 12/8 ! 68G7 6/-{12AU7  5/9|30FL1s 15/6|7475  14/- Es8CC 12/- |[EF50  5/-|KT6é6 30/-(PCL86 9/3|TDD4  8/8| VMP4G 17/-
5R4CY 10/6/6F5G  8/-|68HT  3/8|12AX7  6/3|30L16 17/-|A6) n/slx-:,\so 3/6/EF80  4/6 KT81 _ 35| PD500 28/—|U10 748/ VP4B 25/
5U4G  5/8|6F6G 5/-168J7 8/-|12BA6  6/—|30L17 17/-|ATP4  2/3|EABCRO 6/6| EF85  7/-|KT81 (7C5) |PENA4 20/-|Ul4 7/8| VR105/30 6/6
5V4G  8/-(6F8G  56/6/68K7GT 4/9/12BE6  6/3(30P4  22/8| ATP; 12/-|EAF42 10/~ EF86  6/8 22/6| PENB4 20/-|Ul9 35/-| VR150/30 8/-
5Y3GT  6/-|6F1L 6/6/6BLTUT 8/~ |1 8/-|30P12  16/-|ATP7  8/8|EB41 10/-|EF89  5/8 [KT88 34/-|PEN45 7/-| U2 15/6| vI25  15/-
524G 7/-|6F13 6/6|6SN7GT 5/6/12E1 _ 20/-(30P19 15/-|AU2 80/~ EB91 8/-| EF91 3/6| KTW61 12/6| PEN46 4/-|U26 15/8/ VT3t 80/~
6/30L2 15/-[6F14  12/6/68Q7 7/8|12J5GT  2/6|30PL1 18/~ AUS 8/9| EBC33 8/8|EF92  2/8|KTZ41 6/-|PL36  10/9/U78 4/8| VU111 8/9
6A7 15/-|6F23 16/~ 6UIGT 12/-(12J7GT  6/6|30PL13 18/6| AZI 8/-|EBC41  9/9|EF98  15/- ML4  17/6| PL81 9/6|U191  13/8(VUI20 12/8
6A8G  19/6/6F24  14/-|6U5G  7/8|12K7GT 7/-|30PL14 15/-/ 4231  10/- [EBC90  4/9|EF183  8/8|ML§ 76| PL82 8/6(U251  16/3| VU508 35/-
6ACT 4/-|6F26  15/-|6VeM 12/-|12K8GT 8/-|35A5  12/6(CBL31 16/~ /EBF80 7/8{EF184  7/~|MSP4 10/ PL83 7/6|U301  12/6/ W8iM  13/8
B8AKS 5/-|8F28 14/- 18V6G 4,8(12Q7GT 6/-|33L6 9/-|CCH35 15/-|EBF83 8- EL32 3/8 MUL4 7/6 | PL84 7/-{0403 6/6| XH1-5  5/-
6AMD  4/6|6F32 2/9/6V6GT  6/6(12847  8/-(35W4  4/8|CL33  20/- ([EBF89 ¢/6|/EL33  12/8/MX40 12/6/PL500 14/6|U404 78| XP1-5  b/-
6AM6  3/6/6G6 3/8{6X4 4/6{128G7  6/-|35Z3  10/-|CVsbo 25/-|EBLY 14/~|EL34 10/6/N78 = 19/-|PL504 18/-| U801 _23/8|X8G1-5110/~
6AQ5  8/3|6H6 3-|6X5G  4/8|128HT  3/-[35Z4GT 8/6|CY30 12/6| EBL21 12/-|EL38  22/6|N108 25/~ PL508  20/- UABCSO 8/8) V63 778
6A87G  15/-|6J5M 9/-|6X5GT  6/-|148J7  3/8/3025 8/-|cvsl 8/6|EBL31 27/8|EL41  11/-[NGT1  $/86|PL509 29/- UAF42 30/6 Tubes
6AT6  4/9/6J5G 4/-|7B6 11/6|128K7  4/9|37 6/6| DAC32 7/~ |EC90 5/-|EL42  11/8|NGT7 55/-|PL802 16/6 UBC41 9/8{3EGI  85/-
6AU6  5/~|6I6GT  5/8|7B7 7/8|128RT 5/ |42 6/-| DAF91 4/8(ECC81  6/-|EL84  4/9/0A2 8/-{PX4 24/~ UBCBI  9/3/3FPT  20/-
€B4G  20/- |6J6 3/67C> 22/8{14H7 9/6{50B5 6/6| DAF96 7/6/ECC82  5/9/EL95  8/6/0C3 5/-|PX25  27/6/UBFR0 7/~ |5CP1  B5/-
6BBG  2/~(6J7M 8/6/7C8 15/-|19AQ6  5/-|50CH 6/3| DCCo0  20/-| ECC83  6/3| ELLS0 20/-|0Z4 48{PY3s 10/9|UBF&s 7/8/CV1526 85/
6BAG 5/~ (6J7G 8/- |TDb 8/-|20D1  10/-|50CD6G 81/ DF33  8/-|ECC84 5/6EM34 18/-|PC86 11/8/PYS81  5/9|UCC84  8/6 ACR131100/-
6BEs  5/-(6J7GT  7/6|7B7 6/6/20F2  14/-|GOL6GT 8/~ DF70  9/-|ECC85 §/-|EMSo  7/6/pCss  11/8(PY82  5/3|\UCC85  7/8 VCR97 45/~
6BH6  8/-[6K6GT 8/-|7R7 13/-|20L1  20/-|75 9/6/ DF91  4/-|ECC88  7/6| EM81 10/ |PC97 8/9|PY83  7/-|UCF80 8/8| VCR517B
6BJ6 9/-|6K7 1/9 |87 45/-|20P4 20/ |78 5/—|DF92  3/6|ECFs0  6/6{KM84  7/8(PCC84 6/8|PY500 18/6| UCH42 10/8 -
6BQ7A  7/-|6K7M s.‘s‘nu 8/6|20P5  20/-(80 7/6 DF96  7/8| ECF82  6/8{ ESU150 20/- | PCC89 10/8{PY500 28/~ UCHS8I 7/—lvcx:,17c
6BR7 17/-|6K7G¢  2/-|9BWhH  7/-125A6 5/9185A2 7/3/DR77  4/8/ ECH21 12/8/KY51  7/8| PCCI89 10,6 PYB00 _ 8/6|UCLS2 _ 7/8 46/~
[OAL0 3/-| 0C36 876 0CT7 8/-|0C122  12/%
Manufacturers and Export Inquiries Welcome YALVES & TRANS'STORS 8:;'[' 1/910C44 ;;;‘[8%;50 g;; 88;3 j;g
ila
OBSOLETE TYPES A SPECIALITY 6/0| ACL28 4/6| AFI118  12/-| A9l 3/- 0C79 5/~| 0C140 s/‘;
5/-|AClin 6/2| BC108 3/6| 0A200 12/60C81 4/-|0C141 12/
CUOTATIONSgEOR ANV ALY ERNOT| TLISTIED 16/6| ACY18  4/-|BClon 9/6| OA2 - | i7/-|OCBID  3/-|0CI8S /=
Express postage 9d. per valve. g/— Agz: 5/~ Bv}rm 6/~ OAZ24? h | OCT 3/6 OCEIDM  3/-!OC170 5/8
; 0. .0.D. /3|ACY28  4/-|BFY%0  12/6|0AZ246  4/8|0C71 3/-{0C8IM  3/-|0C17! 6/~
Ordinary postage 6d. per vaive. C.W.0. No C.0.D 3/-|ACY39  12/6| BY100 i/6]0C16 15/0| 0C72 4/-|0C82 3/-10C172 I~
Tube postage 7/6 each 4/-|AD14%  12/-|GET114 4/~ OCl9 8/6|0CT73 7/3/0C82D 3/~ 0C300 5/8
. . : 8/-|AD161 7/6/GI7M 6/6/0C20 ' 20/-{0CT4 4/6/0C83 4/6| 0C201 8/6
Special Express Mail Order Service 5/6|AD162  7/-|NKT274 4/9|0C28  12/6|0C7c  4/8|0css  #/9locae: 86
2 5/-| AF117 4/6INKT713  7/6| OCS5 8/310C7 3-|0C114  7/6/0C203 6/
SEND S.A.E. FORLIST OF 3,000 TYPES

The New Picture-Book’way of learning

BASI ELECTRICITY (5voLs)

ELECTRONICS (6voLs)

You'll find it easy to learn with this out-
standingly successful NEW PICTORIAL
METHOD—the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by an accurate, cartoon-
type drawing. 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 TRY IT, IS TO PROVE IT

This;:arefully‘ p}‘anned sexges . To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 THP
A e i traininy g Please send me WITHOUT OBLIGATION TO PURCHASE, onc of the
technicians in Electricity, . above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
Electronics, Radio and in good condition within 7 days or send the following amounts. BASIC
Telccomimanicationsy . ELECTRICITY 75/- Cash Price, or Down Payment of 20/- followed by 3
] formightly payments of 20/~ each. BASIC ELECTRONICS 90/- Cash Price,
WHAT READERS SAY or Down Payment of 20/~ followed by 4 fortnightly payments of 20/~ each.
l This offer applies to UNITED KINGDOM ONLY. Overseas customers
‘E’l)ﬂythiﬂg iS clearly set out ) cash with order, prices as above.
... I am well pleased with this pictorial system. Everything B Tick Set required (Only one set allowed on free trial)
is clearly set out in diagrams , . . L.P., Co. Armagh. B BASIC ELECTRICITY D BASIC ELECTRONICS D
‘.. .very pleased with the set . .. " Prices include Postage and Packing.
... I was very pleased with the set of Basic Electronics. Please
serid Basic Electricity . . . D.W., Margate. . Signature N
< .. how understandableyour books are . . . . (If under 21 signature required of parent or guardian)
. . . Pleased to say how understandable your books are, I now NAME
have a sound knowledge of the subject . . . A.A., Hull. W o RRiaRS
A TECH-PRESS PUBLICATION . FULL POSTAL

ADDRESS .

POST MOW FOR THIS OFFER
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PART 18

INTEGRATED
CIRCUITS

(continued)

Linear 1.C.'s

HE term linear integrated circuit is applied to

I all non-digital devices. Originally they were d.c.

amplifier circuits used in analogue computers

for differentiation, integration etc., and were con-

sequently required to have precise and linear

characteristics. Now the term is used loosely and
includes many specialist devices.

The d.c. amplifiers produced utilise fully the
advantages of matched pair operation in long tail
pair circuits. Again in order to minimise resistive
elements active constant current generators are used.
Consequently the amplifiers—such as the operational
amplifier shown in Fig. 18—are extremely stable in
terms of temperature and drift. This basic configura-
tion is used for many applications such as a.f., if.,
r.f. and wideband amplifiers.

Special Circuits

Many specialist circuits are now available such as
audio amplifiers, power control circuits, motor con-
trol circuits, i.f. strips and complete receiver circuits
which only require the addition of tuned circuits
and controls. Most of these circuits are the control
devices for power stages and are rarely designed as
complete devices. The power limitations restrict the
output stages, although 5W audio amplifiers are
available in integrated circuit form. Table 2 gives. a
list of some of the devices available together with
costs, parameters and applications,

Summary and Future Trends

We have seen how integrated circuits are fabri-
cated and investigated some of their advantages and
disadvantages. Perhaps the greatest advantage is
reliability and simplicity of design. When using cir-
cuit blocks, design time is reduced and all the layout
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.K.TITMAN, B.Sc. (Eng)
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Cascode

1st ditterential 2nd ditferential
stage stage output

Fig. 18: Typical linear integrated clrcult.

and interaction difficulties solved. They are still new
and consequently the full potential has yet to be
realised. Undoubtably the very basis of electronics
will change through the widespread use of integrated
circuits since multi-element, complex devices will
become feasible and perhaps commonplace. Un-
doubtably as the range widens designers will increas-
ingly operate simply as systems engineers, building
circuits with integrated circuit “bricks”. It is because
they are the devices of the future that it is important
they are understood, just as it is important to be
aware of the many devices which are available.

With this final article the series “PW Guide
to Components” comes to an end. The series
which began. in December 1968 has covered
the whole range of components used in the
field of electronics from simple resistors to
the latest in integrated circuits. It is hoped
that the series has proved of some worth to
our readers. [ |
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Table 2: Parameter and Cost of Some Linear Integrated Circuits

Device, designation and circuit function Parameters Cost Supplier
Operational amplifier: High gain, linear d.c. Open loop V gain 3,000 to 75,000 50/- to £5
amplifier for critical Zin15kQ to2M Q upwards to £25 Most
applications Common mode rejection 75-100dB
Wideband Amplifier: Wideband d.c. and Frequency d.c. to 2 or 5SMHz 20/~ to 50/~
video amplifiers Power gain about 50dB upwards to £10 Most
Signal to noise about 70dB
Power output about ;W
R.F. amplifiers: R.F. and I.F. Voltage gain about 25dB 30/~ to 50/-
amplification Frequency d.c. to 40MHz upwards to £17 Most
I.F. Amplifiers: A.M. and F.M. Voltage gain 60-70dB at 4-5 MHz 12/6 to 30/-
I.F. amplifiers and Noise figure about 8-5dB Most
discriminators A.F. output level about 200mV
Audio amplifiers: Direct low output to Voltage gain about 20-50
speakers or to drive Power output about 0-5-5W £2 to £6 Most
p.a. stage Bandwidth about 500 KHz
Pre-amplifiers: Low level audio stages, Bandwidth from 20Hz—10kHz to 12/6 to 30/—
f.e.t. input d.c.—500kHz upwards to £15 Most
Difterential amplifiers: General purpose with Difterential voitage gain 60-150 30/~ to 50/-
Darlington input stages Bandwidth d.c. to 0-2 up to 2MHz upwards to £10 Most
and cascode output
Diode and transistor General purpose circuits | Signal diodes 1-8pF, 0-73V Approx. 20/~ Most
Arrays: with matched diodes or Transistors VcE. about 15V
transistors lcmax about 50mA
hFE about 60
Receiver All semiconductors in R.F. range 10-30MHz
semiconductors: receiver or transmitter; I.F. 100-500kHz Approx. 50/- Mullard
a.m. or f.m,, and i.f. and Amp. gain 50dB
10MHz amplifier
Optoelectronic Gallium arsenide diode Computer and communications — T
amplifier: and photodiode
interface
Phase controi: Module for cbntrolling Gate current 2A peak
phase switching of Supply 8-5V Approx. £4 G.E.
triacs and thyristors Input—feedback or manual
Voltage regulator: Error amplifiers for D.C. voltages to 15V direct 20/~ to £5 Most
controlling d.c. power
supplies
Zero switch module: Thyristor and triac Zero line voltage sensing, output to
controller switching at 15A, 240V triac Approx. £5 G.E.
zero volts only
Complementary Monolithic Frequency 100kHz
unijunction: complement of Stability + 06% Approx. 30[- G.E.
p-emitter unijunction Voltage (Vbb) 30V max.
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New for Project 60
Active Filter Unit

The Sinclair Active Filter Unit is a new addition to our Project 60
range of high fidelity modules and is designed to complement the other
modules in the range. Its performance is such, however, that users of
other amplifier systems might well consider adding it to their assemblies.

The purpose of & filter unit is to reject frequencies above (scratch) or
below (rumble) a specific cut off frequency when these frequencies
contain unwanted interference. The Sinclair A.F.U. is unique in that the
cut off frequency is continuously variable for both the scratch and
rumble units and, as the attenuation in the rejection band is rapid
(12dB per octave), the removal of interference can be achieved with less

loss of the wanted signal than has previously been possible.

':l" i i

il
u i
FR
v

Supply voltage 15 to 35V Current 3mA max.
Gain at 1kHz, filtersflat 0.98 (—0.2dB)

H.F. cutoff (—3dB) variable from 28kHz to 5kHz
& H.F. filter slope 12dB/octave

Each channel of the A.F.U. has an overall gain of unity and, as the imput
impedance is high and the output impedance is low, it may be connected
between the pre-amplifier and power amplifier sections of any amplifier.
Both amplitude and phase distortion have been made quite negligible by
Z % the careful design and the large amount of negative feedback employed.

Specifications
/ P
Designed for connection between the Stereo 60 pre-amplifier and
two Z-30or 2-50 power amplifiers.
Employs two Sallen & Key type active filter stages, the first being a
S 10 20 30kHz| rumble (high pass) filter and the second a scratch (low pass) filter.
LOW PASS The two stages use complémentary transistors to minimise distortion.

! I o .,. L.F. cut off (—3dB) variable from 25Hzto 100Hz

A LB 7 L.F. filter slope 12dB/octave

b fpmoooee - o Distortion at 1kHz (35v supply) 0.02% at rated output (250mV R.M.S.)
T@r - Frequency response, flat position, 35Hz to 20kHz—1dB
B ™ 25Hz to 28kHz—3dB

Built, tested and guaranteed E 5 .1 9 " 6

Z 5 0 FORTY WATT R.M.S. (80 WATT PEAK)
- HIGH FIDELITY POWER AMPLIFIER

The Z-50 has been designed for applications requiring higher output power than the
Z-30. The maximum supply voltage is raised to 50 Volts and the output power is
40 watts continuous R.M.S. in to 3 or 4 ohms and 30 watts continuous into
8 ohms. The Z-50 is otherwise identical to the Z-30 in design and specification, the
increased power being obtained by using much higher current power transistors used
well within their rated limits.

The Z-50 is, of course, compatible with the other Project 60 rhodules, such as the
Stereo 60, and since the price is only 20/- higher than that of the Z-30, customers may
like to consider the advantages of buying two Z-50’s for their systems now in case
higher power is required later.

Where the full output power is not required the Z-50 may be used with the PZ-5 or
'PZ-6 but for the full output power the PZ-8 should be used. This unit is a stabilised
power supply providing 45 volts at up to 3 amps. It is supplied without mains trans-
former as it is designed for use with a readily available "Radiospares’” unit.

Z-50 built tested and guaranteed E 5 " 9 " 6 PZ-8 E 5 .1 9 " 6

RADIONICS

m m
SIS sner  raoon

SINCLAIR
Z-50

LIMITED

Tel: 0223 52731
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Project 60 an exciting alternative

It is not likely that anyone purchasing an amplifier today would
have difficulty in finding one that met al! his requirements, although
the price might not be as low as could be wished. But one's needs
can change, also the technically correct amplifier may be physically
inconvenient. if there is an amplifier available, of the right size and
price, to meet all your needs for the foreseeable future, then that is
your best buy. If not, we offer a possibility which we believe to be
an exciting alternative approach. That aiternative is Project 60.

Project 60 now comprises a range of modules which connect
together simply to form a compiete stereo amplifier with really
excellent performance. So good, in fact, that only 2 or 3 amplifiers
in the world can compare in overall performance. Now with the
addition of three new modules to the range, the constructor has
choice of assemblies with either 20 or 40 watts output per channel,
with or without filter facilities.

The modules now are: 1. The Z-30 and Z-50 high gain power
amplifiers, each of which is an immensely flexible unit in its own
right. 2. The Stereo 60 pre-amplifier and control unit. 3. The Active
Filter unit with both high and low audio frequency cut—offs. 4.
The PZ-5 and PZ-6 power supplies. A complete system could
comprise, for example, two Z-30's, one Stereo-60, and a PZ-5.
The P-Z6 is stabilised and should be used where the highest
possible continuous sine wave rating is required. An A.F.U. may

— g [ — |
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be added later. In a normal domestic application, there will be no
significant difference between using PZ-5 or PZ-6 uniess loud-
speakers of very low efficiency are being used, in which case the
PZ-6 will be required. For assemblies using two Z-50's there is the
new PZ-8 stabilised supply unit to ensure maximum performance
from these amplifiers.

All you need to assemble your Project 60 system is a screwdriver
and soldering iron. No technical skill or knowledge whatsoever
is required and, in the uniikely event of you hitting a problem, our
customer service and advice department will put the matter right
promptly and willingly. Project 60 modules have been carefdily
designed to fit into virtually all modern plinth or cabinets and only
holes need be drilled into the wood of the plinth to mount the
control unit. Any slight slip here will be covered by the aluminium
front panel of the Stereo 60. The Project 60 manual gives all the
buildings and operating instructions you can possibly want,
clearly and concisely. Perhaps the greatest beauty of the system
is that it is not only flexible now but will remain so in-the future as
the latest additions to the range show. A stereo F.M. tuner is next
to come. These and all other modules we introduce will be com-
patible with those already available and may be added to your
system at any time. And because Sinclair are the largest producers
of constructor modules in Europe, Project 60 prices are remarkably
low.

SINCLAIR  RADIONICS

22 NEWMARKET ROAD, CAMBRIDGE

LIMITED

Tel: 0223 5273t



Z .3 TWENTY WATT R.M.S. (40 WATT PEAK) HIGH
FIDELITY POWER AMPLIFIER

The Z.30 is a complete power amplifier of very advanced design employing 9
silicon epitaxial planar transistors. Total harmonic distortion is incredibly low
being only 0.02% at full output and all lower outputs. As far as we know, no
other high fidelity amplifier made can match this specification, no matter what the
price. Thus you can be utterly certain that your Project 60 system will do full
Justice to your other equipment however good it may be. The 2.30 is unique
in that it will operate perfectly, without adjustment, from any power supply
from 8 to 35 volts. It also has sufficient gain to operate directly from a crystal
pickup. So in addition to its use in a high fidelity system you can use a .30 to
advantage in your car or a battery operated gramophane for your children, for
example. These, and many other applications of the Z2.30 are covered in the
manual of circuits and instructions supplied with every Z.30 high fidelity power
amplifier.

SPECIFICATIONS

Power output—15 watts R.M.S. into 8 ohms using a 35 volt supply: 20 watts R.M.S.
into 3 shms using a 30 volt supply.

Output—Class AB.
Frequency response: 30 to 300,000 Hz + 1dB.
Distortion: 0.02% total harmonic distortion at full output into 8

ohms and at all lower output levels.
better than 70dB unweighted.
250mV into 100Kohms. !
> 500.
3 to 15 ohms.
From 8 to 35 V.d.c.(The Z.30 will operate ideally
from batteries if required.)
3% x 2'/, x V2 inches.

PRE-AMPLIFIER AND
CONTROL UNIT

Signai-to-noise ratio:
Input sensitivity:
Damping factor:
Loud ker Im

p p
Power requirements:

STEREO 60

The Stereo 60 is a stereo preamplifier and control unit designed for the Project
60 range but suitable for use with any high quality power amplifier. Again silicon
epitaxial planar transistors are used throughout and great attention has been
paid to achieving a really high signal-to-noise ratio and excellent tracking between
the two channels. Input selection is by means of push buttons and accurate
equalisation is provided for all the usual inputs. The tone controls are also very
carefully designed and tested.

SPECIFICATIONS

e Input  sensitivities—Radio—up to
3mV Magnetic Pickup—3mV: correct
to R.|.A.A. curve = 1dB: 20 to 25,000

o Channel matching—within 1d8.
o Tone controls—TREBLE + 15 to
-15dB. at 10KHz: BASS + 1510 - 1508

APPLICATIONS
Hi-fi amplifier; car radio amplifier: record player amplifier fed directly from
pick-up; intercom; electronic music and instuments; P.A.; laboratory work
etc. Full details for these and mamy other applications are given in the manual
supplied with the Z.30.
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Power versus distortion curve
of Sinclair Z2.30 amplifier

Z.30
Built. tested and guaranteed. with

cireuits and instructions manual

Treble and bass
cut  and  boost
curves of Sinclair
Sterso Sixty

1

H—— i [

Ready for immediate Eg- 193- sd-

installation

Hz. Ceramic Pickup—up to 3mv:
Auxiliary—up to 3mV.
@ Output—250mv

at 100Hz. ,

o Power consumption 5mA.

e Front panel—brushed aluminium
with black knobs and controls.

¢ Signal-to-noise ratio—better than
UOdB.

SINCLAIR

o Size 8, x 4ins.

MAINS POWER

SUPPLY UNITS
PZ_5 30 volts unstabilised—suffi-
cient to drive two Z.30's and

, W’m a Stereo 60 for the majority
s i of domestic applications. £4.19.6

PZ-6 35 volts stabilised—ideal for

driving two 2.30°s and a
Stereo 60 when very low efficiency
speakers are employed. £7.19.6

4

« PZ-8 45 voits power supply unit for
use with Z.50 amplifiers (less

' mains transformer) £5.19.6

GUARANTEE

It at any time within 3 months of purchasing Project 60
modules from us. you are dissatisfied with them. we will
refund your money at once. Each module is guaranteed to
work perfectly and should any defect arise in normal use we
will service it at once and without any cost to you whatso-

—— .

BUILDING A PROJECT 60 ASSEMBLY

The iflustration here shows
quite clearly how easily
Project 60 can be con-
tained in one of today's
slim, modern plinths. Very
little space is required to
house these Sinclair units,
and within the space of the
motor plinth, you can in-
stallastereoamplifierofthe
very highest quality. If, for
example you have already
put together an assembly
as illustrated here, adding
the Active Filter Unit
would be very sasy.

1C.10 MICROMATIC AND Q.16. Please see next page

I To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE |

ever provided that it is returned to us within 2 years of the

thereafter. No charge for postage by surface mail. Air-mail
charged at cost.

purchase date. There will be a small charge for services I

Sirci=ir—

money order

| Please send I

| NAME I
I I
| For which | enclose cash/cheque/ h :

PW 670
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SINCLAIR IC.10

MONOLITHIC INTEGRATED CIRCUIT
HI-FI AMPLIFIER COMBINED WITH PRE-AMP

The Sinclair 1C-10 is the world’s first monolithic integrated circuit
high fidelity power amplifier and pre-amplifier. The circuit itself, a
chip of silicon only a twentieth of an inch square by one hundredth
of an inch thick, has 5 watts R.M.S. output (10w. peak). It
contains 13 transistors (including two power types), 2 diodes,
1 zener diode and 18 resistors, formed simultaneously in the
silicon by a series of diffusions. The chip is encapsulated in a solid
plastic package which holds the metal heat sink and connecting
pins. This device is more rugged and reliable than any previous
amplifier and has considerable performanee advantages. The most
important are complete freedom from thermal runaway and very
low level of distortion.

The IC-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition tone and volume control network and a battery or mains
power supply. The IC-10 may be used simply in many other
applications including car radios, electronic organs, servo
amplifiers (it is d.c. coupled throughout). Stabilised power
supply, oscillator, etc. The pre-amp section can be used as R.F. or
I.F. amplifier. We give a full guarantee on every IC-10 knowing
that every unit will work as perfectly as the original and do so
for alifetime. :

SINCLAIR MICROMATIC

A powerful high quality
radio smaller than a
matchbox

Considerably smaller than an ordinary box of
matches, this is a multi-stage A.M. receiver
with remarkable standards of selectivity, power
and quality. Powerful A.G.C. counteract fading
from distant stations: bandspread at higher
frequencies makes reception of Radio 1 easy at
all times. Venier type tuning and self-contained
special ferrite rod aerial makes station separa-
tion easy. The plug-in matching high quality
magnetic earpiece ensure wonderful reproduc-
tion of speech and music. Everything including
the batteries is contained within the attractively
designed black and aluminium case. Whether
you build your Micromatic or buy it ready built
and tested, you will find it as easy to take with
you as your wristwatch, and dependable under
the severest listening conditions.

In kit complete with
earpiece, case, Instruc-
tions and solder in
fitted pack.

49/6

Ready built, tested and
guaranteed. with ear-
piece.

59/6

Mallory Mercury Cell,
RME75 (Two needed)
2]8 each.

Sinclair Project 60—see pievious three pages

- Output:

SPECIFICATIONS

10 Watts peak. 5 Watts R.M.S. continuous
5 Hzto 100 kHz 4- 1dB
Less than 1% at full output.

Frequency response
Total harmonic distortion :

Load impedance : 3 to 15 ohms.
Power gain: 110dB (100,000,000,000 times) total.
Supply voitage: R 8 to 18 volts.
Size: 1 x 0.4 x 0.2 inches.
Sensitivity : 5mV.

Input impedance: Adjustable externally up to 2.5 M ohms.
3 transistors are used in the pre-amp and 10 in the power
amplifier. Class AB output with closely controlled quiescent
current which is independent of temperature. Generous negative
feedback round both sections, completely free from cross-over
distortion at all supply voltages, making battery operation
eminently satisfactory.

With comprehensive manual
of circuits & instructions
Post free.

an outsta\ndingly
fine loudspeaker

0.16

Developed on entirely original design principles, this
compact, beautifully styled shelf-speaker accepts up to
14 watts R.M.S. loading at 8(). Frequency response
60—16,000 Hz. Size 9%" square x 43" deep, on plinth.
Teak surround, with ali-over celiular foam front and
special seamless sealed sound chamber.

£8.19.6

I_O SINCLAIR RADIONICS LTD.. 22 NEWMARKET RD. CAMBRIDG—I E n I r

|SINCLAIR RADIONICS LIMITED

|22 NEWMARKET ROAD, CAMBRIDGE
Telephone 0223 52731

| for which | enclose cashi chequefmoney order

A
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DEPT.D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344

BI-PRE-PAKLTDO

FULLY TESTED AND MARKED NEW UNMARKED UNTESTED PAKS NEW TESTED & GUARANTEED PAKS
AC107 3/- | OC170 3- % B7s Integrated Circuits, Data and 4 { B2 4  Phoio Cells, Sun Batteries .3 to
28%9 gf: 88122)(1) ;’; 12 Circuits of types, supplied wuh10/ 4 Svolt, Sto2ma. 10/
AC128 276 | oco1 7. orders. o B77 9 ADlGl-ADlGZNPNIPNPTrans10/
ACITS g/— 26301 16 | B0 g  Dual Trans. Macched O/P pairs - | 5o Comp. Outout, Pair.

AF114 1= 2N?362 3 }l,‘ NPN. Sil. in TO-5 can. B79 4 lI’l’*le007 Sil. I}’ec. Diodes. 1. 00010/
F = e —— p— - 1 p. Plastic.
AF11S8 3 6 2N1304-5 5,’— B82 10 0OC45., OC8ID and OCGI 10/_ arm o p———
Apie miee 8- T ulard g e R T
AF239 2N3819 FET. 9:'— B83 Trans. Makcrs rejects. NPN/ i
Ars CRRATTIE 200 e N0 [ g L SR, £ 10/
‘ ower e — e ——
BFYS50 | Transistors 384 Siticon Diodes DO-7 glass eq B91 'NKT163/164 PNP Germ. TO-5
gg;%g 88%(3) 100 t0 0A200, 0A202. cquiv. 10/ ? ___edquivalent to OC44, OC45. 1%'
BSY27 oc3s B66 4 5() High quality Germ. Diodes. Min. 10/. P24 Nes 500 Mr seomw, 0 10/
glass type. sl bbbt~ ot i -
SY29 0C28 s 93 ‘GET113 T cq to ACYI17
BSY95A 0C3s 586 50 Sil. Diodes sub. min. IN914 and 4 and10 B 5 to Acyzlr;ﬁp Gl;:n Y 10/'
C41 0C36 IN916 types. / —
0OC44 AD149 — — — B9%6 5 2N3136 PNP Sil. Trans. T0-18 10/
0C45 AUY 10 B87 4 Germ. PNP Trans. cquiv. (010 HFE 100-300 [1.C. 600mA.
oc ZN3055 OC44, 0C45. OCBI, etc. /' . _200MHz.
7 | 25034 e ) B98 "XBl12 and XBI02 c equiv. to
0C73 Diod B88 Sil. Trans NPN, PNP, cqmvalenl 10 10
ocsi AAY42 503 0C200/1,2N7064, BSY95A, ec. 10/- S L G z /
81D 0A91 =
C83 49 B60 7 Wau Zencr Diodes. Mixed B99 Capacitors, Electrolytics. paper
OC139 8281 10 voltages. 10/' 200 silver mica, CZ‘?G Post and pack-1o/'
0C140 IN914 ey 1 ing, this Pak
- HS 1 Amp, Plasuc Dmdes 50-1,000 — e . =3
Packs of your own chaice 16 Volts. 6 large, 10 small 10/- He 250 mé"f"f R l',aCk-")/'
FREE ! up to the value of 10/- with § He 40 250mW. Zener Diodes DO- 710/ HT 40 Wirewound Resisiors. Mixed{()
orders over £4. min. Glass Type. AV. 40% Good Values. Postage 1/6. /'
RETURN OF THE UNBEATABLE P.1 Cc
1. omplementar . P.O. RELAYS 8 FOR
PAK. NOW GREATER VALUE THAN NPpN/PNP GirmSet 2 l6 Various Contacts and Coii 20,
EVER : Resistances.
Full of short lead semiconductors and electronic trans., Pak F.3. PAIR Post & Packaging 5/-
ggmz:lrl\;n':s hapﬂ;(l)): lfmt We guirea:!m_]e_e at least
I 1gN q 1y factor
PNP and NPN. and a host of drodles an o oS %  ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE 4
Mounted on printed circuit panels. Identification
chart supplied to give some information on the SEND FOR OUR FREE LISTS AND CATA- NO CONNECTION WITH ANY OTHER FIRM.
transistors. LOGUE OF ALL OUR PRODUCTS. CHECK MINIMUM ORDER 10/-. CASH WITH ORDER
P1 PLEASF ASK FOR PAK P.1. 10/ YOUR OWN EQUIVALENT WITH OUR FREE PLEASE. Add 1/- post and packing per order
. & P, on this Pak ONLY li< SUBSTITUTION CHART. OVERSEAS AND EXTRA FOR AIRMAIL.

WMAING YWITS for
TRANS/STOR falllPMéWf

The Ideal, economlcal and sate way of running Tran-
sistor Radlos, Record Players, Tape Recorders, Ampll-
flers etc, from A.C. Mains. All units are completely
isolated from mains by double wound transformer
ensuring 100% safety.

H A C SHORT-WAVE
. s . ‘KITS

WORLD-WIDE RECEPTION

= ~&®  Bolve your communles-
tion problems with this
g—gubﬂon Tnn?mor Interoom -yatex:x (ldmuter m:il P LU 8'3
ubs), in de-luxe plastic cabinets for desk or wa
mounting. Call/talk/listen trom Master to Subs and MA'NS UN'T

Subs to Master, Ideally suitable for Business, Sur-
gery, Schools, Hospital, Offioe snd Home. Operates
on one 8V battery. On/off switch. Volume control.

Provides three separate
switched output voltages

t wi . 6v.,7T4v. and 9v. DC. attrac-
SR A r B g et Ak tive Case with Indicator
MAINS INTERCOM slg:kétm;t‘:al:: Ie::fpu 57 6
No batteries—no wires.. Just plug in the Size 4% x 34 x 24 In. P.&P.2/6
mains for instant two-way. loud and clear ‘(Extra lead with DIN plug for Cassette pacorders 7/6)
communication. On/off S\\ itch and volume
control. Price £11.19.6. P. & P. 8/6 extra.

-
ERA , \ POWER PLUS
JABY ALS . MAINS UNIT
A A for transistor equipment
using 74v. Complete with
DiN plug for power socket.
Can also be supplled fora
6-volt output complete
with suitable plug, (State

Famous for over 35 years for Bhort-Wave Equip-
ment of quality, 'H.A.C." were the Original
suppliers of Bhort-Wave Receiver Kita for the
nmnleur constructor. Over 10,000 gatisfied

4 hnical Colleges. Hoa-
pitals, Public 8chools, R A.F., Army, Hames, etc.

- — ——
IMPROVED 1970 RANGE T

our
Price
omy

JIgns.

45 L make, model and voltage
(Ol,n;;agl:e xﬁodelk"DXSIé complete kit—price 56/6 AIT6NES] 45BLation Bint srcom for twOTw ey BImatant P. & P.2/6 required.)
and packing | -
Customer writes:—"Definitely the best one-valve Biome. Chupldte iitn ook, comaring: =ied: NOWHANAICABLESUNITERO RUUSERWILH
8.W. Kit available at any price. America and Battery 2/6. P. & P. 4/6. . ) 12v. CAR BATTERY as featured this Issue.

Suitable for running transistor radlos etc.
(State output reqd. - 6v, T{v or 9v) Price 35/- in-
cluding fused lead P, & P. 2/6

Australia received clearly at good volume.” This
kit all ine short-wave

drilled chassis, valve, accessories and full fnstruc-
tions. Ready to uuemble. and of course, as all our
producta—{ully guaranteed. Full range of other

B.W. kits including the famous model "K' und 3 MAJOR POWER Pl.us
K plus’ (illustrated ubove.) All orders despatched ey — ————" WhY not boost
by return. (Mail order only.) Send now for a business ~ effi- MAINS UNITS
descriptive catalogue, order form. clency with this incredible De-luxe Telephone Ampli- For single outputs, 8v, 9v, 12v, 18v, 39/6.
fier. Take d(:lwn longl:.ele:honeAmeusageu or ?‘léveonl) For two separate outputs, 44v + 4iv, ==
. " without holding the handset. A usetul office aid. On, . . 3 -
H.A.C.” SHORT-WAVE PRODUCTS oftawitch. Volume Control. Battery /6 extra.P. & P. A e A o s 0 O
29 Old Bond Street London W.1 3/6. Full price refunded if not satisfied in 7 days. g
. . WEST LONDON DIRECT SUPPLIES (P/W1) R.C.S. PRODUCTS (RADIO) LTD
169 KENSINGTON HIGH STREET, LONDON, W.8, . . .

{Dept. P,W.), 31 Oliver Road, London, E.17
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ELEGTR

ALU

RESISTORS:
Code Power Tolerance Range Valaes 1to® 10to89 100 up
available SEE NOTE BELOW

C 1/20W 5% 82 (Q-220K Q El2 18 16 15
C 1/8W 5% 4-7Q-330KQ  E24 2-5 2 175
C 1/4W  10% 4-7Q-10MQ E12 25 2 175
C 1/2W 5% 4-7Q-10MQ E24 3 25 2-28
MO 12w 2 1-0Q-1MQ E24 9 8 7
C 1w 10% 4:20Q-10M Q E12 ] 5 45
WW 1w 109% 41/20Q 0-22Q-3-3 Q E12 15d all quantities
wWwW 3w 5% 12Q-10KQ El12 154 all quantlties
wWw W 5% 12Q-10K Q El2 18d all quantities
Codes: ¢ — carbon film, high stability, low nolse.

MO = metal oxide, Flectrosil TR5, ultra low nolse.

WW = wire wound, Plessey.

Valaes: E12 denotes serfes: 1,1-2,15,1-8,2:2,2-7,3:3, 39,4-7,5-6, 6-8, 8-2 and their

decades.

E24 denotes series: as E12 plus 1-1,1-3,1-6,2,2-4,3, 3-8, 474,51, 62,75,
9-1 and their decades.
Prices are in pence each for quantities of resisfors of same ohmic value and power rating
NOT wnized values. (Ignore fractions of one penny on total resistor order.)

COLVERN 3 WATT WIRE-WOUND POTENTIOMETERS:
100, 15Q, 250, 500, 1000, 1500, 250Q, 500Q, 1K Q, 1-5K Q, 25K Q, 5K Q
10K Q, 15K Q, 25K Q, 50K Q. Price only 5/8 each.

CARBON TRACK POTENTIOMETERS: Double wiper ensures minimum noise level.
Long plastic spindles.

Single gang linear: 220 Q, 470 Q, 1K etc. to 2-2M Q each 2/6
Bingle gang log: 4K7, 10K, 22K, etc. to 2-2M Q . 2/8
Dual gang linear: 4K7, 10K, 22K ete. to IMQ 5 8/8
Dual gang log: 4K7, 10K, 22K etc. to 2M2 Q . B/8
Log/Anti-log: 10K, 47K, 1 Q only . B/8
Dual anti-log: 10K only .. 8/8
Any type with } amp. doubie pole maing switch extra 2/8

FETS n-channel low cost | NEW PLESSEY INTEGRATED CIRCUIT POWER
general purpose 2N5163, 25 AMPLIFIER TYPE SLA03A. Only 48/8 nett. Operates
volt, only 5/- each. Audio/ j§ with 18V power supply. Bensitivity 20mV into 20M Q,
rf. Texas 2N3819 8/6. 3 wattsinto7-5 2. Applications data with two or more.
Motorola 2N5459 (MPF105) | PE Nov. 68 Bteero Amplifier kit less metal work
8/9 each. £11/18/- NET compiete.

30 WATT BAILEY AMPLIFIER COMPONENTS:

Transistors for one channel £7/5/8 list, with 10% discount only £6/11/0.
Transistors for two channels £14/11/0 list, with 15% discount only £12/7/5.
Capacitors and resistors for one channel list £2.

Printed circuit board free with each transistor set.

Complete unregulated power supply kit £4/17/6 mono or stereo, subject to discount.
Complete regulated power supply kit £8/5/- subject to discount. Further details on
application.

CAPACITORS: All new stock Mediam electrolytics Small electrolytics
High ripple current types: Axial leads: Values §Axial leads: 5/10,
2000uF 25V 7/4; 2000uF 50V 11/4: | (uF/V): 50/50 2/-; 100/25 10/10, 25/10, 50/10
5000uF 25V 12/8; 5000uF 5OV ¢/-; 100/50 2/8; 250/25 §1/- each, 25/28,
21/11; 1000uF 100V 16/3: 2000uF 2/8; 250/50 3/9; 500/25 §47/25, 100/10, 220/
100V 28/9; 5000uF 70v 86/~ @ 3/9: 1000/10 5/-; 500/50 [j 10 1/3 each.
50004F 100V 58/3; 1000uF 50V 4/8; 1000/25 4/-; 1000/50
z{lz;zaoo,m 64V 15/5; 2500uF 70V [ 8/-; 2000/25 6/-.

9/8.

MULLARD Sub-min electrolytic C426 range: Price 1/3 each. Axial leads, Valune®
(uF/V): 0-84/64; 1/40: 1-6/25; 2-5/16; 2-5/64; 4/10; 4/40; 5/64; 6-4/6-4; 6.4/25
8/4: 8/40: 10/2-5; 10/16; 10/84; 12-5/25; 16/40; 20/16.720/64; 25/6-4; 25/25; 32/4;
32/10; 32/40; 32/64; 40/16; 40/2-5; 50/6-4; 50/25; 50/40; 64/4; 64/10; 80/2:5; 80/16;
80/25; 100/64; 125/4; 125/10; 125/16; 160/2:5; 200/6-4; 200/10; 250/4; 320/2-5;
320/6-4; 400/4; 500/2-5,F/V.

Wavechange switches: 1P 12W; 2P 6W; 3P 4W; 4P 3W long spindles, 4/9 each.
Slider switches, double pole double throw, 3/- each.

Suppliers o PEAK SOUND, SINCLAIR MAIN LINE PRODUCTS, etc., as advertised.
Also large stocks of all types of transistors, etc.

COMPONENT DISCOUNTS:
109 on orders for components for £5 or more.
15% on orders for components for £15 or more.
(No discount on net items.)

POSTAGE AND PACKING:

Free on orders over £2.
Piease add 1/6 if order is under £2.
QOverseas orders welcome; carriage charged at cost.

ELECTROVALUE ::-

28 ST. JUDES ROAD. ENGLEFIELD GREEN,

Hours 9-5.30. 8at. 1.0 p.m.
EGHAM' SURREY’ Telephone Egham 5533 (STD 0784-3).

Telex: 264475

EX-RENTAL TELEVISIONS
TWO-YEAR GUARANTEE

177 SLIMLINE 405 only
£11 100

19 SLIMLINE 405/625
39 Gns.

Carriage and Insurance 30/-
FREE ILLUSTRATED LIST OF
TELEVISIONS
177197 —24"—23"

WIDE RANGE OF MODELS,
SIZES AND PRICES
DEMONSTRATIONS DAILY

TWO.YEAR GUARANTEED TUBES 1009 REGUNNED
Slim Line Tubes 110° 17 and 19" 109/6, 21” and 23” 129/6.
Normal Tubes 70° and 90° 177 99/6, 21” 119/6, 14” and other sizes 79/6.

SPEAKERS 10/-, 24" 8Q, 34” 25Q, RECORD PLAYER CABINET
4710Q, 3” x 578Q, 77 x 4730, 8”7 x 49/6
373Q. BRAND NEW. P. & P. 2/-.

Transistors: Mullard matched output
'F;iR(Eya. oc8ID—2 OC8l's. P. P.

Transistor Radio Cases: 4 for £I.
Size 94" x 64" x 34”. P. & P. 9/6.

Ferrite Rads 3/6: 6” and 8” complete
with LW/MW Coils. P. & P. FREE.

STRIP LIGHT TUBES 3{9 each.
11" (284mm). 230/240 volts, 30 watts.
Ideal for cocktail cabinets, illuminating Cloth covered. Size 163" x 144" x
pictures,  diffused lighting, etc. 72”. Takes any modern auto-
6for £1. P. & P.free. changer.P. & P.7/6.

(DUKE & CO. LONDON) LTD.

€21/3 Romford Road, London, EI2 Tel. 01-478 6001/2/3

VALV ES SAME DAY SERVICE
NEW! TESTED! GUARANTEED
SETS L,/ 5% o b oy o oEom bion { R

0Z4 4/6| 12K8GT 7/3| DK91 5/9 | EF184 8/8/ PCL82 7/3| UBF80 5/9
1A7GT 7/6| 19BG6G17/6| DK92 8/6 EHS0 6/3| PCL83 12/-| UBF89 €/8
1H6GT 7/3|20F2 13/6/ DK% 7/3 | EL33  9/9| PCL8¢ 7/6| DOCB4
INSGT 7/9|20P3 11/9| DL35 5/~ | EL34 9/6| PCL86 8/-| DCC8S 7/3
1R5 5/9| 20P4 18/6| DL92  5/9 | EL41 11/-| PCL86 8/3| UCF80 7/3
25L6GT 5/~ DLyd  6/3| EL84 4/9| PENA412/6| UCH42 12/6
1T4 9/9| 256U4GT11/8| DL96  7/3 | EL90  4/8| PFL20011/9) UCH81 6/8
384 5/9/30C1  6/6| DY86 5/9 | EL500 12/8| PL36 /9| UCL82 7/-
3vd 8/3|30C15 13/-|DY87 5/9 | EMS0 7/6 PL81  8/8 UCL83 11/9
5Y3GT 5/8|30C17 16/-| EABC80 6/6 | EM81 7/6| PL81A 10/¢| UF41 10/8
BZAG  7/8|80C18 14/- | EAF42 10/~ |[EM84 6/9| PL82  6/6) UF80  7/-
6/30L2 12/-|30F; 16/~ | EBOlL /3| EM87 7/6| PL83  6/8 UF8s  6/8
6ALS 30FL1 14/-| EBC33 8/- | EY51 7/3'
6AM6 2/8| 30FL12 14/8| EBC41 8/6 | EY86  6/6
6AQ5  4/8| 30FL14 14/9| EBF80 6/9 | EZ40 8- PL504 13/6| UL4d4  20/-
6AT6 4/—|30L1 6/6| EBF89 6/3 | EZ41  8/-| PL508 23/8| UL84  7/-
6AU6 4/8|30L15 14/ ECC81 3/9 |Ez80 4/6| PM84 7/8/ UM8B4  6/8
6BAS  4/6|30L17 15/6) ECC82 4/9 | EZ81  4/9| PX25 12/-|UY4l 7/8
6BE6 4/9|30P4 12/-| ECC83 7/- |GZ32 8/9 PY32 10/-|UY85  6/9
6BJ6  8/6|30P12 13/9| ECC85 5/- |GZ34  9/9| PY33 10/-| VP4B 10/~
6BW6 13/-|30P19 12/~ ECCO1 3/~ | KTe1 9/9| PYS1 5/3 W77 3/
6C5G  4/9(30PL1 14/9| ECC80412/- (d 7
6F13  8/6| 30PL13 17/6| ECF80 6/6 | N78  17/6 PY83  5/9| 277 2/9
6Fi4 9/ 30PL14 16/6| ECF82 6/8 | PABC80 7/~ PY88  6/9| Transistors
6F23 14/3| 35L6GT 8/6| ECH35 8/- | PC86 10/3| PY800 7/8| AC107 3/8
6F25 18/-|35W4  4/6| ECH42 13/6 | PC88 10/3| PY801 7/6| AC127 2/8
635G  4/9| 3524GT 5/-| ECH81 5/9|PC9  8/6| R19 6/6| AD140 7/8
6J6 3/-|6063 12/6| ECH83 83 |PCo7  8/8| R20  12/8| AF115  §/-
807 9/-| ECH84 7/8 718 AF116 3/-
2/9| AC/VP210/- | ECL80 7/~ | PCC84 6/8| U26  12/-| AF117 4/~
6L18  6/-| AZ31  9/6| ECL82 6/9 | PCC85 6/-|U47  13/8| AF125 3/
68N7GT 4/3| B729 12/8| ECL83 8/6 PCC88 9/-|U49  13/8| AF127 3/8
6V6G  8/3| CCH35 13/6| ECL86 8/— | pCC89 10/8| U78 /3| 0C26 ™
6VEGT 6/6) CL33 18/6| EF37A 6/8 | PCCi8611/6| U191 12/8/ OC44  2/8
6X4 4/3|CY3l 6/9| EF39 4/8 |PCF80 6/6| U193  8/6) 0C45  2/3
¢X5GT 5/8| DAC32 7/3| EF41 10/9 | PCF82 6/6| U251 14/8/0C71 2/
10F1 14/~ | DAF91 4/3| EF80  4/8 | PCF86 10/6 U301 10/8| OC72  2/8
10F18 7/-| DAF98 7/3| EF85  6/3 | PCF80013/8| U320 14/6| 0C76  2/8
10P13 12/-| DF33 7/9 EF86 6/3 | PCF801 6/8| US0l 19/g) 0C81  2/8
) ‘g}-‘sg 5/3 ‘PCF&OQ 8/~ | UABCS0 6/8| OC81D 2/8
Fo1
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12AU8 4/9| DF96  7/3 2/9 | PCF80514/-| UAF42 10/3| 0C82 2/3
12AU7 4/9|DH77 4/-| EF94  4/8 | PCF806 12/9| UB41  6/6| OC82D 2/8
12AX7 4/9| DK32 7/8{ EF183 §/8 PCF80814/8 | UBC41 §/-| OC170 4/6

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441,

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per
valve extra Any Parcel Insured against Damage in Transit 6d. extra
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MONO TRANSISTOR AMPLIFIER
HSL.700 [

A really high
Adelity mon-
aural amplifler
with perform-
ance character g
istica to sult,
the most die~
criminating
listener,
8 transistor
circuit with
integrated
pre-am-
plifier assem-
bled on special prin-
ted sub panel. AD161-AD1§?
operating in symmetrical complemeritary pair. Output
tranaformer coupled to 3 ohm and 15 ohm speaker
sockets. Btandard phono input gockets. Full wave
bridge rectifier power supply for AC mains 200-240v.
Controls: Bass. Treble, Volumejon/off. Function selector
for PUL, PU2, Tape, Radlo. The HB8L.700 is strongly
constructed on rigid steel chassis bronze hammer enamel
finigh, size 9% X 5 x 4{in. high.
8ensitivity: PU1-60m/v. 66K input impedance.
PU2-110m/v. 1 meg input impedance.
Tape—110m/v. 1 meg input impedance.
Radlo—110m/v. 1 meg input impedance.
Output power measured at 1Ke—8.2 watts RMS into 3
ohms. 5.8 watts RMS8 into 15 ohm. Overall freqnency
response 30 c¢/s-18 Kc/a: Continuously variable tone
controls: Baas, +8db to—12db at 100c/a. Trehle,
+10db to—10db at 10Kc/s. The HS8L.700 has been
designed for true high fidelity reproduction from Radio
Tuner, Gramophone deck and Tape Recorder preamp.
Bupplied ready bullt and tested, complete with knobs,
attractive it (mnt h panel,
long spindles (can be cut to suit your housing require-
ments) full clreuit diagram and operating instructions.

ou sl £7.19,6

LOUDSPEAKER BARGAINS
5in. 3 ohm 16/-. P. 3/-. 7 % 4in. 3 ohm 21/—
& P. 4/-, 10 x Gln 3 ohm 27/6 P. & P. 6/-, MI.
8 x Sin. 3 ohm with high flux agnet 28/, P. & P 4=
E.M.I. 13} % 8in. 3 ohm with high fiux ceramic magnet
42/~ (16 ohm 45/-), P. & P. 6/—. E.M.1. 13 x 8in. 3 or 15
ohm with two inbuilt tweeters and crossover network
4 gns. P. & P. 6/-.
BRAND NEW. 12In. 15w. H/D Bpeakers, 3 or 15 ohms.
Current production by well-known British maker. Now
with Hlflux ceramic ferrobar magne! assembly £5.10.0.
P. & P. 7/8 Guitar models: 25w. £6.0.0, 35w. £8.0.0.
E.M.I 3jin. HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available In 3 or 8 ohms 15/— each;
15 ohms 18/8 each. P. & P. 2/8.
12in. “RA" TWIN CONE LOUDSPEAKER 10 watts
peak handling, 3 or 15 ohm 387/8, P. P. 8/-.

35 OHM SPEAKERS
31in. 14/-, P. & P. 2/6; 7 x 4in. 21/-, P. & P. 4/-.

P &P.7/6

SPECIAL OFFER !!

Your opportunily to acquire a first class HI-FI
LOUDSPEAKER SYSTEM at an extremely
moderate price!

Beautifully made teak finish enclosure with most
attractive Tygan front. Size 164" high x 103" wide x,
87 deep. Fitted with E.M.I. Ceramic Magnet 13" x 8~
bass unit, two H.F. tweeter units and crossover,
Power handling 10 watts, Available 3 or 16 ohm

impedance.
OUR PRICE WHILE 8 Gns.
Carrisge 10/-

LIMITED STOCKS LAST
TRANSISTOR STEREO 8 | 8 MK 1l

Now using 8illcon Translstors in first five stages on each
channel resulting in even lower noise level with improved
sensitivity. A really first-class HI-Fi Stereo Amplifier
Kit. Uses 14 transistors giving 8 watts push pull output
per channel (16W. mono). Integrated pre-amp with
Bass, Treble and Volume controls. Buitable for use with
Ceramic or Crystal cartridges. Output atage for any
apeakers from 3 to 15 ohms. Compact design, all parts
supplied including drilled metal work. Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
no extras to buy. Bimple step by step instructions enable
any comstructor to build an amplifier to be proud of.
Brlef specification: Freq. response 4 3dB. 20-20,000 c/s.
Bass boost approx. to +12dB. Treble cut approx. to
—16bB. Negative (eedb.\ck 18dB over main amp. Power
requiremnents 25V at .

PRICES: AMPLIFILR KIT 510 10.0; POWER PACK
KIT £3.0.0; CABINET £3.0.0. All Post Free.

Also available STEREQ 10 + 10. As above but 10 watts
per channel. PRICES: AMPLIFIER KIT £12; POWER
PACK KIT £3.10.0

Circuit diagram, construction details and parts list
(free with kit) 1/8 (B.A.E.).

GENERAL PURPOSE HIGH STABILITY

TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. Can be
operated from 9-18v. battery supply or direct trom
H.T. line 200/300v. Frequency response 15Hz—
25KHz. Galn 26d1B. Solid encapsulation size 1}~ x
13" x 1”. Brand new complete with instructions.
Price 17/68. P. & P. 2/6

€\ SPECIAL PURCHASE!
E.M.IL 4-SPEED PLAYER

Hu\y 82in. metal turntable.
Low flutter performance 200/
2,0v. shaded motor (90v. tap).
Complete wlth latest type
ilghtweight pick-up arm and

J{ mono cartrldge with tjo stylli
for LP/78. ONLY 83/-. P. & P.
6/6.

QUALITY RECORD PLAYER AMPLIFIER MK I
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELB84,
EZR0 valves. 8eparate Baas, Treble and Voiume controls.

lete with output transformer matched for 3 ohm

BALANCED ARMATURE EARPHONE

Approx 70 ochm Impedance. Can be used as ultra sensitive
mike or speaker. ONLY 3/8. P. & P. 1/6.

CRYSTAL MIKES. High lmp for desk or hand use.
High sensitivity, 18/6, P. & P. 1/6.

HIGH IMPEDANCE CBYSTAL STICK MIKES.

OUR PRICE 21/-, P

HIGH IMPEDANCE DYNAMIC STICK MIKES.

High sensitivity, 39/8, P. & P. 2/6.

HONEYWELL MICROSWITCHES. 8/P. €/0. Push button
action. Ratlog 250v. AC at 16 amps. Size approx.
1§ x § x §in. 5/~ each. P. & P. 1/~ (6 or more post free).

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING
GANG. 400pF 4 146pF. Fltted with trimmers and
5:1 integral slow motion. SBuitable for nomlnal 470 k/sc
LF. 8ize appox. 2x1x1}. Only 8/8. P, & P. 2/6.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can
be angled and rotated in any direction. 12 section Heavy
Chrome. Extends from 7in. w approx. 66in. Maximum
diameter }in. 10/- each. P. & P. 1/8. 8 section Lacquered
Brass. Extends from 6in. to 22Mn approx. Maximum
diameter }in. §/- each. P. & P. 1/-.

speaker. Size 7in. wide x 3in. (leep x 6in. high. Ready
built and tested. PRICE 75/-. P. P. 6/-

ALSO AVAILABLE mounted on board with output
transformer and epeaker ready to fit into cabinet below.
PRICE 97/6, P. & P. 7/6.

DELUXE QUALITY PORTABLE R/P CABINET MK IL
Uncut motor board size 14} x 12in. clearance 2in. below,
53in. above. Will take above amplifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P25). 8ize 18 x 15 x 8in. PRICE 79/8, P. & P. §/6.

3-VALVE AUDIO
AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chasais, 8ize 73° w. x 47d. x
41” h. Incorporatez ECCB3,
EL84, EZ80 valves. Heavy
duty, double wound mains
t and output trans-

former matched for 3 ohm
speaker. 8eparate volume control and now with improved
w1de range tone controls giving bass and treble lift and

TRANSFORMER BARGAINS !

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. 8ize 3in. long x 3}in. wide X 3in. deep.
Price 32/6, P. & P. 6/,

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240v. 8ec. 9-0-9 at 500mA. 11/-. P. & P. 2/6.
Pri. 200/240v. Bec. 12-0-12 at 1 amp. 14/8. P. & P. 2/8.
Pri. 200/240v. Bec. 10-0-10 at 2 amp. 27/6. P. & P. 3/6.
Tapped Primary 200-220-240v. 8ec. 21.5v. at 500mA.
32/6. ¥. & P. 2/6.

BATTERY CHARGER TRANSFORMERS. 200/240v. in-
put. Nominal output for 6 or 12v. batteries 2 amps. Bize
approx. 3" x 2} x 2§*. Brand New. Price 21/-. P. & P, 6/

HIGH GRADE COPPER LAHINATE BOARDS.
8 x 8 x fin. FIVE for 10/-. P. /-

line. Output 4} watts. Front
pnnel can be detached and leads extended for remote
mounting of controls. Complete with knobs. valves, ete.,
wired and tested for only £4.15.0. P. & P. 6/-.

HSL “FOUR" AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. 79/6.
P, & P. 6/-

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound
mains transformer, EZ80 rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3.5 watls.
Volume and tone controls. Chassis size only 7in. wide
X 3in, deep X 6in. high overall. AC mains 200/240v.
Bupplied absolutely Brand New completely wired and
tested with valves and good quality output-transformer.
FEW ONLY.

OUR ROCK BOTTOM 55/ P A P.
BARGAIN PRICE

DE LUXE STEREO AMPLIFIER

A.C. naing
200-240 v.
Using
héavyduty
tully isola-
ted mains
transform-
er with full
wave recti-
ficatlon
giving ade-
quate
amoothing

with negli-
gible hum.
Valve line up: =2 x ECL86 Triode Pentodes. 1 x EZ80
as full wave rectifier. Two dual potentionmeters are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control {s used.
Balance of the left and right hand channels can be
adjusted by meane of a separate ‘Balance’ control fitted
at the rear of the chassle. Input eensitivity is approxi-
mately 300m/v for full peak output of 4 watts per charnel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 11w x 4”d.
Overall helght including valves 5”. Ready built and tested
to a high standard. PRICE 8 gns. & P. 8/-.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing,
LATEST BS.R. C109/A21 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £6.19.8. Carr. 6/6.
With stereo cartridge £7.19.6. Carr. 6/6.
LATEST GARRARD MODELS. All types available 1025,
2025, SP25, 3000. AT80 etc. Send S.A.E. lor latest Prices!
PLINTH UNITS cut out for Garrard Models, 1025, 2025,
2000, 3000, AT60, SP25. With tnnnparen'. plutlc cover.
OUR PRICE 5 gns. complete P, & P. 8/8.

LATEST ACOS GP81/1SC mono compatible cartridge with
'l.>/o sty}lus for LP/EP/78. Universal mounting bracket. 30/-.
&

SONOTONE 2539 High output Stereo Cartridge. T/O
atylus for Stereo/LP/78. Complete with unlversa) mounting
bracket. List Price 48/7.

OUR PRICE 25/-. P. & P. 1/6.

SONOTONE 8TAHC compltlble Stereo Cartrldge with
diamond stylus 50/-. P.

LATEST RONETTE T/O STEREO/COMPATIBLB
CARTRIDGE for EFP/LP/Stereo/78. 32/6. P. & P. 2/-.
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records

on mono egmpment Only 30/-. P. & P. 2/,
HGIH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TAl

@ Peak output
in excessof 1}
watts.

@ All standar
British compo-
nents

@ Built on
printed circult
Panel size 6 X 3in.
@ Generous size Driver and Output Transformers.

@® Output transformer tapped for 3 ohm and 156 ohm
speakers. @ Transistors (GET114 or 81 Mullard
AC128D and matched pair of ACI28 o/p). @ 9 volt
operation. @ Everythbing supplied, wire, battery elips,
solder, etc. Comprehensive easy to follow instructions
and c:rcmt diagram 2/6 (Free with Kit). All parta sold
separati

SPECIAL PRICE 45/-. P, & P. 3/-.

Also ready built and tested. 52/6. P & P.

10/14 WATT BI-FI
AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Buper reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound nutput transformer to
match 3-15 (2 speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZB0 rectifier. Simple instruction booklet
2/8 (Free with parts). All parts sold separately. ONLY
£7.9.8. . & P. 8/6. Also avaiiable ready built and tested
complete with std. input sockets, £9.5.0. P. & P. 8/6.

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched pair) 15/-; V15/10p 10/-; OC71 5/-; OC76
8/~: AF117 3/8; 2G339 (NPN) 3/-.
8et of Mullard 6 transistors 0C44, 2—0C45, AC128D
matched pair AC128 25/-; ORP12 Cadmium Sulphide
Cells 10/8. All post free.

VYNAIR AND REXINE SPEAKER AND CABINET
FABRICS. Approx. 54in. wide. Usually 35/- yard.
OUR PRICE 15/~ per yard length. P. & P. 2/6 (min.

one yd.). 8.4.E. for samples.

Open all day Saturday
Early closing Wed. | p.m.

4 few minutes from South Wimble-
don Tube Station.

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 Te
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

1.: 01-540 3985

(Please write clearly)

PLEASE KOTE: P. & P.
CHARGES QUOTED APPLY
TO U.K. ONLY. P. & P. ON
OVERSEAS ORDERS CHARGED
EXTRA.
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 1/8d. per word (minimum order 20/-), box number 1/6d.
extra. Semi-displayed setting £5 10s. 0d. per single column inch. All cheques, postal orders, etc., to be
made payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.” Treasury notes should
always be sent registered post. Advertisements, together with remittance, should be sent to the Classified
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon
Street, London, E.C.4 for insertion in the next available issue.

MISCELLANEOUS

SERVICE MANUALS for Pre 1958 HM.V.
and E.M.I. MODELS. Radio and Record
Player Manuals 5/- each. Television Manuals
7/6 each. Send C.W.O. stating model re-
quired. Also limited range of components
and spares. Send details of your require-
ments. R.D.I. Ltd.. Chilton Works, Garden
Road, Richmond, Surrey.

BUILD IT in a DEWBOX quality cabinet.
2in.x 24in. x any length. D.EW. Ltd.,
Ringwood Road, FERNDOWN. Dorset.
S.A.E. for leaflet. Write now—Right now.

— TOP TRANSISTORS = |

ACY22 1/9 0OC45 1/9 ZTX3001/9
BCi08 1/9 OC71 1/9 2N706 1/9
BFYS1 1/9 0OC200 1/9  2N2926 1/9
BFY52 1/9 OC201 1/9 2N3708 1/9

All the above types are available at 16
for £1. Brand New. Individually Tested.

MONEY BACK GUARANTEE.
A P&P1/-.
J. M. KING (2),
17 BUCKRIDGE, PORTPOOL LANE,
LONDON, E.C.1.

500 ITA CONVERTER TUNERS 3/- for
sample.—E. Graley, 15 Roskell Road.
Liverpool 25 OLN.

MISCELLANEOUS
(continued)

DO-IT-YOURSELF PRINTED
CIRCUIT KITS
AMAZING VALUE! Each pack contains
% P. C. Boards (assorted sizes)
% Etchant
% Resist .
% Etching Tank
% Full instructions
Price 16/- and 30/- (extra large). C.W.O.

CLIFFORD ELECTRONICS, (Dept. P.W.)
177 Watford Road, Harrow, Middx.

*“FLAME FROM THE AIR" A revolution-
ary cigarette lighter that has no wick,
flints or moving parts: uses no petrol, gas
or batteries: cannot be blcwn out. Awarded

Gold Medal Luxembourg International
Trades Fair. 39/6 + 2/6 pp from
Exports, (Dept. MO2), 44 Earls Court

Road, Kensington, London W.8.

THE NEW
ELECTRONIC MUSIC FOR YOU

Then how about making yourself an elec-
tric organ? Constructional data available
—1full circuits, drawings and notes! It has
5 octaves., 2 manuals and pedals with 24
stops—uses 41 valves, With its varlable
attack you can play Classics and Swing.
Write NOW for free leaflet and further
details to C. & 8., 20 Maude Street.
Darlington, Durham. Send 4d. stamp.

PARAPHYSICAL LABORATORY, Down-
ton, Wilts. Telekinesis. Magazines. Send
S.A.E. for list. Samples 20s.

SERVICE FOR THE AMATEUR electronic
enthusiast. Are you building equipment re-
quiring a transformer? If so, send for an
immediate quotation, or s.a.e. for our com-
prehensive price list. Also available on re-
quest, enamelled copper wire price list.—
Banner Transformers, 84 Old Lansdowne
Rd, West Didsbury, Manchester, 20.

PHOTO ELECTRIC SWITCH KIT

Light celi, transistor, relay etc. Elegant case in
hammer finish 517 x 28" x 44" fitted with light
hood. Ideal counter alarm, Dawn/Dusk switch,

etc. 35/- Post Paid.

6 OR 12 YOLT
FLUORESCENT LIGHTS

12 ins. 8 Watt tube ample light for caravan, tent
etc. Fully transistorised. low battery drain.
Unbeatable at 65/6 post paid.

or In kit form 57/6
4 WATT GRAM AMPS.

Volume and tone controls, mains ope';aotlgq_,
350 output, hew and boxed
12/6 3o

SALOP ELECTRONICS Callers welcome
23 Wyle Cop, Shrewsbury,
Shropshire S.A.E. for lists

MUSICAL MIRACLES! Drum, Cymbals,
Waa-Waa and Fuzz modules, New unique
effects units. Percussion etc. Good waa-waa
kits 49/-. Famous ‘‘Mister Bassman’’ bass
pedal unit. Also bargain components list of
reed switches etc. Send S.A.¥. NOW!—
D.E.W. Ltd., 254 Ringwood Road, Fern-
down_ Dorset.
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NOTES ON USE of TV for UFO Detec-
tion. Optical Detector Circuits, 8s 6d. Radar
& Electronic Publications, *'Highlands,””
Needham Market, Suffolk.

EXPRESS ROTARY SWITCHES. Switches
for Mullard audio circuits, also switches
made to customers own specifications. For
details and price list, wrnite or phone to
189 Edgware Road., London W.2. Tel.
01-723 4455.

AERIALS

BAKER AND BAINES

BBC dipole 30/—. H 42/-. 3 ele 89/-. ITA
3 ele 26/-. 5 ele 34/—. 8 ele 47/5. 1] ele 57/6.
ITA doubles 8 ele |[2/-. 1] ele 140/-. 13 ele
159/-. Combined BBC/ITA D+5 45/-. D+852/-
H+5 69/-. X45 75/-. Combined Loft Special
D +5 with loft pole and fixings 37/-. UHF
Aerials BBC-ITA 14 ele 37/~ 18 ele 54/-.
22 ele 63/-. Double 22 ele [42/~. CO-AX low
loss at 1/3 and 2/3. Co-Ax plugs 1/4.

Diplexers — Triplexers-Matched UHF/VHF
Diplexers. VHF/UHF Pre Amps 75/-

oles, Lashings, Clamps, Couplers, etc.
Postage Paid inland on aerials. Extra on acces-
sories. Please state channels when ordering.

11 Dale Cres., Tupton, Chesterfield.

HI-F1 EQUIPMENT

FOR SALE
MADE
MORSE ™o 1}

FACT NOT FICTION. If you start RIGHT you will be
reading amateur and commerclal Morse within & month.
(Normal progress to be expected.)

Using scientifically prepared 3-speed records you
sutomatically learn to recognise the code RHYTHM
without translating. You can't help it, it's easy as learning
» tune. 18 W.P.M_ in 4 weeks guaranteed.

For details and course C.0.D. ring, s.t.d. 01-660 2896
send 8d. stamp for expluntori booklet to:

G8CHS (BOX 11), 45 GREEN LANE, PURLEY, SURREY

SEEN MY CAT? 5,000 items. Mechanical
& Electrical Gear, and materials. S.A.E.
K. R. WHISTON, Dept. PW, NEW
MILLS, Stockport.

YUKAW
SELF -SPW

ﬁgf JHedE sie draing ﬁH[’f HAMME

BLACK WRINKLE
/VM:/ OR' (GRACKLE)Finiches

Yukan Aerosal spraykit contsins 16 oss. fine | Other Yuken Air
quality durable exsy mvtant spray. No stove baking | Drying Acrosels,
requirad. Hammars availsbie i grey. blua, goid, | Jéozs. ot lbfit
bronze. Modarn Eggshall Black Wrinkie (Crackle)

all at 15/l st our counter or 16/, carciage paid.
per push-button self-spray can, Also Durable. heat
and water resistant Biack Matt finish {12 oxs. self- | ¢
spray cans only) 13/i carriage paid. Metolircs Grey.
SPECIAL OFFER: | can plus optional transferable | Béve. 8ronze
snapon trigger handle (value 5/.) for I8/H. ca zad Gold.

paid. Choice of |3 sait-spray piain colours an

mer (Mator car quality) also available. Please snclose cheque or

crossed P.0. for total amount difect to:
307a, EDGWARE ROAD,
Dept: M "YUKAN, LDI.'DOI.WJ. Wi
C. suppiy many Government Dapartments, Municipsl o

Authorities;Institutes and Leading Induserial
O

el 1—We can sipply you too. =5
Opan all duy Saturday, Closad Thuraday efternoons

TO CLEAR.—Sets of over 35 useful com-
ponents from ex. adm. amplifier panels, sub
chassis, rectifiers, condensers, diodes, resis-
tors. James plugs, valve holders, etc. Only
3/- plus 1/6 P&P. Also valves CV2127,
CV455, CV4055, CV4024, 2/6 each or 6
for 10/-.—Greene, Fieldings, Poulner, Ring-
wood, Hants.

TX. (10 WATTS INPUT) RX, 150m-80m-
40m. Mains or 12v. £12 two for £20 o.n.o.
GS8CER 5. Quiney Way, Oadby, Leicester-
shire. Vintage Valves. And New.

JENNINGS ORGAN. two manual.
A.R.C.O. pedal board. Suit enthusiast. A
bargain at £100. Madins Organ Centre,
487 Sheffield Road, Chesterfield. Phone 5404.

ALL KINDS OF EVERYTHING for sale
to Irish readers. Write for price list, plus
Bargain page. Toner Electronics. Lismore
Park, Waterford. Phone 3048.

SHURE MAGNETIC CARTRIDGES,
Manufacturers pack, brand new, post free,
M3IDM £4.19.6. M44/5/7 £7.10.0. M44E
£8.17.6. MSSE £9.17.6. M75/6 Type 2 or
M75G Type 2 £12.5.0. MT75SE) £15.15.0.
M75E Type 2 £16.10.0. GOLDRING_ G
800 £7.17.6. GARRARD SP.25 £10.17.6.
AP.75 £16.10.0. P. & P. 7/6. Complete Hi-
Fi Stereo System normally 57gns. Our price
W0gns. P. & P. 27/6 ayware & Co. 38
Achilles Road, London, N.W.6. Mail Order
only. .

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE, ELECTRONICS,
4 The Broadway, Hanwell, London. W.7.
01-567/5400-2971.

WE BUY New Valves and Transistors. State
price: A.D.A. MANUFACTURING CO.,
116 Alfreton Road. Nottingham.



WANTED
(continued)

SERVICE SHEEITS
(continued)

RECEIVERS & COMPONENTS
(continued)

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

WANTED NEW VALVES, televisions,
radiograms, transistors, etc. STAN WILL-
ETTS, 37 High Street, West Bromwich,
Staffs. Tel.: WES 0186.

WE BUY New Valves, Transistors and clean
new components, large or small quantities,
all details, quotation by return, WALTON'S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

SERVICE SHEETS AND MANUALS
PURCHASED. Highest prices paid. Sultan
Radio, 29 Church Road, Tunbridge Welis,
Kent. Phone T.W. 22093,

SERVICE SHEETS

SERVICE SHEETS (1925-1970) for Tele-
visions, Radios, Transistors. Tape Recorders,
Record Players, etc., by return post, with
free Fault-Finding Guide. Prices from 1/-.
Over 8,000 models available. Catalogue 2/6.
Please send S.A.E. wth all orders/enquiries.
Hamilton Radio, 54 London Road, Bexhill,
Sussex.

SERVICE SHEETS. Radio, TV etc. 8,000
models, List 2/-. S.A.E. enquiries, TEL-
RAY, 11 Maudland Bank, Preston.

LARGE SUPFlLIER

OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,

RECORD PLAYERS, TRANSISTORS,

STEREOGRAMS, RADIQGRAMS,
CAR RADIOS)

Only 10/- each, plus large S.A.E.

(Uncrossed P.0O.'s please, original
returned if service sheets no't dvailable.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11

We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and madel number

alternative.
Free TV fault tracing chart or TV list on
request with order.
Mail order only.

|
RADIO, TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd.,. London W.6. ISHE 8441.

SERVICE SHEETS (75,000) 5/- each: please
add loose 4d. stamp: callers welcome;
always open. THOMAS BOWER, 5 South
Street, Oakenshaw, Bradford. l

TRADER SERVICE SHEETS

5/- each plus postage

We can supply Trader Service Sheets for
most makes and types of Radios, Tape
Recorders and Televisions—Manuals for some.

Cheques and open P.0.s returned if sheets not
available.

OAKFIELD ENTERPRISES

LIMITED
30 CRAVEN STREET, STRAND
LONDON WC2

Make Mode/ Radio/TV

1970 List now
available at 2/-
plus postage

tf list is required
indicate with X

From . . .. e

Address ...,

enclose remittance of.......o oo e,

(and a stamped addressed envelope)
s.a.e. with enquiries-please

MAIL ORDER ONLY (February PW)

\
\

\

RECEIVERS & COMPC%NENTS

A. J. H. ELECTRONICS

59 Waverley Road, The Kent, Rugby
Warwickshire. Tel. Rugby 71066

P. C. RECEIVER BOARDS

PCR.1, 6 transistors OC44, 2/0C45, OC81D,
2/0C81, but less_the audio transistors ie:-
& 2/0OC81, double tuned Ist. IF.
transformerless output approx £ watt to 8 ochm
speaker will work with any impedance, size
8% X 3” less ferrite aerial, tuning capacitor, etc.
similar to item previously advertised with
data 25/- each

CR.2, 7 transistors 3/AF117, 2/AC127,
2/AC128 2 watt output to S ohm speaker.
size 34" x 74" IF. & audio complete, no osc.
coil. tuning capacitor, ferrite aerial, etc.
requires 9v supply, modern board with
miniature components, 35/~ each with circuit.h

PCR.3, 6 transistors OC44, 2/0OC45, OC81D,
2/0C81 transformerless output approx 400
milliwatts requires 6v battery, edgewise volume
control, & osc. coil on this board, 3” x5” as
used in pocket portables no details or circuit
25/~ each.

All boards as new and unused
250 pf postage stamp type ceramic compression
trimmers h -5/~ doz. (new) Screw in
éypc )car dlstrlbutor & coil suppressors 6d each
new,

PUSH-PULL output transformers to match
EL84s to 15 ohm spcaker with negative
feedback winding only 9/- each

Postage add 1/6 MAIL ORDER ONLY

A CORNUCOPIA OF COMPONENTS!
Scarce valve, selected T.V. components,
Speakers, Cabinets. Computer panels—long
leads NOT printed circuits. Transistors,
resistors—new and recovered. State require-
ments. S.A.E. (F.S.) for details. MAIL-
MART, 6 Eastbourne Road, Pevensey Bay,
Sussex.

All cabinets are new and

LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS

y with L

CAXTON COLUMN. This is a
column cabinet 23 x 54 x 5¢in. deep
finished in black or wood graln
cloth with blue Vynair front, Key-
hole slot for wall mounting. Fitted
wlith three speaker unlts, 9 ohms
impedance. Handles 8 watts.
Makes all the difference in quality
and voiume of tape recorders and
| record players. Real bargain at
59/6d. P, & P. 10/6d. each,

SPEAKERS: Elac Heavy duty Ceramic Magnets
11,000 line, 10In. round. 10 x 6in, 3 ohm or 15 ohm,
“/C P.&P. 3/6. 8in, round 15 42/8. P. & P. 3/6.
EMI 134 x Bln 3 ohm, 45/- 15 ohm 48/6.
& P, 1/6. E.M.I. 3in, tweeter 17/6. P. & P.
1/0 E M.l 13} x 8in, fitted two Hln tweeters
15 ohm 77/6. P. & P. 4/6. E.M.1. 13} x 8
(15 ohm) Hi-Fi quallty 55 19.6. P. & P. 4/6 E. M l
Woolers, 64 x 64in. square, 8 ohm, 59/6. P
4/6. E.M.l. Crossover, 16/6. & P 1) EAGLE
Crossover units 3 or 16 ohms. 11/4 P. & P, 1/-.
Bakers 12in., 25 watt 15 ohm £6.6.0. P. & P, 3/6.

VYNAIR Widths from 40 to 54in., 15/-. yd, off
roll. P, & P, 1/9. { yard, 8/-, P. & P, 1/9. Send 1/~
stamps for samples. I

SPEAKER MATCHING TRANSFORMERS
3, 7, 15 ohms, 8 watt, 13/6. P 1/

baffies. All speakers are ex-TV hiah quality with hl-ﬂux t fully tched andetested.

BROADWAY ELEGTRONIGS (Nr. Tooting Broadway Undergrouna Stn)

92 MITCHAM ROAD, TOOTING BROADWAY, LONDON, S.W.17 01-672 3984 (Closed all day Wed.)

d on }in.

CARTRIDGES, Stereo: Sonotone 9TA H/C
Diamond, 47/6. Ronette S105 Medium Output, 28/8.
S106 ngh Output 28/6. Acos GPS3 1 Sapphire,
37/8. GP94 1 Sapphire, 39/6. GP81 Diamond, 42/-.
GP91 Stereo Compatlble (High, Medium or Low
Output), 25/-. TAB00 converts Philips AG3301,
AG3306 to B.S. R SX1H. Plug-in head complete
with cartridge, 58/-. TA700 equivalent to B.S.

S M 35/- Ja1p=ne:e equivalent to B.S.R. TCBs.

35/-.

Mono Acon GP67/2 wili replace Collaro and
Garrard Mono canrldges 18/8. 7.7.C. Crystal
High Gain. 15/-. B.

S.R. TCBH Jap. equivaient, 26/-.
Sonotone ZTSS 15/-. P. & P. 1/6.

EARPIECES WITH CORD and 3.5mm. plug,
8 ohm magnetic, 3/-. 250 ohm, 4/-. 180 ohm with
clip, 6/6. Xtal. P, & P. &d.

PIANO KEY PUSH BUTTON SWITCHES
z/:nmon |';1c1/malnt on off. 6 banks of 6 P.C.O.,

INSTANT HEAT. Soldering gunl

Save £ £ £'s by tackling intricate soldering jobs
yourselfl All-purpose soldering gun gives
INSTANT HEAT
Save electricity.
Automatic spotiight
makes work easier.
Spare solder bits
only 2/6 each

(P. & P. 5d.).
Moneyref, guarantee.

st- van. 39/6
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RECEIVERS & COMPONENTS
(continued)

EXCOMPUTERPRINTED CIRCUIT
PANELS 2in x 4in packed with semi-
conductors and top quality resistors,
capacitors, diodes, etc. Qur price, 10
boards 10/- P. & P. 1 /6. With a guaranteed
minimum of 35 transistors. Transistor
data included.

SPECIAL BARGAIN PACK. 25 boards
for £1. P. & P. 3/6. With a guaranteed
minimum of 85 transistors. Transistor
data included.

PANELS with 2 power transistors sim. to
OC28 on each board + components. 2
boards (4 x OC 28) 10/-. P. & P. i/6d.

LT/STEP DOWN TRANSFORMER
PRIO, 200, 215, 230, 245v
SEC 1. 0.10.25v 4A
SEC 2. 0.115v2A
30/- P. & P. 6/- Quantity available

9 QAS, 3 OAIOD, 3 Pot Cores, 26 Resist-
ors, 14 Capacitors, 3 GET 872, 3 GET
8728, | GET 875. All long leaded on
panels 137 x 47,

4 for 20/-.P. & P.5/-.

EX COMPUTER ‘‘MEMORY"’
CORE STORE PLANES

160 BITS £1 P. & P. 2/-
4,000 BITS £4 P. & P. 4/-
10,000 BiTS £8 P. & P. 8/-

12V 4A
POWER SUPPLY

Extremely well made by Frakoe GMBH

in West Germany with constant voltage

mains transformer, tapped input from
115 to 240V full wave rectification and
capacitor smoothing. Size 9 x 6 x 5.
Weight I1lbs. These units are brand
new unused and fully guaranteed. Makers

price believed to be around £80.

OUR PRICE £9.10.0 55"

25 MIXED RESISTORS
+ & watt 12/6P. & P. | /6

1 5 HIGH STABS {, { and | Watt
5% and Better 12/6d. P. & P. 1/6

DIODES siticSy
10 AMP (50 PIV 4 for 10/-

20 AMP 150 PIV 4 for £1
35 AMP {50 PIV 4 for 45/- P. & P. |/~

EXTRACTOR /| BLOWER
FANS (Papst)

100 c.fm. 45” x 44" x 2"

2800 r.p.m.

50/- ea. P. & P. 5/-

LARGE CAPACITY
ELECTROLYTICS

1500 MFd |50v

4000 MFd 72v

5000 MFd 36v 7/6 each
16000 MFd 12v P. & P. 1/6d.
£3 10 0 Doz. P. & P. 10/-

RELAY OFFER
Single pole changeover silver contacts
2" x 6” x 77 2.5 K§), coil operates on
25to 50v 8for 10/-P. & P. 1/6

EXTENSION
TELEPHONES

19/6 Ea. ™" il

35/' ;'o.r&zp. 7/-

These phones are extensions and do not
contain bells.

KEYTRONICS

R. & R. RADIO (P.W.1)
51, Burnley Road, Rawtenstall,
Rossendale, Lanc’s. BB4 SEW.

EB9! 2/- EBF89 3/6 ECC823/-
ECL80 3/- EF80 2/- EF85 3/-
EF183 3/6 EY86 4/- PCC84 3/-
PCC89 4/- PCF80 3/- PCL83 4/-
PCL82 4/- PCL84 5/- PL36 5/-

PL81 5/- PY33 S/- PY8I 3/6
PY82 3/- U191 4/6 6BW7 3/-
30F5 3/6 30P12 4/- PY800 3/6

All valves guaranteed 3 months. Post
one valve 9d over six post paid. Quotations
given for any items required, S.A.E. please.

BRAND NEW ELECTROLYTICS 15/16V
0s, 1, 2, 5, 8 10, 20, 30, 40, 59,

100 mfds. 8.5d. postage 1s. The C.R.
gupply Co., 127 Chesterfield Rd., Sheffield,
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MAILING ADDRESS
52 EARLS COURT ROAD, LONDON w8
WAREHOUSE & DISPATCH
Ol 478 8499

VALVE BARGAINS

Any 5, 9/-; 10, 14/-; 100, £5 10s
from the following:
ECCS82, ECL80, EF85, EF183, EBF89,
s ; PCC84, PCC89, PCF80,
PCF86, PCL82, PCL83, PCL84, PL36,
PL81, PY33, PY81, PY82, PY800.

AERIAL BOOSTERS 59/-

Three types of High Gain Transistorised
pre-amplifiers all at the same price
UHF 625 Type L45, Tunable over the
complete UHF Stations
VHF 405 Type L12 with Separate Tuning
foryBand 1 and Band 2. Please state
channel numbers
FM UHF RADIO PRE-AMPLIFIER
SAE for Full Details. All complete with
battery and leads, 7 day money back
guarantee if not satisfied

VELCO ELECTRONICS, 62 BRIDGE ST,,
RAMSBOTTOM, BURY, LANCS.

Stella Nine Range Cases

Manufactured in Black, Grey, Lagoon
or Blue Stelvetite and finished in Plastic-
coated Steel, Morocco Finish with
Aluminium end plates. Rubber feet are
attached and there is a removable back
plate. There is also a removable front
panel in 18 s.w.g. Alloy.

Now all Aluminium surfaces are
coated with a strippable plastic for
protection during manufacture and
transit. All edges are polished.

LIST OF PRICES AND SIZES

which are made to fit Standard

Alloy Chassis

Width Depth 4" Height 6~ Height 74 Height
8. d. £ s d. £ 8 d.
63" 33" 12 6 15 0 8 ¢
617 43" 13 6 8 0 100
83" 31" 15 0 10 0 110
1”7 63" 110 1 6 6 111 3
10{" i 186 115 6 118 9
124~ i 1160 1 6 6 111 0
123~ 54" 1 80 114 0 117 6
124 81" 116 0 2 3 0 I2RATI R3]
143" 3% 1 50 111 6 114 ©
143° 93”7 2 38 0 215 9 218 6
163" 83" 118 6 2 6 8 211 6
164" 105" 210 0 3 5 0 3n g

Cases—Post 4s. 6d. per order.
Discounts available on quantities.

CHASSIS in Aluminium, Standard Sizes,
with Gusset Plates
Sizes Elo fit Cases. dAll 23" Walls .

10°x7° 8B 6 14°x3° 7 3

6*x3" 5 6

6*x4" 5 9 12°x3° 6 9 14°x8" 14 &
8°x3" 6 6 12°x5" 7 8 16°%x6" 10 9
8°xe8” 7 9 12°x8° 10 9 16°x 10" 16 ©

Chassis—Post 3s. 0d. per order.
Discounts available on quantities.

E. R. NICHOLLS
Manufacturer of Electronic Instrument Cases
46 LOWFIELD ROAD
STOCKPORT - CHESHIRE
Tel: 061-480 2179

JEF ELECTRONICS
New Full Specification Devices

Integrated Circuits complete with data:
' GE PA230 Audio Preamplifier 18/6d

GE PA234 1W Audio Amplifier 17/6d

GE PA237 2W _Audio Amplifier 32/6d

Plessey SIA02A Preamp & 2W Amp 42/-

MEL 11 Photo Darlington Amp 9/6d

Connectors for GE I1.C.'s 7/-

High Quality low cost transistors:
GE 2N5172 NPN 200mW 1/9d; ME 0412
PNP 200mW 3/9d; TI 2N4059 PNP 250mW
3/6d; MUL BFX86 NPN 800mW 6/-; MUL
BDI124 NPN 15W 12/-; S 2N3055 NPN
115W 14/6d.

Triacs for full wave power control:
RCA 40669 8A 400V 24/-; RCA 40583
Trigger Diode 5/3d.

Plastic rectifiers for power supplies.
1IN 4820 1.5A 400V Si Rectifier 2/6d;
WOO5 1A 50V full wave bridge Si 7/6d;
PD40 2A 400V full wave bridge Si 15/-.

C.W.0O. P. & P. 1/- per order.

York House, 12 York Drive, Grappen-
hall, Warrington, Lancs, Mail order only

EMSAC FOR ANTENNA SYSTEMS AND
CONVERTERS. = Please send s.a.e. for
details of 2 metre converters, antennas and
transmatches for receiving and transmitting.
ELECTRONIC & MECHANICAL SUB-
ASSEMBLY CO. LTD., Highfield House,
West Kingsdown, Kent. Tel. W.K. 2344,

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hy-
stab, Viwreous, }-20 watt, 15/- Post Free.
WHITSAM ELECTRICAL, 33 Drayton
Green Road, West Ealing, W.13.

Free and Illustrated Lists of all types of
Hi-Fi equipment; Tuners, Amps, etc., Elec-
tronic equipment. components, and gadgets
at lowest prices from:
ALBION ELECTRONICS SUPPLIES, D/3,
16 Albion Road, Birchington, Kent.



RECEIVERS & COMPONENTS
« (continued)

EDUCATIONAL .
(continued)

NEW MODEL V.H.F. KIT MK2

Qur latest Kit improved design and per-
formance plus extra Amplifier Stage receives
Aircraft, Amateurs, Mobile, Radio 2, 3. 4
etc.
This novel little set will give you endless
hours of pleasure and can bee built in one
evening. Powered by 9 Volt Battery, com-
plete with easy to follow instructions and
built in Jack Socket for use with Earphones
or Amplifier.
ONLY 68/-. P, & P, FREE U.K. ONLY.
Postal Orders, Cheques to:

Dept.P.W.
Galleon Trading Co., 298A Lodge Lane,
Romford, Essex.

COMPLETE RANGE of Amateur Aircraft,
Communications receivers. Chassis, panels,
meters, cabinets, microphones, etc. Stephens-
James Ltd., 70 Priory Road, Liverpool 4.
Tel. 051-263-7829.

COMMUNICATIONS RECEIVERS: Ex-
Govt. bargains in the £10 to £20 range,
including: R209, PCR2, CR300, B40, B4l,
Murphy HF/MF, and others. Write or
phone for details. P. R. GOLLEDGE,
G3EDW, Glen Tor, Torrington, Devon.
08-052 2411. .

AUDIOSCAN-HI-FI loudspeaker systems
for the home constructor, cabinet kits, new
range of Peerless speakers, speaker kit
systems and cross-over networks, BAF
wadding and all necessary components. Free
speaker fabric samples on request, Send 9d
in stamps to: AUDIOSCAN, Dept. P.W.,
4 Princes Square, Harrogate, Yorks.

BOOKS & PUBLICATIONS

TAPE RECORDING YEAR BOOK
COMPLETELY NEW NINTH EDITION
WITH COMPREHENSIVE CATALOGUE
SECTION AND ARTICLES BY EXPERTS
PRICE 10/6d. from
7 ALVERSTONE AVENUE,
EAST BARNET, HERTS.

TELEVISION

This private College provldes efficient theoretical and prac-
tical training in Radio and TV Servicing. One-year day courses,
commencing in Sept., January and April, are available for
beglnners, and shortened courses for men who have had
previous training, Write for free prospectus to:—

London Electronics College, Dept. LX/4. 20 Penywern
Road, Earls Court, London, S.W.5

Tel. 01-373 8721

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electronics.
Expert tuition for City & Guilds
(Telecoms Techn'’s Cert. and Radio
Amateurs’) R.T.E.B,, etc. Many
non-exam courses incl. Closed cir-
cuit TV, Numerical control &
Computers. Also self-build kit
courses—valve and transistor,
Write for FREE prospectus and find out
how ICS can help you in your career.
ICS, DEPT. 541 INTERTEXT HOUSE,
STEWARTS ROAD, LONDON. SW8

SITUATIONS VACANT

CITY & GUILDS (electrical, etc.) on *‘Satis-
faction or Refund of Fee' terms. Thousands
of passes. For details of modern courses in
all branches of clectrical engineering, elec-
tronics, radio, TV, automation, etc.. send
for 132-page Handbook—FREE. B.L.E.T.
(Dept. 168K), Aldermaston Court, Alder-
maston, Berks

RADIO OFFICER training courses. Write-
Principal, Newport and Monmouthshire
College of Technoloev, Newport. Mon.

APPOINTMENTS

SURPLUS HANDBOOKS

19 set Circuit and Notes ao .. 7/0 p/p 9d.
1155 set Circuit and Notes .. 7/ plp 9d.
H.R.O. Technical Instructions . &/0 p/p 9d.
38 set Technical Instructions .. 8/0 p/p od.

468 set Working Instructions., . . 6/¢ p/p 9d.
88 set Technical Instructions . 7/6 p/p 9d.
BC.221 Circuit and Notes .. 6/0 p/p 9d.
Wavemeter Class D Tech. Instr. .. 6/0 p/p 9d.
18 set Circult and Notes . /8 pjpod,

BC.1000 (31 set) Circuit and Notes .. §/0 p/p 9d.

CR.100/B.28 Circult and Notes . 10/8 p/p 1/~
R.107 Circuit and Notes .. T/ p/p 9d.
AR.88D Instruction Manual .. .. 18/6 p/p 9d.
82 set Circult and Notes - 7/0 p/p 8d.

Circuit Dlagram 5/6 each post free, R.1116/A,
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134,
T.1154, CR.300, BC.312, BC.342, BC.3484, BC.348
(E.M.P.), BC.624, 22 get.

Colour Code Indicator. . ao -« 2/6 p/p 8d.
52 set Sender and Recelver circuits 8/- post free

S.A.E. with all enqulirles please.
Postage rates apply to U.K. only.
Mail order only to:
INSTRUCTIONAL HANDBOOK
SUPPLIES

DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

EDUCATIONAL

BECOME ‘‘Technically qualified’’ in your
spare time, guaranteed diploma and exam.
home-study courses in radio, TV servicing
and maintenance. T.T.E.B., City and Guilds,
etc.: highly informative 120-page Guide—
free. CHAMBERS COLLEGE (Dept. 857K),
148 Holborn, London, E.C.1.

CAREERS IN
SCIENCE AND
ENGINEERING

Exciting and rewarding opportunities
in these fields are almost unlimited

Write now for details of the following
courses offered by —

BOURNEMOUTH COLLEGE

OF TECHNOLOGY

UNIVERSITY OF LONDON
EXTERNAL DEGREES

B.Sc. General (Hons.)}—Mathematics,
Physics, Chemistry, Botany,
Zoology, Statistics

B.Sc. (Eng.) (Hons.)—Electrical
(including Electronics)

These courses are suitable for both
men and women.

Study by the Sea in Britain’s
foremost international and cultural
resort.

For prospectus apply to:

The Principal, Room 69,
College of Technology, Lansdowne,
Bournemouth, BHI 3)). Tel. B.20844

Radio
Operators

There will be a number of vacancies in the
Composite Signals Organisation for expert-
enced Radlo Operators in 1971 and In subse-
quent years. .

Speclalist training courses lasting approxi-
mately nine months, according to the
trainee’s progress, are held at intervals.

During training a salary will be paid on

the following scale:—
Age 21 £800 per annum
22 855 ,. .
23 830 ,, .
2¢ 925 .. .

25 and over 965 ., .
Free accommodation will be provided at
the Training School.

After successful completion of the course,
operators will be paid on the Grade 1 scale:—
Age 21 65 per annum
22 1025 ,, "

23 1085 ., .

24
25 (highest
age point) 1215 ,, .
then by six annual increases to a maximum
of £1,650 per annum.
Excellent conditions and good prospects of
promotion. Opportunities for service abroad.
Applicants must normally be under 35
years of age at start of tralning course and
must have at least two years' operating
experience. Preference given to those who
also have GCE or PM& qualifications.
Interviews at intervals throughout the year.
q Application forms and further particulars
1om:—

RECRUITMENT OFFICER,
Government Communications
Headquarters,

Oakley, Priors Road,
CHELTENHAM, Glos. GL52 5AJ
Tel: No. Cheltenham 21491 Ext 2270

ENGINEERS, A TECHNICAL CERTIFI-
CATE or Qqualification will bring you
security and much better pay, Elem, and
adv. private postal courses for C.Eng.,
AM.E.R.E., AMS.E. (Mech. & Elec.),
City & Guilds, A.M..LM.I,, A.I.LO.B., and
G.C.E. Exams. Diploma courses in all
branches of Engineering—Mech., Elec.,
Auto.,  Electronics, Radio, Computers,
Draughts., Building, etc. For full details
write for FREE 132 page guide: BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, (Dept. 169K), Aldermaston
Court, Aldermaston, Berks.

TV and Radio, A.M.LLE.R.E., City &
Guilds, R.T.E.B. Certs., etc on ‘Satisfac-
tion or Refund of Fee’ terms. Thousands of
passes. For full details of exams and home
training Courses (including practical equip-
ment) in all branches of Radio, TV, Elec-
tronics, etc. Write for 132 page Handbook
—FREE. Please state subject. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept 137K), Aldermaston Court,
Aldermaston, Berks. .

METAL WORK

METAL WORK: All types cabinets, chassis,
racks etc., to your specifications. PHIL-
POTTS METAL WORKS LTD., Chapman
Street, Loughborough.
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ELECTRICAL

BEST EVER 200/240 VOLS "MAINS*’
SUPPLY FROM 12 VOLT CAR BATTERY

Exclusive World Scoop Purchase. The fabu-
lous Mk. 2D American Heavy Duty Dyna-
motor Unit with a Massive 220 watt out-

put and giving the most brilliant 200/240

volt performance of all time. Marvellous

for Television, Drills, Power Tools, Mains

Lighting, AC Fluorescent Lighting and sll

200/240 volt Universal AC/D mains equip-

ment. Made at tremendous cost for U.S.A.

Govt. by Del:o-Remg. This magnificent

machine 1s unobtainable elsewhere.

Brand New and Fully Tested, only £4.18.6,
lus 10/6 postage. C.O.D. with pleasure.
oney back if not delighted. Please send

s.a.e. for interesting illus. detalls.

Dept. PW STANFORD ELECTRONICS.

Rear Derby Road, Nerth Promenade,

Blackpool, Lancashire.

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE.
YORKS. Tel. Heckmondwike 4285

Amplifier Units Type A1413. Complete with
Valves Type 5Z4 and 6V6GT. 230-250 Volt
50 cycles. Transformer Class Condition.
Untested 25/, Carriage B.R.S. 15/

Air Mileage Units complete with 24 volt
Motor and Gears etc. Clean_condition.
Untested. less Relay 15/-. Carr. B.R.S. 12/-.
Special Sale of New C.V. Valves. Removed
from units. 12 months Guarantee. P/P.on any
Valve 9d.

CV138 2/- CV140 2/~ CV455 2/- CV284 1/-
CV287 1/- CV345 1/~ CV455 2/- CV136 2/-
Speakers P.M. All 3 ohm. Perfect condition.
removed from TV sets. P/P on any Speaker
4/-. 6 inch Round 3/-, 5 inch Round 3/-,
8 x 5 Elllptical 6/-, 7 x 4 Elliptical 5/-, 6 x 4
Elliptical 3/-, Slot Speakers 8 x 21 Elliptical
AW43/80 T.V. Tubes. Good Picture. No
Guarantee £1. Plus carriage 15/-.

Reclaimed T.V. Tubes with 6 months Guarantee
17 Type AW43/80, AWA43/B8. £2 each.
MW43/69 30/-. All Tubes 15/ carriage.
Sillcon Rectifiers. 500 MA. 800 P.I.V. 2/6 or
24/- Per doz. Post Paid.

Jap Earpieces, Magnetic. 8 ohms. Small or
Large Plug. 1/11 Post Paid.

Top Grade Mylar Tapes 7 inch Long Piay 14/-.
7 inch Standard 11/6. 5 inch Standard 7/9.
5 inch Long Play 10/—. Post on any Tape 1/9.
Panel of 19, mixed Parts 7/6 Post Paid. Ex
Units. Panels of Resistors and Condensers.
9/- Post Paid Ex Unlts.

Complete Untested 17 inch T.V. Sets 12
Channel 50/~ carriage £1.

Aircraft Sighting Head. with Gyro Unit.
Condition Fair. 18/6. Carriage B.R.S. 12/-.
VALVE LIST—Ex Equipment, 3 months’
guarantee. Single Valves Post 7d., over 3
Valves p. & p. paid

ARPI12 1/6 | PCL82  4/- | 6B8 1/6
EB91 94 | PL36 5/- | 6BW7 2/6
EBF80 3/- | PL81 4/- | 6U4 5/-

ECC81 3/- | PY81 1/6 | JOP13 2/6
ECC82 3/- | PY33 5/-| 20D1 3/-
EF50 1/- | PY82 1/6 | 20P1 5/-
EF91 9d | PZ30 §/- | 20P3 2/6
EY86 5/- | U191 S/- | 30PL1 5/-
PCC84 2/- | U251 5/- | 30FS 2/6

NEW RANGE UH.F. TV AERIALS

All UH.F. aerials now _fitted with tilting
bracket and 4 clement grid reflectors.
Loft Mounting Arrays, 7 eclement, 40/-.
11 element, 47/6. 14 element, 55/-. 18
elem:n;. 62/6. Wall Mounting with Cranked
rm, 1 t - 1 B -
14 eclement, 75/-. 18 element, 82/6. Mast
Mounting with 2in. clamp. 7 element, 42/6.
11 el t, 55/-. 14 62/-.18 el
70/-. Chimney Mounting Arrays. Complete.
1 t. 72/6. 11 elemént, 80/-. 14 el
87/6. 18 element, 95/-. Complete assembly
instructions with every unit. Low Loss
Cable, 1/6 yd. U.H.F. Preamps from 75/-.
St:‘tc clearly channel number required on all
orders.

BBC - ITY AERIALS
BBC (Band 1). Lofi, 25/-.
External S/D, 30/-. “H”
£2.15.0. ITV (Band_ 3).
3 element loft array, 30/-.
1 t, 40/-. 7 el

50/-. Wall mounting, 3 ele-
ment, 50/-. 5 clement, 55/-.
Combined BBC/ITV. Loft
1 + 3,40/-; 1 + 5, 50/-;
I + 17, 60/-; Wall mounting
1 3, 60/-: 1 + 5, 70/—;
— Chimney 1 + 3.70/-;1 4+ 5,

80/-,
),/HF transistor pre-amps.
COMBINED BBC1 — ITV — BBC2
AERIALS 1 + 3 + 9,70/-. b+ 5 + 9. 80/-.
1+ 5+ 14,90/-. 1 4+ 7 + 14, 100/-, Loft
mounting only.

F.M. (Band 2). Loft S/D, 17/6. “H”, 35/-.
3 element, 57/6. External units available.
Co-ax. cable 8d. yd. Co-ax. plugs, 1/6. Outlet
boxes, 5/-. Diplexer Crossover Boxes, 17/6.
C.W.0. or C.O.D. P. & P. 6/6. Send 6d.
stamps for illustrated lists.

Callers welcomed — open all day Saturday

K.V.A. ELECTRONICS (Dept. P.W))
40-41 MONARCH PARADE
LONDON ROAD, MITCHAM,

SURREY 01-648 4884

NEW VALVES!
Guaranteed and Tested
24-HOUR SERVICE

IR5 5/6 |DL94 5/8| EL84 4/0| PL504 13/8
185 4/3 |DLO6 7/-| EY51 7/-|PY32 10/-
1T4 2/9 | DY86 43| EY86 6/3| PY33 10/-

4/3 | PY8slL b/-

3v4 5/9 | EABCS0 5/8 | EZ81  4/6 PYs2 B/~
6/30L2 11/8 | EBC33 7/9| KT61 /3| PY83 &/8
6AQ5 4/3 | EBC41 9/3| KT66 16/6| PY88 6/8
6véQ 8/- | EBF80 6/- | N78  17/-| PY800 7/-
25L6GT 4/6 | EBF89 §/9 | PABCS0 6/9 | PY801 6/9
30FL1 13/9 | ECC81 8/8 | PC86 10/3| R19 8/3
30FL1214/3 | ECC82 4/-| PC88 10/3| U256 1%/
30P4 11/6 | ECC83 4/9| PC900 7/-| U268  11/8
30P19 11/8 | ECC85 b/- | PCC84 6/3 U9l 12/-
30PL1 14/6 | ECH35 8/8 | PCC89 8/11 | U193  8/6
30PL13 18/8 | ECH81 §/9 | PCF80 §/11 | U261 14/-
CCH35 13/- | ECL80 6/8 | PCF801 8/6 U301 10/-
CL33 17/8 | ECL82 /3| PCF802 8/8 | U320 14/-
DAC33 6/9 | ECL83 8/- | PCL82 6/8 | UABCS0 6/-
DAF91 4/3 | ECL86 7/8| PCL83 11/9 | UBC41 8/3

384 59 DY87 /3 l EZ80

DAF96 6/9 | EF37A 6/- | PCL84 7/-| UBF89 6/8
DF33 7/8 | EF39 4/8| PCL85 8/8 | UCC85 7/8
DF91 2/8 |EF80 4/8 PCLS6 8/- | UCHS81 6/6
DF96 6/9 |EF85 b5/9 PFL20011/- | UCL82 8/9

DK32 6/9 | EF86 6/3 | PL36 8/3 UF41 10/8
DKol b/8 | EF89 4/9 | PL81 8/~ | UF89 8/-
DK92 8/3 | EF188 b5/6 PL82 5/9 | UL41 11/9
DK96 7/3 | EF184 5/3| PL83 6/8 | UL84 6/3
DL35 4/9 | EHS0 6/- | PL84 8/-|UY4l 7=
DL92 5/8 | EL33 9/3 | PL500 12/0 | UY85 §/8
Postage on 1 valve 9d. extra. On 2 valves or more, postage
6d. per valve extra. Any insured parcel against damage in
transit 6d. extra. Office address, no caliers.

GERALD BERNARD
83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N.16

est. 1943 JOHNSONS rer: 24864

New ! CV2—a unique triple-purpose
VHF kit for the Amateur enthusiast.
Integrated converter, receiver, and
tuner-feeder. Fantastic single trans-
istor performance | Comprehensive kit
of high grade parts with three coils
covering 80-178MHz, 9v battery, etc.,
together with simplified diagrams and
instructions. Price complete, £4, post,
packing and insurance paid, direct
from makers. S.A.E. for literature.

JOHNSON’'S (RAD1O)
St. Martin’s Gate, Worcester
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Please mention
PRACTICAL
WIRELESS

when replying to
advertisements

AUDIO EFFECTS
5 SHAW LANE, HALIFAX YORKS

Buy with confidence and obtain the right results.
Refunds without question if any of our products
fail to give 100% satisfaction.

AMATEUR BANDS ALL TRANSISTOR
SUPERHET RECEIVER KIT. No fuss,
no drilling. Just fit the components on our
printed circuit. Slow Motion tuning. Simple
IF alignment. Perspex front panel. Push pull
AF amp drives your 8-15 ohm speaker. Amp
can_be used seperately. Designed to accept a
BFO signal. Uses Denco_plug in coils 2T.
0.5 to 1.54 Mhz 3T. 1.67 to 5.3 Mhz 4T,
5.0 to 15 Mhz 5T, 10.5 to 31,5 Mhz Range 3T
normally supplied with kit. Uses 9 volt battery.
Easy step by step instructions. Complete Kit.
£8.19.6 plus 5/6 P, P, & Ins. Extra ranges 12/-
Der range.

POWER CONTROLLER. Power at your
finger tlps. Not merely half wave control but
full wave. A single variable control gives zero
to full power. Uses latest 15 amp 3kW triac
and special trigeering device. Ideal for all
types of lighting, fires, motors, drills, etc.
Complete with box, power socket, cables, etc.
In kit form with easy to follow instructions
£6.9.6. Ready built £9.4.6 plus 5/6 P. P. & Ins.
REVERBERATION AMPLIFIER. Self con-
tained transistorised, battery operated. An
entirely different approach to sound reproduc-
tion. Normally, sound reproduction from a
single source, has a flat one dimensional effect.
With this unit, proper sound delay through
reverberation, tones, are created with a truly
third dimension for concert hall originality.
Two controls adjust volume and reverberation.
Simply plug microphone, guitar, etc., in, and
the output into your amplifier. Supplied in a
beautiful walnut cabinet 7din X 3in X 4#in.
£10.4.0 plus 6/- P. P. & Ins.

VOX SWITCH. This sound operated switch
is ideal for mobile TX work, tape recorder
switching, etc. You speak, it switches. High
and medium imp. inputs. AF take off point.
Drives your 12 voit relay. In kit form with
full instructions 42/6. Ready built, tested and
guaranteed. 62/6, plus 2/6 P. P,
METRONOME UNIT. Variable beat. Listen
while you play and keep in time. Easily built,
pocket size with Personal mini éarphone. In
kit form 27/6, post paid. Ready built in an
attractive black and white polythene case, 37/6
post paid.

MORSE OSCILLATOR. PC board, tran-
sistors, high stab. components, battery carrier,
ear piece. Adjustable tone. Just attach your
key. Drives phones or speaker. In kit form
17/6 post paid. Ready built in similar case as
above 25/- post paid.

STRAIGHT FROM THE PRESS. Latest
Mullard manual: Audio Amps, FM tuners,
Stereo decoder, Receiver circuits, Hi Fi Tape,
etc. etc. 32/6 post paid.

JUST ARRIVED IN STOCK. Texas tran-
sistors. Complementary symmetry. Driver.
NPN. PNP output. The set of three ONLY
6/6 post paid.

Free lists with every order. For lists only send
1/6 (deductible from firsi order).




AMPLIFIER FOR MAGNAVOX TAPE DECKS —4 TRACK

Chassis 124 x 5% x 4%in.
high. Plastic front panel
finished in Black and
“‘Silver”. 200-250 A.C.
Record/Playback amp.
switch: Off/On-Tone.
Vol./Mc.;  Vol./Gram;
Mic. Input; Gram, Input:
Valves 6BR7; 12AX7:
EMB84: EL84 and EZ80.
Separate Qutput Trans-
former (Already wired to
amp). PRICE £12 (10/-
P. & P.). 3-ohm speaker
7" x 4” 16/- extra.

STEREO AMPLIFIER type HV—2x 3 Watts -

Fully built. On off. sep. vol. and tone each
channel 12 X 43 X 6in. high. EZ80.2 X ECL86:
for 3 ohm speakers, double wound main trans:
fixing flanges and base plate, suitable for crystal
cart, tuner etc. £6.10.0 (8/- p. X p.)

Superior version — separate base, treble & vol
each channel with mono/stereo switch 15/- extra
STEREO AMPLIFIER type RC—

2 x 3 Watts

Fully built. 2* % UCL82, metal rect: ganged vol.
and tone cont: on-off. balance. 11 X 3} x 4in

high. Double wound mains trans. with supporting
brackets. For 3-ohm speakers. £6 (8/- p. & p.).

MONO GRAM CHASSIS 3 WATT

s 3 Wave band long-med-short. Gram., 200-250v AC
r, Ferrite aerial, Chassis 13 X 7 X Sin. Dial 13 X 4in.
Double wound mains transformer 5 valves ECH81

i EF89, EBC8!, EL84, EZ80. Price £10.12.6.
© (/6p. &p) Output trans. for 3-ohm speaker.

- s i
NEW TAPE AMPLIFIER for 4 track B.S.R. Deck TD2. Mains and output
Trans. 10” x 6” x 4” overall. Rect; ECC83, EL84. Mike and Gram Inputs.
£7.5.0 (10/- P. & P.). For 3-ohm speaker.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from Station and Buses). FULL GUARANTEE. Aldershot 22240
CLOSED WEDNESDAY. S.A.E. for enquiries please,

YOUR CAREER in
RADIO &
ELECTRONICS ?

Big opportunities and big money await the qualified man
in every field of Electronics today-—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. [.E.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio School, Reading. Berks.

Please send FREE BROCHURE fo

NAME .......oooiuienn. TR TR TR TN 00000000 00080000006000606000 Block
ADDRESS .......... 00000000000000000000000 800060000000000000 «.... Caps.
. Piease

BRITISH NATIONAL RADIO  SCHOOL

SEMICONDUCTORS

BRAND NEW AND FULLY GUARANTEED

IN914¢ 1/8 | 2N2906 6/~ | ACY28 4/- | BD121  17/6 | MJ481 27/6
1N916 1/6 | 2N2906A 6/8 | AD140 8/- | BD123  21/6 | MJ490  22/6
18021 4/- | 2N2923 86| AD149  11/6 | BD124  12/- | MJ491 29/6
18025 5/- | 2N2924 3/6 | AD181 7/6 | BF115 5/- | MPF102 8/8
18113 3/- | 2N2925 8/8 | AD162 ?7/8 | BF117 10/6 | MPF103  7/6
18120 2/6 | 2N2926 AF114 5/~ | BF167 5/6 | MPF104  7/6
18121 2/6 | ,, Green 3/~ | AF116 5/- | BF173 7/6 | MPF105  7/6
18130 2/6 ( ,, Yellow 2/8 [ AF117 5/- | BF180 7/6 | NET0013 8/6
18131 2/6 | ,, Orange 2/9 | AF118 12/6 | BF181 6/6 | NKT216 7/6
2N3011  12/8 | AF124 4/6 | BF184 7/6 | NKT217 8/6

1844 2/- | 2N3053 5/8 | AF125 4/6 | BF194 5/~ | NET261 4&/-
4/- | BFX12 4/6 | NKT262 4/-

2G302 4/- [ 2N30563 15/~ | AF127 8/8 | BFX13 4/6 | NET264 4/-
2G303 4/- | 2N3702 3/8 | AF139 7/6 | BFX29 12/6 | NKT271 4/-
8/6 | BFX30 9/— | NKT272 &/~
2N696 4/- | 2N3704 4/4 | AF186 11/- | BFX35 19/6 | NKT274 4/-
2N697 5/- | 2aN3705 4/-- | AF239 7/6 | BFX43 8/6 | NKT276 4/-
2N698 4/6 | 2N3706 4/8 | ABY26 5/6 | BFX44 8/6 | NKT281 5/6

2, 8/6 | BFX84 7/6 | NKT403 16/
2N706A 2/6 | 2N3708 8/8 | ABY28

b/6 | BFX85 9/- | NET404 12/6

5/6 | BFX86 6/6 | NKT406 15/
2N929 5/64 2N3710 4/- | ASZ20 7/6 | BFX87 6/6 | NKT613 6/6
2N930 /- | 2N3711 4/-- | ABZ21 7/8 | BFX88 5/- | NET674  b5/-
2N1090 6/6 | 2N3819 9/-- | BA102 6/6 | BFY10 4/6 | NKT677 5/—
2N1091 6/8 | 2N3820 28/6 | BAX13 1/6 | BFY17 4/86 | NKT713  §5/-

2N1302 8/6 | 2N4059 5/-- | BAY38 8/6 | BFY20 12/6 | NKT20329 8/0
2N1308 8/8 | 2N4060 8/-- | BC107 8/6 | BFY41 10/- | NKT8011115/6
2N 1304 4/6 | 2N 4061 4/6 | BC108 8/6 | BFY43 12/6 | NKT8011219/6
2N13056 4/6 | 2N4062 4/6 | BC109 8/6 | BFY50 4/6 | NKT8011328/6

2N1306 5/- | 2N4254 8/6 | BC113 6/6 | BFY51 4/8 AS 2
2N1307 5/- | 2N4255 8/6 | BC116 12/6 | BFY52 4/8 | 0A9 2/-
2N1308 6/- | 2N4284 8/6°| BC118 /8 | BFY76 8/6 | 0A70 1/6

2N1613 5/- | 2N4287 8/ | BC147 8/6 | BBX19 8/6 | 0A81 1/6
2N 711 6/8 | 2N4288 8/é | BC148 3/6 | B8X20 3/8 | OA85 1/6
2N1889 6/6 | 2N4289 8/6 | BC149 8/6 | BBX21 OA90 1/6
2N1893 8/6 | 2N4291 6 | BC167 /8 | B8X26  10/6 [ 0A91 1/6
2N2102 15/- | 2N4292 8/¢ | BC168B  8/6 | B&X27 10/6 | OA95 6
2N2147 14/6 | 40361 12/8 | BC168C  8/9 | B8X 28 - | 0A200 2/-
2N2148  12/6 | 40362 14/€ | BC169B  $/6 | B8Y29  18/6 | OA202 2/-
2N2160 12/6 | 3N128 18/6 | BC169C  8/9 | B8Y26 4/— | oca2s /6
2N2193 5/8 | 3N140 19/8 | BC182L 8 | BBY27 4/- | OC28 10/6
2N2193A  §/6 | 3N141 21/6 | BC212L  5/- | BBY28 4/- | 0C29 5/-
2N2194A §/6 | 3N142 16/6 | BCY30 5/6 | BEY29 4/- | OC35 /6
2N2217 5/6 | AAZI3 2/- | BCY31 5/6 | B8Y38 4/6 | OC36 6/6
2N2218 8/6 | AAZ15 2/6 | BCY32 7/6 | BBY39 4/6 | OC44 4/-
2N2219 6/8 | AAZIT 2/6 | BCY33 4/- | BBY40 6/8 | OC4s 2/6
2N2220 5/~ | AC107 6/- | BCY34 4/6 | BBYOI 8/8 | OC71 2/6
2N2221 5/- | AC126 4/~ | BCY38 4/6 | B8Y52 9/- 1 OC72 2/6
2N2222 8/6 | AC127 5/- | BCY39 7/6 | BRY53 /8 [ OC76 4/6
2N2368 b/- | AC128 4/- | BCY40 6/6 | BBY54  10/6 | OCB1 4/-
2N2389 8/- | AC176 5/- | BCY42 3/- | BAY95A 8, ocss /6
2N2369A 5/6 | AC187 12/- | BCY43 8/- | BY100 /8 | OCB1D 4/6
2N2539 4/6 | AC188 12/- | BCYo4 7/6 | BYX10 5/6 | OC84 /-

25/6 5/ 78
2N2905 8/- | ACY21 5/- | BD116  35/- | MJ480 20/6 | OC202 l0/8
2N2906A  8/- | ACY22 4/-

THYRISTORS

PLESSEY 1 AMP: 50V /-, 100V 5/6, 200V 7/-, 400V /8.
INTEGRATED 3 AMP: 50V 6/-, 100V 7/6, 200V 8/-, 400V 10/8.
CIRCUITS ZENERS. 1§ WATT 2-7-33V 4/6.
8L402A 42/8 400m/w 3-0-33V 4/-. 1 Watt. 2:4v-200v 7/6.
Ll 49/6 | INTEGRATED CIRCUITS—R.C.A.
atalSheets 2/~ | CA3005 80/-, CA3011 20/-, CA3012 28/-, CA3013 80/,
CA3014 80/-, CA3018 85/-, CA3019 25/-, CA3020 £7/6,
MULLARD CA3021 42/8, CA3022 86/-, CA3023 32/8, CA3026 27/6,
INTEGRATED CA3028 A5/, CA3028B 35/-, CA3035 85/—, CA3036 20/,
CIRCUITS CA300 84/- CA3048 £5/-, CA3048 52/6, CA3061 25/-.
TAA241 Opera- FAIRCHIL.

tional Amplifier 47/6 | L800, 914 11/— L923 14/-, L701C 17/8, L702C 45/,
TAA243 Opera- L7090 £7/6

tional Amplifier 47/6 | DAT.A BHEETS FOR RCA Dvacm 2/- PER TYPE.
TAA 263 Linear G.E. INTEGRATED CIRCUIT:

AF Amplifier 15/6 | PA230 27/8, PA234 26/8. PA237 45/- PA246 57/8.
TAA 300 Linear Data Sheet 1/-

AF. Am 47/8

P
Presets std., horiz. or vert. 1/6
Tl})Areii(l)plldig:f; P 15/6 Potentiometers. Log/Lin 8/8 each
TAA 350 Wide. MFD V  Price | MFD V  Price|MFD V  Price
band Lim 115 1/8| 25 10 1/8 200 6-4 1/9
Dif. Amp 45/- 1 40 19| 26 2 1/8 200 16 2/-
Data 8heets 1/~ 2 15 18| 25 50 1/8 250 256 2/9

2 350 8-|82 I é/g 250 sg g/o
23 p 320 1

SPEAKERS (3 ohm) | 27 18 19| 32 450 5} /8
10in. x 6in. 37/6.

9in. x 4in. £3/8, \

/8,
3in. 9/6, 5in. 14/3
8in. 27/6, 12in. 89/6.
N 10 15 1/6|100 64 1/8 [2000 25 8/8
Post and Packing 2/9 | 10 25 1/6 (100 12 1/6 2000 50 18/6
47

18 18 1/6 (100 30 8/6 56000 25 12/6
ERBISEORS 25 64 1/6 1125 4 1/8 5000 50 19/6

R33 (8TC) 25/6

K131 (1K) 2/ VERBOARD RESISTORS
Various Mullard +13 Matrix -1 Matrix 3 watt 5%. 4d.
Thermistors in stock. 2}in. x 3%in. 38/8 4/~ | and } watt 5% 5d.
- | 2{in. x fin. 4/8 49 1 watt&m/o %de
T M S R R R
P.P. for Components 1/6 gg;z : }.7,;: }gﬁ 21/6 10 watt 5 /° 2/0

per order. Cutter 9/~

A. MARSHALL & SON

28 CRICKLEWOOD BROADWAY, LONDON N.W.2
01-452 0161/2/3 CALLERS WELCOME
U.K. only 1/6. Commonwealth (Air) 13/~

Post & Packing Europe 5/-.
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Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON W2

Tel. PARK 5841/2/3

Z & | AERO SERVICES LTD.

Please send all correspondence and Mall-Orders to the Head Office
When sending cash with order, please include 2/6 in £ for postage and handling

No C.0.D. orders accepted
PLEASE NOTE THAT THE VALVES OFFERED BELOW ARE NOT NECESSARILY OF U.K. ORIGIN

MINIMUM CHARGE %6.

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON W1

Tel. LANgham 8403

Open all day Saturday

0A2  6/8 | 6AVG %- | 6F18 8!8 {g;:l; 13 l G EL3L 10;6 WT66 £7/6 | PLa6 11 | UBOI 20/~
0A3  9/- | BAWBA1l/- | 6F22 8/ 8 8- EL36 KTS8 33/- PL81  9/8 | UABCS0 6/9
OB2  6/8 | 6BAG  4/6 | 6F23 15/6 | 10L1  8/- First Qua"ty Fu"y uaranteed EL41 11/~ | N78 21/~ | PL82 9/~ | UAF41 10/-
OB3 10/~ | 6BE6  5/- | 6F24 13/8 | 10LDI11]l/- FL42 11/8 | PABCR0 8/~ | PL83 8/~ | UAF42 10/8
oc3 7/~ | 8BF5 16/~ | 6F25 15/ | 10P13 11/- | EL81 10/- | PC86 11/6 | PL84  ?/- | UB4l 11/~
OoD3  6/8 | 6BF6  9/- | 6F26  7/- | 10P14 20/- EL83 8/3 | PC88 13/~ | PL302 15/- | UBC41 9/8
1B3GT 7/8 | 6BGEG 12/- | AF28 14/~ | 12AB5 10/~ EL84 5/~ | PCO7  8/8 | PL500 15/ | UBCSL 8/~
1L4 3/6 | 6BHG  8/6 | BF29  6/6 | 12AC6  7/6 BRAND EL85  8/8 | PC900 9/8 | PL504 18/~ | UBF80 7/3
1R4 6/86 | 6BJ6  8/8 | 6F30  7/- | 12AD8 7/8 EL86 86 | PCC84 7/~ | PLS08 17/6 | UBFSS 7/-
1R5 7/~ | 6BK7A 10/~ | 6J4 8/6 | 124156 8/~ | FKL90  6/8 | PCC85 8/- | PL309 30/~ | UBLL 10/-
184 5/8 6{;;;8 g/a gggar g/; 1§AQa g/- ngl g;— ;%s }%;3 PL8O0L }e/— Ug};?l 12/~
185 5/- | GBN5 8/ /8 | 12AT6 /— 95 - | 9 PL80? 14/- | UCO2  6/8
1T4 4/6 | 6BN4 8/~ | 6K6GT 10/~ | 12AT7 /6 | EC T R O NIC V ALVES EL360 23/- | PCCI189 11/~ | PMB4  9/- | UCC85 8/
1U4 6/~ | 8BQs b/~ | 6K7 6/6 | 12AU8  5/8 'wu, 15 -~ DM70 ECF$3 15,- | EL£03 17/- | PCC80517/- | PY31 5/ | UCF80 10/8
1U5 9/6 | 6BQ7A 7/6 | 6K8G 8/ | 12AU7  8/- | 30C17 18/~ so1 s/e DY70 12;— ECF86 12/8 | EL&2l 11/~ | PCC80617/- | PY33 12/6 | UCH21 11/~
1V2 o/~ | 6BR8 13/~ | 6K23 10/~ | 12AV6 6/~ | 30C18 15/- | Bl1A 30/~ | DY86 6/6 | ECF80430/-| ELL80 15/- | PCEBO015/- | PY80  6/8 \ UCH42 13/-
1X2R 7/8 | 6B87 26/- | 6K25 15/- | 12AV7 /- | 30F5 17/~ | 8124 65 | DY87 7/~ | ECH42 13/~ | EM34 16/~ | PCF80 &/8 | PYBL 6/~ | UCH43 12/
4D21 /8 | 6BWé 16/~ | 6L6GT 9/~ | 12AX7 6/~ | 30FL1 15/~ | 813 75/~ | D¥802 10/- | ECH81 5/9| EM71 12/6 | PCF82 6/8 | PYS2 6/ | UCH&I 6/8
3A4 4/- | 6BW7 13/ | 6L7 6/8 | 12AY7 13/6 | 30FL1218/8 | 8664 14/~ | E55L 55/~ | ECH83 8/8| EMBO 8/~ | PCF84 /- | PY83 7/8 ' ucLs! 11/-
3B28 42/6 | 6BX6 5/~ | 6LI8 8/~ | 12B4A 10/~ | 30FL13 10/~ | 5642 12/~ | E8SCC 8/~ | ECH84 9/- | EMSL 8/8 | PCF87 16/~ | PYS8 8/~ | UCL83 7/-
3BP1 B85 | 6BZ6  6/6 | 6LD20 8/8 | 12BA6 6/8 | 30FL1415/6 | 6080 27/8 | E130L 80/- | ECL80 9/- | EM84 7/6 | PCF80015/- | PY500 20/~ | UCL83 12/~
3Q4 8/~ | 8C4 8/~ | 6N7GT 7/~ | 12BA7 /6 | 30L1 7/~ | 6146 30/~ | EiS0F 19/~ | ECL81 §/6| EM87 11/ | PCF80110/- | PY800 10/~ | UF9  11/-
384 7~ | 6CGT 7/~ | 6P1 12/~ | 12BE6 6/6 | 30L15 17/- | 6146B 47/6 | EABCS0 6/6 | ECL82 6/8| EN91  6/8 | PCP80210/~ | PY¥801 10/- | UF1L 10/-
3v4 §/- | 6CA4  5/& | 6P25 21/~ | 12BH7 6/8 | 30L17 17/- | 6267  6/8 LEAF42 10/- | ECLS3 12/8 | EYsl 8/~ | PCF80516/~ | PZ30 7/~ | UF4l 10/-
5R4GY 11/- | 6CA7 10/ | 6P28 12/6 | 12BY7 10/~ | 30P12 16/~ | 6360 25/~ | KBC33 9/~ | ECL&4 11/ | EY80 8/~ | PCF80613/- | QQVO2-6 UF42 12/~
5U4G_ 6/~ | 6CB6 5/ | 6Q7 7/8 | 12K5 10/~ | 30P18 7/~ | 6939 42/~ | EBC41 10/8 | ECL85 10/6 | EY8l 8/~ | PCF80815/8 42/- I UF43 11/-
5U4GB  7/8 | 6CDEGA 6R7G 7/~ | 12K7GT 7/ | 30Pi» 16~ | 7199 15/~ | ERCBL 6/8 | ECL86 8/6 | EY83 11/~ | PCH20014/- | QQV03-10 | UF80  7/6
V4G 8/- 23/~ | 682 8/- | 12Q7G 8/~ | 30PL1 18/8 | 7360 36/~ | EBC90 5~ | EF39 8/- | EY86 8- | PCL81 10/- 25/~ | UF85  8/-
5Y3GT 6/- | 6CG7 0/~ | 6814 11/~ | 128C7 b/~ | 30PL13 18/~ | 7586 25/~ | EBC91 6/~ | EF40 10/~ | EY87 8/6 | PCL82 7/9 | QVO3-12 UF89 7/~
523 9/- | 6CHB 11/- | 68A7  7/6 | 128G7 7/- | 30PL1417/- | 9002  6/6 | EBF80 8/ | EF4l 12/6 | EY88 86 | PCL83 13/~ - | UL4t 12/-
S74GT 8/- | 6CL& 10/ | 68G7  #/6 | 128H7 b/- | 35A3 10/~ | 9003 10/~ | EBF83 8/8 | EF42 14— | EZ35 5/ | PCL84 8/9 | BU2IG0A ULSs  6/8
6/30L2 18/~ | 6CW4 12/6 | 68J7 7/8 | 12837 8/- | 35A5 11/~ | Az31 10/~ | EBF89 6/8 | EF80 5/ | Ez40 9/~ | PCL853 9/8 16/~ | UM4 8/-
6ABi 6/ | 6CYs 8- | 68K7 /6 | 128K7 8/~ | 35B5 13/~ | AZ30 12/- | KCo3 10/ EF83 10/- | EZ41  9/- | PCL86 9/6 | TT21 48/~ | UMB4 4/-
6AF4A 9/6 | 6CY7 12/ | 68LIGT €/ | 128L7GT8/~ | 35C5 7/~ | CBL1 16/~ | EC86 1%/~ | EF85 7/~ | EZ80 5/ | PCL88 17/~ | TT2% 50/~ | UYIN 10,
6AG7 7/6 | 6D3 /- | 6SN7GT 6/~ | 128N7GT8/- | 35D5 13/~ | CBL3L 17/~ | ECs8 12/~ | EFs6  6/8 | EZ81  5/6 | PCL80018/- | Ul8/20 13/6 | UYL 11/-
GAH8 10/~ | 6DC6 13/6 | 68Q7  8/- | 128Q7 8/~ | 36L6GT 9/0 Ccysl 7/~ | ECe0o 6/- | EF89  5/8 | EZ90 _ 5/- | PCL801 15/6 | U20  13/8 | UY21 11/-
6AJ8 5/  6DK6 /8 | 6BR7  7/6 | 129R7 6/8 | 33W4 5/~ | DAF41 11/~ | EC92  6/8 | EF91  4/6 | GBLOC 100/~ | PD500 30/- | U265 15/~ | UY4l 8/-
6AKG 6/ | 6DQ6B 12/ | 6T8 /8 | 1487 18/~ | 3523 11/~ | DAF9l 5/- | ECe3  9/8 | EF92  7/8 | GY501 16/~ | PEN4DDS/- | U264  15/- | UY82 10/~
6AKS 11/6 | 6DB4 15/ | 6U4GT 12/6 | 20D1  9/- | 35z4G 6/~ | DAF92 9/6 | ECC35 17/~ | EF93  4/8 | Gz30 7/ | PEN45 7/~ | U3l 9/~ | UY85 6/8
6AL3 8/8 | 6EA8 11/ | 6U8 7/~ | 20L1 20/~ | 35Z5GT 7/8 | DAF96 7/9 ( ECC40 11/~ | EF94 5/ | 6Z31 6/~ | PEN4DD | U37 30/ | VR75/30 8/~
6ALs 3/3 | 6EH7 8/8 svsc'r ¢/8 | 20P1 10/~ | 50A5 18/- | DF96 7/8 | KCC81 6/86 | EF95 8/~ | GZ32  8/8 16/~ | UB0 8/~ | VR105/307/-
6AM5  5/- ! 6EJT 7~ | 5/- | 20p3 12/- | 50B3 7/~ | DK40 10/~ | ECC82 6/~ | EF96 4/~ sta 16/- | PEN46 /8 | U2 8/~ | VR150/306/8
6AM6 4/6 | GEW6 12/ GXoGT 5/8 | 20p4 20/~ | 50C8 7/~ | DK91 7/~ | ECC83 6/~ | EF97 10/~ 11/- | PEN38310/- | U748 VU39A 10/-
64Q5> 6/6 | 6F1 14/~ | 6X8 11/~ | 20P5 20/ | 50CDBG30/- | DK92 9/- | ECC84 6/- | EF183 6/8 HABCBO 8/6 | PEN38410/- | U78 vuUlll 10/~
6AQS 10/~ | 6FB 8/ | 6Y6G 1g/- | 25C5  9/- | 0L6GT 8/~ | DK96 8- | ECC85 5/6 | EFIRs 7/~ | HBC90 5/- | PEN433DD | U1l VU120 15/~
6AR5 6/6 | 6F6G 5/~ | 7Y4  12/- | 25L6GT 7/8 | 83A1 18/~ | DL91  5/6 | ECC88 8- | EF00 20/~ | HBC91 8/~ 1~ | U201 VU133 10/~
6ARS 6/6 | 6F11  8/8 | 9BW6 8/8 | 25Z4G 6/ | 85A2  7/6 | DL92 7/~ | ECC89 11/~ | EF804 20/- | HF93  €/6 | PENA4 8/6 | U281 w729 182/-
6A85 7/~ | 6F13  4/8 | 10C2 10/~ | 25Z6GT10/- | 90AG 48/~ | DL93  4/— | ECCO1 4/ | EF811 15/~ | HF94 5/8 ) Pres 11/- | U282 7309  10/-
6A87¢ 16/- | 6F13 7/~ | 10D1 B8/~ | 3045  8/- | 90AV 48/~ | DL94 8/~ | ECCIs91l/- | EF8l2 15/6 | HK90 €/8 | PF818 17/~ | U301 Z329  17/-
6AT6  5/— ) 6Fl14 12/- \ 1002 8/- | 30AE3 8/ | 80C1 12/- | DLo5 B8/— | ECF80 7/~ | EF8l4 13/8 | HL92 7/~ | PFL20014/- | U403 7803U 17/6
GAUS &/~ | 6Fi5 11~ | 1or1 18/~ | 30ci /6 | 9ocG 26/~ | DL9S __7/9 | ECFs2 7. | EKo0 5/ HIOi 8/ | PL33 7/ U403 76 |
TRANSISTORS
Quantity prices quoted on request SILICON POWER RECTIFIERS INTEGRATED CIRCUIT
2N404  3/8 | 2N3710 3/~ | BCY39 6/ g
N0 376 | ON3BIO 12 BCY72 310 “mxi 2‘;;‘1"51“ = 1 —_ o AMPLIFIERS
2N412  38/8 | 2N3906 6/~ | BCZ11 /8 D..v. 700m. x ;
2N444A b/~ | ACI13 8- | BD12l 18/ IN5399  1000plv. 154 4/8 3!:3.1‘13.0‘.‘12&‘.:{3'.‘“&,".13 k' °§“§’Z£;§i§%§?"%‘ﬁ:§a
2Ng96  4/8 | ACi25  6/6 | BCl123 25/ IN3408  1000p.1. 3A /3 mixer, product detector or self-oscillating mixer  27/-
2N697  4/8 | AC!26 b/~ | BF167 B/~ 18113 400p.1. 400mA 4/8 o
ON6g8  8/8 | ACI27 5/ | BC173 6/~ 18115 600p.|. 400mA 718 CA3012 wide Band Amoplifier (up to 20mc/s), suitable as IF
2N705 15/~ | AC128 4/6 | BF181 8/- BY127 1A 8 Ampilfier for VHF/FM recelvers 22/
2N706 3/- | ACI33 5/- | BF184 78 Bvlaoeqm»uenc(vwesu.mnn 800mA 1/8 CA3020 General Purpose Audio Amplifier of 850mW
2N708 3/6 | AC154 3/~ | BF194 8/8 D226B 400p.i.v 300mA 2/9 output 30/-
Egggg 359 ‘:g}g; ;:— g;}gg 2//6 D226V 300p.i.v. 300mA 2/8 CA3036 Buffer amplifier consistlng of two 'super-alpha’
Mg 88| ACLE 8/9 | BF187 48 STUD MOUNTED—Supplied with Washers and Nuts Rl torsanitableiior steren/pick elie e liRE
2N987  6/6 | ACY17  6/— | BFX38  5/4 D242 100p.lv.  10A 6/~
SN1131  8/8 | ACYI® 4/~ | BRY17 86 KD202A 50p 34 5/- CABOSIEourLiniang 42/~
2N1132  9/8 | ACY19 4/9 | BFYI8 5/- KD202B 50p. 1A 3/- PA222 Audio Amplifier providing 8 max. output of 1-2
B e = | s e KD202D  200p 3a 8/~ watts 85/
1302 = Y 3/11 | BFY50 = K D202 200 1A Audio Amplifier viding a max. out] watt
i 4 aom o8 e 5 O B R
1305 ~ 32
2N1306 5/ LDl 1o | e B e SR A A B L ) s Uog ol g A s P
9N1307 s/_ | AD161 9/_ B8Y27 5/0 d e above e s are in epoxy moulde louble four-
2N1308 7/8 | ADI62 /- | BBY28.  5/- Insiine package’
2N1309 9/8 I AD102 15/6 | BBY6S 4/6 MC1708CG General Purpose operatlonalnmpliﬂerm'l’(z -99
9N1756 15/~ | AF114  6/- | BBYSSA 3/9 case -
9N2147 14/8 | AF116 8/- | oC16 15/ M U LTI M ET ERS TAAL83 8-rtage direct coupled amplifier for use from DC
2N2160 23/~ | AF118 5/8 | 0C22 18/- to 600kc/s; T0W dissipation. Output 10mW into 150 Q
NE Wy e s e B
8 = -~
— D.C. voltage range: TAA293 3-stage amplifier with connection brought out to
ggggégA 252 :ggg 2{3 | gccgg z’? 0.0_5.10550.2‘5:.5()0“ the individual leads. Bandwidth 600kc/s 160mW dm-
ON2477 12/8 | AF127 5/3 | 0Cc28 14/6 A.C. valtage range: sipation. Output 10mW into 150 Q load 20/-
2N2646 12/8 | AF178  12/8 | 0C29 148 0:10-50-250-500V. TAA320 MOST input stage followed by a bi-polar tran-
aN2905 10/~ | AF186 11j- | OC30 15/~ D.C. current range: sistor stage. 200mW dlssipation 13/-
2N2023 3/~ | AF239 10/~ | OC35  11/3 50044-10-100mA. TAD100 Integrated AM receiver circuit containing all
2N2924  3/- | AFYl9 22/ | OC36  12/8 Resistance ranges: 100MQ.1MQ. The active components, except output stage, required to build
2N3€;‘36'b' 3;— AF%ll g;’— 8843 2/6 meter i also callbrated (o: capacity and a complete receiver 45/-
2N2926'r" 3/~ | ABY268 /- 4 1= output level measurements. Sensitivity SLA03A 3 watts Audio Amplifier into 7-5 (@ Loud p
9N2926'0’ 3/- | ABY2T  6/8 | OC45 3/8 2000QV. Accuracy + 2.5%for D.C. and 3
2N2998'y" 3/— ‘ ABY 28 68 | 0071 38 £4% for AC. meyuurements Operating voltage 18V. Overvoltage protection 49/6
2N2926'g’ 5/6 | ABY29 6/~ | OC72 5/ Dimensions: 4§ x 3} x 1iIn. Price £4.5.0. Data sheets are available for ali the sbove 1.C's.
;g;ggg 1292 ‘ Qg¥% lg;— g?;g g{f Pleue note that certain external components like resistors,
L AR XTARRI S SRR OCT oS Circuit deu:nu .:;esup}ued fr"ee:(i::hnrge with :ﬂ,’?{igiﬂ
ggggg %E :gg; Z;— %;SD g:a M OVIN G co I L M ETERS but are charge at 1/- each if supplied separately.
2N3392 8/2 | ASYS6  4/8 | OC81 4/8 i 1.59
N |ty 82| oG 3- igr‘llar;r::y.nec.h:g;;x:rmgsce Moving Coil Meters 1.5%
2N3394  2/8 | BC108 3/ | OC83 4/8 101DA 40 amps FSD. Basic movement ImA
2N3305  3/6 | BCIOS 4/ | OC84 - Complete with external shunt 74/~
2N3402  §/- | BCL13 86 | OCI39 78 101DV 600v F8D, Basic movement 1mA 77— 1969/1970 CATALOGUE LISTING SOME 4,000 TYPES
9N3403 /- | BC118  8/6 | OCl40  9/6 ekt _
2Natos 68 | BC14T  4/8 | OC170 5~ 120DA 40 microamps 82/ OF VALVES, TUBES AND SEMICONDUCTORS I8
N34 4/~ [BCL48  3/3 | OCITL 58 B e o 85/~ | AVAILABLE FREE OF CHARGE. ESSENTIAL DATA
2N3415  4/3 | BCl49  3/8 | OC200  4/4 AT mp e N Y ¥ T o OF TRANSISTORS, CATHODE RAY TUBES ETC.
B0 00| e B (SRR T0DA 250 microsmpa 54/- | A8 WELL A8 EQUIVALENT TYPES OF TRANSIS-
2N3702  4/6 | BCY30 7/~ | 0C203  &/3 70DA 600 microamps :9/— TORS ARE GIVEN. PLEASE ENCLOSE QUARTO
2N3703 8/10 | BCY31 5/~ | 0C204 6/~ 70DA 250 mA 6/— B.A.E.
ON3704 56 | BCY33  5/- | OC205  28/- 70DA- 600 mA 48/-
9N8707 4/~ | BCY34 B/~ | OC206  14/- 70DV 150v 82/~
ON3709 3/
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VALUABLE NEW HANDBOOK

FRE

10 AMBITIOUS
ENGINEERS

Have you had your copy of “Engineering Opportunities” ?

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

This remarkable 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?

RADIO ENGINEERING

Advanced Radio Gen.
Radio — Radio & TV
Servicing TV Eng. —
Telecommunications— Sound
Recording — Automation -

Practical Radio — Radio

Amateurs’ Exam.

ELECTRICAL ENG.
Advanced Electrical Eng. —
Gen. Electrical Eng. —
Installations — Draughts-
manship — Illuminating Eng.

Refrigeration Eleni.
Electrical Science — Electri-
cal Supply — Mining Elec.
Engineering.

CIVIL ENGINEERING

Advanced Civil Eng. — Gen.
Civil Eng. —  Municipal
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 CHEMICALENG., AEROENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.
increase your earning power?

R.T.E.B.,
A.R.I.C.S.,

Which qualification would
AM.SE.,

A.R.l.LB.A.,
M.R.S.H., A.M.LLE.D., A.M.l.Mun.E., CITY & GUILDS, GEN. CERT.

B.Sc. (Eng.),
A.M.ILP.E., A.M.LM.L.,

OF EDUCATION., ETC.

British Institute of Engineering Technology

453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

ELECTRONIC ENG.
Advanced Electronic Eng. —
Gen. Electronic  Eng. —
Applied Electronics Prac.
Electronics — Raduar Tech. —
Frequency  Modulation —
Transistors.

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen. Mechanical Eng. —
Maintenance Eng. — Diesel
Eng. — Press Tool Design —
Sheet Meral Work—Welding
— Eng. Pattern AMaking
Inspection Draughtsman-
ship — Metallurgy — Pro-
duction Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng. —
Gen. Automobile Eng. —
Automobile Muaintenance —
Repair — Adutomohile Diesel
Muaintenance Automobile
Elec. Equipment — Garage
Management.

AM.LER.E.,
P.M.G.,

C.Eng.,
A.1.O.B.,

THIS BOOK TELLS YQU

* H;)W to get & better paid, more interesting
job.

Y HOW to qualify for rapid promotion.

Y HOW to put some letters after voir name
and become a key man . . . quickly and
easily.

Y HOW to benefit from our free Advisory and
Appointment Depts.

Y HOW you can take 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.

164 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUBING
EQUIPMENT TOOLS

Bas(if I'ractical and Theore- The specialist Elec-
tic Course for beginners in e

Radio, T.V"., Electronics, ELe g","E"T Division of

AM.LE.R.E.City & Guilds TR

Radin Amateurs” Exam, NOW offers you a

R.T.E.B. Certificate real laboratory train-

- Certificate ing at home with

ical Radio practical cqvipment.

Ask for derails.

Radio & TelevisionServicing
B [ I [ E ITI

Practical Electronjes
Electronics Engineering
Automation
You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES”, and you should send for your
copy now—FREE  and without
obligation.

E

R

OPPORTUNI

v Y

I

ENGINEERING

TOB.LET., 453A, ALDERMASTON COURT,

ALOERMASTON. BERKSHIRE.

Please send me a FREE copy of “ENGINEERING

exam., or career).

7z
-
e
=
=

OPPORTUNITIES.” | am interested in (state subject,




HENRY'S RADIO LT

ENGLAND’S LEADING
COMPONENT AND
WEQUIPMENT CENTRES

NEW GATALOGUE
REPRINT

350 PAGES FULLY DETAILED
AND ILLUSTRATED. COM-
PONENTS & EQUIPMENT—

HENRY'S RADIO LTD

ELCETROMC COMPORNTS & {DuwmenT CATALEUT

AUDIO/HIGH FIDELITY.
Complete with 5 x 2/- Discount
vouchers for use with picture.

HYEOREEVOUCHERSSoninatim  PieaTB

PRICE 7/6 p.p. 2/-

BUILD THIS VHF FM TUNER

SMULLARDTRANSISTORS 300 kc/s BANDWIDTH.
PRINTED CIRCUIT, HIGH FIDELITY REPRODUC-
TION. MONO & STEREO. A popular VHF FM
Tuner for quality and reception of mono and stereo.
There is no doubt about it—~VHF FM gives the REAL
sound. All parts sold separateiy

PARTS TOTAL COST £6 196 DECODER £5196
ASK FOR BROCHURE No. 3 {FOR STEREO)

BUILD A QUALITY 4 TRACK TAPE RECORDER
To get the best out of your MAGNAVOX
DECK, you need a MARTIN RECORDAKIT.
This comprises a special high quaiity 6
valve amplifier and pre-amplifier which
comes to you assembled on its printed
circuit board—in fact everything for
making a superb Tape Recorder. You need
no experience or technical skill to bring
this about

THE INSTRUCTIONS MANMUAL MAKES
BUILDING EASY, AND SUCCESS IS
ASSURED. Kit comprises Deck, Amplifier,
Cabinet and speaker, with microphone,
7in. 1200fc tape, and spare spool.

ASK FOR BROCHURE 6. TODAYS VALUE £60.

PRICE 39 gns. pp. 22/6. NOTHING ELSE TO BUY.

HENELEC 5-5 STEREO AMPLIFIER

Excellent low priced British designed Stereo
Amplifier for use with Record Decks. Tuners.
16 transistor mains operated. Output 5+§
watts for B—15 ohm speakers. Black, silver
and wood finish. size 13in x 3in x 6in.
PRICE £13 10 O pp. 7/6

Complete Stereo System 5-5.

Garrard 2025 TC or 3000LM with 9TAHC
Diam. Ceramic cartridge, 5-5 Amplifier, Plinth
Cover, Two 10 watt speakers with tweeters in polished cabinets. Size 18" x |1
x 7"

Usual price £50.0.0. OUR PRICE £39100 pp. 20/-. ASK FOR BROCHURE 13

AMPLIFIERS IN STOCK
* PA7 7 watt

MPAI12 3 12 watt £4 IO
MPAI2 1512 watt £5 50
MA7 7 watt Amp

SINCLAIR STEREO 60
Two Z30, PZ5 and Stereo 60

(usually £23.18.0)

® Preamp Mono £8 10 0
MAG66 Stereo Amp PRICE £I9
* Preamp £16 10 0
* PA25 25 watt £7 10 0 (ADD £2 for PZ6 in place of
* PA50 50 wartt £9 10 0 PZS5).
.

Leaflets avallable on repuest.

MONO STEREO UNIT EQUIPMENT
Mono or Stereo Audio equipment devel-
oped from Dinsdale Mk, ll-——each unit or
system will compare favourably with
other professional equipment selling at
much higher prices.

COMPLETE SYSTEMS AND MIXERS
from £11 12 6 to £38 17 6

(all units available separ“el ).

THE FINEST VALUE IN LOW COST
HIGH FIDELITY — CHOOSE A SYSTEM
TO SUIT YOUR NEEDS AND SAVE
YOURSELF POUNDS. 7, 12 and 25
WATT AMPLIFIERS, STEREO AND
MONO PREAMPLIFIERS AND
MODULES

* SEND FOR BROCHURES No. 12/14
21 TOD.

HENRY’S STOCK EVERY TYPE OF COMPONENT
YOU NEED — A CATALOGUE IS A MUST!

ALSO SEE EARLIER PAGES FOR MORE ADS.

Demonstrations,
quotations FREE

* Credit Terms (C85ERS) For jop'pchiser 2 From £30%
VISIT OUR HI-FI CENTRE AT 309 EDGWARE ROAD, for all leading
makes of —AMPLIFIERS, TUNERS, DECKS, SPEAKERS, MICROPHONES,
TEST EQUIPMENT, ALL WITH DISCOUNTS—IT WILL PAY YOU TO
PAY US A VISIT. AUDIO SYSTEMS £40-£300 TO SUIT. SEND FOR
STOCK LIST 16/17.

Mavi Order Dept, Electronic Componems and
Equipment, and Electronic Organ Dep

303 EDGWARE ROAD, LONDON w2,

Telephone: 01-723°1008/9"
Open Mon-Sat. 9am —6pm. Thurs, 9am-1pm

PAS0
{50 watte RMS)

PA25
(25 watts RMS)

SILICON POWER AMPLIFIERS
WITH DIRECT COUPLED, SYMMETRICAL OUTPUT

* HENELEC °‘PA25' POWER AMPLIFIER

This sihcon design from Henry's Radio uses complementary transistors in
the symmetrical output stage direct coupled to a loudspeaker of 8 ohms
impedance or higher. Power output is 25 watts RMS with an 8 ohms load or
12 watts for 15 ohms, over a frequency range of ISHx—25ka 3dB. Cool
running s assured by the use of generously di

heatsinks. Input 700mV 15K ohm. Prlce £7100

* HENELEC 'PA50° POWER AMPLIFIER

Basically similar to the ‘PA25’ the 'PASO’ will deliver SO watts RMS to a
3-4 ohm load. Extra power is handled by compiementary triplet circuits
using the latest PNP and NPN silicon power transistors. As a result of
extra heatsinking the ‘PA50' runs as cool as the ‘PA25". Price £9 10 0

* HENELEC MU442 POWER SUPPLY

Designed to run one or two ‘PA25's’ or one ‘PASO’ the MU422 connects to
the amplifiers by means of plug-on harnesses. No soldering is required to
connect up the system. Audio input plug and speaker plug go to the pane!l
of the MU422. Price £6 0 O

s SEND FOR FREE BROCHURES No.: 24/25

Transistors, integrated circuits, test equipment, Garrard and Goldring
turntables all at special save money prices—See our adverts on carlier pages
of this magazine.

16 Page Testgear Catalogue Ref ‘T'/33
F EE 10 Page Record Player Decks List Ref 16/17 E N w '
Semiconductor Price List Ref. 36. H

ELECTRONIC ORGAN

CALL IN and SEE THE NEW MODELS!

* MODERN ALL_ BRITISH TRANSIS-
TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT

*TEAK OR  WALNUT VENEERED
CABINETS FOR ALL MODELS

* 49 NOTE, 61 NOTE SINGLE MANUAL
DEOS|€NS ALSO TWO MANUAL 49
NOT

* KITS AVAILABLE IN SECTIONS AS
REQUIRED

HP and CREDIT SALE FACILITIES

FREE

16 page organ brochure covering organs in
kitform and ready buile—write or phone
to ORGAN DEPT. Ask for Peter Elvins.

High Fidelity and Audio Centre
309 EDGWARE ROAD, LONDON W2,
Telephone: 01-723 6963

Open all day Saturday,




