RADIOCONSTRUCTOR
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TRANSMITTER
Y 40, 80 and 160 Metres
% 10 watts CW
Y 7 watts Phone
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BYZI12
BYZI3 .

BZYB8 Series

3.3V to 30V

D137 .
MJES20
MM80
M}481

M 430
MJ491
MPF(02
MPF103
MPF104
MPF10S

NKT124
NKT125
NKTI126
NKTI128
NKTI3S
NKT137
NKT210
NKT211
NKT212
NKT213
NKT214
NKT215
NKT216
NKT217
NKT218
NKT219
NKT223
NKT224
NKT225
NKT229
NKT237
NKT238
NKT239
NKT240
NKY24!
NKT242
NKT243

NKT244
NKT245
NKT261
NKT262
NKT264
NKT271
NKT272
NKT274
NKT275
NKT279A
NKT281
NKT302
NKT304
NKT351
NKT401
NKT402
NKT403
NKT404
NKT405
NKT406
NKT420
NKT451
NKT452
NKT453
NKT603F
NKT613F
NKT674F
NKT676F

NKT677F
NKT713
NKT717
NKT734
NKT736

NKT10339
NKTI10419
NKT10439
NKTI0519
NKT20329/
0013
NKT8011!
NKT80112

138
A

37
37

n
&7
83

NKT80113 1.00

NKT80211
NKT80212
NKT80213

75
75
75

€/Np

NKTB0214
NKT80215
NKT80216

OAS

QAI10
OA47
QA0
QA73
QA79

TIP31A
TiP32A
V405A

ZTX108
ZTX300
ZTX302
ZTX303
ZTX304
ZTX314
ZTX320
ZTX330
ZTX500
ZTX50)
ZTX502
ZTXS503
ZTXS504
IN34A
IN$O
IN&s .
IN82A .
INB7A
1N914
IN400)
1N4002
IN4003
IN4004
IN4005
1N4006
1N4007
IN4)48

75
75
75

Y]
ommwommmanlRS

2IN708

N7
IN711A
2N911
IN914
IN9I8
2INT0%0
IN1091
2NI1131
INI132
2N1302
2N1303
INTI04
2IN130S
2N1306
IN1307
2N1308
2N1309
2N1507
N1613
NITIT
2N2147
2N2148
IN2160
IN2368
2N2369

IN2369A .
2IN2646
IN2504
IN2904A
2N2905
IN2905A .
2N2906 .
2IN2906A |
2N2926. all
colours
2N3053
2IN3054
2IN3055
IN3702
2IN3703
2N3704
2N3705
2IN3706
2N3707
2N3708
2N3709
AN3710
2N37N
IN3B19
2N3820
2N3826

2N4058

TERMS: Cash with order please. Postage & packing -
10Np inland, 25Np Europe, 60Np elsewhere. All goods
guaranteed. ALL ORDERS DESPATCHED WITHIN ONE

WORKING DAY OF RECEIPT
now available: 5Np stamp for po

ELECTRONIC

LST e

MAIL ORDER DEPT. {RC)

7 COPTFOLD ROAD
BRENTWOOD, ESSEX

LTD

1971 Retall Catalogue
stage appreciated

Visitors welcome at our new retail shop ~ same address

Components

RESISTORS
Carbon Film 4 & } Wact 59
2 Np each
Packs of 10 (of one value/wattage)
S Np per pack

PRESETS
P.C Type 03 Watr
Standard size 7 Np
Sub-miniature S Np
(Available
vertical or horizontal mounting).
Ususl values 100 ohms to § Meg

POTENTIOMETERS

Log or Lin Less switch  —
Log or Lin DP switch

Log or Lin Stereo L/S -
Values: Sk, 10k, 25k, S0k.
250k, 500k, | Meg, 2 Meg

CAPACITORS

Mullard Miniature Electrolytic
Mid  Volt Wkg. - C426 Series
25 16 8N

22
33
47
68

K
1.
2 24 Np

Mullard Electrolytic - C437 Series
Mfd. Volt Wkg.
250 9Np

Muliard Sub-Miniature Ceramic
Plate ~ C333 Series

63 volt working Range 18pf to
220pf (usual pref values)

Packs of 6 (any values) - 30 Np

NEONS

Miniature neon bulbs: 0.6mA 65vac
90vde. Pack of 5 for 30 Np
Panel neon indicators, mains volt-
age. Red lenses — round. square or
arrow-shaped faces  Each 20 Np

YEROBOARD

x
face cutters - 38 Np
eropins pack of SO for 21 Np
Bargain Pack. 36 square inches of
various sizes, 15" &/or | SONp

HEATSINKS

T0-5 (Clip-on) pack of 4 for 15 Np
FINNED type for 2 x TO-3 ready
drilled at 43 Np
FINNED type undrilled for plastic
power at 34 Np

BOOKS
G.E. Transistor Manual .47
R.CA. Transistor Manual £1.40
Designers’ Guide to British Tran-
sistors {data book ) p
R.CA Hobby Circuits Manual £140
110 Semiconductor Projects
(Marston} £1.25

Zener Diode Handbook Np
Photocell & Solarcell

Handbook 84 Np
Thyristor (S.C.R.) Handbook ¢£1.00

NEW! SN74N SERIES TTL LOGIC

NOW FROM L5.T. - FULL SPECIFICATION TEXAS INDUSTRIAL
INTEGRATED CIRCUITS AT ECONOMY PRICES

149 5099 100

Quad 2-input NAND gace \
Quad 2-input NAND gate open callector
Quad 2-input NOR gate
Quad 2-input NOR gate open collector
Hex Inverser
Triple 3-input NAND gate
Schmydt Trigger
Dual 4-input NAND gate
B-nput NAND gate
Dual 4-input NAND Buffer
BCD to decimal decoder TTL output
Expandabie Dual 2-wide 2-1nput

AND-OR-INVERT pace
Expandable 4-wide 2-input AND-OR-INVERT gate
Dual 4-input expander
JK Fiip-flop
J-K Master Slave Flip-flop
Dual [-K Master-Slave Flip-flop
Dual D-type Edge-Triggered Flip-flop
Quadruple Bistable Latch 60
Dual J-K Master-Siave Fhp-flop with Preset & Clear so
Four-bit Binary Full-Adder €120
Decade Counter
Divide-by-12 Counter
Four-bic Binary Counter
BCD ta decimal Decoder/Driver
{Replaces the obsolece SNT441 AN}

SNT400N
SNT40IN
SNT402N
SNT40IN
SNT404N
SN7410N
SN7413N
SN7420N
SN7430N
SN7440N
SNT442N
SNT450N

SNT745IN
SN7460N
SN7470N
SNT4TIN
SNT47IN
SNT7474N
SN74TSN
SNT476N
SN7483N
SN7490N
SN7492N
SN745IN
SN7414IN

£1.00

030

MIX PRICES: Devices may be mixed to qualify for quantity price
Larger quantities - prices on application

LINEAR AND DIGITAL 1/C's

RCA.

CA3004 -
CAJ00S
CAJ0I -
CAJOI3 -
CA30M4 -
CAJI8 -
CA3020
CAJ028A
CA3035
CA3043
CAJ044
CA3046
Calos7
CA048
CA3049
CA3052

BARGAIN
DP-AMPS 11

LM709C - 60N
(DIL high gan
op-amp )
LM74ICN 9 Np
(equiv SNT2741P)

PCI008/1
Multimeter  Sens
tser packaged cir-
cuit KIT includes all
accessories (7.8

FAIRCHILD

#1900

ul9ls

ul923 SINp o Np
Devices may be mixed to qualify for quantity

GE. (USA}

Pre-amp

PA424  Zero Vot Switch

MISCELLANEOQUS
TH90I3P  Toshiba 20 Watt Mybrid IC Am,
Icio c -

Sinciair - -
SL403A  Plessey New Design -

MULLARD

TAA263  Linear Amp - - -
General Purpose Amp -
Record/Playback Amp

MOS LF Amp

IC Recerver

AM/EM Receiver -

TADIIG

ULTRASONIC TRANSDUCERS

Operate at 40kc/s Can be used for remote
control systems without cibles or electronic links
Type 1404 transducers can transmit and recerve.
FREE: With each pair our complete trangmitter
and receiver cireuic PRICE £5.90 Pair

(S0l only in pairs)

Heat sink compound - Sificane grease
Bargain pack of five | Wate Zene: diodes

4 pieces 100 PRV Recufiers S00mA =

2 pieces 200 PRV Rectifiers 500mA -

2 pieces 400 PRV Recufiers S00mA - -
Bargain Transistor pack 2 AF + RF - - -
Assortment of RF. audio & power transistor solar cell & diode -
Pack of 4 assorced solar cells -

Solar motor (aperates from $4M)

Silicon Sofar cell 10-16mA

Silicon Solar cell 25-40mA =

Low cost Selenium solar cell -

Selenium ceil in protective case - -

Cadmium Suiphide photoconductive cell

Only part of the international Rectifier “Diamond Line” range are liseed

Send for free catalogue or ask your local component seock st

254 (RMS) 400 PIV TO-§ Mod
6 Amp (RMS} 400 PIV TO-5 Mod,
6 Amp [RM§) 400 PIV TO-66 -
& Amp (RMS (4 75 Amb ) 400 PIV' o
22 Amp (RMS @ 25 amb ) 400 Piv-
‘Tnese t7pes nave integral triggering
15A {RMS) 400 PIV TO-66 - -
10 Amp 200 PIV Piastic Flat-pack
10 Amp 400 PIV Plastic Flat-pack -
Bi-tateral avalanche trigger diode

ZENER DIODES

400mW 10 . GLASS CASE TEXAS Mfr
152036 36 voir 152082 8.2 voit
152039 39 volr 152100 10 voit
152043 4.3 voit 152110 1ivolt
47 voit 152120 12 volt
56 volr 152160 14 volt
62 volt 152180 18 volt
6.8 voit 182270 27 volc
75 voit 152360 30voh
1-24 15Np 2599 1INp 100+ 9Np

THYRISTORS

CRI/DSIC | Amp 50 PIV TO-5 P
CRI/4DIC | Amp 400 PIV TOS SONp
INIS25 S Amp 400 PiV TO 66 £1.09
40739 10 Amp 400 IV Stud Meg ¢1.65

NCAPSULATED BRIDGES

Prices: \TJSS;N" CnArrenr RmsSVqu

wo6 I Amp
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Understanding the Semiconductor
C. N. G. Matthews

The book starts with an introduction to conduction and semi-conduction,
in which the physics is kept very simple, and it goes on to deal with the pn
juncticn and its action in diodes and transistors. The latter part of the book

approach to stable circuit design.

The Butterworth Group

comprises an introduction to transistor circuitry, describing in detail the action
of the three fundamental configurations and laying the foundations for an

0 408 00049 X 128 pages illustrated 1971 £1.00

Available from leading booksellers or

88 Kingsway London WC2B 6AB
Showrooms and Trade Counter, 4-5 Bell Yard London WC2

REVERBERATION UNIT KIT

A new, all silicon version of our self-contained, 6 transistor,
reverberation chamber to which microphones, instruments,
tuners or tape recorders may be connected for added dimen-
sional effect. The output is suitable for most amplifiers and
the unit is especially suitable for use with electronic organs.
A ready-built spring and transducer assembly is used (£2.95
(59/-) if bought separately).

Complete easy-to-build kit, with constructional notes and
circuits £7.50 (£7.10.0) Pre-drilled and_printed case £1.70
(34/-) All parts available separately. Send Sp (1/-) for
circuit and canstruction details.

WAH-WAH PEDAL KIT

SELECTIVE AMPLIFIER MODULE. The basis of the Wah-Wah
pedal. Kit contains all the components to build a 2-transistor
circuit module also the sockets, control, etc., required for the
constructor to assemble his own design. £1.75 (35/-).
Assembled and tested module £2.12 (42/5).

FOOT YOLUME CONTROL PEDAL. Foot pedal unit in very
strong fawn plastic. Fitted with output lead and plug for con-
nection to guitar amplifier. May be used for volume control or
converted to Wah-Wah by adding the module.

Pedal unit now only £5.12 (£5.2.5).

Complete kit for Wah-Wah pedal now only £6.50 (£6.10.0).

1.C. STEREO AMPLIFIER KIT

A new kit from Wilsic to build a hi-fi integrated circuit
stereo amplifisr 3 watts per channel with full tone controls
and attractive veneered cabinet, or may be built into plinth
unit. Complete amp kit with stabilised power pack £21.45
éﬂ.l.?.O) with economy power pack £18.50 (£18.10.0).
abinet kit: teak 73ip %14/8) mahogany 66p (13/2). Full
plans and detailed prices 10p (2/-).

New catalogue 15p (3/-) with special discount order form.

WILSIC ELECTRONICS LIMITED
6 COPLEY ROAD, DONCASTER, YORKSHIRE

APRIL 1971

F R E E T0 AMBITIOUS ENGINEERS

— Tl LATEST EDITEOM OF ESEMEERING OFPORTURITIEY

SEND FOR YOUR FREE COPY TO-DAY

ENGINEERING OPPORTUNITIES is a highly informative 74 page
guide to the best paid en?ineering posts. It tells you how you can
quickly prepare at home for 2 recognised engineering qualification
and outlines a wonderful range of modern Home Study Courses in
all branches of Engineering. This unique book also gives full details
of the Practical Radio & Electronics Courses administered by our
Specialist Electronics Training Division — explains the benefits of our
free Appointments and Advisory service and shows you how to
qualify for five years promotion in one year.

‘SATISFACTION OR REFUND OF FEE' TERMS

We give a written agreement that if after completing one of our
courses, you do not pass your examination or are dissatisfied in any
other way, we will refund your complete fee.

PRACTICAL EQUIPMENT INCLUDING TOOLS

The specialist Electronics Division of B.1.E.T. NOW offers you a
real laboratory training at home_with all the practical equipment
Kou need, plus Basic Practice and Theoretical Courses for beginners in

adio, TV, Electronics, etc.
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
Dept. (480D) Aldermaston Court, Reading RG7 4PF

—— — SEND OFF THIS COUPON TO-DAY! -— —

Tick subjects that interest you:
AMSE (Elec) [ City & Guilds Certificate [] RTEB Certificate {J I
Radio Amateurs’ Exam {] DMG Certificate {3 Colour TV [J |
Electronic Engineering [J Computer Electronics [J Radio and TV

Servicing [] Practical Electronics {J Practical TV & Radio O |
Please send booklets & full information without cost or obligation. l

: —1NAME AGE
e |

' (vf:ﬁﬁ ADDRESS A

*, ......................................................................................... [
| N4 |
BIET loccuration

To: BIET Dept. 480D, Aldermaston Court, Reading RG?Y 4PF

517
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LATEST
BOUND VOLUME
No. 23

of
“The Radio Gonstructor”

FOR YOUR LIBRARY

AUGUST 1969

s ages? to JULY 1970

772 pages
plus index

PRICE £1.88 Postage 28p

BI-PAK=LOW COST IC'S

BI-PAK Semliconductors now offer you the largest and most
popular range of I.C's available at these EXCLUSIVE LOW
PRICES. TTL Digital 74N Series tully coded, brand new.

Dual in-line plastic.14 and 16 pin packages. '[-I
BI-PAK Prlce and qty. prices
Order No. Description 1-24  25- 100 up
BPOO 7400N Quad 2-Input NAND GATE . 23p 20p 15p
BPO1 7410N Quad 2-Input NAND GATE—OPEN

COLLECTOR. ao 23p 20p 15p
BP04  T7404N HEX INVERTER oo 23p 20p 15p
BP10 7410N Triple 3-Input NAND GATE oo 23p 20p 15p
BP20 7420N Dual 4-Input NAND GATE .. ao 23p 20p 15p

7430N Single 8-Input NAND GATE ao 23p 20p 15p

BP40  T440N Dual 4-Input BUFFER GATE g 23p 20p 15p
BP41 7441N BCD to decimal decoder and N.I.T.

Driver 87p 17p 67p
BP42 7442N BCD to decimal decode (TTL OIP) 87p 7P 67p
BP50 7450N Dual 2-Input ANDJOR/NOT GATE

—expandable 23p 20p 15p
BP53 7453N Single 8-Input ANDIORINOT GATE

—expandable. . . 23p 20p 15p
BP60 7460N Dual 4-| Inpu(—expandabla . 23p 20p 15p
BPT0 7470N Single JK Flip- Flcn—edgelrlggered 35p 32p 29p
BP72 7472N Single Master Slave JK Flip-Flop . 35p 32p 29p
BP73 7473N Duai Master Slave JK FIln-FIop .. 43p 40p 3ip
BP74 7474N Dual D Flip-Flop .. . 43p 40p 37p
BP75 7475N Quad Bistable Latch 41p 45p 43p
BP76 7476N Duai Master Slave FIlD-FIoD with

preset and clear 50 47p 45p 43p
BP83 7483N Four Bit Blnary Adder .. .. 87p Tp 67p
BPOO 7490N BCD Decade Counter .. 87p Tp 67p
BP92 7492N Divide by 12 4 Bit binary counler . 87p Tp 87p
BP93 7493N Divide by 16 4 Bit binary counter .. 87p Tp 87p
BP94  7494N Dual Entry 4 Bit Shift Register an 87p e 67p
BP95 7495N 4 Bit Up-Down Shift Register a0 87p 17p 67p
BP96 749 5 Bit Shift Reglster £110 £1.00  9%0p

496N
Data is avallable for the above Series of I.C's in booklet form, price 13p each.

LINEAR 1.C’s

Price

Type No. Case Leads Description 1-24 25-99 100
BP 201C - SL201C TO-5 G.P. Amp . .. 83p 53p 45p
BP 701C - SL701C  TO-5 8 OP. Am 63p 53p 45p
BP 702C - SL702C TO-5 8 oP. Amp Direct OIP 63p 53p 45p
BP 702 - 72702 DL 14 G.P. OP. Amp (Wlde

Board) S3p 45p 40p
BP 709 - 72708 D.l.L. 14 High OP. Am p 53p 45p 40p
BP 708P - uA708C TO-5 8 High Gain OP. Amp 53p 45p 40p
BP 741 - 72741 DL 14 High Gain OP Amp

{Protected) . /Bp 60p 50p
uA 703C - uA703C TO-5 6 R.F. IF Amp .. . 43p 3Ip 27p
TAA 263 TO-72 4 A.F. Amp . 70p 60p 55p
TAA 283 TO-714 10 G.P. Amp 80p 75p Wp

TTL INTEGRATED CIRCUITS

Manufacturers' "‘Full outs'"-—out of spec. devices including functional units
and part function but classed as out of spec. from the manufacturers’ very rigid
specifications. Ideal for learning about I.C’s and experimental work.

PAK N K No.

No.
UIC00 = 12 x 7400N

o.
UIC42 = 5 X 7450N 50p

50p UIC80 =5 X 7480N 50p
UIC01 =12 x 7401IN 50p UICS0 = 12 X 7450N 50p UIC82 =5 X 7482N 50p
UIC02 =12 X 7402N 50p UICS51 = 12 X 745IN50p UIC83 =5 x 7483N 50p
UIC03 = 12 X 7403N 50p UIC60 = 12 x 7460N50p UICB6 =5 x 7486N 50p

SPECIAL DISCOUNT OF 50p

It you already have the copies comprising
the volume, just cut the heading from each
month’s contents page, including title and
month of issue, and send with your remit-
tance, deductlng special discount of 50p.

Thus, while having a splendid bound vol-
ume containing issues in mint condition, old
copies will be retained for workbench use.

PRICE £1.38 Postage 28p
We regret that, owing to increased costs,

the special discount will be discontinued
after 30th June next.

Limited Number of Volume 22
Price £1.75 Postage 28p

(August 1968 to July 1969) still available
We regret earlier volumes now completely
sold out.

Available only from

DATA PUBLICATIONS LTD.,
57 MAIDA VALE, LONDON, W9 1SN

UIC04 =12 X 7404N 50p UIC70= 8 x 7470N50p UICS0 =5 x 7490N 50p

UIC05 =12 X 7495N 50p UIC72 = 8 X 7472N50p UIC92 =5 X 7492N 50p
UIC10 =12 X 7410N S8p UIC73 = 8 X 7473N50p UIC93 =5 X T493N 50p
UIC20 =12 X 7420N 50p UIC74 = 8 X 7474N 50p UICS4 = 5 X 7494N 50p

UIC40 = 12 X 7440N 50p UIC?5 = 8 X 7475N50p UICY5 = 5 X 7495N 50p

UIC41 = 5 X 7441AN 50p UIC76 = 8 X 7476N 50p  UIC96 = 5 X 7496N 50p
UICX1 = 25 x Asst'd 74's £1-50

Packs cannot be split but 20 assorted pieces (our mix) is available as PAK UICX1

Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.

DTL (Dnode Transistor Logic) INTEGRATED CIRCUITS manufacturers
‘‘Fall outs''—out of spec. devices including functional units and part functional
but classed as out ot spec. from the manufacturers’ very rigid specifications.
Ideat for learning about 1.C's and experimental work.

Pak No, Pak No.

UIC930 = 12 X (1A 930 UIC948 = 8 X [LA 948

UIC932 = 12 x (LA 932 . UIC951 5 x LA 951

UIC9e33 UIC961 = 12 x LA 961 .

U1C935 UIC9093 = 5 x [LA 9093 .

UIC936 UIC9094 = 5 X LA 9094 ,

UIC944 UIC9097 = 5 x (LA 9097 . 50p
UIC945 UIC9099 = 5 x A 9099 ..... 5

0p
UIC946 = 12 X LA 946 50p UIC x 925 Assorted 930 Series £1- 50
Packs cannot be split but 25 Assorted Pieces (our mix) is available as Pack
UICX9. Every Pak carries our BI-PAK Satisfaction or money back guarantee.
Data Booklet available for the BP330 Series, PRICE 13p.

RTL MICROLOGIC CIRCUITS
Price each
1-24 25-99 100 up

35p 33p 27p

35p 3I3p 27p Order No.

ul923 50p 47p 45p il
Data and Clrculls Booklet for 1.C’s. VED D TR0
TSO 16 pin type. ..

Price 7p.

Dual-in-Line Low Profile Sockets

14 and 16 Lead Sockets for use with

Epoxy TO-5 case Dual-in-Line Integrated Circuits.

h Price each

1-24  25-99 100 up
30p 27p 25p

35p 32p 30p

ALL PRICES QUOTED IN NEW PENCE
Please send all orders direct to our warehouse and despatch department.

BI-PAK SEMICONDUCTORS
P.0. BOX 6, WARE, HERTS.

Poslage and packing add 5p. Overseas add extra for Airmail. Minimum order
ash with order please. Giro No. -7006.
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UNIJUNCTION
2N2646,
BEN3000.
27p each, 25-99 25p,
100 UP 20p.

|
NPN SILICON
PLANAR
BC107/8/9, 10p each;
50-99, 9p.100 up, 8p each;
1,000 off, 7p each. Fully

case.

One 50p Pack of your
own choice free with

orders valued £4 or
over.

—e
AF239 PNP GERM,

N

LOW PRICE:~ 1-24 37p
each, 25-99 34p each,
100 + 30p each.

I —

FET'S
2N 3819 35p
2N 3820 93p
MPF105 40p

CADMIUM CELLS
ORP12 43p
ORP60, ORP6&1 40p each

I

PHOTO TRANS.
OCP71 Type 43p

e ——
EX-EQUIPMENT
MULLARD
AF117 transistors, Large
can 4 lead type. Leads
cut short but still usable.
Real value at 15 for 50p.

———

SIL G.P. DIODES
30

300m

AOPIV(MIn) 100  £1-50
Sub-Min. 500 £5
Full Tested 1,000 £9
\deal for Organ Builders.

—r——————

D13D1 Silicon Unllateral
switch 50p each.
A Silicon Planar, mono-
lithic Integrated circuit
having thyristor electrical
characteristics, but with
an anode gate and a built-
in “Zener” diode be-
tween gate and cathode.
Full data and application
circuits avallable on re-

tested and coded TO-18 $

S0p| TRANS.

quest.

PIV 1A 3A 7A 10A 16A 30A
TO5 TO66 TO66 TO48 TO48
50 23p 25p 47p S50p S53p £1.15
100 25p 33p 53p S8p 63p £1.40
200 35p 37p Sip 61p T5p £1-60
400 43p 4Ip 67p 7T5p 93p £1.75
600 .. .. 53p S§7p T7ip 97p £1:25 —
800 .. .. 63p Tp 9%0p £1-20 £1.50 £4
SILICON RECTIFIERS - TESTED
PIV 300mA 750mA 1A 1.5A 3A 10A 30A
50 4p 5p Sp p 14p 21p 47p
100 . 4p p 5p 13p 16p 23p 7I5p
200 . 5p 9 8p 14p 20p 24p £1
400 . 6p 13p p 20p 27p 37p £1-25
600 . 7p 16p 10p 23p 34p 45p £1:86
800 . 10p 17p 13p 25p 37p 55p £2
1000 . 11p 25p 15p 30p 46p &3p £2:50
1200 . — 3Wp — 3p S57p 75p —
SILICON HIGH VOL- cs
TAGE RECTIFIERS |VBOM 2A 6A 10A
10-Amp _ 3-K.V. (3000 (TO- (TO- (TO-
P.i.V.) Stud Type with ) 66) 88)
Flying Leads, 80p each.|100 s0p 63p £1
I 243% ;sp %0p g~25
p £1 -60
S DIACtﬁ oy VBOM -+ Blocking volt-
or Use wi 1acsiage in either di ion.
BRI00 37p each [¢] r direction
2A POTTED BRIDGE AD1s1 AD162
RECTIFIERS. 200V. 50p NPN PNP
e | MATCHED COMPLE-

MENTARY PAIRS OF
GERM. POWER TRAN-
SISTORS.

For mains driven out-
put stages of Amplifiers
and Radioo Receivers

QUR WEST PRICE
OF 63p PER PAIR.
HIGH POWER SIL-
CON PLANAR TRAN-
ISTORS. TO-3.

Ferranti  2T1487 NPN
VCB60 1c 6A fT. 1M/cs
VCE 40 Ptot. 75W
VEB8 hFE 15-45
Price 30p each.

2N3055 115W SIL.
POWER N

OUR PRICE 63p each

FULL RANGE OF
ZENER DIODES
VOLT. RANGE 2-33V
400mW (DO-7 Case) 13p
1-5W (Top-Hat) 0o
10W (SO-10 Stud) .. 25p
All fuily tested 5% tol.
and marked. State volt-

age required.

-
]

BRAND NEW TEXAS
GERM TRANSISTORS
Coded and Guaranteed

Pak No Qv
T1 82G3MMA OCTN
T2 826374 QC75
T3 82G3744A OC81D
T4 82G381A 0OC81
T5 82G382T 0OC82
T6 8§2G344A QCH4
T7 82G345A 0C45
T8 826378 0C78
T9 82G399A 2N1302
T10 82G417 AF117

All 50p each pack

—

2N2060 NPN SIL. DUAL
CODE D1699
OUR PRICE 25p each.

—_

120 VCB_NIXIE
TRANSIS&:

1-24 17p each.
TO-5 NPN 25 up 15p each.

Sil. trans. suitable for
P.E. Organ. Metal TO-18

Eqvt. ZTX300 Sp each.
ny Qty.

VALUE ALL THE WAY

NEW LOW PRICE TESTED S.C.R.’S.

KING OF THE PAKS Unequalled Value and Quality
SUPER PAK NEW BI-PAK UNTESTED S,"‘
SEMICONDUCTORS 8§
Satisfaction GUARANTEED in Every Pak, or money back. Q4
Pak No Q5
u1 120 Glass Sub-min. General Purpose Germanium Dlodes 50pj Q6
Uz 60 Mixed Germanium Transistors AF/RF . 50p)| 8;
u3 75 Germanium Gold Bonded Diodes sim. 0A5 0A47 Sopj Q9
U4 40 Germanium Transistors like OC81, AC128 50p| 8}?
Us 60 200m A Sub-min. Sil. Diodes .. 50p|
Us 30 Silicon Planar Transistors NPN sim. BSY95A 2N706 50p| Q12
u7 16 Silicon Rectifiers Top-Hat 750mA up to 1,000V 50p 8}3
us 50 Sil. Planar Diodes 250mA OA/200/202 .. 50p| Q15
U9 20 Mixed Volts 1 watt Zener Diodes . sop| 219
U11 30 PNP Silicon Ptanar Transistors TO-5 sim. 2N1132 50p| Q18
073 30 PNP-NPN Sil. Transistors OC200 & 25104 s0p| Q19
U14 150 Mixed Silicon and Germanium Diodes.. 50p 83?
U15 25 NPN Silicon Planar Transistors TO-5 sim. 2N697 50p] Q22
016 10 3-Amp Silicon Rectiflers Stud Type up to 1000 PIV S0p) 8%3
U17 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 56p| Q25
U188 6-Amp Silicon Rectlfiers BYZ13 Type up to 600 PIV 50p| Q26
U19 25 Sllicon NPN Transistors like BC108 . 50p{ Q27
u20 12 1-5-amp Silicon Rectifiers Top-Hat up to 1 000 PIV s0p| Q28
U21 30 A.F. Germanium alloy Transistors 2G300 Series & 0C71 .. 50p| Q28
U23 30 Madt's {lke MAT Series PNP Transistors .. 50p] Q30
u24 20 Germanium 1-amp Rectifiers GJM up to 300 PIV 50p 83;
U25 25300 Mc/s NPN Siilcon Translstors 2N708, BSY27 50p|
U26 30 Fast Switching Silicon Diodes like IN914 Micro-min 50p| Q33
U28  Experimenters’ Assortment of Integrated Circuits, untested. 83;
Gates, Flip-Flops, Registers, etc., 8 Assorted Pieces £1
U29 10 1-amp SCR’s TO-5 can up to 600 PIV CRS1/25-600 .. £1] Qa6
U3 20 Sil. Planar NPN trans. low noise Amp 2N3707 50p| Q37
U32 25 Zener diodes 400mW D07 case mixed Voltis, 3-18 S0p| Qa8
U33 15 Plastic case 1 amp Silicon Rectifiers IN4000 series. . 50p| Q39
035 30 Sil. PNP alioy trans. TO-5 BCY26, 2330214 505 347
u3s 25 Sil. Planar trans. PNP TO-18 2N2906 .. S50p} Q42
(03625 Sil. Planar NPN trans. T0-5 BFY50/51/52 sop| 243
U37 30 Sil. alloy trans. $0-2 PNP, OC200 25322 50p 845
uas 20 Fast Switching Sil. trans. NPN 400Mc/s 2N3011 50p| Q46
U39 30 RF Germ. PNP trans. 2N1303/5 TO-5 50p) Q47
U40 10 Dual trans. 6 lead TO-5 2N2060 .. 50pf Q48
041 25 RF Germ. trans. TO-1 OC45 NKT72__ .. . s0p| Q49
U42 10 VHF Germ. PNP trans. TO-1 NKT667 AF117 . 50p 851
Code Nos. mentioned above are given as a guide to the type of device] 8:%
in the Pak. The devices themselves are normally unmarked.

NEW QUALITY TESTED PACKS

Description Price
20 Red spot Trans. P.N.P. I 0p
16 White Spot R. F Trans. P.N.P.  Op
4 QC 77 Type Tra [1.}
6 Matched trans. 0C44I45I31[BIO 0p!
4 QC 75 Transistors a0 0p;
4 OC 72 Transistors 1 0P
4 AC 128 Trans. P.N.P. HIghGaln < 0p)
4 AC 126 Trans, P.N.P. .. o0 0p)
70C 81 Type trans. .. 30p
7 OC 71 Type tran: op}
2 AC 127/128 Comp palrs PNPI
NPN S0p
3 AF 116 Type Trans. .. 50p
3 AF 117 Type Trans. .. .. 50p
3 OC 171 H.F. Type trans. 50p
5 2N2926 Sil. Epoxy Trans. . 50p
2 GET880 low noise Germ. trans. 50p
3 NPN 1ST141 &2 ST140 50p
4 Madt's 2 MAT 100 & 2MAT 120 500
3 Madt's 2 MAT 101 & IMAT 121 50p
4 OC 44 Germ. trans, A.F .. 50p
3 AC 127 NPN Germ. trans. .. 50p
20 NKT trans. A.F. R.F. coded .. 50p
10 O A202 Sil. diodes sub-min .. 50p
8 OA 81 diodes 50p
6 IN914 Sil. dlodes 75PIV 75ma ..  50p)
8 OA95 Germ. diodes sub- min
6 fo o0 oo .. 50p
2 10A 600PIV Sil, Rects. IS45R . 50p|
2 Sil. power Rects. BYZ 13 50p
4 Sil. trans.2 x 2N696, 1 x 2N697.
1 x 2N698 .. 50p|
7 Sil. switch trans. 2N706 NPN 50p|
6 Sif. switch trans. 2N708 NPN .. 50p
3 PNP Sil, trans. 2 x 2NI131 1 x
2N1132 50p
3 Sil. NPN lrans ON1711 . 50p|
7 Sil. NPN trans. 2N2369, 500MH2 50p
3 Sil. PNP TO- 52 x 2N2904 & 1 x
2905 50p|
7 2N3646 TO- ‘18 plastlc 300MH2
N.P.N 50p
3 2N3053 NPN Sil. trans. . $0p]
7 PNP trans. 4 x 2N3703, 3 x 2N37(YZ S0p)|
7NPN trans 4x2N3704,3x2N3705 $0p)
7 NPN amp 4 x 2N3707, 3 x 2N3708  50p
3 plastic NPN TO-18 2N3 50p
6 NPN trans. 2N5172 S0p
7 BC 107 NPN trans. 50p
7 NPN trans. 4xBC108,3x8C109 50p
3 BC 113 NPN TO-18 trans. S0p
3BC 115 NPN TO-5 trans. 50p
6 NPN high galn 3 x BC167, 3 x
BC168 50p
4 BCY 70 PNP trans. TO-18 50p
4 NPN trans, 2 x BFY51,2x BFY52 50p
7 BSY 28 NPN switch TO-18 50p
7 BSY 95A NPN trans. 300MH2 $0p
8 BY100 type SlI. rect. £1
25 Sil. & germ. trans. mlxad all
marksd new . £1-50

Cod:

GENERAL PURPOSE GERM., PNP POWER
TRANSISTORS

ded GP100. BRAND NEW To-3 CASE.
0C25 28-29-30-35-36.

NKT401-403-404-405-406-450-451-452-453.

POSS. REPLACEMENTS FOR:—

ON250A, 2N456A-457A-458A, 2N511-511 A & B. 2G220-222. ETC.

SPECIFICATIO
VCBC 80V VCEO 50V IC 10A PT 30 WATTS HFE 30-170
PRICE 25-99 0u

43p each 40p each  36p euch

T13027-3028.

PRINTED CIRCUITS
EX-COMPUTER

components, 10 boards

Packed wlth semiconductors and
give a
guaranteed 30 trans and 30 dlodes.
Qur price 10 boards 50p. Pius 10p|
P. & P. 100 boards £3. P. & P. 30p,

TRANSISTOR EQUIVALENTS

Coded GP300. BRAND
2N3055. BDY20. BDY11.

TRANSISTORS
NEW To-3 CASE.

GENERAL PURPOSE SILICON NPN POWER

POSSIBLE REPLACEMENT FOR:—

Type GP6C20
GP6C30 600PIV

SURPLUS A.E.l. 40A GERM. JUNCTION RECTS.
FOR POWER APPLICATIONS.

BOOK. A complete cross reference]
and equivalent book for European,
American _and Japanese Tran-|
sistors. Exclusive to BI-PAK,
5p each.

GERM. POWER TRANS.

SPECIFICATION.

Veno 1y VEEo 60v. IC 15AMPS. PT. 115 WATTS. Hie 20-100. PTI MHZ.| 5850 Price eacn|
RIC 1-24 25-99 100 + o022 30p)
55p each  58p each  47p each 0C23 33p|
0825 ggn
GENERAL PURPOSE NPN SILICON g2 =
SWITCHING TRANS. 0c20 ggg
TO-18 Sim. to 2N706/8, BSY27/28/95A. All usable devices, no open or short circuits.| OC36 40p|
ALSO AVAILABLE in PNP Sim. to 2N2906, BCY70. When ordering please state] AD140 40p
preference NPN or PNP. D142 40p]
20 for .. 50p 500 for £7-50] AD149 43p;

50 for .. £1 1000 for £13
ool £17s OUR STOCKS of Individual

devices are now too numerous to)
mention in this Advertisement.
Send S.A.E. for our listing of over

1,000 SEMICONDUCTORS. All
40p each| available EX-STOCK at very
50p each| competitive prices.

GIRO No. 388-7006

KING OF THE PAKS

ALL PRICES QUOTED
IN NEW_PENCE

Please send all orders direct to our warehouse and despatch department.

BI-PAK SEMICONDUCTORS

P.0. BOX 6, WARE, HERTS.

Postage and packing add 5p. Overseas add extra for Airmail. Minimum order 50p|
Cash with order please.

BI-PAK CIRMTE SAISHCIINGE MONEY BACK

APRIL 1971
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Kit building is so easy

The unique HEATHKIT step-by-step method of construction
defies error for the beginner as well as the experienced kit builder

FM Tuner/Amplifier

Superb Mono FM - Full Power
output. Kit K/AR-27 £25.00
(Cab extra) Carr. 40p

FM Stereo Tuner

Concert hall realism - Amazing
low price. Kit K/AJ-14 £27.00
(Cab extra) Carr. 40p

Stereo Amplifier

Heathkit unbeatable value -~
20W total power output.

Kit K/AA-14 £32.00 Carr. 30p
(cab extra)

‘Severn’ AM/FM Radio
Beautiful looks - fuxury sound
Black ‘vynide’ case.

Kit K/Severn ﬁQ.QO carr 50p

Stereo Record Player

Exciting sound —budget price.

Kit K/SRP-1 £32.50 Carr. 80p
(Teak or Black/Rexine)

‘Trent’ Speaker

Compact size — lowest cost.
Kit K/Trent £15.20 Carr. 60p
(Teak or Walnut)

Deluxe Car Radio

Heathkit value - powerful output.
Two tone grey plus chrome
trim. Kit K/CR-1 (less speaker)

£13.80 Carr. 30p

Thumb
‘Tacho’

Measures RPM on any modei
engine at low cost.
Kit K/GD-69 9.50 Carr. 20p

Electronic Workshop

-ty

35 exciting experiments.
Kit K/JK-18 £16.40 Carr 40p

Want to know more .. .to

Your first step is to send for the free 1971 Catalogue.

HEATH (Gloucester) LTD. GLOUGESTER. GL2-GEE

A Schlumberger Company

520
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see for yourself how easy-it-is, simply order the construction
manual for the model of your choice (price only 50p each).

Prices and specification may be subject to change.

THE RADIO CONSTRUCTOR
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the HEATHKIT way

No special skills or technical knowhow required.
Hundreds of HI-Fl, Radio, Test & other models to choose from.

Aircraft Receiver

108-136MHz coverage.
Kit K/GR-98 £25.80 Carr. 30p

Economy SW Receiver

3 3 ) I

World wide reception.
1-30MHz  plus 550-1620KHz
Kit K/GR-64 £37.00 Carr. 50p

Grid Dip Meter

350KHz-230MHz, 8 bands.
Kit K/GD-1U £11.50
Carr. 30p

Portable ‘VVM’

for Hobbyisis-househoiders
Kit K/IM-17 £17.30 Carr. 30p

Powerful 4A Battery
Charger

Solid robust case.
Kit K/UBC-4 £2.90 Carr. 30p

Morse
Practice
Oscillator

Built in
speaker.

Kit K/HD-16 £5.80 Carr. 30p
(including key).

RF Signal Generator

For service men.
Covers 100KHz-200MHz.
Kit K/RF-1U £17.50 Carr 30p

Auto Tune-Up Meter

For D.LY. car mechanics.
Kil K/ID-29 £15.80 Carr. 30p

Transistor Checker

Checks PNP & NPN types.
Kit K/IT-27 £4.50 Carr. 20p

=

A Schlumberger Company

HEATH (GLOUCESTER) LTD
GLOUCESTER GL2 6EE

p————————

Please send me FREE Catalogue

Many more kits to choose from in the FREE Catalogue |
|

Prices and specification may be subject to change.

APRIL 1971
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THE MODERN BOOK CO
1971 WORLD RADIO-TV HANDBOOK

A Complete Directory of International
Radio and Television

£2.10p

20 Solid State Projects for the Car & Garage

Postage 9p

Transistor Audio & Radio Circuits

R. M. Marston. £1.20p Postage 5p Mullard. £1.50p Postage 5p
Using an Oscilloscope Transistor Electronic Organs for the Amateur

D. W. Easterling. 70p Postage 5p Alan Douglas/S. Astley. £1.00 Postage 5p
Guide to Broadcasting Stations The A.R.R.L. Antenna Book

Wireless World. 50p Postage 4p A.RR.L. £1.50p Postage 10p
Simple Short-Wave Receivers Electronics & Radio

F. A. Baldwin. 80p Postage 5p M. Nelkon & H. I. Humphreys. £1.50p

Postage 12p

Colour Television with Particular Reference
to the PAL System

Transistor Manual

G. N. Patchett. £2.50p Postage 5p J. F. Cleary. £1.05p Postage 9p
Hi-Fi Year Book 1971 T.V. Fault Finding, 405/625 Lines
Colin Sproxton. £1.00 Postage 10p J. R. Davies. 50p Postage 5p

Radio Valve & Transistor Data
A. M. Ball. 75p

Radio Communication Handbook
R.S.G.B. £3.15p

Postage 9p Postage 25p

We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDON W2
Telephone PADdington 4185

HI-FI SIGNAL
GENERATOR

@ The high standards of modern audio amplifiers

I\N\ ompre | b;slc < h%veln;ad%tme;ny ovldetrh au'\;ho signal gfe;era’;qrs/
teh, this COMPL gh from Bas “5#@0 solete. Starting in the May issue of Practica

rting from scra less readers aspects such : Wireless, the circuit and complete building ir-
Start ractical Wire = anced aSE- s finding . structions are given for this laboratory quality
"ak.esc'\ples to the mo uperhets an . King signal generator. Distortion at 1kHz is a mere
p;\‘ingl‘\ en & " 0:01% and output ranges from 15Hz to 150kHz

# 4 1dB, though an additional range goes up to

“STATION
FOCUS” SIX

The performance of the
average superhet re-
ceiver depends largely
upon the proper align-
ment of tuned circuits.
Inthis medium and long-
wave receiver separate
panel controls are in-
cluded for fine adjustment of the critical
circuits.

Simple, easy-to-build instructions will make
this project popular with beginners, while the
receiver’s high performance will also attract the
more advanced constructor.

PRACTICAL

WIRELESS

522 THE RADIO CONSTRUCTOR

MAY ISSUE ON SALE THURSDAY APRIL 8 20p
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BlI-PRE-PAK

LIMITED

FULLY TESTED AND MARKED’

ACI07 .15 0C140 A7
ACI126 .13 0C170 .23
AC127 17 0OC171 .23
AC128 13 0C200 .25
AC176 .25 0C201 .28
ACY17 .15 2G301 13
AF139 13 2G303 13
AF186 37 2N711 .50
AF239 .37 2N1302-3 .20
BC154 .25 2N1304.5 .25
BC171 2N1306.7 .30
= BC107 .3 2N1308.9 .35
BC172 2N38I19FE .45
= BC108 .13 Power
BF194 .15 Transistors
BF274 .15 C20 .50
BFYS0 .20 0C23 .30
BSY2S .37 0C25 .25
BSY26 A3 0C26 .25
BSY27 A3 0C28 .30
BSY28 A3 0C35 .25
BSY29 A3 0C36 .37
BSY9SA A3 ADI149 .30
0C41 13 AUYI0 1.25
0C44 13 2N3055 .63
0C45 A3 25034 .25
OC71 13 Diodes
0C72 .13 AAY42 10
0oc73 a7 OA9S .09
[ole:3] 13 QA79 .09
oC81D 13 OAB81 .09
oC139 13 IN914 .09

Packs of your own choice
up to the value of .50
with orders over £4.

FREE!

CLEARANCE LINES

NEW TESTED & GUARANTEED PAKS

OC71 & OC72 transistors, unmarked, 5p 82 4 Photo Cells, Sun Batteries 50
fully tested. .3 w0 .5V, .5 10 2mA, °
TIC4S thyristors; 6 amp, 60 volts T e T P o
fully marked and tested, Texas plastic. 15p ] e9 4 Il'gggoz|§,'|"°|°"‘:;t"f:irn1;‘:g::: .50
g?SVZOSI{SOZS thyrisistors, 25 amp. 25p 881 10 Reed Switches, Mixed types 50
y large and small. *
I.C.'s fully marked and tested by ——— T
A.E.l. Gates 25p. Flip Flops 50p. B89 2 EissPhS' ('e-;ﬂh;og:mg;ek ﬁ:l&li .50
709C hinear amp. To-5 can. SOp - : sr;lP ~ .
1 tt diodes, 7.5V, 6.8V, B9 NKT163/164 ¢ erm  to
24\/’,"27\/,“[3]3(/ ;,',z ?3\/. 5P 8 —5. Equiv. to OC44. OCA45. .50
OA47 gold bonded diodes. 3plrr 4 NPN il ;&n;&ﬁ?;?:‘w 50
COLOUR T.V. LINE OUTPUT TRANSFORMERS | 393 § ACY17-2]1 PNP Germ. .50
Design-4 to give 25KV when used with PL509 GET113 Trans. equivalent to
& PY500 valves, As removed from colour § 898 J() XBI12 & XBI02 equiv. to 50

receivers at the factory.
ONLY £1 each. Post and Packing .25

SPECIAL LINE
1 AMP Bridge Rectifiers — }” Square.
100 PIV — .25 400 PIV - .37 800 PV - .50

COMPLEMENTARY SET.
PAK F.3 EMENTAR 13
GERM. TRANS. PAIR

BUMPER BUNDLES

These parcels contain all types of surplus elec-
tronic components, printed panels, switches,
potentiometers, transistors and diodes. etc.

WEIGHT 2 LBS. COSTS ¢£1
POST & PACKING .25

AC126. ACIS6, C81/2.

_ 0C71/2. NKT271, etc.
B99 Mixed Capacitors. P & P .13
200Approx. qty.. iveiglgiounted. -50

Mixed Resistors. P & P .10
H4 250 Approx. qty., weight counted. .50
H? Wirewound resistors, Mixeo
40 values, Postage .07 -50
H8 4 BYI27 Sil. Recs. 1000 PIV.  §Q
1 amp. Plastic.
H9 OCP71 Light sensitive photo-  §(

transistors.

©C200/203 range.

the 2N3702/3 and 2N4059/62 range.

9,10, 11 range

OUR VERY POPULAR 3p TRANSISTORS

FULLY TESTED & GUARANTEED.
TYPE A" PNP Silicon alloy, metal TO-S can. 25300 type, direct replacement for the

TYPE "B’ PNP Silicon. plastic encapsulation, low voltage but good gain, these are of

TYPE “E" PMNP Germanium AF or RF ~ please state on order. Fully marked and tested.
TYPE “‘F'* NPN Silicon, plastic encapsulation, low noise amplifier, of the IN3707/8.

Return of the unbeatable P.1 Pak.
Now greater value than ever.

Full or short lead semiconductors and electronlc
components, approx. ., We guarantee at
least 30 really high quality factory marked
Transistors PNP and NPN, and a host of
diodes and rectifiers. Mounted on printed
circuit panels. ldentification chart supp ied to
give some information on the transistors.

P.1 PLEASE ASK FOR PAK P.1 ONLY §()
.10 P & P on this Pak.

ANNOUNCING THE OPENING OF
OUR ENTIRELY NEW CASH &
CARRY DEPARTMENT. ON-THE-
SPOT SALES OF ALL CATA-
LOGUED ITEMS, PLUS MANY
OTHER LINES OF INTEREST.

Reductions for bulk

=2 buying.

~3

@Sl
F \ﬁ-*'._' Manufacturers welcomed.
. |

These are but a few
examples:
QOC44, 0C45, 0OC81,

QC139, 1N4007 -
ali at 8p

1N4001 at 4p,

1N4004 at 5p,

1N4006 at 6p.
Minimum guantity 500.

SEMICONDUCTOR
SUPERMARKET
OF THE
SOUTH EAST

MAKE A REV. COUNTER for your Car. TheJ
NEW UNMARKED UNTESTED PAKS  §.racHo BLOCK'. This encapsulated block will
B8O Dual Trans, Matched O/P 5@ § turn any 0-ImA meter into a perfectly linear
pairs NPN, Sil. .n TO-5 can. * and accurate rev. counter for £1 each
B83 Trans. Makers rejects. NPN
20070305 358 Corm. /.50 Jany car.
B34 Silicon Diodes DO-7 glass 0
looequiv. to OA200, OA302. 52 FREE CATALOGUE AND LISTS for:-
BB6 Sil. Diodes sub. min. IN9i4
50 3 RS e ™ 50 ZENER DIODES
888 Sil. Trans. NPN, P N
SO, T NEN,, PP .50 | TRANSISTORS, RECTIFIERS
_____IN706A. BSY9SA. ecc. FULL PRE-PAK LISTS
B60 7  Watt Zener Diodes.
107 o votane” 2% 50 | & SUBSTITUTION CHART
HE 40 250mW. Zener Diodes B()
DO-7 min. Glass Type " MINIMUM ORDER .50 CASH WITH
H10 25 Mixed volts 1} watt Zeners. §() ORDER PLEASE. Add .10 post and packing
_“"TopHattype. ° per order. OVERSEAS ADD EXTRA FOk
B66 High quality Germ. Diodes. POSTAGE.
150 Min. glass type .50
H1S Top Hat Silicon Rectifiers.
30 728 A" Mixed volts. -50 P.O. RELAYS 8 EOR
H1s Experimenters’ Pak of Inte- . :
_grated Circuits. Data suppd. '50 X::!otusnSec;ntaffltos iannddiv$:l:|al
H20 BY126/7 type Silicon Recti- T h £1
20 fiers. 1A. plastic to 1.000v .50 selection. Post and Packing .25

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI-PRE-PAKLTD

APRIL 1971
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DEPT. C, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344
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HOME RADIO (Components) LTD., Dept. RC, 234-240 London Road, Mitcham CR4 3HD. Telephone : 01-648 8422

Just a
phone call
away

The price of 63p
applies only to
catalogues pur-
chased by
cystomers in the
U.K. and to
BFPO addresses.

524

— £0
- W DecimaL pank WATEC o

= Hud %
£y HOMERADIO (@eﬂjg
Sixty-thiee gence [£O-2

as [l

"% COMPONENTS CATALOGUE

Many radio and electronic enthusiasts say that our catalogue is “priceless’" !
Be that as it may, we charge you only 63 pence. What is more, the catalogue
contains 6 vouchers, each worth 5 pence when used as indicated. And for
good measure, we throw in a useful Bookmark giving electronic abbrevia-
tions and a 30-page Price Supplement. Why are you waiting ?

By the way, if it suits you to call at our shop you save yourself another 20
pence — the post and packing costs.

Ordering components is easier and quicker with our

Our aim in life at Home Radio (Components) Ltd. is to make your life less
complicated! To this end we introduced our Credit Account Service, one
advantage of which is that you can order components by telephone any time,
any day. If you phone out of shop hours a recording machine takes your
message for us to deal with when we open shop next day.

There are other advantages to the Service — if you want to order by post
we provide Order Forms and Prepaid Envelopes. You settle your account just
once per month. Of course for ordering your components you first need our
Catalogue, and after you have been in the Service 12 months we regularly
send you an up-to-date catalogue - FREE!

For full details of our Credit Account service just drop us a line or phone
01-648 8422,

, POST THIS COUPON NOW
I with your Cheque or P.0. for 63p

Please write your Name and Addtess in block capitals

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

R SN S S NN SN BN SN S R B S
THF RADIO CONSTRUCTOR

1
I
Name l
I
|
I
|

www.americanradiohistorv.com
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~Radio Constructor

Vol. 24 No.9 CONTENTS

Published Monthly (1st of Month) D.C. AND AUDIO LCR BRIDGE 526
First Published 1947
OSCILLOSCOPE VOLTAGE REFERENCE
Editorial and Advertising Offices UNIT (Suggested Circuit No. 245) 532
57 MAIDA VALE LONDON W9 1SN
TWENTY AND ALL THAT 535
Telephone Telegrams
01-286 6141 Databux, London NOW HEAR THESE 535
© Data Publications Ltd., 1971. Contents NEWS AND COMMENT 536
may only be fepr?ducetcii1 afltEedr'tObtaéwn%
prior permission from the Editor. Shor CONSTRUCTING A VERTICAL 3-BAND
abstracts or ref llowabl
prOVIchjS acknow?éggg%sena:rgf Eslou:\é:a:e ii TRAPPED DIPOLE 538
given.
MODIFYING THE ‘TRIO’ 9R-59DE (Part 2) 540
énnugl Sé/éJ)SCfiptlioc?.' £2.40 t(U.S.Pﬁ an?
anada including postage. Remit-
?nt;%s ?};ould E&Tad(% payab% o ,Ea{a CURRENT SCHEDULES 545
ublications . verseas rea
Kﬂlease gac)j' by cheque or Internatioﬁgsl NOTES ON SEMICONDUCTORS - 2 546
oney Order.
“TRI-BAND RANGER’ TRANSMITTER (Part 1) 548
t(g)ueErlineSsv.V(;/:/e regret thaltth we tf:re u?ﬁlble ( )
ueries other than those
arising fromqarticles app(?aring in ctjhig LATIN AMERICAN QUEST—1 554
I O e dosaribed, Queries DIRECT CONVERSION RECEIVERS (Part2) 556
must be submitted in writing and
accompanied by a stamped addressed STANLEY ROBERT MULLARD 558
envelope for reply.
UNDERSTANDING BASIC PRINCIPLES
COVER PRICE (Part 2) 560
We much regret that, owing to
considerable increases in costs of IN YOUR WORKSHOP 565
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a Apart from these limitations the bridge offers

D c and Aud I o considerable advantages, the most important of these
[ | [ | being the fact that it is designed around normally
available components, this being especially true of

the standard capacitor. One of the resistors, a 1Q
component, may be difficult to obtain in close toler-

a ance high stability, whereupon a wirewound compo-
Lc R Brld e nent of wider tolerance could be employed with some
risk of loss of accuracy on the particular multiplier

position in which it is used. Those with access to
by
C. CROSBIE
‘A comprehensive design which provides a

wide range of measurements of inductance,
capacitance and resistance

Ry
Unknown

HE LCR BRIDGE DESCRIBED IN THIS ARTICLE OFI'FRS
I the following ranges.

Resistance: 0.1Q to 10MQ, a.c. or d.c.,
Inductance: 10uH to 1,000H, a.c. only,
Capacitance: 10pF to 100uF, a.c. only.
Accuracy lies between =19 and *=5%, the higher
figure resulting from limitations, which will be dis-
cussed shortly.
The prototype operated on d.c. and on ac. frc-
quencies from 30Hz to 30kHz.

LIMITATIONS

Limitations that are virtually unavoidable in a
design of this nature tend to reduce accuracy under
some conditions. For instance, few amateurs possess
d.c. amplifiers, and the MQ and 100kQ ranges will
require high d.c. voltages for conventional microam-
meters, when used as null detectors, to give a readily
perceptible zero. Also, on the MQ and 100kQ ranges,
stray capacitances introduce errors, or no balance at
all, when' the bridge is powered by a.c. above a few
hundred Hz. A final limitation is that the 0.1Q range ()
is subject to errors due to switch contact resistance.

(c)

Fig. 1. The basic bridges that are employed
in the instrument. That at (a) is used for
measuring resistance, that at (b) for in-

Front view of the instrument, showing the lay- ductance and that at (c) for measuring
out of the controls and terminals capacitance )
526 THE RADIO CONSTRUCTOR
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Eureka resistance wire will find that a 4.75in. length
of 32 s.w.g. Eureka wire offers a resistance of 1Q.

The only other component which could cause
difficulties is the input power transformer, which may
require to be home-wound.

BASIC BRIDGES

The instrument uses a switchboard combination of
the bridges set out in basic form in Fig. 1.

The bridge in Fig. 1(a) is used for measuring
resistance, the unknown resistor being shown as Rx.
At balance,

R2.R3.
Rx =

R1

Unknown
—C) Qe

Detector

Fig. 2. Complete circuit of the bridge
APRIL 1971

A view inside the bridge with the back cover
removed

‘T'he bridge in Fig. 1(b) is switched into circuit for
measuring inductance. This is shown as Lx, its losses
appearing as the series resistor Rx. Ry is adjusted to
balance the losses, whilst Cs is the standard capacitor.
At balance,

[.x = R2.R3.Cs, and

_ R2.R3.
Ry

The third bridge, that in Fig. 1(c), is employed for
measuring capacitance. The unknown capacitor is Cx
and its losses are shown as Rx. Ry again balances

out the losses. At balance,
R3.Cs
Cx = 3
MR
2.

Rx

and

2
Ry.
R3

In the complete bridge circuit, R1 is a 10kQ stand-
ard resistor, and Cs is a 10,000pF standard capacitor.
Ry is provided by a series combination of a 2MQ
potentiometer and a 25kQ potentiometer which are
referred to as ‘Low Loss’ and ‘High Loss’ controls
respectively. R2 is given by eight switched resistors
which multiply in succeeding powers of 10. R3 is
variable from zero to 12k, consisting of ten 1k
switched resistors and a 2kQ potentiometer in series.

R

Rx =

COMPLETE CIRCUIT

The complete circuit is shown in Fig. 2. When S5
is set to position ‘R’, the bridge set up is shown in
Fig. 1(a) and the instrument is capable of measur-
ing resistance.

Setting S5 to position ‘L’ causes the circuit to take
up the form of Fig. 1(b) and introduces the standard
capacitor, Cl, across which are connected VR2 and
VR3. These are standard potentiometers fitted with
switches and are wired such that they insert minimum
resistance into circuit at the end of their rotation
which causes the switch to open. S3 is ganged with
VR3, and S$4 with VR2. As may be seen, S4 short-
circuits VR3 when it is operated, whilst S3 is cap-
able of completely isolating the two potentiometers.
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(@) | (b)

(c) (@

Fig. 3. The appearance ol the scales for (a)
switch S1, (b) potentiometer VR1, (c) switch
S2 and (d) potentiometer VR3

This last condition is indicated by the legend ‘No
Loss’ on the scale for VR3.

The instrument becomes suitable for measuring
capacitance when S5 is in position ‘C’, the circuit
then being similar to the bridge in Fig. 1(c). C1 and
the combination of VR2, VR3, S3 and S4 are re-
tained in circuit.

Power to the bridge may be either d.c. or a.c.,
switch S7 being suitably adjusted to accomodate the
type of input provided. The null detector may be
either a d.c. or an a.c. type, switch S6 being set
accordingly. The two transformers, T1 and T2, al-
low both the a.c. input and a.c. output to have one
side earthed.

Switch S1 allows the resistance in its bridge arm
to increase in 1k steps. VR1 is a 2kQ potentiometer
and offers a ‘fine’ adjustment in series with S1. Theor-
etically, VR1 need only be 1kQ if it is to take up
the difference in resistance offered by each step in
S1. In practice, however, a 2kQ potentiometer is
preferable, since a normal 1kQ component with
usual tolerances could have a value less than 1kQ,
whereupon there would be a gap for each step offered

10"n o™
10" uF

=l =5
o -4
| =3
2 -2
3 -1
4 o
5 t
6 2

Fig. 4. The scale of S2 shown in tabular form
528

So Multiplier Multiplier Multiplier
position n uF H
=l [o]l} 10 O-000U
o] | | 0-000I
1 10 (o O-00I
2 100 o0l lolle]]
3 1000 0001 eZ]
4 10,000 O-000I l
5 100000 | O-000QI 10
6 000,000 | O-O0000I 100

Fig. 5. The multiplying tunctions offered by S2

by Si. A wide tolerance potentiometer with a nom
inal value of 2kQ will have a track resistance well
in excess of 1kQ and will also offer a degree of over-
lap which can be useful when initially searching for
a null or when selecting two matched components
from a batch.

S1 sets up the first figure of the value of the un-
known component, and it has a scale like that shown
in Fig. 3(a). Note that this scale, together with the
others illustrated in Fig. 3, is fitted to the knob of
the appropriate control, and that it rotates with the
knob. It is not secured to the panel of the instrument.
The legend shown in the centre of the scale (‘1st.
Fig.” in Fig. 3(a)) is printed on the surface of the
knob. The scales may be made of aluminium or plas-
tic approximately 1/16in. thick, and can be secured
to the bottoms of the knobs with screws or adhesive.
In the prototype the scales were cut out from Pers-
pex with a fretsaw and were enamelled matt white.
They were marked up with drawing ink. The knobs
were knurled types having a diameter of approxi-
mately lin.

The scale for VRI is shown in Fig. 3(b) and it
is calibrated in terms of the resistance VR1 inserts
into circuit. VR1 provides the second figure of the
value of the unknown component,

MULTIPLIER

Switch S2 provides multiplication of the figures
indicated by S1 and VR1 and it has the scale shown
in Fig. 3(c). The markings on this scale will be dis-
cussed in detail shortly. VR3 has the scale shown in
Fig. 3(d) and is calibrated in terms of the resistance
it inserts into circuit. So also is the scale for VR2,
the legend in the centre of its control knob being
‘High Loss - L.C.

To explain the operation of S2 it will be helpful
to depict its scale in a linear manner, as is done in
Fig. 4. It will be seen that the range positions indi-
cated in Fig. 2 apply only to the resistance applica-
tion. The figures correspond to powers of 10. Thus,
when S2 is set to position 2, the figures provided by
S1 and VR1 are multiplied by 102, or by 100. When
S2 is in position 0, readings are multiplied by 1, and
when it is set to position —1, readings are multiplied
by 0.1.

To take an example, let us assume that balance
with an unknown resistor is obtained with S1 at 8,

THE RADIO CONSTRUCTOR
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Unknown Component | Ist Fig. | 2nd Fig.| S2 setting | Function| Power Detector | Low Loss | High Loss | Frequency
Lenetis Ol 3 16 | —2qnd)| L e ac 68k — 1kHz
2uF=20% 1 .85 0 C a.c a.c No Loss — 200Hz
330pF*=1% 3 .1 —4 (cap.) C a.c a.c No Loss — 20kHz
10,000pF=17% 9 .93 —3 (cap.) C a.c. a.c. No Loss — 3kHz
xsg‘}%%v%&):;;:;)“ 1 .15 —4 (ind.) L a.c a.c No Loss — 20kHz
1kQ*=1% 1 .09 3 R a.c. a.c. — — 2kHz
22MQ*17% 2 - 3 6 R a.c. a.c. — — 75Hz
49*E5% 4 .25 0 R d.c. dc. — — —

VRI at 0.4 and S2 at 3. The value of the resistor is
then 8.4 multiplied by 1,000, which is 8.4kQ.

When measuring -capacitance, the resistor multi-
plying figures correspond to negative powers of 10.
That is to say, position 4 corresponds to 10 to the
power of —4. Position —1 now becomes 10 to the
power of -+1. Values are in microfarads. Thus, with
St at, say, 5, VR1 at 0.7 and S2 at position 2, the
value indicated is 5.7 x 0.01, or 0.057pF.

With inductance measurements, a different scale
is used, this corresponding to powers of 10 ranging
from +2 to —5. Indications are in henrys.

Constructors who find it difficult to calculate
quickly in powers of 10 may find it helpful to cali-
brate S2 for — 1 to -+6 only and to make up a table
giving the actual multiplying factors. Such a table
is given in Fig. 5. This may be cut out or copied, for
affixing to the front panel of the instrument.

Actual readings obtained with the prototype are
listed in the printed table which accompanies this
article. These show readings obtained with a variety
of different components.

POWER TRANSFORMER

Power transformer T2 in the prototype was a re-
wound transistor output transformer. The new prim-
ary winding has 100 turns of 30 s.w.g. enamelled
wire and the new secondary winding has 850 turns
of 36 s.w.g. enamelled wire.

A 5:1 transistor interstage transformer could be
used, but its power handling capacity would only
be about 2mW. Alternatively, a 5:1 valve interstage
transformer should serve quite well.

The loading imposed by the primary of the power
transformer upon the source will vary according to
the range to which the bridge is switched. With the
8.5:1 transformer, the primary loading varies from
about 14Q upwards.

AUDIO POWER SOURCE

When an audio power source is required, the audio
frequency signal may be provided by an oscillator.
A standard variable frequency a.f. oscillator was em-
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ployed with the prototype. However, in company
with other instruments of similar type, its maximum
output, being only of the order of several milliwatts,
was insufficient for the bridge, which is designed to
work with about half a watt input.

It was evident that an a.f. amplifier between the
oscillator and the bridge was required, and the ampli-
fier shown in Fig. 6 was constructed. Due to the
lack of coupling transformers this has a frequency

$)
(?n-O(f PR,
R3 = TR2
B oCI39
180n3 o TRy
..@)"’C"’Q ACI28
VR
I Re C2
100kn o5 2504F
: 25V wkg
+ Dy 5% .
A 0AI0 Ry
! 47n
o | 5%
25 uF,
25v
wkq. Vout t© bridge
3-35Vrms.
Vin 2
l2vems. =
ov
P 2 Ry-Ry l/2watt
00 6{dot I c R,-Rc 10%
2-R5
0C71,0C139, ACI28
oC140 Lead-outs
Lead-outs
Fig. 6. Circuit of a suitable amplifier for
providing a.c. power input to the bridge
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4 watt.)

= =
COMPONENTS
Resistors
(All fixed values 19 high-stability,
Kl — RI0 1kQ
RIl 1Q
K12 10Q
K13 100Q
K14 1kQ
R15  10kQ
116 100k$2
R17 1IMQ
R18 10MQ
R19  10kQ
VRI  2kQ potentiometer, linear, wirewound
VR2 25kQ log, with switch S4
VR3 2MQ log, with switch S3
Capacitor
Cl 10,000pF 19, silver-mica
Transformers
T1 Intervalve transformer, 3:1 (or 5:1)
T2 See text
Switi-hes
*51 1-pole 11-way, rotary
*52 1-pole 8-way, rotary
S3 ganged with VR3
S4 ganged with VR2
55 2-pole 3-way, rotary
56 4-pole 2-way, rotary
57 4-pole 2-way, rotary
*S1 and S2 may be obtained as 12-way, no con-
nections being made to the extra ways
Miscellaneous
4 insulated terminals
1 insulated coaxial socket
8 knobs (see text)
Material for scales
Case (see text)

Dy
FOA7I

0-100
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ov

Fig. 7. A null detector unit

10

634" )

L p— - |2

-~ 178’ =-1172°
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et WEARLEE g
71/2"r\f\s? ss?A“—T

e
5'4
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X A A O
& %} VRY R %6 1 f 3%
2* ‘ b aud |
| £7C : I I |
”
0 \_ ‘Deteltor 34
V2" = " socket
= 3V8 L, =g
be sl A 38ia

B to suit terminals
C to suit isolated coaxial
socket

Fig. 8. Plan view, looking at the front of the
case for the instrument

response ranging from several Hz to about 50kHz,
and it will give about 400mW output with a 12
volt supply.

It should be noted that simple a.f. amplifiers in-
corporating transformers are not suitable for the
present requirements, as few of them are effective
below 100Hz or above 10Hz because of the trans-
formers.

In the amplifier of Fig. 6, D1, TR3 and TR4 are all
clipped to a 16 s.w.g. aluminium heat sink measuring
13in. by 3in. Preset potentiometer VR is adjusted for
—6 volts with respect to the lower supply rail at
point ‘A’ after which it is left alone.

DETECTOR

As the balance equations have no ‘,’ term in them,
the balances are quite independent of supply fre-
quency. For this reason a tuned detector is not re-
quired. Fair results are obtained from high impedance
earphones (2,000Q or 4,000Q) on their own, but a
small amplifier is preferable.

A suitable amplifier unit for increasing the sensi-
tivity of earphones, or for use with a meter, is shown
in Fig. 7. The terminals allow the meter or head-
phones to be connected to the output of the bridge
or to the output of the amplifier of Fig. 7.

CONSTRUCTION

The prototype was built on a chassis measuring
10in. by 74in. by 2}in. There is plenty of space for com-
ponents and readers wishing to employ a ready-made
chassis of slightly different dimensions may do so,
although it may then be necessary to slightly modify
some or all of the drilling dimensions accordingly.
The outside of the chassis is painted grey before any
components are fitted to it.

Fig. 8 gives a plan view of the chassis deck. All
the controls and terminals are mounted to the deck,
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the remaining components, apart from T! and T2,
being soldered to their tags. T1 and T2 are bolted to
the chassis sides, close to the ‘Detector’ and Output’
terminals respectively. These terminals are standard
large insulated types.

The legends on the knobs for S1, S2, VR1, VR2
and VR3 have already been dealt with. The knob of
S5 carries the word ‘Function’ and letters ‘L’, ‘C’ and
‘R’ at appropriate points to indicate the function
selected. The knob of S6 has the legend ‘Detector
Transformer’. and that of S7 has the legend ‘Power
Transformer’. On the panel, the words ‘Power,
‘Unknown’ and ‘Detector’ appear alongside the cor-
responding terminals or socket.

USING THE BRIDGE

It is of great assistance if the approximate value of
the unknown component is known or can be guessed,
since the multiplier control, S2, can be set to the
correct position straight away. Otherwise, S2 may be
set to ‘3” as a suitable starting point.

Intitially, VR3 should be set to ‘No Loss’. Then.
S1 and VRI1 are adjusted for minimum output from
the detector, changing the setting of S2 if necessary.
After a balance has been obtained, VR2 or VR3 may
need to be adjusted for complete balance with induc-
tive or capacitive components, and especially with
iron cored inductors. The adjustment is for mini-
mum null output. If VR2 or VR3 cause the balance
to be sharpened, consequent adjustments in VR1 and,
perhaps, S1 will be needed to ensure that optimum
balance is maintained.

It should be noted that a false balance may be ob-
served with a low impedance component, since the
power source becomes loaded as S2 is switched to
low resistance values. The situation is easily recog-
nisable as the resulting false balance produces an
answer of zero impedance.

EASE TV DEPOSITS

A strong case for altering the present stringent
controls on TV rental has been made by Sir Brian
Horrocks, President of the National Television
Rental Association.

In a letter to the President of the Board of Trade
Sir Brian points out that while the controls — ten
months advance rental - have been vigorously exer-
cised, check trading and personal loan schemes have
been allowed to grow virtually unhindered.

In his letter Sir Brian refers to a report that a
400-strong electrical retail chain is proposing to
launch a check-trading scheme to market colour tele-
vision sets on an initial payment of £10 followed by
weekly instalments of 35s. for five years, He says:
“The scheme will make nonsense of the credit con-
trol policy so far as television is concerned.” He
also adds that the Crowther Committee on consumer
credit was set-up in July, 1968, and it will be
some time before any action will be taken on it
“thus for up to three years we will have had to
suffer unfair competition as a direct result of the
inequality of the credit controls.”

Finally, Sir Brian urged the President to make an
immediate reduction in the advance rental from 42
weeks to 30 weeks.
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MAY ISSUE

A

NON-OVERLOAD POWER SUPPLY
This power supply offers output voltages
from 0.5 to 15 volts and cannot be overloaded.
The maximum current for which the unit is
set up is not exceeded even when a short-
circuit is placed across the output terminals.

TRANSISTOR R.F. PRESELECTOR

Covering the Amateur bands from 160 to 20
metres, this preselector may be inserted
between any aerial and short wave receiver,
thereby enhancing both sensitivity and selec-
tivity. Printed board construction, three tran-
sistors (ASZ20) in a cascode r.f. amplifier/
emitter follower output configuration. The in-
put circuit features a simple but effective
attenuator.
LCR TONE CONTROL CIRCUIT

For economic reasons, professional designers
avoid using af. inductors in such circuits. With
a selection of old transformers and chokes
available, the amateur constructor is under no
such restriction. This article shows how to use
these components to provide true bass lift and
cut. The circuitry is simple and adaptable and
will work from any supply voltage above about
3V. An equally simple ftreble control com-
pletes the circuit.

PLUS

+ MORE CONSTRUCTION
PROJECTS

* NEWS COVERAGE

* SHORT WAVE SCENE

* SUPPORTING FEATURES
+ DATA SHEET 50

ON SALE MAY 1st
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Oscilloscope
Voltage

Reference Unit

by G. A. FRENCH

HE UNIT TO BE DESCRIBED IN
I this month’s article in the Sug-
gested Circuit series is capable
of providing a series of square
waves whose peak-to-peak ampli-
tude is known, being maintained at
a constant level by means of a series
chain of zener diodes. The unit also
provides reference direct voltages
for the calibration of direct coupled
oscilloscopes, or valve or f.e.t. volt-
meters. In some instances it will be
possible to incorporate the unit in
an existing oscilloscope, with a con-
sequent economy in components.

CIRCUIT DESIGN

The circuit of the voltage refer-
ence unit appears in Fig. 1. Here,
the secondary of any mains trans-
former offering a voltage between
200 and 250 wvolts is applied to
rectifier D1. When switch S2 is in
the ‘D.C.’ position, the reservoir
capacitor Cl is connected across
the rectified voltage from DI,
whereupon a direct voltage ap-
proaching the peak value of that
provided by the transformer second-
ary appears across its plates. This
voltage is applied via Rl to the
three zener diodes, ZD1, ZD2 and
ZD3. These are each rated at 5.1
volts, whereupon a nominal 15.3
volts appears across the three diodes
in series. The regulated voltage
across the diodes is then applied
to the resistor chain given by R2
to R8 R2 and R3 have values
which cause outputs between 10
volts and 0.1 volt to be selected
by switch S3. Resistors R4 to RS
are high stability 17 components,
with wvalues calculated at 1kQ per
volt. Thus, the total resistance be-
tween the 1 volt switch fixed con-
tact point and the common negative
terminal is 1k, that between the
3 volt point and the common nega-
tive terminal is 3k, and so on. It

532

will be apparent that the correct
voltages appear in the serizs chain
given by R4 to R8 when 11 A s
caused to flow through them, and
the unit is set up by adjusting the
value of R3 such that this current
flows in the chain.

When S2 is set to ‘A.C.’, reservoir
capacitor Cl is taken out of circuit,
whereupon D1 allows positive half-
cycles to be applied to R1. When
the positive voltage is in excess of
the combined zener voltage given
by ZD1 to ZD3, these diodes pass

zener current and the voltage across
them is limited to the total zener
voltage, the remainder of the volt-
age being dropped across R1. Recti-
fier D1 does not conduct when
negative half-cycles are applied to
it, with the result that the voltage
across the zener diodes then falls
to zero. In consequence, the voltage
across the zener diodes is very
nearly a square wave with a fre-
quency of 50Hz, and having a peak-
to-peak voltage amplitude which is
almost identical to the direct volt-

Ry
Df  I5kn 10% g
BYIOO 5watts Ri 3 0-25,F
! " Ry 350V wkg
Z7ka o AcC
+ BuF Co o/p
Ciamasov o, BRs 1ov
wkg 2kn = 3V
| A D
pcl ,AC o Re = O-3v 53 o/p
2 700a% ki
s
3 2 h
! oy R7x
das £ 03 20007
il = 200~
s 0] =[S 250v Rg =
mains | : 100a=
1 i 0
L\Lj\ L Common
= 63V
On-Oft I (a Pilot
Ti lamp
7D -ZD3 51V 5% 250mW
Ro,R3. see text.
R4-Rg Hi-stab 1% 'f4 or 2w
S3 Output voltage selector
switch
Fig. 1. The circuit of the voltage reference unit. With S2 at
‘A.C." the output on both output terminals is a square wave
whose peak-to-peak voltage is equal to that indicated at the
appropriate contact of S3
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age given when S2 is in the ‘D.C’
position. Corresponding peak-to-
peak voltages are then tapped off
by S3.

The square wave output can be
employed to calibrate an oscillo-
scope, which may be connected be-
tween the ‘A.C. Output’ terminal
and the common terminal. Connec-
tion can alternatively be made to
the ‘D.C. Output’ terminal if the
oscilloscope to be calibrated has its
own input series capacitor. Indeed,
if the unit is only to be employed
with oscilloscopes having such an
input series capacitor, C2 and the
‘A.C. Output’ terminal can be
omitted from the circuit. It is
assumed that the oscilloscope has
an imput impedance of 1MQ or
more, as will normally be the case.

ZENER DIODES

Three 5.1 volt zener diodes are
employed instead of one in order
to reduce variations in regulated
voltage due to temperature change.
The temperature coefficient of small
zener diodes tends to change from
a low negative to a low positive
value at zener potentials around $§
volts. wherecupon the overall co-
cfficient of the three diodes in series
should be close to zero. If a single
15 volt zener diode were employed
instead of the three separate diodes,
this would exhibit a temperature
coefficient of. typically. +11mV per
degree Centigrade. In consequence,
a temperature change of 25°C
(which could quite feasibly occur
if the unit were installed inside a
compact valve oscilloscope) would
result in a change in regulated volt-
age of 0.275 volt or, approximately,
1.8%. Although the unit is not in-
tended to offer an exceptionally
high degree of accuracy it would
nevertheless seem reasonable, bear-
ing in mind the current low price
of small zener diodes, to employ
the three diodes instead of a single
diode if reasonable freedom from
voltage variation with temperature
change results.

The three diodes should be 5.1

O-ImA

R R3

pAv|

Fig. 2. The unit is set up by

temporarily connecting a 0—-1mA

meter in place of R2 and adjust-

ing R3 for a current of exactly

1mA when S2 is set to the 'D.C.’
position
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S2

200kn

s B

O~-IimA

200kn

R e

200kn

Fig. 3. The unit provides a convenient h.t. voltage across C8 it it
is necessary to find the internal resistance of the 0—-TmA meter.
In (a) the 200kQ variable resistor, which should be initially set
fo insert maximum resistance, is adjusted for a reading of TmA
in the meter. The 1kQ variable resistor of (b) is then added and
adjusted for a reading of 0.5mA. The meter internal resistance is
then equal to the resistance presented to the circuit by the 1k
variable resistor

volt 5% 250mW types. Resistor RI
passes some 15mA when S2 is set
to the ‘D.C.’ position, with the
result that cach diode then dissipates
roughly 75mW. Diodes with ratings
greater than 250mW should not be
used as they may not exhibit as
low a slope resistance at the cur-
rents which appear in the circuit.
Transformer T1 can be any small
mains transformer having a second-
ary offering 200 to 250 volts at
15SmA or more. The secondary volt-
age should not be greater than 250
volts, since higher voltages may
cause the p.i.v. rating of D1 to be
approached or exceeded. If the unit
is to be incorporated inside an
oscilloscope it may be possible to
obtain the requisite voltage from a
secondary on the existing mains
transformer, provided this is capable
of supplying the 15mA required by
the circuit. It is assumed that the
resistance of the secondary winding
plus transformer losses will be more
than adequate to limit the charging
surge current which flows when S2
is set to the ‘D.C.’ position. When
the unit is made up with its own
mains transformer, as in Fig. 1, it
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will be found that suitable trans-
formers normally incorporate a 6.3
volt heater winding in addition to
the 200 to 250 volt secondary. This
heater winding may either be ig-
nored, or it can be employed to
light a pilot lamp, as shown.

Turning to the other components
in the circuit, R4 to R8 should be
1% high stability % or $ watt types.
Should difficulty be experienced in
obtaining the 7kQ and 700 values
specified for the R4 and R6 posi-
tions, these may be made up with
series combinations of 2k§! and 5k,
and of 200 and 500§ respectively.
If output voltages other than those
shown arc required, the values in
the series chain of resistors can be
altered accordingly, working to the
figure of 1k per volt.

R3 is & or 1 watt and is adjusted
experimentally such that ImA flows
in R4 to R8. It will require a value
of approximately 5k2. It should
ideally be a high stability type but
this could involve the constructor
in the purchase of a number of
expensive resistors when only one
will be finally used. An alternative
approach would consist of using a
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variable resistor in the R3 position
during  setting-up and of then
measuring the resistance it inserts
in circuit. It could then be replaced
by a high stability resistor of
slightly lower value in series with
an inexpensive carbon composition
type to make up the final value
required. Resistor R2 is discussed
shortly, when the setting-up pro-

cedure is described. Resistor R1 is -

a standard wirewound or carbon
composition resistor having the
\f{laliue, tolerance and wattage speci-
ed.

The electrolytic capacitor, CI,
requires a value of 8uF only.
Higher values here will only offer
a marginal increase in rectified
direct voltage, as was demonstrated
in the °‘Radio Constructor Data
Sheet’ No. 33, published in the
December 1969 issue of this journal.

SETTING-UP

The unit should be built up with-
out R2 in circuit and with a means
for adjusting the value of R3, as
has already been discussed. A
0-ImA meter is then temporarily
inserted in the R2 position, as
illustrated in Fig. 2. The unit is
switched on and S2 set to the ‘D.C.’
position, after which R3 is adjusted
until the meter indicates exactly
ImA. The meter is then removed
from the R2 position, being replaced
by a resistor which should have the
same value as the internal resistance
of the meter, and which can be
a carbon composition type if this
resistance is of the order of 100§

or less. For higher meter resistances
it would be marginally preferable
to use a high stability component.
R2 may have a rating of I or 1
watt.

If the O-ImA meter is a panel-
mounting type it will normally have
its internal resistance indicated on
the scale, or the internal resistance
will be quoted in the appropriate
sales literature. If the meter internal
resistance is not known (this being
especially likely to occur if a multi-
testmeter is employed to take the
current reading), it may be found
experimentally, employing the ap-
proach shown in Figs. 3(a) and (b).
First, connect the meter across Cl
of the unit by way of a 200k }
or 1 watt fixed resistor and a 200k¢!
variable resistor in series, as in Fig.
3(a). The 200k variable resistor
is Initially set to insert maximum
resistance into circuit. The unit is
switched on and S2 set to the ‘D.C.’
position. The 208k variable resistor
is then adjusted until the meter indi-
cates exactly ImA. Next, connect
a 1kQ variable resistor across the
meter, as in Fig. 3(b), and adjust
this until the meter reads exactly
0.5mA. The internal resistance of
the meter is then equal, with negli-
gible error, to the resistance offered
by the 1kQ resistor, which can be
disconnected from the circuit and
measured in normal fashion.

After R2 and R3 have been
finally connected into the circuit
the unit is ready for use, and will
offer regulated direct and square-
wave reference voltages of the
values indicated.

THOSE DAMNED DOTS - AND DASHES!

With the recent conversion to decimal currency, many of us have
probably run into trouble with the decimal point ~ “those damned dots™
— as Lord Randolph Churchill once aptly remarked. However that may
be, there must be many readers who have run into the dot problem at
some time or another — not to mention the dashes that go with them - and
we refer here to the Morse code.

Having struggled through the Morse business to reach a reasonable
speed in w.p.m., most of us assume that we know all about Morse — but
do we?

Did you know that with the American Morse code, ecleven letters and
all numerals, except 4, differ from the International Morse code? The
letters that differ are C, F, J, L, O, P, Q, R, X, Y and Z.

Did you know that Samual Finley Breese Morse (1791-1872), devisor
of the Morse code, was not only an inventor but an artist of repute?
He gained a very considerable reputation in the art of portrait painting
and was a founder of the National Academy of Design (1825). He not
only devised the Morse code but also experimented with submarine cable
telegraphy and invented the electric telegraph.

His father, Jedidiah Morse (1761-1826) was an American Congrega-
tional clergyman who opposed Unitarianism and also wrote a whole
series of geography textbooks which were widely used in their day.

Morse’s brother, Sydney Edwards Morse (1794-1871) was not only
an inventor but also a geographer and a journalist. Together with another
brother he founded the New York Observer in 1823 and was a co-inventor
of cerography, a method of making stereotype plates. He perfected the
bathometer and also edited and wrote books on -geography.

THE RADIO CONSTRUCTOR
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TWENTY & ALL THAT

ITHOUT A SHADOW OF A DOUBT THE BAND MOST
W favoured by the majority of amateurs for

working Dx, and has been for many years,
is 14MHz.

From end to end, when things are favourable,
good old ‘twenty’ always carries the most traffic from
one Dx location to another — it has been the scene
of many exciting contacts and ‘pile-ups’ by the score.
Tuned and hunted over from end to end it has
become the Mecca of the Dx enthusiast, both s.w.l
and call holder alike, provided they can tolerate the
QRM!

Until fairly recent times, 14MHz was nearly always
good for a Dx C.W. contact at the right time and
with reasonably good propagation conditions. Despite
the QRM, which has been a problem besetting the
amateur transmitter and listener for many years, a
C.W. QSO was a reasonable proposition. Over the
years, many of us have chalked up an impressive
list of exotic ‘scalps’ gathered on the twenty metre
war path. The tribal custom of collecting certificate
trophies has mostly been achieved by using this
frequency range.

Within the last few years however the pattern has
changed. For Dx contacts, the s.s.b. mode of trans-
mission now rules the ether waves and the C.W. end
of the band lacks something of the lustre it once
displayed. Scme would, no doubt, claim that this
change is all part of the progress pattern of amateur
radio, and they are probably right. With the denud-
ing of the Lf. end of the band due to the Dx migrat-
ing to the higher ss.b. frequencies, one of the main
incentives to 14MHz key-bashing has vanished.
Although many c.w. Dx contacts still do take place,
there is considerably less of them than there were
in the past.

Anyone tuning over the C.W. end of the band
will soon find that it is alive with dots and dashes,
but only relatively few of these are of Dx origin.
In the main these signals come from Eastern Europe,
mostly from the U.S.S.R. What with the s.s.b. migra-
tion to higher climes and the growing list of Russian
operators, either conditions have to be exactly right
for Dx working or, more likely as a general rule,
one must dig hard and deep under the semi-local
stufl to uncever the buried treasure that occasionally
lies beneath.

On 14MHz, one always had the problem of wink
ling out the Dx from under local signals but never
quite to the same extent apparent these days. All
things must progress but sometimes one wonders
whether it is a plus or minus progression!

It is probable that ‘twenty’ will never lose its
pristine glory of being the main Dx provider. For
regular Dx working the higher frequency bands are
noted for being liably unreliable! The lower fre
quency bands, apart from odd seasonal flashes, are
not generally noted for Dx reliability.

With the steady growth rate of amateur s.s.b. trans-
missions it maybe that, in due course, this portion
of the band will literally burst at the seams, where
upon enroachment will further affect the c.w. end,
Add to that the certain event of a future flood of
new operators from the so-called emerging nations,
‘twenty’ is in for trouble!

APRIL 1971

NOW HEAR THESE

Times = GMT " Frequencies = kHz
® NIGERIA

Lagos can be heard, by those who rise early, on
4990 (10kW) at 0600 with African drums identifica-

tion signal followed by the news in English.

® MONACO

Trans-World Radio, Monte Carlo, may be logged
with station identification and the English pro-
gramme at 0725 on 7290 (100kW). Musical chimes
identification signal.

® CHINA
Peking can be heard on 4865 and 4905 (20/240kW)
at 1600 with programme in Chinese dialect.

® NIGER REPUBLIC

Niamey can often be heard around 1900, in
French, on 3260 (4kW) with Network I, the Home
Service Address for reports is — Office de Radio-
diffusion Television du Niger, B.P.361, Niamey.

® PORTUGUESE GUINEA

Emisora da Guinea, Bissau, often heard around
1930 on 5041 (10kW) with announcements in Portu-
guese and light music. Schedule is from 0600 to 1400
and 1700 to 2400 weekdays, on Sundays from 0600
to 2400, but unlikely to be heard in the U.K. during
daylight hours.
® GHANA

The transmitter at Ejura on 4915 (10kW) can be
heard at 0600 with African drums interval signal,
identification and local news in English, drums at
0615 then into dialect. Ejura radiates the Home
Service programme to the following schedule -
Weekdays from 0530 to 0800 and from 1200 to 2300,
Sundays 0530 to 2300. Address for reports is —
Ghana Broadcasting Corporation, Propagation Engi-
neer, Broadcasting House, P.O. Box 1633, Accra.

@® AFGHANISTAN

Kabul can be heard on 3390 (10kW) around 1630
with the Home Service. Arabic-type music and chants
are largely featured, the languages being Pushtu or
Dari. Scheduie on this channel is from 1300 to 1745.
Announcement is “Da Radio Afghanistan Kabul
Dai”, interval signal — a flute. Address for reports -
P.O. Box 544, Kabul.
® CUBA

Radio Havana is to be logged on 17705 (50kW) at
2015 with the news in English. The English schedule
on this frequency is from 2010 to 2140 beamed to
N. Europe. Address is — Radio Habana, Apartado
7026, La Habana.
® USA.

Greenville (Voice of America) is to be heard on
17710 (250kW) at 1945 with an English programme
directed to Africa. Schedule for this programme on
this channel is from 1600 to 2400.
® IRAN

Teheran can be regularly heard on the Home
Service (First Programme) channel of 15084 (250kW).
The programme language is Farsi (Persian), the
schedule on this channel being from 0600 to 2030.
Address — Ministry of Information, Meidan Ark,
Teheran. .

Acknowledgements — Our Listening Post.
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: AND .

EXTENSION TO LEKTROKIT RANGE

The LKU-413 multi-socket distribution panel
with four, 3-pin, 13A shuttered outlet sockets,
a combined On/Oft switch and magnetic
circuit breaker and red neon indicator manu-
factured by A.P.T. Electronic Industries Ltd.

A.P.T. Electronic Industries Ltd., Chertsey Road,
Byfleet, Surrey, have extended their well-known Lek-
trokit range by the introduction of a new, multi-
socket mains distribution panel.

The new unit, designated the LKU-413, consists
of four, 3-pin, 13A shuttered outlet sockets, mounted
side by side on the top of the unit, a combined On/
Off switch and magnetic circuit breaker, a red neon
indicator and 6 ft. extension cable as standard.

Light in weight and of compact design, the new
unit is robustly constructed from aluminium and
measures 17 x 5; x 2lins. high. The housing is
attractively finished in a light-grey, bonded plastic
coating, with an effective ‘leatherette’ type texture,
whilst the switch and sockets are of bakelite in brown
or ivory tone. Rubber feet are fitted on the underside
of the unit as an aid to stability when free-standing
on bench or floor. If required, Lektrokit brackets
type LK-601 may be fitted to each end, thereby
enabling the unit to be mounted on a wall or bench
face.

The new panel provides outlets for a number of
electrical devices to be operated from a single, perma-
nent mains source and simple, quick conversion from
existing power distribution systems to 13A outlet
sockets.

The versatility of the LKU-413, makes it highly
suitable for use in a wide variety of applications,
including hospitals, laboratories and surgeries, gar-
ages, workshops, photographic studios, etc. Diverse
applications are open to D.LY. enthusiasts for its
use in and around the home.

Available direct from the manufacturers, the new
unit is priced at £6.30p including purchase tax. If
required, the panel can be supplied with 30ft. of
cable (LKU-413L) at an inclusive price of £6.971p.
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SOLDERING -
THE INDUSTRIAL WAY

One method of soldering, used industrially in approp-
riate circumstances, is by means of the ‘Instanta’ ajr
operated Solder Cream Dispenser.

The technique used ensures that each successive
deposit of solder is of equal volume and approx-
imately the same shape.

The complete unit consists of the ‘Instanta’ dispenser
with a connecting air hose and a Control Console
which gives the facility of a variable time cycle and
varying pressures.

Nozzles of various diameters, which are interchange-
able, are available to meet the particular application
in hand and in single cycle operation, after the time
cycle and nozzle diameter have been specified, each
time the start button is pushed, the exact dosage of
solder cream is dispensed.

For continuous production line work the time cycle
can be linked to a micro-switch for automatic operation
and dispensing repeatability is in the order of *= 3%
whilst operating pressure is between 10 and 80 p.s.i.

There are ten available nozzles in diameters from
0.027” up to 0.122", solder cream is pre-packed and
supplied in plastic cartridges of approximately 18 oz.
capacity.

A connection for remote control is fitted to the rear
of the console.

U.G.I. (Meters) Ltd. of Streatham Vvale, London,
when installing their continuous flow line production
system chose the Instanta Solder Cream dispenser for
the assembly of the two bosses to their top meter
cases.

=[]

As can be seen in the illustration, the top of the
meter case travels to the solder cream dispensing
station and the two bosses which have had a bead of
solder applied around them, are rivetted to the case
and in so doing the solder cream is trapped inside the
rivetted joint.

The whole assembly then passes through an oven
where the solder is caused to flow and so form a per-
fect joint.

THE RADIO CONSTRUCTOR
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COMMENT

NEW KIENZLE TAPE
AND CARD PUNCHES

New paper tape punching and card punching
systems are announced by Kienzle to supplement
their well known range of digital printers. As with
the digital printers, the new tape and card punch
systems accept parallel data directly by means of a
built-in serialiser and control unit.

Both the tape punch and card punch may be
driven directly from any Kienzle printer by means i | -
of an output buffer store. It is therefore simple to _ L B
print out and punch tape or cards at the same time i : ’
without extensive interfacing. Alternatively, the tape
and card punches may be driven directly by suitable

« small extra cost. Speed of punching is 50 columns
per second, and any 5, 6, 7 or 8 hole code may be

parallel data.

The tape punch includes spools with ‘Tape Low’
and ‘Spool Full’ alarms. It also contains ‘Tape
Jammed or Broken' sensors which stop the punch
and bring up an alarm. Parity check is available at

specified.

The card punch includes a card hopper and card
stacker with appropriate alarims for ‘Hopper Low’
and ‘Stacker Full’. Speed of punching is 25 card
columns per second.

ULTRASONIC LEAK
DETECTOR

et oeee o

Hka £ - ey ;a;e

The Type 8900A illustrated above
is an instrument designed to locate
quickly and easily gas or air lcaks.

It is particularly wuseful in the
vehicle maintenance field for the
detection and speedy. accurate loca-
tion of air leaks in the pneumatic
braking systems of heavy duty
vehicles.

The instrument complies with the
British Ministry of Defence — Navy
requirements.

RSGB PRESIDENT

INSTALLED
Mr. F. C. Ward, G2CVV, was in-
stalled as the thirty-seventh Presi-
dent of The Radio Society of Great
Britain at the Bonnington Hotel.
London, WCI, on 15th January.

APRIL 1971

RADIO DEALERS FORM JOINT
PURCHASING ORGANISATION

Early in 1970 a number of radio dealers in the London arca decided
to form a joint purchasing organisation, provisionally called ‘Group One.’

The primary object of the organisation was to buy components at
more favourable prices than was possible for dealers acting on their own.
This. in turn, would enable the dealers involved to offer a wider range
at lower prices to radio constructors.

Secondary objects gradually developed, such as exchanging surplus
stocks and conveying information of mutual interest.

Some components are only available direct from the manufacturers
and in quantities beyond the resources of the average dealer. In these
cases purchases made by the group on behalf of members was of great
service to them.

The organisers stress that they are not trying to cut out the scrvices
of wholesalers and distributors, indeed they would welcome any small
wholesaler or manufacturer who cared to enter the scheme.

‘Group One’ now feels that it should expand. Originally limited to
200 dealers. because of anticipated administrative problems which did not
in fact arise, it now feels that membership can be offered to any bona fide
dealer in the UK.

Anyone interested in the scheme (at present there is ne entrance fee or
subscription). should write to Mr. A. Sproxton of Home Radio Components
l.td. at 234-240 London Road, Mitcham, Surrev, CR4 3HD.

“The main topic of public interest during the year seemed increas-
ingly to be the effects, if any, of television violence on the public.
There was a continued high level of interest also in the problems of
advertising control, the impact of television on children and the contro-
versial question of the Kkind of language suitable for television
programmes of different types.”

From the 1969/70 Annual Report of the Independent Television

Authority.
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Constructing a

Vertical 3-band
Trapped Dipole

by
A.S.CARPENTER, G3TYJ

Aerial trap principles enable reliable multi-
band aerials to be assembled without difficulty

NYONE WHO HAS OBTAINED EITHER A MOSLEY
wire trap dipole type TD-3 Jr. or, alternatively,
a pair of Mosley traps of similar type can with
very little expense convert to a free-standing 3-band
vertical to cover the 10, 15 and 20 metre amateur
bands; such a dipole will confer the desirable low
angle radiation properties essential for Dx working.

A lengthy period of tests carried out by the
writer on the three bands mentioned. using alterna-
tively a long wire and the vertical trapped dipole
to be described, indicate that for Dx working the
vertical yields the best signal reports whilst at shorter
distances — say around the Mediterranean area — the
vertical is less effective than the long wire.

A free-standing vertical aerial is both elegant and
unobtrusive — an advantage perhaps in some modern
housing areas — and even if three thin nylon guy
ropes are considered essential in windy locations the
whole assembly is still barely noticeable.

One distinct advantage a vertical dipole has over
its close neighbour, the ground plane aerial, is that
it can be fed with standard 75Q nominal impedance
coaxial cable. The ground plane, of course. prefers
52Q line, which is not always readily available.

Mosley traps of the type mentioned are approxi-
mately 1%in. diameter with some 14in. length of
barrel; fixing lugs are fitted at both ends.

Editor's Note.—The dipole described in this article
employs commercially manufactured amateur band trap
assemblies which are intended for installation in wire
aerials, but which now have aluminium tubes fitted to
them. Since this application is different from that for
which the trap assemblies were designed, the con-
structor must ensure that the method of fixing the
aluminium tubes does not cause mechanical damage
or subsequent strain to the assemblies. A description
of aerial trap operation was given by the author of this
article in ‘Creating A Three-Band Trapped Dipole’, pub-
lished in the May 1969 issue. Basically, a trap (in an
aerial with two traps) is a parallel tuned circuit resonant
at the highest frequency to be handled by the aerial. it
then acts as a virtual insulator at this frequency and as
a loading coil at lower frequencies.
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Fig. 1. Current distribution in trapped dipole at
10, 15 and 20 metres. The angle of radiation
depends upon the height above ground

‘

A vertical trap dipole radiates and receives from
all directions and the traps act automatically as
switches since they are frequency-eonscious items. On
10 metres for example, and referring to Fig. 1, points
A and B offer a high impedance at the frequency
involved and the remainder of the aerial is effectively
cut off. 20 metre signals on the other hand find little
opposition offered by the traps and the whole dipole
radiates. The traps do, however, act as loading coils
on ‘20" and so the overall length of the dipole is
less physically than that of a trap-free dipole designed
for that particular band.

CONSTRUCTION

The method of construction employed is shown
in Fig. 2. It is initially necessary to obtain three
8ft. lengths of %in. i.d. hard drawn aluminium alloy
tube. A suitable supplier is quoted in the Components
List. On receipt of the material, one piece is cut
to provide two lengths of 3ft. 6in. each. The remain-
ing 8ft. lengths form the central 10 metre dipole, the
traps being fitted to these with their ‘red’ ends
towards the centre. The writer found it possible to
force-fit the traps into the end of the tubes. The
3ft. 6in. lengths of tube are then mounted to the
free ends of the traps, nuts and bolts being passed
through as required after appropriate holes have been
drilled.

The centre section of the aerial is mounted on a
length of 3 by lin. timber which has previously been
painted and prepared for outside use. It is necessary
to obtain about 12in. of rubber or plastic tubing
that will just slide over the metal tube. This tubing
is cut into six 2in. lengths which are then slid over
the 10 metre section and spaced equidistantly. The
thicker the rubber or plastic tubing that can be

THE RADIO CONSTRUCTOR
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Fig. 2. How the vertical three-band dipole 1S

assembled. For purposes of illustration, the

aluminium tubes are shown with greater width
than the scale demands

MATERIALS

12

Trap assemblies, part of Wire Trap Dipole
Kit type TD-3Jr. (Mosley Electronics. 40
Valley Road, New Costessey, Norwich, Nor-
folk).

8ft. lengths #in. o/d x 16 s.w.g. Aluminium
Alloy Tube BS.1471 HT19 WP. (H. Rollet
& Co. Ltd., Hainge Road, Tividale, Tipton.
Staffs.)

10ft. length timber, 3 by lin.

w

6 galvanised or copper pipe clips, approx. 1in.

{ 12in. length plastic or rubber tubing (see
text).

l.ow-loss coaxial cable, 75Q.

Bostik No. 2.

Woodscrews, nuts, bolts, etc.

obtained the better. Six galvanised or copper pipe
clips, approximately lin., then secure the aerial to
the timber, the clips being placed over the sections
of rubber or plastic tubing. The clips may be
obtained from builders’ supplier or a similar source.

The basic assembly can be clamped to a wooden
or other type of mast which will raise it well above
the ground. In the writer's installation the assembly
was bolted to a garage wall at the foot of the
garden.

Coaxial cable of good quality is connected to the
dipole elements, as shown in Fig. 2. The cable should
be clamped to the support, the connections being
well insulated and made weatherproof with Bostik
No. 2. Ideally, the cable should leave the dipole at
right angles to it for at least 16ft. This, in the case
of the prototype, was easy to arrange.

RESONANCE

The assembly can be checked for resonance on
the three bands prior to erection, using the simple
bridge test method shown in Fig. 5 of the author's
article in the May 1969 issue. The aerial should be
found satisfactory on both the 10 and 15 metre
bands without any adjustment, but the overall reson-
ance may prove to be low of the 20 metre band
and an indication around 13MHz is not unlikely.

This is an excellent state of affairs, however, for
it is then a simple matter to prune away the outer-
most ends, each lin. at a time, and continue re-check-
ing until resonance is secured at 14MHz, viz. the
low frequency end of ‘20". Thereafter, no alterations
will be required and all that remains is to seal the
uppermost end against the entry of rain and to
raise the assembly, which does not weigh overmuch,
to its operating location.

IN USE

If required, the dipole can be fed direct to the
transmitter or receiver with which it is to operate,
whereupon a good standing wave ratio should appear
on all three bands. At the author's station, however,
coupling to the transmitter is made via a home-brew
Z-match unit, standing wave ratio bridge and low-
pass filter.

Successtul and confirmed contacts have been made
on both ‘15" and ‘20" with VK, PY, YV, W and
others. This has been with only 50 watts c.w. input
and with the tip of the dipole no more than 30ft.
above ground!

NEW COLD-CATHODE NUMERICAL DISPLAY TUBE

The latest addition to the Mullard range of cold-
cathode, numerical indicator tubes can display four-
teen numerals 10mm high in one envelope 166mm
long; a decimal point and ‘marking-off’ points to
indicate hundreds, thousands, etc. can also be dis-
played between the characters. Type ZM1200, it is
known as the Pandicon*, and has been developed
for use in electronic desk calculators where large
numbers have to be displayed either as the final
product or as a check for an operator.

Although it is equivalent to fourteen separate
display tubes, the Pandicon requires only 34 leads
as against 154 for the separate tubes.

APRIL 1971

The Pandicon contains a mixture of gases that
give an orange-red glow of more than 600cd/m?
after striking. A particular digit is illuminated by
suitable coincident pulses of not less than 150us
duration to the appropriate cathode rail; the decimal
and ‘marking-off® points have their own cathodes.
The tube requires a voltage supply of approximately
170V; if an alternating voltage is applied to the
tube, a frequency of 70Hz will ensure a flicker-free
display. The Pandicon will operate in the tempera-
ture range of +10 to +70°C.

*Pandicon is a registered trade mark for a
multiple-digit indicator tube.
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MODIFYING THE 'TRIO" 9R-59DE
COMMUNICATIONS RECEIVER

(PART 2)

Modifications to the ‘Trio’ 9R-59DE communications receiver described
here include a high gain r.f. stage, the curing of frequency drift above
15MHz and an added if. stage. Complete lining-up details are also given

the modifications described in Part 1, published
last month, and those which appeared in the
October 1970 issue, have been carried out.*

Some of the modifications about to be described
are fairly complex, beginners are therefore advised
not to undertake them unless they are in a position
to enlist aid from a more knowledgeable source. A
working knowledge of communication receiver tech-
niques is necessary — the modifications are not
described in a step-by-step manner.

IN THIS CONCLUDING ARTICLE, IT IS ASSUMED THAT

MODIFICATION 5

The receiver is subject to some frequency drift
above about 15MHz, this being especially noticeable
when operating in the c.w. and s.s.b. modes. With
the receiver warmed up, it will be found that the
station tuned in ‘wanders’ haphazardly from time
to time.

Several distinct steps were taken to curb this
annoying fault, these being listed here in order of
increasing complexity.

* The first modifications to this receiver were described in  the
October 1970 issue. copies of which may be obtained direct from
the publisher at 22p post paid.

G
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(a) Remove the top and bottom covers of the
receiver and the a.c. mains plug, etc. Locate V3
(6AQ8 oscillator) valveholder, remove V3 and solder
pins 6, 7 and 8 of the valveholder to chassis. In
practice, these three pins can be bent inwards and
soldered to the valveholder spigot which is already
connected to chassis.

(b) The connections between the bandset and
bandspread tuning capacitors of the mixer and
oscillator stages and the Band Selector switches
S3(d) and S3(f) employ thin p.v.c. covered wire which
is subject to movement almost at the slightest touch.
Additionally, the stabilised voltage from the QA2
stabiliser tube to the anode (pin 1) of the oscillator
V3 (6AQ8) is fed via a very long length of thin
p.v.c. covered wire. This length is free to move and
causes considerable frequency variations, these being
particularly noticeable when the receiver is tuned to
the high frequency end of Range D — 10.5 to 30MHz.

The remedy consists of replacing the thin p.v.c.
covered wire with wire having a gauge stout enough
1o resist undue movement, and a reel of 18 s.w.g.
tinned copper was brought into service for this pur-
pose. The wire should be covered with suitable
lengths of Systoflex prior to soldering into position.

Remove V1 (6BA6), V2 (6BE6) and V3 (6AQ8)
from their respective valveholders. First, remove the
existing thin p.v.c. covered wiring from S3(d) to the
mixer bandset and bandspread variable capacitors
(centre section of the variable capacitors assembly).
This wiring can easily be traced visually. Replace it
with Systoflex covered 18 s.w.g. wire.

Similarly deal with the wiring from the oscillator
bandset and bandspread variable capacitors (front
section of the variable capacitors assembly) to switch
S3(f).

The soldering of the lengths of 18 s.w.g. wire
should be carried out with a pencil-bit type of solder-
ing iron. It is necessary to remove and re-solder con-
nections to the variable capacitors at the tags situated
underneath them. Ensure that the iron does not
‘dwell” unduly when making these soldered joints or
the capacitor insulation may suffer damage. The
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lengths of 18 s.w.g. wire should be as short as pos-
sible, the ends being tinned prior to soldering them
into position.

Replace VI, V2 and V3 in their respective valve-
holders.

Before replacing the existing wire between the
OA?2 stabiliser and the anode of the 6AQ8 oscillator
(via R41, 150Q) with 18 s.w.g. wire, the reader may
care to consider first carrying out the following
alteration.

(c) Tt will be noted that the OA2 stabiliser tube,
which generates a considerable amount of heat, is
mounted close alongside the oscillator section (nearest
the front panel) of the bandset variable capacitor.
This in itself is a source of slow frequency drift
as the capacitor fixed vanes warm up.

In the interests of frequency stability, the OA2
should be removed from the holder, the holder
removed from the chassis and resited in the hole
already in existence for the possible inclusion of a
frequency standard circuit.

If the modifications described in the October 1970
issue of this magazine have been carried out, the
resiting of the OA2 stabiliser will entail removing
the frequency standard circuit and rebuilding it as
an outboard unit, either with an integral power
supply or taking the necessary power supplies from
the receiver. Despite this task, the resiting of the OA2
further away from the oscillator bandset capacitor
is a worthwhile moditication if long term frequency
stability is to be achieved.

With the resiting of the OA2, a length of 18 s.w.g.
tinned copper wire suitably covered with Systoflex
should be connected from the stabiliser tube to R41.
R41 is secured at one end to the tagstrip associated

=T+

Fig. 3. The circuit of the EF183 r.f. stage

with V3 and to pin 1 of this valve at the other end.
When rewiring the OA2 holder, join pin 1 to pin

5 with a short length of p.v.c. covered wire — this

connection not being made during manufacture.

MODIFICATION 6

An increasing number of operators today use a
tape recorder with their receivers and the present

2:2kn
AN ’ 516 To 3-way
l tagstrip (5)
.to-omF % 33kn
K r_ ____________
'j. @ |
e OPF | IFT2 IO-O_hJ_F ______ ‘_\_|p| e P
[E==r====s |
" L
B ﬂ L 4 | l 18
‘‘‘‘ il RS |
| o 413 4 I i
| 68a6 i [
sl ilis : C|OI
|
sl 2 Sig |l
= |
Vo | 5 (I =
6BE6 413
10oknZ O-OlF
= T 270 me o OIF
\
AGC To pin4  To |LF gain
@) of V4(3) control
Fig. 4. The added it stage. The recsiver circuit is broken
between the anode of the mixer (6BE6) and point P1 of MF1,
the il. stage then being inserted in between. Note that existing
components have the R and C designations given in the re-
ceiver Manual. Added components have the values shown
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modification deals with the very simple task of
adding an outlet to the ‘Trio’ receiver for a recorder.

A hole should be drilled in the chassis rear apron,
in a position between the S-Meter potentiometer VR2
and the earth terminal, such that a coaxial socket can
be fitted. Under one of the securing nuts of the
socket fit an earthed soldering tag.

Obtain a short length of coaxial cable sufficient to
reach from the added coaxial socket to capacitor
C32 (0.01uF) associated with S1(b) and the a.f. gain
control. This capacitor is located behind the front
panel and is adjacent to S1(a), (b). One end of C32
being soldered to a tag of a two-way tagstrip, the
other tag of which is earthed.

Position the coaxial cable round the rear of the
coilpack. Solder one end of the centre wire to that
tag of the two-way tagstrip to which C32 is con-
nected. Solder the braiding to the earthed tag of
the same tagstrip. At the other end of the coaxial
cable, solder the centre wire to the coaxial socket
tag and the braiding to the earthed solder tag.

Externally, the tape recorder is connected to the
coaxial socket by means of a coaxial plug and a
short length of coaxial cable.

The permanent connection of a tape recorder in
the above manner has no noticeable effect on the
performance of the receiver.

MODIFICATION 7

In this modification a high gain EFI83 frame grid
pentode is fitted in place of the existing 6BA6 r.f.
amplifier valve, V1. It will be recalled that this
6BAG6 stage is already modified, as described in
Part 1.

The EF183 has a gain factor approximately three
times that of the 6BA6. To obtain optimum sensi-
tivity in a valve communications receiver it is nor-
mally necessary for the r.f. stage to run at, or
near, maximum gain without a.g.c. In the present
instance, however, there is one snag, this being that
strong signals can then overload the mixer, with
consequent distortion and audio ‘splashing’. To over-
come this drawback, it will be necessary to replace
Cl (150pF), R1 (47Q) and R2 (1M) in the grid
circuit of the r.f. stage (these components were
removed in the modifications described in Part 1)
thus applying a.g.c. to the new EF183 r.f. stage. The
circuit incorporating this valve is shown in Fig. 3.

In practical terms, once the existing B7G valve-
holder has been removed, a B9A chassis cutter will
be required to enlarge the hole in the chassis deck.
When carrying out this task, remove V6 (6BE6 pro-
duct detector) from its valveholder or the valve may
be damaged when turning the Allen key. The key
should be rotated carefully, a little at a time, such
that IFT1, positioned at the rear of the chassis deck,
is not damaged.

When securing the B9A valveholder to the chassis,
ensure that an earth tag is mounted under the nut
nearest pin 9.

To ensure r.f. stability, a small metal screen of
tinplate cut from a 2-ounce tobacco tin or similar,
should be positioned across the valveholder and
soldered to pins 5,6, the spigot and to the carth tag
under the valveholder securing nut. The tinplate pro-
vides a screen between pins 2 and 7.

The circuit shown in Fig. 3 has proved satisfactory
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Back of Rx

IFT3

V5 (6BA6)

AGC connection

/ To (3) of fig.4
147V, (6BAG)
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T Hole (3)
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AGC to(4)
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Front panel

Fig. 5. The printed circuit board of the i.f.
strip viewed from the underside. The figures
1 to 4 shown in brackets refer to holes which
must be drilled through the Paxolin of the
printed circuit, as described in the text. For
ease of presentation single lines are shown
passing through holes (1) and (2) but, in
practice, the connections indicated by these
lines are made with coaxial cable

with the receiver in question. In individual cases,
however, it may be necessary to reduce the stage gain
if overloading of the mixer occurs on strong signals
at the maximum setting. Raising the cathode bias
resistor value to 150Q, or higher, will prove effective
in this respect.

The new rf. stage not only provides additional
gain with stability but also improves the sensitivity
of the receiver.

MODIFICATION 8

In this, the last of the present series of modifica-
tions, an i.f. stage incorporating two transformers is
added to the receiver circuit, it being inserted between
the mixer stage and the mechanical filter MF1.

The object of adding the if. stage is simply to
obtain better selectivity. Some increase of i.f. gain
is apparent, and this is not in itself sufficient to cause
i.f. instability when correctly aligned.

The circuit of the added stage is shown in Fig. 4,
the figures in brackets relating to those similarly
shown in Fig. 5. The latter diagram shows the under-
side of the printed circuit board of the i.f. strip.

In Fig. 4, the added components have values shown
alongside, whilst those with R and C designations are
already in circuit.

From the circuit of Fig. 4 it will be noted that
the added stage is built around a 6BA6. The if.
transformers are Denco type IFT11/465, and are
top-coupled by a 5pF silver-mica capacitor.

A.G.C. is applied to the stage via a 100kQ resistor,
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being bypassed to chassis via a 0.01uF capacitor.

The h.t. supply to the anode of the added i.f. stage
is via R8 and MF1, the printed circuit board designa-
tions B1 and P! being the respective connection
points.

The main problem when adding an i.f. stage to
this receiver is lack of chassis space, that available
in the required area being almost non-existent. This
problem was solved by making up a small sub-
chassis as shown in Fig. 6. This sub-chassis is
mounted vertically into position above the chassis
deck such that the 6BAG6 is at the top. The i.f. stage
is first wired-up on the bench and then secured to
the chassis by means of the existing self-threading
screw at the end of the i.f. strip printed circuit board
nearest the front panel. When this has been done,
the connections to the receiver circuit are made, after
which the alignment of the new stage is carried out.

A 4-way tagstrip is mounted to the assembly, along-
side the 6BAG valveholder, as shown in Fig. 6.

The orientation of the two added i.f. transformers
is illustrated in Fig. 7, this diagram also showing the
wiring in point-to-point form.

Commence by making up the small chassis as
shown in Fig. 6 and follow this by securing the com-
ponents into position and wiring-up the circuit as
shown in Fig. 7 — which is drawn in ‘exploded’
form for purposes of clarity.

Refer to Fig. 8 and disconnect the wire from pin
5 of V2 (6BE6) at point Pl on the printed circuit
board.

Two holes of 7/s2in. diameter should now be care-

Bend
/
— r e
e ™ i
* Togstrvp\ ﬂ
| | 6BA6
x|
il i N
| 7
14’ 4k
I | 1 IFT, (
|
78"
‘¥ - ~ _X_IFTI
S8
|
12*  Bend” L f ‘
1 i P S |
\ 1 |
| 1
L_3/4“ - 34" - |/2"—
Fig. 6. The small sub-chassis for the added
if. stage. Both flanges are bent up, towards
the reader. The sciew securing the sub-
chassis to the receiver passes through the
hole in the bottom flange
= =

-
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Fig. 7. Point-to-point wiring diagram of the
added i.f. stage, shown in ‘exploded’ form
for purposes of clarity

Va (6BE6) l_

fully drilled through the Paxolin printed circuit board,
the positions of these holes being shown as (1) and
(2) in Fig. 5. Drill these holes from the underside of
the board and ensure that the drill does not ‘wander’
and cause damage to the actual printed circuit. These
two holes are required to take short lengths of coaxial
cable from below to above the chassis deck.

A further two holes, */»in. diameter — shown as
(3) and (4) in Fig. 5 — should next be carefully
drilled through the Paxolin board from the under-
side.

Secure the new i.f. assembly to the chassis deck
as previously described but do not tighten the screw
as yet, this’ allowing a small amount of ‘play’ so
that the sub-assembly can be turned slightly to facili-
tate wiring-up the remaining connections.

Refer to Fig. 5. Connect one end of the centre
wire of a short length of coaxial cable to pin 5 of
V2 (see Fig. 4) and connect the other end to pin 3
of the added IFT1, feeding the coaxial cable through
hole (1) of Fig. 5. Suitably earth the braiding at
both ends.

Obtain a short length of coaxial cable and connect
point P1 of the printed circuit board to pin 5 of
the added i.f. valve. Feed the coaxial cable through
the hole (2) of Fig. 5. Suitably earth the braiding at
both ends.

Connect one end of a length of p.v.c. covered wire
to pin 4 of V4 (6BA6), feed this wire through hole
(3) of Fig. 5 and connect the other end of this wire
to pin 4 of the added if. valveholder. This is the
6.3V heater connection.

Refer to Fig. 5 and locate hole (4) and the printed
circuit point marked ‘a.g.c. connection’ in the dia-
gram. To this point solder one end of a length of
p.v.c. covered wire. Feed this wire through hole (4)
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Fig. 8. Showing where the circuit break is
made in the original design

and solder the other end to the free end of the 100k
resistor (see Figs. 4 and 7).

Next, fit a p.v.c. covered wire to carry h.t. to the
4-way tagstrip on the added sub-assembly. The wire
passes through hole (5) in the metal chassis deck,
as_shown in Fig. 5, this hole being already in
existence.

It will be found that the final position of the
added assembly, when secured to the chassis deck,
is such that the valve top points towards the nearest
comner of the front panel.

In practice, the task of lining-up the added if.
stage may be eased by removing its securing screw
and positioning the assembly slightly outboard as
far as the wiring will allow. This allows of much
easier access to the bottom i.f. dust cores. In this
latter position, the earth return is made via the
coaxial braiding. Final ‘touching-up’ of the cores are
then made with the assembly secured to the receiver
chassis with the previously mentioned self-threading
screw.

The 2700 cathode bias resistor shown in Fig. 4
proved satisfactory with respect to maximum i.f. gain
without overloading on a.m. signals. It must of
course be realised that, when using the s.s.b. mode.
the if. gain control will require to be ‘backed-off’
from the maximum gain position or overloading of
the product detector will take place. In some receivers
it may be necessary to experiment with cathode bias
resistor values higher than that specified here.

When correctly aligned, the increase in selectivity
is remarkable and with the slightly enhanced i.f. gain
now available, the operator has at his control a very
selective and sensitive receiver.

LINING-UP DETAILS

The r.f. alignment details for the ‘Trio’ 9R-59DE
are shown in the Table. Alignmént should be carried
out in the sequence shown. It must be emphasised
that alignment should not be attempted unless a
reliable and accurately calibrated signal generator is
available and the reader is familiar with the lining-up
of superhet receivers. Careless and unskilled attempts
at alignment without proper equipment may well do
more harm than good. In most instances it is probable
that only slight adjustments will be required. Take
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care, on the higher frequency ranges, to avoid acci-
dentally trimming to the second channel, above oscil-
lator frequency, instead of to the correct signal below
oscillator frequency.

Fig. 9 shows the trimmer capacitor and inductor
core locations when viewed from the underside, the
receiver standing on the bench with the mains trans-
former at the bottom.

Prior to alignment, a few points should be noted.
In Fig. 9, trimmer capacitor CO5 of Range A is
shown above CO4; in fact COS is positioned slightly
to one side and below CO4. The Range A aerial
coil has no adjustment facility.

TABLE
‘Trio’ 9R-59DE R.F. Alignment

STEP 1
Remove bottom cover
Signal
Range Bandset Generator Adjust
A 0.6MHz 0.6MHz COS5 (Osc)
(0.55-1.6MHz) 1.4MHz 1.4MHz CO4 (Osc)
Fit bottom cover
STEP 2
A 1.4MHz 1.4MHz CM4 (Mix)
B
(1.6-4.8MHz) 2.0MHz 2.0MHz LO3 (Osc)
4.0MHz 4.0MHz CO3 (Osc)
STEP 3
B 2.0MHz 2.0MHz LM3 (Mix)
4.0MHz 40MHz CM3 (Mix)
STEP 4
B 2.0MHz 2.0MHz LA3 (Ant)
C 5.0MHz 5.0MHz LO2 (Osc)
(4.8-145MHz) 140MHz 140MHz CO2 (Osc)
STEP 5
C 5.0MHz 50MHz [LM2 (Mix)
140MHz 140MHz CM2 (Mix)
STEP 6
C 5.0MH:z 5.0MHz LA2 (Ant)
D 13.0MHz 13.0MHz LOI1 (Osc)
(10.5-30MH?z)
28.0MHz 280MHz COIl (Osc)
STEP 7
D 13.0MHz 13.0MHz LM! (Mix)
28.0MHz 28.0MHz CMI1 (Mix)
STEP 8
D 13.0MHz 13.0MHz LAl (Ant)

NOTE: Each step should be repeated until dial
reading is correct and no further improvements
can be obtained.

The oscillator trimmer capacitor CO1 of Range D
and CO2 of Range C, positioned on either side of
the Band Selector switch, are capacitors of the
threaded screw adjustment type - similar in appear-
ance to the inductor core adjustment screws. This
can lead to some confusion when adjustments are
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Fig. 9. Locations of the trimmer capacitors

and inductor cores when viewed from the
underside

made with the bottom cover of the receiver in place.
The Table indicates whether the bottom cover should
be fitted or removed.

The Aerial Trim capacitor should be set at half-
mesh throughout the lining-up process and the Band-
spread dial at 100°.

Before attempting to alter any of the capacitor
trimmers or inductor cores, it is necessary to care-
fully ‘crack’ the white fixative material used by the
manufacturer. This particularly applies to the inductor
cores, as the slot for screwdriver adjustment can
easily be sheared off if care is not taken. With the
inductor cores ‘cracking’ can be carried out by means
of a small pair of pliers in the jaws of which is
placed some soft cloth material.

The receiver should be allowed to warm up for at
least an hour prior to the r.f. alignment being carried
out.

When alignment has been completed, the various
adjustment devices should be secured in position with
a dab of clear nail vamnish.

Do not unduly jolt the receiver after alignment
and carefully place the set in the required position
for operating.

POSTAL DISPUTE

We very much regret the inconvenience caused to
subscribers by the above dispute.

With bookstall and bookshop supplies, we were
able to make arrangements for deliveries to be
maintained in the vast majority of cases. In a few
instances .there was some slight delay, which we
much regret.

APRIL 1971

CURRENT SCHEDULES

Times=GMT

* KUWAIT

Radio Kuwait has changed the frequency of its
English Service to Europe from 11825 to 11735
(250kW). Schedule of this programme is from 1600
to 1800. Address for reports — Kuwait Broadcasting
and Television Service, P.O. Box 193, Kuwait.

* U.SS.R.

Radio Tbilisi, Georgian Soviet Socialist Republic,
is reported to have a Russian language programme
on 5980 (240kW) at 2015.

* MOROCCO

Rabat has an English programme on 11735
(100kW) from 1700 to 1800 directed to W. Africa/
Mauritania, Equatorial Africa and S. Morocco.

* AFGHANISTAN

Radio Afghanistan can be heard with an English
programme on 15265 (100kW) from 1800 to 1830
beamed to Europe. Newscast at 1802. For further
information see Now Hear These.

* JAPAN

NHK (Nippon Hoso Kyokai) Tokio has added the
15300 (100kW) channel to the 9505, 9570 and 11815
outlets for the English Service from 1800 to 1830
according to reports.

* MALAYSIA

The Voice of Malaysia, Kuala Lumpur (Kajang),
may be heard on 15280 (50kW) in English from
0625 to 0855. Newscast at 0630 and 0830. Address —
Department of Broadcasting, P.O. Box 1074, Kuala
Lumpur.

* IRAQ

According to a report, Radio Baghdad has cut the
overseas transmissions devoted to the Palestine
Liberation organisation. Styled “Voice of Palestine,”
the programme in English is now from 1715 to 1730
intstead of from 1830 to 1845. Listen on 7240
(100kW) or 11855 (100kW).

* US.A.

WNYW, New York Worldwide, can be heard on
17845 (100kW) with,an English programme directed
to Europe from 1700 to 1945, After close-down on
this frequency, the programme continues on 9690
(100kW) from 2000 to 2300 and on 11890 (100kW)
from 2000 to 2030. Address — Radio New York
Worldwide, 485 Madison Avenue, New York, N.Y.
10022.

* BULGARIA

Sofia can be heard with an English programme
directed to the UK. on 6070 (50/100kW) and on
9700 (50/120kW) from 1930 to 2000 and from 2130
to 2200,

% CENTRAL AFRICAN REPUBLIC

Bangui, the capital of this republic, can be heard
on 5030 (30kW) around 1945. Schedule (Home Ser-
vice) is from 0430 to 0700, 1630 to 2230 Weekdays
and from 1630 to 2230 on Sundays. Address for
reports — Radiodiffusion Nationale Centrea Africaine,
B.P. 940, Bangui.

* SAO TOME E PRINCIPE

Sao Tome, Portuguese West Africa, can be heard
on 4807 (1kW) with the Home Service in Portuguese
from 0530 to 2300.

Acknowledgements: — Our Listening Post. W
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(@) NOTES ON

/M ] SEMICONDUCTORS
2. LIFE IS e*

by
P. WILLIAMS

Our contributor takes us a little further into
semiconductor functioning and operation

N THE FIRST NOTE IN THIS SERIES, PUBLISHED LAST
month, a simple biasing circuit for a single transistor
in common-emitter was discussed. It was assumed
that the base current could be calculated by dividing
the supply voltage by the value of Rb, the base-bias
resistor. For this to be true, the voltage drop between
base and emitter has to be a small proportion of the
supply voltage. We shall return to this later.

The spread in hFE is rarely less than 2:1 and
may be greater, to which is added the elfect of
temperature changes. For silicon planar transistors
leakage currents can be ignored except at very high
temperatures, but we are still left with a situation
where the collector current may easily differ by
*50% from the intended value. A further source
of error lies in the combined tolerance effects of
Rec, Rb and supply voltages. If all these act in the
direction which maximises the drop across the col-
lector resistor, the transistor may well bottom, with
consequent loss of output. Since the cost of selection
for close tolerance on gain may exceed manufactur-
ing costs, there is a strong incentive to find some
other parameter of a transistor, inherently more
stable, from which to bias it.

Two methods present themselves:

(1) to monitor the collector current and use negative
feedback to control it,

(2) to define the emitter current, knowing that the
collector current will be just less than 100%, of
this value, since the base current is such a small
fraction of both collector and emitter currents.

\'A +

Fig. 1. Obtaining bias by returning the base
resistor to ihe collector
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These methods are applicable to single transistors,
and lead to the two standard methods shown in
Figs. 1 and 2. Both are described in detail in text-
books and have been used with great success in
many of the articles that have appeared in this
magazine.

If, in Fig. 1, the collector is at half supply voltage
then

Vs

Rb= >

h Vs
FE
2lc

h Rc
~ FE

AAAAA
AAAAJ

Fig. 2. An alternative method of obtaining bias

Fig. 2 demonstrates an approximate method for
calculating convenient values. Choose R1 and R2 to
carry about 10 times base current with 1/5 supply
voltage across R2. Then, with Rc=2Re half the
remaining supply voltage is across the transistor.

h Re
R2= 11:(1)3 and
h Re
Ri= %

EXPONENTIAL SERIES

We shall now turn to a property of transistors
that enables simple and elegant biasing circuits to be
derived in both conventional and integrated circuits.
The mathematical expression e* may seem to have
little bearing on circuit design, but it tums out to
be a key to the understanding of much modern
design. (At this point comes the rustling of paper
as the mathematically inclined turn the page in
search of something less boring, while the circuit
designer does the same, mystified. You, dear reader,
may be the only one left.)

Mathematically, eX can be shown to be equai to
the infinite series
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and this enables the value of ‘€’ to be calculated by
making x=1 whereupon

e=1+1+1+1

272 . ...

lo two decimal places Physically, a number of the
most important processes taking place inside semi-
conductors have one variable which depends on
another in an exponential manner, i.e. 1S propor-
tional to ‘e’ raised to the value of the variable.

This has to be taken on trust by us ordinary
mortals, but the results are easy to verify in some
cases. The current I in a p.n. junction in terms of
the potential difference, V. across it is

qV
I=Io (e——1)
kT

where Io is called the saturation current. The term
g/KT covers the electron properties of the material
and turns out to have a value of 1/26mV at room
temperature. Assume for the moment that the —1
term is negligible at normal currents (Io is what we
often think of as leakage current and will be much
less than 1). Then I varies as eV/26mV. This means
that every time V increases by 26mV the current
is multiplied by the factor ‘e’. Since ‘e’ has such
an odd value it is usually more convenient to find
what change in V is needed for I to be multiplied
by 2 exactly, This can be shown to be about 18mYV,
or roughly 20mV if we want to get answers in round
numbers.

No practical circuits this time, I'm afraid, but
the promise of better things to come. The above fact
can however be of considerable practical application.
If we measure the voltage across a diode or between
base and emitter of a transistor at a given operating
current, then we can calculate the voltage at any
other current this by adding 20mV for every factor
of 2 by which the current is increased. ]

THE RADIO AMATEUR
OPERATOR’'S HANDBOOK

The twelfth edition of this well-known reference
work is now in preparation, undergoing a most exten-
sive revision. The prefix lists and all associated
information have been completely updated, new maps
added and old maps redrawn — complete with cur-
rent prefixes.

When published (an announcement will be made
in these pages in due course) it will contain all that
information constantly required by the amateur
bands operator, all within one cover and to hand
at the operating position.

Which country has that prefix? Which prefix is
allocated to that country? In which zone is that pre-
fix? Which bearing? Mileage? Local time? All these
recurring queries can be simply answered by having
a copy of this indispensable publication to hand.
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T""RANGER

PART 1

by
DAVID M. PRATT (G3KEP)

Covering the 40, 80 and 160 metre bands, this
transmitter offers c.w. and phone at power in-
puts of 10 and 7 watts respectively. It has its
own mains supply, but provision is made for
powering from an external supply. Further
advantages are simplicity of operation, small
size and the ability to match into wide range
of aerials. This article describes the circuit
and its functioning; constructional details will
be given in the concluding article, to be pub- A

lished next month. The transmitter must not, Sz f
of course, be operated without the appropriate —————— = i L

Post Office licence |

receiver for the low frequency bands*, the main

purpose of which was that it could be lent to
young people with a view to their subsequently
obtaining a transmitting licence. So successful was
the performance of the receiver, and so handy was
its size, that a suggestion was made that a matching
transmitter be designed.

SOME TIME AGO THE WRITER DESIGNED A MINIATURE

In designing the transmitter there were two pur-
poses in mind. Firstly, the transmitter should be
suitable for use during the National Field Day of
the Radio Society of Great Britain. Hence, it should % l
be capable of a maximum d.c. input of 10 watts Cs SRFC,
c.w. on three amateur bands with provision for
using an external power supply. Secondly, the trans- T
mitter should be suitable for fixed station use with T° ’ .
its own internal power supply and amplitude modu

S| positions: | 7MHz

2 35MHz
* David Noble and David M, Pratt, ‘Miniature Top-Band™* 3 I'8MHz
Recciver’, The Radio Constructor, July 1964. Fig. 1. Complete circuit diagram of the trans
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lator. As the transmitter was to be used with many

different aerial systems the method of aerial coup- P .

ling used must be capable of tuning a wide range of (_I'I

aerial impedances. 21 Cover Feature
The specification of the transmitter is as follows: MAVVW

Bands: 1.8, 3.5 and 7 MHz,

Emission: Al (c.w.) and A3 (am. d.sb. tele-  ¢lreuUIT
phony),

Power Input: 10 watts Al; 7 watts A3, . L -
) As may be seen from the circuit diagram in Fig. 1.
Power Supply: Internal mains power supply: pro-  the variable frequency oscillator comprises an EF91
vision for using external supply. (V1) operating in a Clapp oscillator circuit. This
Dimensions: 11+ x 5 x 7in, has a frequency coverage of 1.75 to 2 MHz. The
anode circuit is operated at zero r.f. potential, and
the output is taken from the cathode in order to
limit ‘pulling’ due to the effect of loading of the
v.f.o. circuit. V2 is an untuned buffer amplifier
operating a relatively high anode voltage, thus pro-
viding sufficient output to adequately drive the sub-
sequent stages. Voltage stabilisation of the v.f.o. and
of the buffer amplifier screen voltage is achieved by

a [50 volt miniature stabilizer valve. V3.

= | O
BYIOO T3
+

=== 250-0-
I | ZSOVJ!

On the 1.8 MHz band the output of the buffer
. amplifier is switched via Sl to the control grid of
!I |2 the p.a. valve. V5. V4 is a double triode, each sec-
¥ { tion of which is used as a frequency doubler. For

7'8 ! 3.5 MHz operation V4(a) is used as a doubler from
X‘-i RJ

1.75 MHz and its output is fed via Si(b) to the p.a..
T Sag 4 while for 7 MHz both halves of V4 are used as
Sy p doublers, V4(b) providing an output of 7 MHz to

R Ry muting the p.a. stage. The trimmer capacitor C20 is included
| X to provide the same additional capacitance across the

output from T1 as is given when TI couples directly

e | to the p.a. grid.

I The p.a. valve V5 is a 5763, chosen for its minia-
| ture size and ideal characteristics for a transmitter
| with the present specification. With 250 volts h.t. the
| valve is capable of a ‘comfortable’ 10 watts d.c. input
| J5 o? c.w. A key ljack iskprovi;ied igl the cathodedcircguit
- Ant of the p.a. valve, a key click filter, R12 an 26.
=) being incorporated to limit the click on ‘break’.

]

il The p.a. tuned circuit is a pi-tank type with a
n multi-tapped coil to provide a wide range of impe-
dance matching. The variable capacitor C28 is used
to resonate the p.a. circuit, while the two-gang capaci-
tor C29 is used for aerial loading.

r
I
I
J
{O)

JECCB2

imitter. T1 and T2 are wide-band couplers
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Resistors }
(All resistors § watt 10%, unless otherwise stated)

R1
R2
R3
R4
RS
Ro6
R7
RS
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21

Capacitors
Cl

C2
C3
C4
Cs
C6
C7
C8
C9
Cl10
C11
Ci12
C13
Ci14
C15
Ci6
C17
Cl18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28

C29
C30

100kQ
5.1kQ 8 watt 5Y
47kQ

22k

150Q

22kQ2

470Q

22kQ

4700

27kQ

10kQ 1 watt
270Q

47Q

1MQ

2.2k

100k Q2

1IMQ

39kQ

680k

1802 1 watt
680Q 8 watt 59,

75pF variable (ex-RF27 unit or
Jackson Bros. Type U101)
30pF miniature trimmer, air-spaced.
120pF 5%, silvered-mica
1,000pF 5%, silvered-mica
1,000pF 5% silvered-mica
100pF 5%, silvered-mica
0.1uF polyester film, 350V wkg
10,000pF ceramic, 350V wkg
100pF silvered-mica
10,000pF ceramic, 350V wkg
10,000pF ceramic, 350V wkg
10,000pF ceramic, 350V wkg
100pF 5%, silvered-mica
100pF 5%, silvered-mica
10,000pF ceramic, 350V wkg
10,000pF ceramic, 350 wkg
5pF 59, silvered-mica
SpF 59, silvered-mica
100pF 5%, silvered-mica
3-27pF Mullard concentric trimmer
10,000pF ceramic, 350V wkg
10,000 pF ceramic, 350V wkg
100pF 5%, silvered-mica
1,000pF ceramic, 500V wkg
1,000pF ceramic, 500V wkg
2uF electrolytic, 350V wkg
1,000pF ceramic, 750V wkg
500pF single-gang variable (Jackson
Bros. E-Gang, Cat. No. 4507)
500+ 500pF twin-gang variable
2.000pF 10%, mica, 750V wkg

COMPONENTS

C31
C32
C33
C34
C35
C36
C37

Inductors
CHI
L1

RFC1 2.5mH, miniature r.f. choke
RFC2 2.5mH, miniature r.f. choke
RFC3 1.5mH, 100mA, r.f. choke

T1
T2
T3

Valves
Vi
V2
V3
A\
A4
V6
v7

Meter
Ml

Switches
St

S2
S3
S4
S5

Jack Sockets

J1
J2
I3
J4
I5

4-pole 2-way rotary switch

100pF electrolytic, 16V wkg

16, F electrolytic, 350V wkg

0.1xF polyester film, 350V wkg
25uF electrolytic, 25V wkg
10,000pF polyester film, 400V wkg
50pF electrolytic, 350V wkg

16+ 16pF twin electrolytic, 450V wkg

L.F. choke, 10H 70mA
128 turns, 32 s.w.g. enam, copper wire
close-wound on }in. diameter
Perspex rod. Former length 2%in.
Winding length 1%sin. Upright
mounting by 6BA bolt.

90 turns, 24 s.w.g. enam. copper wire
close-wound on lin. diameter
Perspex tube. Winding tapped at
60, 40, 30, 20 and 10 turns from
anode end. Winding length 2%sin.
Former length 3%in. Upright mount-
ing by means of small bracket at
base and 4BA boilt.

3.5MHz wide-band coupler (to be
described in Part 2)

7MHz wide-band coupler (to be
described in Part 2)

Mains transformer, drop-through,
secondaries: 250-0-250V  100mA.
6.3V 3.5A (R.S.C. Hi-Fi Centres
Ltd., Audio House, Henconner
I.ane. Leeds 13).

EF91

EF92

150C2 Rectifiers

ECCR2 D1 BYI100
5763 D2  BYI100
EF86

ELR4

0-50mA moving-coil meter (S.EW.
Type MR38P)

3-bank rotary switch, [-pole 3-way
per bank (see text)
I-pole 6-way ceramic rotary switch

s.p.s.t. spring biased toggle switlch
d.p.d.t. toggle switch

Closed-circult jack

Coaxial socket

Coaxial socket

Coaxial socket

3-way mains input plug and socket
assembly, Bulgin type P360, (Home
Radio Cat. No. P360)
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Valveholders
3 BY9A valveholders

can (for V4)
3 B7G valveholders
1 Octal valveholder

Miscelluneous

similar
5-way tagstrip, centre tag earthed

Radio Cat. No. BTS34[)

[ COMPONENTS

(Continued)

1 BY9A valveholder, with skirt and screening

5 pointer knobs, Buigin Type K424/Chr,, or

10-way tagboard, Bulgin Type CI25 (Home

Epicyclic 6:1 ball drive, Type 45111
(Jackson Bros.)

Nylon lead-through insulators,
Type LK2021, as required

Octal plug (with pins 7, 8 bridged)

Die-cast box, Eddystone Type 7134P (Home
Radio Cat. No. E896)

Chassis, 16 s.w.g. Type 'K L =

lektrokit

10%in.,

W = 4iin,, D = 1}in. (H. L. Smith and
Co. Ltd))

Panel and Cabinet. 16 sw.g Type W3
L = Ildin, W = Sin, D = 7in, with

three 3in. louvres on both sides (H. L
Smith and Co. Ltd))

MODULATION

When telephony operation is desired the anode
and screen-grid of the p.a. valve are switched by
S5(b) to the output of the two-stage modulator, Vo
and V7. The circuit operates as a Heising choke
anode and screen modulator. Theoretically the circuit
is not capable of 100%, modulation without distor-
tion, but with the component values specified the
modulation level was found to be adequate, and the
quality far superior to other types of modulation
which have been tried. The circuit is designed for
use with a crystal microphone which is applied via
14 to the control grid of V6. The output of this
valve is then resistance-capacitance coupled to the
grid of V7. The gain of the microphone amplifier
stage was carefully adjusted by experiment to pro-

vide the correct amplification for the microphone !

used, thus obviating the need for a variable gain con-
trol. The gain of the modulator may be varied to
suit different microphones by adjusting the value of
R19.

POWER SUPPLY

In order that the transmitter may be self-contained
for fixed station use an internal mains power supply
is included. It employs a 250-0-250 volt transformer
and silicon rectifiers in order to provide maximum
rectified h.t. voltage. H.T. to the p.a. and modulator
is taken direct from the reservoir capacitor C37(b).
while a stage of smoothing, R21, C37(a), is used for
the remainder of the r.f. circuit.

It should be emphasised that the BY100 rectifier
diodes used have a maximum peak inverse voltage
rating of 800 volts. In the full-wave rectifier circuit
employed here the actual peak inverse voltage of
each diode is given by 2.828 times r.m.s. transformer
output voltage. It is important therefore that the
output from each half of the transformer secondary
does not exceed 270 volts, as this will most certainly
result in breakdown of the diodes and consequent
damage to the mains transformer.

Various points of the power supply circuit are
taken to an octal socket mounted at the rear of the
transmitter. The pin connections are shown in the

APRIL 1971

Side view of the transmitter. The v.f.o. box
cover has been removed to show the internal
components

circuit diagram. An external strap between pins 7
and 8 is removed to disconnect the transformer heater
winding when working from an external supply. The
external heater voltage may then be applied between
pins 2 and 7. External h.t. is applied to pins 1 and 3.
The octal socket is also used for the muting connec-
tions to the receiver and for the measurement of
voltages without the necessity of removing the unit
from its cabinet.
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SWITCHING

The transmitter contains five switches which pro-
vide a variety of functions. Sl is the main band
switch which selects the appropriate frequency multi-
plier stages and feeds drive to the p.a. valve. The
construction of this switch is shown in Fig. 2. The
author used an N.S.F. ‘Oak’ switch as shown, but if
this cannot be obtained a suitable alternative is a
Radiospares ‘Maka-Switch’ assembly. ‘Maka-Switch’
kits are available both from Henry’s Radio and from
Home Radio. The ‘Maka-Switch’ assembly should be
made up to the dimensions given in Fig. 2, and the
wafers may be 1-pole 12-way or 4-pole 3-way ‘break-
before-make’ types, with no connections made to the
unused tags.

A view of the transmitter from the rear. The

v.f.o. box is at the right. The p.a. output coil

is upright and appears midway between the
meter and the mains transformer

loading for a wide range of aerials. The maw
Transmit/Receive switch S3 switches h.t. to the
transmitter. Aerial changeover with an output for
the receiver is provided, as also is receiver muting,

Water |

Wafer 2

Wafer 3

Wafers: NSF Oak’
type MHLC

Short contact

Both front and rear of

Long contact
4

wafers viewed from

front or knob end of

switch in extreme anti

-clockwise position

—

Number ot wafers: 3

U

Wwafer |

Fig. 2. Details of the 3-wafer band switch, S1

Number of positions
(ways): 3

wafer 2 Wafer 3

As has been mentioned earlier, the multi-position
p.a. switch, S2, provides a range of tapping connec-
tions on the p.a. tank coil L2 in order to facilitate

552

which is taken to pins 4 and 6 of the rear octal
based socket.

A provision for switching on the v.f.o. and driver
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Three-quarter tront view of the miniature three-
band transmitter. Control layout is neat and
uncluttered

stages alone for netting purposes is made using the
spring biased toggle S4. S5 is the emission switch;
on ‘Al the h.t. is fed direct to the p.a. valve, while
in the ‘A3’ position h.t. is applied to the modulator,
and the supply to the p.a. is switched to the anode
of the modulator output valve V7.

{To be concluded)

NEW INTEGRATED POWER
VOLTAGE REGULATORS

SGS announce three new power voltage regulators
specially designed for professional and industrial
applications where problems of common ground
ocoupling, circuit coupling, sensitivity to spurious sig-
nals and voltage drops in cables and connectors are
particularly important.

These devices, designated L00S, L036 and 1037,
have fixed output voltages (respectively 5, 12 and
15V), and are able to supply typical regulated cur-
rents of 850, 720 and 600 mA. They are sealed in
a standard TO-3 package, and an effective protec-
tion circuit against overload and permanent short
circuit is included. Apart from the output capacitor,
external components are not required.

The L00S gives an output voltage of SV with an
input voltage range of 7.5 to 20V; the L036 an out-
put voltage of 12V with an input voltage range of
14.5 to 27V; the L037 an output voltage of 15V
with an input voltage range of 18.5 to 27V.

The three devices have an output voltage within
*59%, of nominal, and feature very low output resist-
ance, high ripple rejection (typ. 60 dB) and extremely
low temperature coefficient (0.003%,/°C typ).
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- RADID
. CONTROL FOR
NODHLS

SHIPS, BOATS and AIRCRAFT
By F. C. JUDD

With sections on servo-
mechanisms by

RAYMOND F. STOCK
More than 200 illustrations — circuits,
working diagrams, photographs & tables.
Each page is packed with information.

192 Pages
75D rowecrs

This book is basically an amalgamation of “Radio
Control for Model Ships, Boats and Aircraft” and
“Radio Control Mechanisms" Additional material
has been added on Multi-Channel Operation; Tran-
sistorised Radio Control Receivers—one Simple and
one Three-Channel; A Compact Efficiency Aerial;
Deac Battery Information; Licence Conditions, etc.

To Data Publication Ltd., 57 Maida Vale, London,

Please supply... ..copy(ies) of your publica-
tion “RADIO CONTROL FOR MODELS” DATA
BOOK No. 16.

| enclose cheque/crossed postal order for......mmiun
NAME
ADDRESS
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Latin American Quest
(1) Making a Start

F YOU ARE, OR INTEND TO BECOME. A BROADCAST

bands listener, you will soon discover that there

are four main areas of the globe from whic;h Dx
signals emanate — at least in terms of residence
within these Sceptred Isles. These target areas are
Asia and the Pacific, the Far East, Africa and, last
but not least. Latin America.

For successful reception of many of the low
powered stations - not to mention identification
radiating from any of these areas one must acquire
the specialised know-how and develop a technique
which, in association with first class equipment. will
alone bring results. Patience, perseverance and first
class operating are prerequisites without these
attributes little of value will be achieved.

Many listeners throughout the world specialise in
listening to one or more of the above-mentioned
larget areas. In this country there are several highly
specialised enthusiasts who have been logging Latin
American stations for many years. The reasons for
this interest are not hard to find, most of the stations
are comparatively low powered - from as little as
0.25kW (250 watts) to 1kW (1,000 watts) they have
a charm and peculiarity of their own. their trans-
missions are colourful to say the least and. what is
of paramount interest to the Dx’er — they are rather
elusive to log.

Stations in Latin America are mostly privately
owned and operate on a commercial basis primarily
to serve a small surrounding local area — hence their
low power. Their aerial arrays are, in the main,
omni-directional — that is to say they are designed
merely to radiate for general local coverage and
are not beamed to a specific area. This, of course,
makes such stations all the more diflicult to receive
from this country.

Latin American stations, or LA’s as they are
known to the experienced Dx’er, also exhibit other
fascinating traits, the most trying of these being
their innate ability to appear several kilocycles oft
the listed frequency from time to time. This often
results in an LA station being reported as ‘Unidenti-
fied” when in fact it merely signifies that the trans-
mitter in question has decided to take a walk!

LA MX

This sub-heading is merely the contraction used by
Dx’ers for the term Larin American music and is
one that will be often seen in SWL literature. LA
mx — the genuine kind - is probably the greatest
charm of these stations, it is folksy, original, tune-
ful, unmistakable and colourful to a high degree and
once heard will be instantly recognisable on later
occasions. This particularly applies to the highly
individual music of the Peruvian Andes which is
both haunting and memorable.

554

LA SPECIALITIES

In addition to their music, Latin American stations
also exhibit other specialities peculiarly their own,
the most notable of these being their wealth of
identification signals. Some of these take the form
of a single gong or chime. or series of such sounds;
a cock crowing or even the sound of a diving
plane!

Then. of course, one can often hear (he well
known Coca-Cola commercial or a ‘futebol’ com-
meniary -~ the LA’s are fanatics about soccer!

In latter years, the practice among LA stations
lo present station announcements superimposed on
an echo effect has grown - much to the chagrin
of Dx’ers as this does little to help when trying to
identify a particular station. This is especially true
when the Dx’er is also coping at one and the same
time with QRM and the eflects of mediocre condi-
tions,

A further red-herring (hrown in the path of the
Dx’er trying to establish station identification is that
of the commercial networks to which various stations
subscribe and from which they ‘tap off’ some of
their programmes. The most notable of these is the
Caracol network.

WHEN TO LISTEN

The best period to listen for Latin American
stations 1s during the ‘season’ which begins around
March/April and ends around September/October.
LA stations can be heard outside the season of
course but, generally speaking, the period mentioned
provides the best opportunity for reasonable success
- providing that propagation conditions allow.

During the season for optimum LA reception, the
best time period in terms of GMT is from 2200 to
0600, although the writer has logged several SkW
LA’s as late as 0745 on several occasions. Generally
speaking, for the experienced Dx’er busily chasing
the rare LA Dx. the most favourable time period
is that from 0130 to 0400 GMT. To be a successful
Latin American Dx’er, the budding SWL must
become a night owl!

HOW TO START

If, as a beginner SWL you would like to make a
start with becoming an LA specialist, it would be
a wise course to start familiarising yourself with the
technique by logging some of the more powerful
10kW stations in the 60 metre band (4750 to
5060kHz). This will involve you in getting out of
bed around 0300 GMT or earlier!

For a start, try the following stations:—

4800kHz, YVMO Radio Lara, Barquisimeto,

THE RADIO CONSTRUCTOR
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Venezuala. This station closes at 0400 GMT with

station identification and the National Anthem.
4900kHz, YVNK Radio Juventud, Barquisimeto.

Venezuala, which also closes at 0400 GMT.

The above two stations have been listed first for
the benefit of those who do not have frequency
checking equipment but who are equipped with a
receiver exhibiting accurate dial readings at the
100kHz points. For those who possess frequency
measuring equipment, or those who are able to
accurately interpolate frequencies from dial readings.
the following stations are listed.

4880kHz, YVMS Radio Universo, Barquisimeto.
Venezuala, closing at 0400 GMT.

4970kHz, YVLK Radio Rumbos, Caracas, Venez-
uala, closing at 0500 GMT; 4980kHz, YVOC Ecos
del Torbes, San Cristobal, Venezuala, which has a
54 hour schedule and 4990kHz, YVMQ Radio
Barquisimeto (24 hour schedule).

From the above it would appear that you will be
busily engaged in identifying some of them on suc-
cessive mornings at 0400 GMT! In fact these stations
do identify around every quarter of an hour although
it pays to keep an ear open a few minutes before

and after each quarter hour as such announcements
are not always strictly to time!

As a change from the Venezualans the beginner
may like to try reception of the two comparatively
powerful Colombians listed below — they dre also
easy to log.

5075kHz. HIGC Accién Cultural Popular, Bogota
(25kW), try around 0300. HIGC closes at 0400 GMT.

5095kHz. HIGC Accién Cultural Popular, Bogata
(50kW). This one also closes at 0400, try logging
it at 0300 GMT.

All the above listed stations are, of course, the
easy-to-receive transmitters operating from Latin
America. Provided conditions are at all reasonable at
the time of listening then success should be achieved.
There are a whole host of other LA stations that
can be received but these have much lower power
and are therefore more difficult to successfully
identify and log.

In the next article we will be dealing with some
of the more difficult to receive Eatin American
stations in the LA Quest.

(To be continued)

NEW CAMERA TUBE DEVELOPMENT

A new TV camera tube incorporating a silicon
target is being developed by English Electric Valve
Co. Ltd. The target of this tube — The Sidicon -
is in the form of a mosaic of isolated silicon diodes
and its production follows a sequence of modified
micro-circuit practices resulting from improved
microlithographic techniques.

Results of developments so far, have shown these
tubes which are interchangeable with one inch vidi-
cons, to be mechanically, thermally and electrically
very rugged, with high sensitivity throughout the
visible and infra-red range. The Sidicon has con-
siderably less lag than conventional vidicons and
much higher sensitivity. The nature of the targets

22 e

The EEV Silicon Vidicon - a standard mag-
netically focused and scanned one inch
vidicon with a silicon diode array target

APRIL 1971
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A monitor picture from a TV camera using a
EEV sidicon tube to view a phatograph under
normal room lighting conditions

allows full high-vacuum processing, so cnsuring a
long life expectancy.

Other advantages of this tube so far evident are
its capacity to withstand extreme overloads both of
light and scanning beam. It can also be stored in
high temperatures under any lighting conditions.

Applications envisaged for these tubes are in all
branches of industrial c.c.t.v. and video-telephone
systems, where long maintenance-free life in uncon-
trolled environments is of paramount importance.
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Direct Conversion Receivers
Part 2

by

PAUL DEWHURST

In this concluding article our contributor continues with the synchrodyne
story, and introduces a practical 80 metre 3-valve receiver which offers high
selectivity and sensitivity and has only one critically tuned resonant circuit

the simple receivers described in Part | of this

series that the synchrodyne system was an en-
tirely usable one, the author decided to make up a
complete receiver for the 80 metre band (3.5 —
3.8MHz) as this is a good band for s.s.b. stations.
It also provides a good test for any receiver since
pretty good selectivity is required, as anyone who
has listened to the 80 metre band after dark will
agree. After the usual period of experimentation and
research, the circuit shown was arrived at.

BEING NOW CONVINCED BY THE PERFORMANCE OF

3-VALVE RECEIVER

As can be seen from the circuit diagram only three
valves are used, and ample gain is given for head-
phone reception. The input circuit consists of the
previous simple tuned circuit, this resonating at
3.5-3.8MHz. The coil is tapped a few turns from
the earthy end for a long aerial, and when a short
aerial (up to about twenty feet or so) is used it is
taken to the ‘hot’ end of the tuning coil via the small
capacitor, Cl. This input circuit is not in any way
critical and merely serves to peak the required signal
and to get rid of any signals which might beat with
harmonics of the oscillator, thus performing a task
similar to the input tuned circuit of the usual fre-
quency changer in a superhet. A commercial coil
may be used here, of course, such as the Osmor
trawler band aerial coil type QA4.

The signal is then taken to the ECC81 which acts
as a heterodyne or product detector. The two sec-
tions of the valve are cathode-coupled which helps
to isolate the r.f. circuit from the oscillator circuit
and thus minimises interaction between them, or
‘pulling’. At the same time the cathode coupling cuts
down radiation of the local oscillator to an accept-
able level. This product detector is commonly used
in superhets at the end of the if. strip when s.s.b.
and c.w. reception is required, and in the circuit
usually employed an ECC82 is specified. Do not be
tempted in this present design to use an ECCS82
instead of an ECC8]1 as results will be disappointing.
The author initially used an ECC82 but results were
poor. On substituting an ECCS81 signals which had
just been audible with the ECC82 came right up out
of the noise. An ECC83 was tried, and this gave
better results than the ECC82 but still nowhere near
as good as the ECC81. It became apparent why the
ECC81 was so much better after checking some
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figures on mixers and mixer noise, these showing
the ECC81 to be streets ahead of the ECC82 from
the point of view of noise figure. Obviously the
ECCB82 is the valve to use in a superhet, where good
dynamic range is more important than noise factor,
but for the direct conversion technique the require-
ment of the heterodyne detector without r.f. ampli-
fication is precisely the same as that of the frequency
changer in a superhet without r.f. amplification,
namely a low noise figure. In this case a good dyna-
mic range is not so important, unless old G9XYZ
just across the road starts up on or near the frequency
with his high power transmitter, in which case not
much could be done whatever receiver one was using.
The dynamic range of the ECC81 should be more
than sufficient to deal with most signals encountered
at the end of a receiving aerial.

The local oscillator uses an EF80 in the Vackar
or Tesla configuration. This oscillator was chosen
for three reasons: first, it is a favourite of the
author’s; second, it is very stable, obviously a good
thing when receiving s.s.b.; and third, it has a low
harmonic output, a good thing in this case, because
signals might beat with the haromnics to produce
interference. The output from this oscillator is fed
to the ECC8I and the amount of injection can be
varied by experimenting with the value of the
resistor, R7, used to feed the oscillator with high
tension. This resistor is not very critical but it
should nevertheless be adjusted, as there is an
optimum value. Too little injection will result in high
noise and weak signals. Too much injection will
cause spurious signals to appear, these being produced
by signals beating with harmonics of the oscillator,
since however low the harmonic output of the
oscillator is, the second triode of the ECC81 will
produce harmonics if driven too hard. In the
author’s case a value of 330kQ for R7 gave good
results, but constructors are advised to experiment
with different values until best all-round performance
is obtained.

The audio signal which appears at the anode of
the second triode of the ECC81 is passed through a
low pass filter and fed to the ECC83 for amplifica-
tion. This amplifier has a high gain and should give
a gain of about 70dB. It might be thought that the
500kQ gain control is a bit superfluous; it is, in fact,
very necessary. It will be seen that audio coupling
capacitors are low in value throughout. This is to
make sure that unnecessary low frequencies below
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COMPONENTS
Resisiors 10 001pl-
(All fixed values + watt 107.) Cll 32uF electrolytic. 350V wkg.
R1 1k€2 Ci12  1,000pF
R2 100k Q2 13 S00pkF
R3 2.7k Cl4 25uF electrolytic, 12V wkg.
R4 17k Q2 15 1.000pF
RS 12k Clo 1.000pF
R6 6.8k VCl  150pF variable (sec text)
R7 220k Q2 170k (see lext) VC2  150pf variable
RS 100k Q2 TCl  S6pF trimmer. concentric
RY 12k
E 10 2~72 M(S)Z Inductory
R:L -4178‘125 L1 35 turns of 26 s.w.g. cnamelled copper wire
R13  47KO close-wound on lin. diameter former. tapped
VRI S0 )k-(.> - o Tox track 10 turns from earthy end
SO0k potentiometer. fog trac 1.2 25 turns of 36 s.w.g. enamelled copper wire
c . close-wound on fin. diameter former
“(f?;"""'-;spF: RECT 2.5mH r.f. choke type CHI (Repanco)
C2 0.05pF y
C3 32uF electrolytic, 350V wkg. Valves e -
C4  50pF silver-mica Vl ECCST (12AT7)
C5  SO00pF V2 EF80
C6 S00pF V3 ECC83 (12AX7)
7 250pF silver-mica
8 3,000pF silver-mica Phaones
9 250pl* silver-mica High resistance (2,00002) headphones

about 300Hz are cut down as far as possible. since
they are not necessary for speech reception. The low
value capacitors also make it easier to avoid mains
hum being amplified to any great extent.

The value of the capacitor connected tfrom the
grid of the ECC83 to chassis. C13, may seem rather
large. However, this capacitor plays two parts:
first, it prevents high frequency osciltation in the high
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gain audio amplifier: and second, it cuts the higher
frequencies of the audio response, and so increases
the selectiviy of the receiver. C13. together with the
RY and R10 must be connected as close to the grid
pin of V3 as possible, otherwise hum will be picked
up, or r.f. the latter giving rise to instability. The
lead from the anode of VI to the grid of V3 may
have to be screened to avoid hum pickup: this de-
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pends to some extent on the layout. Coaxial cable
may be used, with the braiding earthed at both ends.

Since there is a slight possibility of leaky-grid
detection taking place at the grid of the left-hand
triode of V3 (whereupon the circuit might not be
considered as functioning as a true synchrodyne) this
stage was temporarily modified by inserting a 4.7k{2
resistor and 25uF capacitor between pin 8 of the
valve and chassis. These components provided
cathode bias in the usual manner and ensured that
leaky-grid detection could not take place, although
the valve would sstill function as an a.f. amplifier.
There was no noticeable difference in receiver per-
formance, apart from a slightly increased hum, when
these cathode bias components were fitted, which
proved the point it was intended to check. The cir-
cuit is marginally better with pin 8 of V3 connected
direct to chassis, as in Fig. 4, because of the slightly
reduced hum level.

The whole of the oscillator should be in a screened
compartment if possible to avoid interaction between
the oscillator and signal circuits. If this is not
possible, then the whole of the wiring associated
with the oscillator and V1 except for the input tuned
circuit should be underneath the chassis; and the lead
from pin 7 of V1, to the input tuned circuit should be
screened and immediately pass through the chassis
as near as possible to the grid pin. It was found
possible with this latter method to keep pulling be-
tween the two circuits down to an acceptable level.
All the valves must be fitted with screening cans, and

the wiring must be kept as short as possible, using
one earthing point for each valve.

The input tuning capacitor, VCI, can be 150pF,
but a smaller one could be used if desired. A S0pF
variable capacitor should have sufficient swing to
cover the 3.5 to 3.8MHz band once the tuned circuit
has been padded into the band by means of a 50pF
trimmer (not shown in Fig. 4) in parallel with it.

All the capacitors associated with the oscillator
tuned circuit should be high quality components, and
preferably should not be cooked by the soldering
iron when connecting up the circuit. The oscillator
coil should not be mounted too near any metal. The
oscillator trimmer should be of the concentric type.

In the original circuit the heater connections were
made with screened wire so as to avoid hum pick-up.
This may not be necessary. depending on the layout,
but it is a good idea in any case. Coaxial cable can
be used.

A slow motion drive must be used for VC2: the
common 8:1 cord drive gives a reasonable tuning
rate, as the frequency coverage is small. The head-
phones used must be high resistance ones. Almost any
power pack supplying 250 volts and 6.3 volts can be
used, as the currents taken are less than with an
ordinary domestic radio set, being about 12 mA at
250 volts and 0.9 A at 6.3 volts,

RECEIVER OPERATION

The receiver is very easy lo use. First, make sure

STANLEY
ROBERT
MULLARD

N SEPTEMBER LAST, 50 YEARS SINCE HE FOUNDED THE

first company to bear his name. 81-year-old Mr.

Stanley Mullard retired from the Board of Mullard
Ltid. after nearly 72 years with the electrical and
electronic industries.

Announcing the retirement at a Golden Jubilee
reception at Grosvenor House, Dr. F. E. Jones, man-
aging director, said: “We shall always be grateful
for Mr. Mullard’s wise counsel over the years and
for the contributions he has made to the company’s
continued progress. We shall all miss him very
much.”

Stanley Robert Mullard was born November Isi
1883 and was apprenticed 1o an electrical engineer-
ing firm at the age of 15. He joined Ediswan in 1910,
was made head of their Lamp Laboratory three
years later and in 1915 invented the Pointolite arc
lamp. In World War | he enlisted in the Engineers
Battalion of the Royal Naval Division and in 1916
was conunissioned in the RNV R and attached to the
RNAS. As a member of a team at H.M. Signal
School, he was involved with the invention and
development of high-power transmitting valves. He
was later asked to produce them for the Admiralty
and in 1920 he formed the Mullard Radio Valve Co.
With the spread of radio he began to manufacture
small receiving valves. Under the name ORA these
were soon coming off the line in hundreds a week.
Dermnand outstripped capacity and a move was made
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to a larger factory ar Hammersmith. Later he
acquired still larger premises ar Balham and, in 1927,
at Mitcham. In 1930, on health grounds, he decided
to relinquish leadership of the company, but he has
since been far from inactive. Apart from retaining
his seat on the Board and participating in company
affairs, he has interested himself in new horticultural
and other industrial developments. He lives in Sussex
with his wife to whom he has been married for 62
years.
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that the oscillator is working on 3.5-3.8 Mhz. The 50
pF trimmer, TC1, is used to set the band covered.
This is easy if another receiver which will tune this
band is available, as one ‘can easily pick up the
signal from the oscillator on this other receiver.
Failing that, an ordinary domestic radio which covers
short waves may be used to get the oscillator roughly
on frequency by listening for the harmonic of the
Vackar oscillator with the domestic receiver tuned to
7.0 Mc/s, which is about 43 metres or just above
the 41 metre broadcast band.

Failing this, one must rely on the hit or miss
method and fiddle until one hears Amateur s.s.b.
signals, Turn the gain control to maximum. and
connect the best aerial avaitable to the tap on L1.
Then tune VCI till the noise in the headphones
peaks. Some signals should now become audible on
adjusting VC2. Some pulling of the oscillator circuit
may be noticed when peaking the input tuner. but
this should not be bad enough to cause much bother.
Experiments should be made as mentioncd before
with the value of R7 until best signals are received.
The receiver should sound and tune just like a selec-
tive superhet with the b.f.o. on and adjusted to the
centre of the i.f. passband. s.s.b. signals should be
very easy to resolve. C.W. signals should also be
easily received. and a.m. phone stations can be re-
ceived quite well by tuning to zero-beat. Incidentally.
when listening to the average Amateur a.m. QSO it
is amazing how few stations net accurately on to one
another: this is immediately noticed on the direct
conversion receiver. as retuning to zero-beat is
necessary nearly every time one a.m. station passes
the transmission to another.

Provided due care with the layout and wiring is
taken. results with this simple receiver should surprise
the constructor. as the sensitivity is quite good and
the selectivity very good. Naturally, as no r.f. stagc
is used, a good aerial helps a lot. But. then. one
should not be using a few fcet of wire for Amateur
Band listening anyway. however good the receiver.

As a matter of interest the author compared the
receiver with his trusty S.640 on 80 metres. using the
same outdoor 50 foot wire (height 25 feet. sloping to
10 feet at the far end: hardly a DX special!). Al-
though the S.640 with the crystal filter in had a slight
edge over the simpler receiver, it was very difficult
to find a signal on thc S.640 which could not be
copied on the direct conversion receiver. Th~ author
was frankly amazed. as the difference in cost and

complexity between the two receivers is obviously
very great; and although the S.640 is an oldish set,
it is still very good on the low frequency bands — the
author can hear American Amateurs on s.s.b. phone
on their 75 metres band from time to time using his
S.640.

So. here is a very simple receiver which, if built
with care, will rival a much more costly superhet,
and without the fiddly reaction controls usually
needed with simpler receivers, It is basically a one
knob affair. as the input circuit only needs touching
up as one goes from one end of the band to the
other. and the gain control setting is obviously not
critical. Tt is as simple to operate as a superhet but as
easy to build and *“align™ as a small straight set -
and. above all, it is something new to try.

FUTURE POSSIBILITIES

The circuit given here is by no means the ultimate
in direct conversion, and the author is of the firm
opinion that the days of the superhet are numbered, for
Amateur communications receivers at any rate, once
the development of direct conversion receivers is
taken up seriously. The author hopes in a later article
to describe some rather more sophisticated receivers
of this type, but for those wishing to experiment with
direct conversion further development will probably
be along the following lines: 1. the use of a balanced
linear heterodyne detector (similar to a balanced
mixer. except that the output is audio and not r.f)
2, the use of a very low noise audio amplifier im-
mediately after the heterodyne detector, perhaps
using an EF86 operated under “starvation” condi-
tions: 3. the use of audio filters or selective audio
amplifiers. especially for narrow band c.w. reception;
4. the use of the phasing technique, as mentioned
earlier. using two balanced liner heterodyne detectors,
thus making single signal reception possible without
the usual necessity for highly selective tuned circuits:
and 5. the use of the local oscillator of the direct
conversion receiver as the transmitter v.f.0. in a trans-
ceiver: a very simple c.w. transceiver should be
possible using’ this technique.

The author would be very interested to hear from
anyone who experiments along these lines. and also
from anyone who constructs a direct conversion
receiver. especially should the constructor feel that
the author could assist him in any way. L |

‘v

COASTAL RADIO AT BOAT SHOW

Coastal Radio Ltd., a subsidiary of the Marconi
International Marine Co. Ltd., displayed a wide
range of communications equipment and navigational
aids at the International Boat Show at Earls Court.

The main features of the display included a
Thrige-Titan autopilot, a 150-watt ‘Falcon I’ single-
sideband radiotelephone, and a ‘Raymarc 8 8in.
display transistorised radar.

Also included in the display were no less than
seven echosounders, ranging from the sophisticated
‘Seachart,’ suitable for the larger type of luxury

APRIL 1971

yacht and cruiser, down to the ‘Seascribe,” which
may be installed in a small open boat.

Other equipment on the stand included a ‘West-
minster 15° VHF radiotelephone transceiver, a ‘Mini-
calP S-way crew/call selector panel and associated
loudspeakers, a ‘Lifesaver’ portable transceiver for
distress alarm calls, a ‘Viking IV’ transistorised loud-
hailer, and a radiogoniometer together with a D.F.
loop aerial.

Another item of interest on display was a multi-
standard television receiver, capable of receiving
television programmes from over 100 different
countries throughout the world when within range
of their transmissions.
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BASIC

N LAST MONTH'S ISSUE WE INTRO-

duced the fundamentals of elec-

tricity, and then carried on to
voltage, current, resistance and
power. We now turn our attention
to capacitance.

CAPACITANCE

Fig. 1(a) illustrates two metal
plates which are mounted parallel
to each other in air. If, as in Fig.
I(b), we connect a battery to the
two plates by way of a resistor, we
will find that the electromotive force
provided by the battery causes a
redistribution of the electrons in the
two plates. Electrons in the lower
plate are attracted towards the posi-
tive terminal of the battery, whilst
an equal number of electrons flow
from the negative terminal of the
battery into the upper plate. In Fig.
I(c) we disconnect ‘the battery.
whereupon the lower plate retains
its deficit of electrons. and thereby
possesses a positive charge of elec-
tricity. whilst the upper plate retains
its excess of electrons, and thereby
possesses a negative charge of elec-
tricity. The two charges are distri-
buted along the inside surfaces of
the plates, being maintained in posi-
tion by the attraction which exists
between unlike charges of elec-
tricity. In Fig. 1(d) we connect a
wire between the two plates. Since
both plates are now connected to-
gether by a conductor. the excess
of electrons in the upper plate flows
through the wire and makes up the

deficit of electrons in the lower
plate. Both plates then have zero
charge. as occurred before the

battery was connected in Fig. I(b).

The two plates form a capacitor
or. to use a common earlier term.
a condenser. In Fig. 1(c) the capaci-
tor is charged (because its individual
plates hold a charge) and in Figs.
1(a) and (d) it is discharged (because
neither plate holds a charge).

It should be noted in passing that.
although a charging current flows
immediately when, in Fig. 1(b), the
battery is connected to the plates.
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UNDERSTANDING

by W. G. Morley

PRINCIPLES ——

In the second article in this short series, which has been
written specifically for the beginner, we discuss the basic
properties of capacitance and inductance

the voltage across the plates them-
selves does not rise at once to that
of the battery. This is because, at
the instant of connecting the bat-
tery, virtually all the battery voltage
is dropped across the series resistor.
As the capacitor charges the charg-
ing current reduces until, after a
period, the voltage across the re-
sistor falls to zero and that across
the plates becomes equal to battery
voltage. Thus, one attribute of a
capacitor is that it opposes changes
in voltage across its plates.

If the plates of the capacitor of
Fig. 1 are brought closer together
the mutual attraction between un-
like charges on their inside surfaces
becomes greater. and each plate will
be capable of holding a larger
charge after the battery has been
applied and removed. If the plates
are kept at the same spacing and
their surface area is increased they
will also be capable of holding a
larger charge. This last effect is
simply due to the fact that there
is then a greater area over which
the charge can appear.

The ability of a capacitor to hold
a charge is expressed in terms of
its capucitance or (with earlier term-
inology) cupacity. As the capaci-
tance of a capacitor increases. so
also does the charge it can hold.

When we require a capacitance
larger than can be conveniently pro-
vided by two plates, we can effec-
tively increase plate surface arca by
using a multi-plate construction. as
in Fig. 2. Al the adjacent surface
areas in the multi-plate assembly
add together to give (approximately)
the same capacitance as would be
given in a two-plate capacitor whose
plates had the same total surface
area. The multi-plate assembly is
more robust and compact than a
two-plate capacitor when large sur-
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face areas are required in the plates.

The insulating material between
the plates is known as the dielectric
of the capacitor and in the examples
we have so far considered this has
been air. Solid insulating materials
may also be employed as dielectrics.
typical examples used in practical
capacitors being mica. ceramic, wax
impregnated paper. and plastic
materials such as polystyrene and
polycster. All of these materials
produce a greater capacitance if
they appear between the capacitor
plates instead of air. the increase
In  capacitance being defined in
terms of the dielectric constant of
the particular material. The capaci-
tance increases because the solid
dielectrics allow a greater density
of ‘lines of electric force’ (which
are imaginary lines depicting the
attractive  field between unlike
charges) to appear in them. thereby
enabling larger charges to be held
on each plate of the capacitor.
‘Dielectric  constant” is a figure
which represents the ratio between
the line density permitted by the
insulating material and that by a
vacuum. The dielectric constant of
air is 1.006 whilst that of all the
solid substances is well in excess
of this figure.

Under working conditions in a
radio circuit. capacitors frequently
have a direct voltaze appearing
across their plates. Whatever di-
electric is employed. it will be evi-
dent that. if the spacing between
the capacitor plates is too small for
the voltage. sparking or a similar
electrical discharge can occur be-
tween them. With solid dielectrics
the result can be a chemical break-
down of the dielectric material
which results in its becoming, at
the point of discharge. a partial
conductor. An alternative effect can

THE RADIO CONSTRUCTOR
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Fig. 1(a). Two metal plates
held parallel to each other form
a capacitor
(b). Connecting a battery to
the plates causes the capacitor
to charge
(c). When the battery Is re-
moved, the capacitor remains
charged
(d). The capacitor becomes
discharged if its two plates are
connected together

be the mechanical rupturing of the
dielectric, whereupon the two plates
may come into contact with each
other. In either case the capacitor
ceases to function efficiently, and is
described as having ‘broken down’.
To guard against breakdown, an
individual capacitor is designed to
work at a specific maximum volt-
age, this being referred to as the
maximum working voltage of the
capacitor concerned. If the voltage
on the plates of any capacitor ex-
ceeds its maximum working voltage
rating, that capacitor is likely to
break down.

The basic unit of capacitance is
the farad, but this is rather too
large for the capacitances encoun-
tered in radio work. The units em-
ployed here are the microfarad (uF)
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which is one-millionth part of a
farad, and the picofarad (pF) which
is one-millionth part of a micro-
farad. Occasionally encountered are
the nanofarad (nF) which is one-
thousandth part of a microfarad, and
the micromicrofarad (uuF) which is
an earlier term for the picofarad.

CAPACITOR CONSTRUCTIONS

The type of construction cm-
ployed for capacitors depends to a
great extent upon the dielectric used.

A commonly employed dielectric
is mica. This is mined in its natural
state, and is capable of being split
accurately into thin sheets, these
having thicknesses which may be
as small as 0.0005 in. In modern
mica capacitors, the ‘plates’ consist
of thin layers of silver fired, or
otherwise deposited, directly on the
surface of the mica. For low values
of capacitance. Lhe silver may be
deposited on both sides of a single
piece of mica. Higher values may
be given by a multi-plate construc-
tion, in which the silver is deposited
on one side of each mica sheet, as
in Figs. 3(a) and (b).

Another dielectric, ceramic. is a
hard brittle substance which, by
suitable firing and moulding. may be
formed into almost any shape re-
quired. (Ordinary china, as used
for crockery, is a form of ceramic.)
The process of making a ceramic
capacitor consists of depositing a
thin layer of silver on two oppos-
ing sides of a piece of ceramic
material, so that the ceramic pro-
vides the dielectric between the two
‘plates’  thereby formed. Some
ceramics have exceptionally high
dielectric constants, these extending
up to 3,000 or more. Such ceramics
cnable relatively large capacitances
to be provided in small-size capaci-
tors. but have the disadvantage that
the capacitance varies considerably
with change in temperature. Capaci-
tors of this nature are employed
in applications where the change in
capacitance with temperature is not
important.

The most common ceramic capaci-
lor constructions consist of the disc

ceramic capacitor (Fig. 4(a)) and
the tubular ceramic capacitor (Fig.
4(b)). Ceramic capacitors are essen-
tially two-plate components; they
are not made in multi-plate form.

Paper and plastic foil capacitors
are made up in a rolled construc-
tion. In the simplest form of the
capacitor the roll consists initially
of a length of metal foil, a length
of paper or plastic foil, a second
length of metal foil and a second
length of paper or plastic foil. The
two metal foil sides protrude on
opposite sides of the two dielectric
foils as in Fig. S5(a), so that, after
the metal and dielectric are rolled
up, connection to them can be made
from the sides. See Fig. 5(b). The
rolled construction enables a rela-
tively high capacitance to be
achieved in a small volume.

With some plastic foil capacitors,
particularty the polystyrene types.
the metal foils are less wide than
the dielectric strips and do not pro-
trude on either side. Lead-out wires
are then welded individually to the
foils when the capacitor is partly
rolled.

With modern paper and plastic
foil capacitors it is more common
to apply metallising to one side of
each dielectric foil rather than to
use separate metal foils. The metal-
lising replaces the metal foils of
Fig. 5. but construction is otherwisc
basically the same.

ELECTROLYTIC CAPACITORS

If. as in' Fig. 6, a piece of alu-
minium foil is immersed in a metal
bath containing a suitable solution,
or electrolyte, and a battery is con-
nected with its positive terminal to
the aluminium foil and its negative
terminal to the metal bath. a very
thin film of aluminium oxide forms
on the surface of the aluminium.
This aluminium oxide is an insu-
lator. The electrolyte is capable of
passing electric current. whcreupon
an electrolvtic capacitor is pro-
duced, the dielectric being the alu-
minium oxide and the ‘plates’ being
the aluminium foil on one side of

‘the oxide and the conducting elec-

e =
——— _=__p-_,.-"-='
o ==
e - - :,=:-o-':" ——
e L |
slm—— ——
i-' [t
Fig. 2. The surface area of the plates is effectively increased by
using a multi-plate construction, in which alternate plates are
connected together

www americanradiohistorv com

561


www.americanradiohistory.com

(a)

Silver Mica
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(b)

Fig. 3(a). Side view illustrating the method of assembling a multi-
plate silvered-mica capacitor. Lead-out wires are connected to
the silver deposit which projects on either side
(b). Top view of the multi-plate silvered-mica capacitor

Ceramic disc

Silver

Solder
4 Joint

Lead-out
wires

(a)

Ceramic tube

Lead-out wire soldered
to silver

trolyte on the other. Since the film
of aluminium oxide is very thin, a
capacitor formed in this manner is
capable of offering a very high
value of capacitance.

Early ‘wet’ electrolytic capacitors
used a construction based on that
shown in Fig. 6, but they have for
many years bcen superseded by the
‘dry’ electrolytic capacitor. In the
dry electrolytic capacitor two alu-
minium foils, one of which has
already had an oxide film built up
on it, arc rolled up, with two
lengths of highly absorbent paper
between them, in much the samec
manner as the paper or plastic foil
capacitor of Fig. 5. The roll is
then immersed in a bath of clectro-
lyte, which is absorbed by the paper.
after which it is removed and fitted
into its final protective housing.
Since the previously formed oxide
film may have become damaged
during handling. a voltage of suit-
able polarity is applied to the
capacitor to rebuild the oxide film
at any point where it may be
absent. The clectrolytic capacitor is
then ready for usec.

In order to obtain increased
capacitance in a small volume,
many modern clectrolytic capacitors
have the surface of the oxide-
bearing foil ‘ctched’ before the oxide
is built upon it. The ctching process
creates a large number of ‘hills’
and ‘valleys’ in the foil surface, with
the result that its overall surface
area is considerably increased. The
electrolyte is in intimate contact
with the foil oxide and is capable
of conforming to the ectched con-
tour.

It is necessary for an clectrolytic
capacitor to ha\c a direct voltage
across it when in use. in order to
maintain the oxide film. This is casy
to arrange in most radio circuits,
where a direct voltage can be con-
tinually applied across the com-
ponent whilst it carries out its func-
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tion as a capacitor. A small ‘leakage
current’ continually flows in the
capacitor, 1o maintain the oxide
film, this current being allowed for

in the circuit in which it is em-
ployed. It is important that the
voltage applied to the capacitor

should always have correct polarity.
If it is applied with rcverse polarity,
the oxide film will disappear and
the capacitor will break down.

A fairly recent type of electro-
lytic capacitor employs the metal
tantalum instead of aluminium. The
basic mode of operation with the
tantalum clectrolytic capacitor is
the same as with the aluminium
clectrolytic capacitor. However, tan-
talum oxide is tougher than alu-
minium oxide and has a higher
diclectric constant, thereby allowing
larger capacitance values to be pro-
vided for the same volumc. Tanta-
lum capacitors also cxhibit a lower
leakage current and cap opcrate at
higher temperatures.

VARIABLE CAPACITORS

All the capacitors we have con-
sidered up to now arc described as
fixed capucitors when jt is desired
to distinguish them from variahle
capacitors. Varnable capacitors are
components designed to offer a
varying capacitance by way of a
mechanical means of control. The
most commonly encountered version
of the component is illustrated in
Fig. 7(a). The construction and oper-
ation of a variable capacitor of this
type will be apparent to anyone
who has, for instance, examined the
inside of a medium and long wave
radio receiver and has observed
such a component coupled to the
tuning drive. Variable capacitors
have a fixed sect of plates, known
in this case as ‘vanes’, and a moving
set of plates, or ‘vanes’. The capaci-
tance offered by the capacitor varies
as the moving vanes are taken into
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/ Outside silve
ok &

AN

[ Inside silver
brought around
edge of tube

Outside silver

(b)

Fig. 4. Ceramic capacitors are
manufactured most frequently
in (a) disc and (b) tubular
torm. The capacitor is finally
covered with a protected coat-
ing of hard resin or enamel

mesh with or out of mesh with the
fixed vanes. The two sets of vanes
are spaced from cach other, the
dielectric between them being air.
Capacitors in this category are
sometimes described as ‘air-spaced
variable capacitors’. The fixed and
moving vanes must be rigid and
very accurately positioned to ensure
that they maintain constant spacing
as the moving vanes rotate. A
lower-cost version uses thin shects
of insulating material between the
vanes, whereupon the latter do not
need to be rigid or accurately posi-
tioned. Such capacitors are known
as ‘solid-diclectric variable capaci-
tors’, and an example is shown in
Fig. 7(b).

When closcly examined, it will
be found that the variable capacitor
employed in most medium and long
wave radio reccivers does not em-
ploy just a single set of moving and
fixed vancs. Instead, it has two sets
of moving vanes on a common
spindle, these meshing with two
scparate sets of fixed vanes. A
capacitor of this type is referred

THE RADIO CONSTRUCTOR



www.americanradiohistory.com

Metal foil projects over edge
of diclectric foil

(a)

Metat foil projects
over edge of di-
electric foll

Rotating plates
(moving vanes)

Bearing

Bearing

Spindle

-

Metal
frame

Insulated ceramic mountings

Mounting bush

foil edges

(b)

Aluminium
foil

Mectal bath

Electrolyte

A_(\i

Lead-outs connected to

Fig. 6. If a piece of aluminium
foil is suspended in a suitable
electrolyte and a battery is con-
nected as shown here, a very
thin film of aluminium oxide
is formed over the surface of

Fig. 5(a). Rolling up a paper or plastic foil capacitor
(b). Lead-out wires are connected to the projecting
metal foil edges after the roll is complete
Thin mica sheet

Fixed plate

Solder tag

the foil

,‘

Spindle
(b)
Adjusting screw
Moving plate
o= :‘h*u. £ \ Ceramic
= ‘—'! base
S
|
| -
Solder tag

Fig. 7(a). The basic variable capacitor
(b). A solid dielectric variable capacitor
(c). The construction of the mica trimmer

I

Stationary plates
(fixed vanes)

(a)

Moving vanes

Mounting eyelets

(c)

to as a “2-gang variable capacitor’.
If there are three sets of moving
and fixed vanes, the component is
a ‘3-gang variable capacitor’, and
so on. The basic variable capacitor,
with the single set of moving and
fixed vanes, may occasionally be
referred to as a ‘single-gang variable
capacitor’ when it is necessary to
diflerentiate it from the multi-gang
types.

Radio circuits frequently incor-
porate preset variable capacitors, or
trimmers, which can be adjusted to
a particular value of capacitance
and then left alone. Usually, the
maximum values required here are
relatively low and, once again, the
construction and method of opera-
tion are obvious upon visual inspec-
tion. A typical example is given
by the ‘mica trimmer’, in which
the moving plate consists of a sheet
of springy metal, as in Fig. 7(c).
The distance between this and a
second fixed plate is controlled by
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an adjusting screw. A sheet of mica
is interposed between the two plates.

SYMBOLS

The circuit symbols for the vari-
ous capacitors we have discussed
are illustrated in Fig. 8. Fig. 8(a)
shows a tixed capacitor, which can
be of any type other than electro-
lytic.  An clectrolytic  capacitor
appears in Fig. 8(b). the plus sign
indicating polarity. Figs. 8(c), (d)
and (¢) illustrate a single variable
capacitor, a 2-gang variable capaci-
tor and a 3-gang variable capacitor
respectively. Note the broken lines
joining the arrows in Figs. 3(d)
and (¢) which indicate that the
individual capacitors arc ganged
together. Fig. 8(f) gives the sym-
bol for a preset variable capaci-
tor, or trimmer. The T-shaped sign
appears here, to indicate ‘preset’,
in the same manner as occurred
with the preset variable resistor
symbol we discussed last month.

www americanradiohistorv com

INDUCTANCE

A component which can be con-
sidered as being the ‘opposite’ to
the capacitor is the inductor, which
is more usually rcferred to as a
coil. An inductor is formed when
any length of insulated wire is
wound up into a coil and it presents
the property that it opposes
changes in any current which flows
through it. When, in Fig. 1(b) we
connected a battery to a capacitor,
current immediately flowed from
the battery to produce a charge on
the capacitor plates. If we connect
a battery to a coil, a finite time
clapses before the current in  the
coil reaches its maximum value, the
latter being limited by the resistance
of the wire in the coil together with
any other resistance which may be
present in the circuit.

When a direct current flows in a
coil it sets up a magnetic field in
and around that coil. It is the form-
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(a) (b) (c)
// //
/ /
AS e -/
(d)
.‘F
// / //
/ // /
J A e J
(e)

(f)

Fig. 8. Circuit symbols for.
(a) Any fixed capacitor other

than electrolytic
(b) An electrolytic capacitor
(c) A variable capacitor
(d) A 2-gang variable capacitor
(e) A 3-gang variable capacitor
(t) A preset trimmer capacitor

I

(a) (b) ©

Fig. 9. Circuit symbols for (a)
an inductor, or coil, without a
core, (b) an inductor with an
1ron core, and (c) an inductor
with an iron dust or ferrite core

ation of this magnetic field which
causes the slow rise of current. The
initial current sets up an expanding
magnetic field, the lines of force of
which cut the turns of the coil and.
in so doing, produce a voltage that
opposes the applied voltage. The
same effect in the coil causes it to
oppose a change in the current flow-

564

ing through its turns. This is be-
cause the changing current results
in the production of an increasing
or decreasing field and a similarly
opposing voltage.

f an iron core is inserted inside
the coil, the inductance of the latter
increases by a considerable amount.
because many more lines of mag-
netic force can appear in iron than
in air. Since the iron is a conductor,
a secondary and undesirable effect
is that currents can be induced in
the core itself when the coil field is
expanding or contracting. Fortun-
ately, these currents can be con-
siderably reduced by making up
the core in the form of thin iron
sheets (known as ‘laminations’) each
of which is insulated from its neigh-
bours. Another approach towards
preventing current flow in the core
15 used with small radio coils, and
consists of employing a core made
up of many tiny particles of iron.
thesec being suspended in a hard
plastic material which causes them
to be insulated from each other.
This type of core is referred to as
an iron dust core. An alternative to
the iron dust core is the ferrite core.
Ferrite materials are hard brittle
substances with magnetic properties
roughly similar to those of iron.
They are fired in much the same
way as are ceramics. and do not
readily conduct electricity.

The ability of a coil to oppose
changes in the current which flows
through it is defined in terms of
its inductance (or. to be precise.
self-inductance). A coil with high
inductance offers greater opposition
to change of current than does onc
with low inductance. The basic unit
of inductance is the henry (H). Sub-
divisions of the henry are the milli-
henry (mH) which is one-thousandth
of a henry, and the microhenry
(«H) which is one-millionth of a
henry.

Although the basic property of

inductance is that it opposes change
of current, inductors are not always
used ostensibly for this particular
function of radio work. In many
applications, an inductor is com-
bined with a capacitor to form a
resonant or tuned circuit. In a
resonant circuit, current flows from
a charged capacitor into an inductor
and produces a magnetic field until
the capacitor is discharged; the field
then collapses and returns energy
to the capacitor. The latter thus
charges again until there is zero
field in the inductor, after which
the capacitor discharges into the
inductor once _more to produce a
second field. This process can con-
tinue indefinitely, the time occupied
by the cycle' of capacitor charge,
discharge, charge and discharge be-
ing dependent upon the capacitance
of the capacitor and the inductance
of the inductor. The value of the
capacitor affects the time of cycle
length because, as we saw at the
start of this article, a capacitor
opposes change in voltage across
its plates; and the value of the in-
ductance affects the time of cycle
length because an inductor opposes
changes in the current which flows
through its turns.

The circuit symbol for an induc-
tor without any core (a condition
sometimes referred to as ‘air-cored’)
is given in Fig. 9(a). The symbol
for an iron-cored inductor is shown
in Fig. 9(b), while Fig. 9(c) gives
the symbol for an inductor having
either an iron-dust core or a ferrite
core.

NEXT MONTH

In next month’s issue we shall
introduce the subject of alternating
voltage and frequency, and will dis-
cuss the important part carried out
by resonant circuits made up of
inductance and capacitance. u
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44 EAVE IT ALONE!"

LDnck jumped as

voice unexpectedly
out behind him. His hand, out-
stretched to remove the broken
tuning drive cord in the small tran-
sistor radio on his bench, faltered
in mid-air.

“Cor blimey,” he protested, turn-
ing round to face the Serviceman.
who had risen from his stool and
was now standing behind him. “you
nearly gave me heart failure then'!
What's the idea — shouting out at
me like that 7™ ) .

Smithy pointed an accusing finger
at the radio on Dick’'s bench. The
broken drive cord sagged listlessly
across its chassis, whilst the tuning
cursor lay at a drunken angle against
the back plate of its scale.

“Were you,” asked Smithy, “go-
ing to replace that drive cord with-
out even attempting to check how
the broken one was strung up 2"

s
. Y

Smithy's
roared

TUNING DRIVES

“Of course I was.” replied Dick
indignantly. “Blow me, Smithy. this
tuning drive is only a bit of string
coupling the drive spindle, the tun-
ing capacitor and the dial pointer
together. You don’t need a diagram
to sort out something as simple as
that.”

“Don’t you?" returned Smithy.
“Why is it, then, that the service
manuals of virtually all radio sets
incorporating a cord drive include
a diagram showing how that drive
is laced up ?”

“Well,” said Dick. slightly taken
aback at this undeniably true item
of information, “I suppose it’s be-
cause the set-makers have just got
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Even the apparently elementary things in radio can exhibit
a surprising degree of complexity when considered in depth.
Smithy proves this point to his assistant Dick when the latter
asks him to discuss what is usually considered to be the
humblest section of a radio receiver — the cord tuning drive

to put the drive cord diagram in.
In the same way that they've got
to put the chassis layout diagram in.”

“They put in the cord drive dia-
gram,” pronounced Smithy, “to en-
sure that the likes of you and 1
don’t have to rely on guesswork if
we ever have to re-string it. What
you don’t appear to realise, Dick.
is that you can often spend agcs
trying to get a tuning drive to work
properly when you don’t know pre-
cisely how it’s supposed to be laced
up. If a service manual for the
set isn't available, the next best
thing is to try and work out how
the broken cord was strung up be-
fore you remove it.”

“[ still can’t understand.” replied
Dick. “how on ecarth you can go
wrong with a cord drive anyway.
What, for instance, are the particu-
lar points you have to pay atten-
tion to ?”’

“I'll show you one of them right
now,” said Smithy, taking out his
pen and pulling Dick’s note-pad to-
wards him. “To start off with. one

Drive cord

Drive spindle

of the most important things to
establish is the way the cord passes
round the drive spindle to which the
tuning knob is fixed. Before remov-
ing the old cord. and assuming you
haven't got the service manual. you
want to try and find out the number
of times the cord went round the
spindle and in which direction.
There are four ways in which the
cord can pass round the drive
spindle and if you choose the wrong
one. or put the wrong number of
turns on, you may find that the
cord slips, or that it jams up at one
end of the tuning range. or that the
tuning knob has to be turned in
the wrong direction. Here are the
four ways in which the drive cord
may be fitted.”

Smithy quickly sketched out the
different methods of winding the

cord on the drive spindle. (Fig. 1).

“It’s obvious.,” he went on, “‘that
if you wind the cord on the spindle
the wrong way round you'll have to
turn the tuning knob in the opposite
to that

direction which occurred,

(c)

)

Fig. 1. A replacement tuning drive cord should always be wouna -+

round the drive spindle in the same way and with the same

number of turns as the original. Demonstrated here are the four
different ways in which the cord may be fitted
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previously in order to obtain the
same rotation of the tuning capaci-
tor. So, two of my four examples
will result in incorrect tuning knob
rotation, if nothing else. What is
not so obvious is that the new cord
should go onto the drive spindle
with the same side nearer the front
as occurred with the previous cord.”

Smithy stabbed his finger at two
of the drawings on the pad. (Figs.
1(a) and (b)).

“These two sketches,” he said.
give an example of the different
ways of winding the cord round the
spindle with first one side and then
the other nearer the front. Surpris-
ing as it may seem, you will quite
often find that the system won't
work properly if you put the cord
on the drive spindle with the wrong
side nearer the front.”

Dick looked impressed.

“There seems,” he remarked, “to
be rather more to this tuning drive
business than I'd realised. If the
cord is broken, though, how can
you tell how many times it went

Tuning capacitor Anchoring
drive drum lugs

Tension
spring

-
Drive cord

\O/Driv¢ spindle

(@)

Tension springs

(c)

Tuning scale
pointer

round the tuning drive spindle and
which side should be nearer the
front ?”

“Youwll wsually find,” replied
Smithy, “that the broken cord still
lies loosely around the drive spindle
whereupon you can quite easily
determine how many turns it had
on that spindle and, if you’re lucky,
which side should be to the front.
Another thing you want to deter-
mine is the route the new cord
should follow. This may also neces-
sitate a little bit of detective work
before you take the old one out.”

“Are there any other points con-
cerning tuning drives I should know
about ?”

Smithy regarded his assistant sus-
piciously.

“This business began,” he re-
marked querulously, “when I hap-
pened, just by chance, to glance over
towards your bench at the moment
you were beginning to remove the
hroken drive cord. It now looks as
though I'm embarking on a full-time
session on cord tuning drives.”

Tension
spring

(d)

Fig. 2(a). A very simple cord tuning drive
(b). The situation in which the maximum amount of cord at the
tension spring end lays on the drum surface
(c). A system with two tension springs
(d). A drive with the tension spring external to the tuning
capacitor drive drum
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“What's wrong with that?” re-
torted Dick promptly. “Anyone con-
nected with servicing has to repair
tuning drives from time to time. so
why don’t we have a sesh on them
here and now ?”

SIMPLE SYSTEMS

Smithy frowned and consulted his
watch.

“Well, the subject of tuning drives
is certainly an interesting one.” he
admitted. “So I suppose it will do
no harm if we did stop work for a
short while to discuss them. ['ll go
and bring my stool over.”

Smithy walked over to his own
bench on the other side of the
workshop, picked up his stool, then
returned to Dick’s side. He settled
himself comfortably alongside his
assistant.

“For starters,” he remarked, “I
should mention that modern tuning
cord drives are by no means as
troublesome as they used to be in
the old days before nylon cord was
introduced. In those days the cords
tended to break far more readily. In
fact, tuning drives were an absolute
menace at times and the situation
was not eased by the fact that some
manufacturers used to go in for
really weird and wonderful systems.
They used to make radios that had
more tuning drive cords in them
than connecting wire! A further
complication was that it was stan-
dard practice in those days to have
radio receivers which covered a
short wave band as well as the

medium and long wave bands.”

“How did that affect the tuning
drive 77

“It meant that, with some sets.
you had to be carcful not to make
the cord which went to the tuning
capacitor drive drum too tight,” ex-
plained Smithy. “The tuning capaci-
tor was usually mounted on rubber
washers to prevent acoustic feed-
back from the speaker through the
chassis to its vanes. Otherwise, there
would have been a microphonic
howl when short wave signals were
tuned in.”

»Oh, I see what you're getling at.
now.” put in Dick. “If you strung
up the capacitor drive drum too
tight, this could stress it against the
rubber mounting washers, which
wouldn’t then provide the mechani-
cal isolation required.”

“That’s right,” confirmed Smithy.
~The consequence was that an over-
tight drive cord resulted in a re-
ceiver which howled on short wave
signals ! This is an effect you have
to watch out for even with modern
sets, if they happen to have a short
wave band and the tuning capacitor
is mounted on resilient washers. The
microphonic effect is absent on
medium and long waves. of course.”

“What about microphony with
v.h.f. f.m, sets 7

“Funnily enough,” said Smithy.
“there doesn’t seem to be too much
trouble in practice with tuning
capacitor microphony on the v.h.f.
band. Perhaps it's because v.h.f.
tuning capacitors have got much
wider spacing between their vanes

Tuning scale
cursor

Guide
pulleys

—/
0 T/ >

Tuning capacitor
drum

(a)

Tuning capacitor
drive drum

Drive
spindie

(b)

Fig. 3(a). In this system the tuning capacitor has its own integral
slow-motion drive. The drum then couples to the tuning scale cursor
(b). A very commonly encountered system in which the drive
spindle, cursor and tuning capacitor drive drum are all coupled
together by a single cord
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\

Guide pulleys

Drive spindle

Tuning capacitor
drive drum

Fig. 4. An advantage provided by a cord tuning drive is that it

offers considerable flexibility in the positioning of the tuning

scale cursor, the drive spindle and the tuning capacitor. In this
typical example the drive is taken through 90°

than occurs in the tuning capacitors
in sets which cover long, medium
and short wave bands. Anyway,
there’s nothing more to say on that
particular aspect, so let’s have a
look at cord tuning drives in
general.”

Smithy picked up his pen and
sketched out a new diagram. (Fig.
2a)).

“Now here,” he remarked, “is one
of the simplest cord drives going,
and it has the tuning scale pointer
fixed to the end of the tuning
capacitor spindle. There is, also, the
usual tension spring which, in this
instance, is mounted inside the tun-
ing capacitor drum.”

“That drive,” said Dick, “shouldn’t
give rise to any trouble.”

“It can do,” replied Smithy.
“When the tuning capacitor is at
the end of its rotation which causes
the sprung end of the cord to be
most fully wound on the drum (Fig.
2(b)) the tension spring has to over-
come the friction between the cord
and the drum surface on which the
cord lays. Should this friction be
too great the spring cannot apply
the requisite amount of tension. The
result is that, if the drive drum sur-
face is not exactly concentric with
the tuning capacitor spindle. you
may end up with the system being
either too tight or too loose at that
end of the tuning range. If this snag
is considered to be potentially seri-
ous by the manufacturer he may fit
two springs in the drum for each
end of the cord (Fig. 2(c)), or he
may insert the spring in the cord
away from the drum altogether.”
(Fig. 2(d)).

“Blimey,” said Dick, “I hadn’t
rcalised that you could get diffi-
culties with as simple a tuning drive
as that.”

“In servicing,” chuckled Smithy,
busy once more with his pen, “you
get difficulties with anything, mate !
Well, now, let’s get on to two more
simple tuning dnves. Here’s another
easy one. (Fig. 3(a)). In this case
the tuning capacitor is operated by
an epicyclic ball drive, which may
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be integral with the capacitor itself.
A drum is fitted to the section of
the shaft which rotates in unison
with the moving wvanes, and this
drum is coupled by a cord drive
to the tuning scale cursor. And here
is the very familiar drive system in
which a single cord couples together
the tuning drive spindle, the tuning
capacitor drive drum and the cur-
sor.” (Fig. 3(b)).

“I sometimes wonder,” remarked
Dick, “why set designers go to all
this trouble with cord drives when
they could use simple mechanical
reduction drives instead.”

“One reason for the popularity of
cord drives,” replied Smithy, “is that
they allow attractive cabinet presen-

Long wave scale
drum drum
S v

N

Medium wave scale

tations to be given. They enable the
tuning knob, tuning scale and tun-
ing capacitor to be positioned almost
anywhere within reason, and this
gives the design boys a considerable
amount of freedom. The cord drive
can even go round corners if neces-
sary, which is a great advantage for
the chassis layout engineers, too.”

Smithy drew out a typical example
of a cord drive passing through 90°.
(Fig. 4).
he said briskly. “Let’s
next deal with a few variations. To
start off with, there are a few sets
knocking around which, for presen-
tation reasons, have two circular
tuning scales alongside each other.
One may be marked up for medium
waves and the other for long waves,
and their two pointers rotate in uni-
son. There are usually strung up
something like this.”

Smithy commenced to sketch out
the two-scale dial drive. (Figs. S5(a)
and (b).

“You'll meet this two-scale ap-
proach in some a.m./f.m. sets, too,”
he continued. “These sets have
separate tuning capacitors for a.m.
and f.m., and the scale drums and
pointers are fixed direct to the
capacitor spindles.”

Smithy completed his diagrams
and looked up.

“And that,” he remarked, “clears
up the simpler types of drive which
operate tuning capacitors. Let’s
carry on next to the drives used
in sets which have permeability
tuning.”

Tuning capacitor
drive drum

(a)

Drive spindle

D

23/4 turns round
spindle

Fig. 5(a}). A cord drive which caters tor separate medium and
long wave tuning scales. A rotary pointer is fixed to the axle of
each of the tuning scale drums
(b). How the drive in (a) is laced up

www.americanradiohistorv.com
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“Permeability tuning?” queried
Dick. “What sets use permeability
tuning?”’

“Quite a few a.m./f.m. models
do,” replied Smithy. “They use a
standard tuning capacitor on a.m.
and permeability tuned v.h.f. coils
on f.m. The permeability tuner has
a mechanical assembly which causes
two! cores to move, in unison, in
and out of the r.f. amplifier and
oscillator tuning coils. Sets of this
type normally employ a standard
cord drive coupling to the am.
tuning capacitor drive drum. A
second cord is then wound around
a narrow diameter spindie con-
centric with the drive drum, and
this actuates the permeability tuning
core assembly. There are two basic
ways of doing this.”

Smithy tore off the top sheet of
Dick’s pad and, on the fresh page
underneath, drew out two further
sketches. (Figs. 6(a) and (b)).

“In the first of these sketches,”
he said, “a spring is attached to the
end of the core assembly remote
from the drive cord and it keeps
the whole system under tension. As

Tuning capacitor
drive drum

VHF. coills

Coiled spring /’d‘

Tuning capacitor
“drive drum

the tuning capacitor rotates, the
drive cord causes the assembly to
move in or out of the coils, as
appropriate, the drive cord always
pulling against the tension imposed
by the spring.”

“How,” queried Dick, “does the
second system work ?”

“In much the same way,” replied
Smithy. “Once again there Is a
narrow diameter spindle on which
a second drive cord is wound. This
time the cord pulls the permeability
tuning core assembly in both direc-
tions, and not in just one direction
against the action of a spring. The
usual tension spring is incorporated
and I've shown it here inserted in
one of the cord lengths. In some
versions, however, you may find
that a tension spring is mounted on
the drive drum itself.”

DRIVE RATIOS

With a gesture of finality, Smithy
put down his pen and gazed checr-
fully at his assistant.

“{s that all?” asked Dick, dis-
appointed at what was apparently

Siot for adjustment

~ Cord taken once
around spindle

Core assembly
inside former

Coil farmer

Fig. 6. Combined a.m./f.m. receivers may use a tuning capacitor

for a.m. and permeability tuning for f.m. Shown here are two

examples of cord drive coupling between the tuning capacitor

and the permeability tuning core assembly. The tuning capacitor

drive drum in each case has a separate cord drive (omitted for

clarity) coupling to the drive spindle and tuning scale cursor
in normal fashion

APRIL 197!
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the end of Smithy’s dissertation on
the subject of cord tuning drives.

“Oh no,” grinned Smithy. *It's
just that I've finished so far as the
more elementary drives are con-
cerned. In a moment I'm going to
carry on to drive systems that are
more complex. I've left them to the
end because they're rather knobby
ones.”

“Are they?”’ remarked Dick.
intrigued. “In what way are they
knobby 7

“They use pulleys to offer what
is effectively a step-up or a step-
down in speed ratio.”

“What’s the purpose of that 7

“The "idea behind having a speed
ratio,” said Smithy, “is that it then
becomes possible to give the tuning
cursor a wide travel without the
necessity of having a correspond-
ingly large drive drum on the tuning
capacitor. In all the systems with
sideways-moving cursors we've dis-
cussed up to now the cursor is
coupled directly to the tuning capa-
citor drive drum, with the result
that the lateral movement of the
cursor is equivalent to half the
circumference of that drum. This
means that if a wide cursor travel
is required the tuning capacitor
drive drum becomes correspondingly
large and difficult to fit into the
layout. With the systems I'm next
going to talk about, the cursor
travel is automatically doubled, and
thus becomes equal to the full cir-
cumference of the drive drum. In
consequence, the drum can be quite
a lot smaller in size than it would
need to be with the previous sys-
tems. Here’s one of the ways in
which a step-up in speed ratio is
obtained.”

Smithy drew out a further cord
drive system, then showed it to his
assistant, (Fig. 7(a)). Dick gazed at
it blankly, then scratched his head.

“I don’t get it,” he said, frown-
ing. “How does this give you the
step-up effect ?”’ -

“You’ll soon find out,” promised
Smithy, “if you concentrate on it
for a moment or two. As you can
see, this system has got the usual
drive spindle and tuning capacitor
drive drum, these being coupled
directly together. The cord then
terminates in two pulley assemblies
which are not secured to the re-
ceiver metalwork in any way and
are free to move. Passing through
these pulleys is a second piece of
cord, this forming a loop which is
anchored at the point I've indicated.
The cursor is fitted on to the upper
'section of this loop.”

“I can see all that,” interrupted
Dick impatiently, “but how does
the system work 7

“Imagine,” said Smithy in reply,
“that you’re rotating the tuning knob
such that the two pulleys move to
the right by one inch. (Fig. 7(b)).
This means that one inch of the
cord in the loop will also have

570

Guide pulley

Pulley
movement
8 Ib

Anchor point

Tuning capacitor
drive drum

Drive
spindle

Fig. 7(a). A tuning capacitor drive which doubles the travel of the
cursor. Aside view of one of the two free pulleys is shown inset
(b). When the pulleys move to the right by 1in., the cursor
moves by 2in.

passed through the pulleys. Since
the pulleys have themselves moved
by an inch, the upper section of the
Toop on which the cursor is fitted
will have moved to the right by two
inches. Do you see what I mean ?”

The corrugations on Dick’s fore-
head grew even deeper as he ab-
sorbed Smithy’s explanation. Sud-
denly, his expression cleared.

“Im with it now.” he exclaimed.
“Blimey, it's obvious when you
think about it, isn’t it ?”

“It is, rather,” said Smithy.

“Another thing,” went on Dick
excitedly, “is that, since the two
pulleys are coupled together by the
loop of cord, the distance between
them is always the same. Which
means that there’s a constant length
in the first piece of cord, the one
which passes round the drive spindle
and the tuning capacitor drum.”

“That’s right.” '

“Stap me, you were right when
you talked about knobby schemes.
This one’s a real winner.”

“I’m glad you approve of it,” re-
marked Smithy, taking up his pen.
“Here’s another variation on the
same theme. In this instance the
tuning capacitor is driven by =a

WwWWwWWw.americanradiohistorv.com

separate mechanical drive, but it
would be quite in order to have a
drive spindle coupling into the cord
which passes round the tuning capa-
citor drive drum.”

Smithy drew yet another sketch
(Fig. 8(a)) and passed it over to
Dick for his inspection

“Gosh,” pronounced Dick, “this
one looks as though it’s going to
be a bit of a toughie. Let’s think,
now. There’s one cord which passes
round the tuning capacitor drive
drum and there’s a second cord
which is anchored at the right and
left hand sides.”

“Go on.”

“Now, that second cord has a
fixed length, which means that the
spacing between the two pulleys
must, once again, always be the
same.”

((So ?7’

“So, if we move the pulleys to
the right by one inch, the cord
between the pulleys on which the
cursor is fitted will move by one
inch plus an inch of the cord itself.
Why, it’s almost the same as the
previous one !”

“They’re very similar,” agreed
Smithy. “Hang on a jiffy and I'll

THE RADTO CONSTRUCTOR
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Anchor points - —_

€EEEEa660T +—

Tuning capacitor
drive drum

Tuning capacitor
drive <rum

o
.7 Anchor points
Guide __

pull:ys\\

LI

]

Guide pulleys
R

Fig. 8(a). Another drive which do
versions, smoothed-surfaced metal

Drive
spindle

(b)

ubles cursor travel. In practical
‘links’ may be employed instead

of the two free pulleys
(b). Another approach towards obtaining wide cursor travel

show you another version, which
tackles the situation in a rather
different manner.”

STEP-DOWN SYSTEM

Smithy tore off the second sheet
of Dick’s note-pad and drew out the
next diagram. (Fig. 8(b)).

“Here we are,”’ he announced.
“How about this ?”

“That’s a crafty one, too,” com-
mented Dick. “But I think that it’s
a lot easier to follow from first
sight than the other two were.”

“How does it work, then 7”

“Well,” said Dick. “In this case
the drive spindle is on the same
piece of cord as the cursor. As you
rotate the spindle you move the
cursor along and vary the positions
of the two free pulleys, to which
the second length of cord is
coupled. You get a straightforward
2: 1 step-down effect at each pulley,
so that the second length of cord
moves half as fast as the first piece
of cord.”

“That’s the idea.” confirmed
Smithy. “If you trace the cords
through, you'lll see that the first
piece of cord always requires the
same length because, as one pulley
goes to the right the other goes to
the left by the same amount. It’s
neat though, isn’t it ?”

“Definitely,” agreed Dick. *“Do
you know, Smithy, T hadn’t realised
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until now that there were so many
different types of tuning drive in
use.”

“There are quite a few,” returned
Smithy. “Anyway, let’s press on to
the next one. This one is a real
dilly, and it's capable of offering
much more than the 2:1 step-up
you get with the last three systems.
The secret of its operation lies in
the use of two special identically-
sized pulleys whose basic shape is
like this.”

Smithy sketched out the pulley.
(Fig. 9(a)).

“The pulley is made in one
piece,” he went on, “and it has a
small diameter section and a large
diameter section with a thin slot
joining the two.”

“How is it used ?”

“Like this,” said Smithy, busy
with his pen. (Fig. 9(b)). “One
length of cord is used for the whole
system. The cord starts at the tuning
capacitor drive drum, passes over
the drive spindle, and then is wound
a number of times over the small
diameter section of the right-hand
pulley. It next passes through the
slot and is wound a few more times
on the large diameter section of the
right-hand pulley, after which it
carries over to the large diameter
section of the left-hand pulley. It is
wound round a few more times
here, passes through the slot and is
wound on again on the small dia-

www americanradiohistorv com

meter section of the left-hand
pulley. After that it passes over a
guide pulley and returns to the
tuning capacitor drive drum, where
it terminates in the tension spruug.
The cursor is mounted on the cord
between the large diameter sections
of the two pulleys.”

“All this sounds rather compli-
cated.”

“Actually.” said Smithy, “it's sur-
prisingly simple. As the drive
spindle is rotated. so_ also are the
small diameter scctions of the
pulleys. These take the large dia-
meter sections round with them,
with the result that the cord be-
tween the large diameter sections
moves a greater distance than the
remainder of the cord. the step-up
ratio being the ratio between the
large and smali diameters of the

“Oh. I see.” said Dick. “Now.
let’s go a bit further into it. So far
as T can sce, there must always be
the same length of cord in the
system because, as the cord comes
‘off onc large diameter pulley section
it's wound on to the other large
diameter pulley section. Also the
pulleys, being the same in size.
rotate at the same rate, so that the
cord coming off one small diameter
section is balanced by that going
on to the other small diameter sec-
tion. Is there anything special about
the slots in the pulleys ?”

“They’re merely a means of en-
abling the cord to be taken from
one diameter to the other,” ex-
plained Smithy. “One thing T didn’t
claborate on just now concerns the
number of turns of cord there are
on the two sections of each pulley.
When the cursor is at the right-
hand cnd of its travel, the large
diameter section of the left-hand
pulley is almost completely un-
wound, as also is the small dia-
meter section of the right-hand
pulley. Similarly, when the cursor
is at the extreme left-hand end of
its travel, the large diameter section
of the right-hand pulley is almost
completely unwound. as is the small
diameter section of the left-hand
pulley. So, there is always some
cord on each of the four pulley
sections, and the cord which passes
through the slot in each pulley is
never disturbed. It just stays in
place all the time.”

“Well,” remarked Dick, “that
system is one for the book. Are
there any other cord drive ideas
you can show me ?”

“That’s the last one,” replied
Smithy. “And I've now shown you
pretty well all the basic approaches
you're liable to encounter in the
sets you service. There are one or
two minor details to pass on,
though.”

“What are those 7’

“Sometimes,” said Smithy, “you
will encounter guide pulleys which
don’t rotate. Instead, they just
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present a polished grooved surface
for the cord to slide along. Also,
some of the 2:1 pulley systems
may not have actual pulleys. In-
stead, they may use shaped metal
pieces, called ‘links’, through which
the cord slides. And that, I think, is
about all there is to say on the

Large diometer Small diameter subject.”
section section
(@) FINISHING OFFI
) “You've certainly,” said Dick,
2-diameter pulleys__ “opened my eyes to some useful
o techniques today. Incidentally, those
- e 2:1 pulley systems could be par-
[FA} ticularly useful for home-construc-
tor projects, couldn’t they ?”
“Indeed they could,” agreed

Smithy. “Especially since all they
need are just the pulleys and odd
bits of hardware in addition to the
cord.”

“Well,” said Dick. “I’'ve always
looked upon cord tuning drives as
being so simple that they aren’t
worth more than a moment’s con-
sideration. Yet, when I start looking
at them seriously, I discover they’re
stock full of really interesting de-
signs and ingenious ideas.”

Drive

spindle
Guide P

pulley

Tuning capacitor

e R

drive drum “You'll find,” said Smithy sagely,
(b) “that that happens whenever you
look deeply into anything which
Fig. 9(a). A drive system, employed in some Thorn receivers, has to do with radio. It’s the fact
incorporates two pulleys having the shape shown here that one detail always leads to an-
(b). How the system is laced up. For reasons of clarity, the other, which makes working with
large diameter sections of the pulleys are shown at the rear; in radio such a completely fascinating
practice they are at the front pursuit.”
RADIO CONTROL TX CASE e AT

Our illustration (Mobile 1999A) shows the elec-
tronic assemblies of a new transmitter made by Flight
Link Contro! Ltd., Bristow Road, Hounslow, Middle-
sex, for radio-controlled model aircraft and boats.
The transmitter’s chassis and case are moulded from
‘Beetle’ glass-reinforced polyester dough moulding
compound (DMC) made by BIP Chemicals (Turner
& Newall Ltd.), Oldbury, Warley, Worcs.

The transmitter originally had an aluminium case
which cost £8.00 to manufacture. Its DMC successor
is moulded for only 75p. This is typical of the sav-
ings which can be realised when small quantities of
cases, covers, angl similar items are made from DMC
instead of metal. The aluminium case was expensive
because the metal had to be cut, folded, drilled,
welded, and so forth, whereas the new case is formed
in one single compression moulding operation.

The case is moulded by Intermational Tooling and

Marketing Ltd., Bagshot, Surrey. : s
‘573 THE RADIO CONSTRUCTOR

www americanradiohistorv com


www.americanradiohistory.com

LATE NEWS

Times = GMT

* AMATEUR BANDS

® MALDIVE ISLANDS

VSOMB has been heard on 21220 SSB at 1145
and at 1615 giving his QTH as Gan and working
into the UK.

Frequencies = kHz

® GABON REPUBLIC

TR8VW heard on 14130 SSB at 0652, on 14200
SSB at 1700. on 21205 SSB at 1605 and on 28585
SSB at 1430.

® MALAGASY REPUBLIC

5R8AB heard on 28020 CW at 1453, and on 28530
SSB at 1430. SR8AP heard on 7004 CW at 2237 and
(l)n 28576 SSB at 1108. SR8AS on 28585 SSB at
630.

® SWAZILAND
ZD5X has been heard on 14040 CW at 1855.

® SPITZBERGEN
JW7UH heard on 14MHz band often using CW.
One the last occasion he was using 14030 at 1850.

@ THAILAND
HSIAEG has been heard on 14120 SSB at 1915
giving his QTH as Bangkok.

® NETHERLANDS ANTILLES
PJ2CC has been logged on 14055 CW at 1855,
PI2PS is also active on this band using CW.

* BROADCAST BANDS

® USA.

The current English schedule of WNYW New
York is as follows — to Europe from 1700 to 1945
on 17845; from 1700 to 1845 on 21525; from 1900
to 1945 on 15440: from 2000 to 2030 on 11890;
from 2030 to 2215 on 11885; from 2000 to 2300 on
9690 and from 2230 to 2345 on 6075.

To the Caribbean and the Americas, in English.
from 1700 to 0000 on 17760; from 2315 to 0100 on
15215; from 0015 to 0230 on 5985; from 0130 to
0230 on 9615; from 2145 to 0115 on 15130; from
0000 to 0230 on 11885 and from 0115 to 0230 on
9715.

WINB Red Lion, Pennsylvania. broadcasts to
Europe. in English, from 1700 to 2000 on 17720
and from 0000 to 2200 on 11795.

@® ITALY

Radio Rome broadcasts to the U.K. from 1935
to 1955 on 6050, 7275 and 9710. To the Near East,
in English. from 2025 to 2045 on 6050, 9575 and
9710.

® UAR.

Cairo can be heard with an
language lesson at 1400 on 17920.

English/Arabic

® ECUADOR

HCIJB ‘Voice of the Andcs' can be heard with a
daily English programme to Europe from 0530 to
0600 on 11735. In English. also daily, from 1930 to

@® UPPER VOLTA REPUBLIC

2000 on 1775S.

XT2AA reported on 14187 SSB at 2210 and on

14278 SSB at 1620.

Acknowledgements: — Our Listening Post, ISWL. B

MORE NEWS

ON THE AIR?

From Finland it has been report-
cd that OH2BH is in lIraq and,
subject to a licence being granted.
hopes to be on the air from the
Finnish Embassy.

FROM IRAN

9C9WRB has been heard using
14200 SSB, both in English and
German, on Sundays. Cards to EP
Bureau.

MONGOLIA

JTIKAA from Ulan Bator on
14029 CW from 0945 till 1030.
LIBERIA

EL2CT is DL2YNM. on 21300 SSB
at 1845.

PANAMA CANAL ZONE

For those who can brave the noises
on the 7MHz band, listen for
KZ5Z7Z on 7010 CW around 2300.

APRIL 1971

LAST L&6K ROUND

TOP BAND DX - EUROPEAN

In addition to the Trans-Atlantic Dx recently reported on this page
there are also a number of European stations that have been active
on this band. Apart from the Czechoslovakians. apt to be numerous
on CW, there have been the Dutch PAGLOU. PAOPN, the Swiss
HBOCM, HBONL and the German DJ9TK. DKOKC. DL8AM and
DL9KRA stations all putting fair CW signals into the UK.

Nearer home, signals have been heard from GC2LU in Jersey,
from GW3GWX, GW3HGI.. GW3ZPA and GW3ZQG in Wales
and from GM3KMR/A. GM3LWS/A, GM30XX, GM3YCB and
GM3ZSP in Scotland. ail on CW.

Trans-Atlantic CW signals heard on the last Test of the present
series, when conditions were very poor. were - KV4FZ, WIBB,
WIBHQ, WIHGT, WI1PI. and WOUCW. B
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INTERNATIONAL SHORT WAVE

LEAGUE

Membership £1.75 (35s. 0d.) per annum
(U.S.A. $5.00) including 12 monthly issues
of “Monitor” — the League journal. Includ-
ing free use of all Services, QSL Bureau

For full details write to:
The Secretary,

etc.

THE LARGEST S.W.L. ORGANISATION

IN THE WORLD

ILS.W.L,, 1, GROVE ROAD, LYDNEY, GLOS. GL15 5JE.

s

b4

L

§ 3600 PAGES ON \
MONO TV - RADIOS - RECORD PLAYERS ||

TAPE RECORDERS * STEREOGRAMS
including 450 pages on I

COLOURTV !
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BRING YOUR REPAIR LIBRARY UP-T0-DATE

RADIO & TV SERVICING

QUICKER SERVICING - MORE PROFITS

Now, more than ever before, RADIO & TV SERVICING gives
value for money. Every Servicing Engineer realises the value
of readily available servicing data — it means speedy ser-
vicing, satisfied customers and more profit. Radio & TV
Servicing will give you just this — its the most comprehensive
library of servicing data available. The section on Colour
TV alone makes this 3600 page library of comprehensive
technical data a sure money-spinner for years to come.
3600 Pages, 4200 Circuits, Printed Panel Diagrams,
Component Layout Diagrams and Waveform Graphs.

Examine RADIO & TV SERVICING and prove for yourseif how
valuable and ‘indispensable this money-making library is.

{E 1550 - 10 DAYS FREE TRIAL
& 106

To: Macdonald Technical & Scientific, PO Box 50, Swindon, Wiits,
Please send Radio & TV Servicing - 6 volumes - on 10 days free zrial.
| understand that | am under no obligation to buy and may return the
volumes in 11 days if not satisfied.

If t do decide to buy the volumes | will post:

Tick [J The full cash price of £26.25 (26.5.0.) or,

here [] £2.80 (2.16.0) deposit and 9 monthly payments
of £2.80 (2.16.0) paying £28 in all.

tlame. e, s [ploase tick(Vjherd
Address. Address on left is
My o8r property
: Rented unfurn.
Signature. Rented furn.
if under 18 a parent or guardian must sign Parent's home
Book Nos: 312/313/314/315/316/606 RP24

Temp. address
-------------J
’
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cast type twin gang variable capacitors at 18p each lemeo S| PLo0s 1 salochas 23
Speakers at 50p each. 7 inch, 5 inch, 5% x 31 inch 40|EZ%0 IS I Z ooty gg
elliptical. P & P. 18p. Box No. Gi42. iR 3|pyaeaa . 1sjoc17z .36
Rl J19|KTWe2  .63(PYSI .27|AC128 .20 |5¥l(l.‘1 18 0820(: .22
g - - OBy, L23{ KT66 .83(Py8e L27|AC154 .23|EY114 L18]0C202 .43
SERVICE SHEETS (1925-1970) for Radios, Televisions, Bocsh  oalKTes  L7olbyss  28lACl  201BY126  .15|0C203 30
1 - > All gonds are unused and boxed, and subject to the standard 90-11ay guarantee. Terme
TI.'anSlStOI'S, poe R.LCOI'deI‘S, Record Players’. etc.. of bu!i’ne!s: (‘,uh_or’ cheque with order only. No C.0.D. orders ac::epb_ed. Post/packing
with fault finding guide. Over 8,000 models available. charge 003 per item. sublect to 3 mininium of 000, Oners nrer £7.00 post iree. Al
1 T Ny N . N g rders despatchesd same day by tirst clas: mail.Complete catalogue witk cons jons o
S.A.E. listienquiries. Hamilton Radio, 54 London | 007 ow paid: Any parcel iwired sgainst daniage in iraust for only 0,03 estra
Road Bexhill, Susscx. per order. Business hotrs 9 a.m.-5.30 p.m. Sats. 9 aun.-1 p.m. Littlehampton closed
5 , Suss

Hats.

VALVES. All at 13p postage paid. EB91, 6AGS. EL91,
51?9421, 1)117<9l1), EF40, 3ML, 1S5, 141TH. U142, UBC4I.

. 171DDP, 10F9, N142, U404,VR9t, HL4IDD.

TH41, PEN45, X65, Ul4, TDD4, 6B4G, 41MP. 801-A, TECHNICAL TRAINING

VT136, VP41, HP4106, VT62. Box No. G143 . 9 o o
‘ in Radio, Television and

HIGHEST GAIN low-noise NPN, BC169C. hfe=450-900. M H H
mint, branded, 4 for 50p, UK. post 5p. SAE. list stisi Electronic Engineering
Amatronix l.td.. 396 Selsdon Road. South Croydon. First class opportunities in Radio and Electronics
Surrey, CR2 ODE. ! await the ICS trained man. Let ICS train YOU for

a well-paid post in this expanding field

ICS courses offer the keen, ambitious man the
opportunity to acquire, quickly and easily. the
specialized training so essential to success
Diploma Courses in Radio, TV Enginecring and
Servicing, Colour TV Servicing. Electronics. Com-
puters, etc. Expert coaching for:

FOR SALE: Txing type variable capacitor, 50-110pF.
1in, spacing £1. Ditto, 75 +75pF, in. spacing, 50p
Tannoy P.A. Mic, £1.50. 1.5 - 3MHz Command re-
ceiver, £2. Motor generator, 12V 4A in. 400V .05A
out, £1.50. Eddystone 6 pin plug-in coil formers.
Cat. 538, 13p. Type 3 T/P ink rollers, 25p bottle.

200ft. Super-% cine reels, 25p. Box No. (i144. + C.&G. TELECOMMUNICATION TECHNICIANS CERTS
R s i . ) * C.&G. ELECTRONIC SERVICING X
BUILD IT in 2 DEWBOX robust quality plastic cabinct * R.T.E.B. RADIO AND TV SERVICING CERTIFICATE
2in. x 24in. x any length. S A.E. for details. D.E.W. * ggg}g Sysi?l%ﬁgé‘l‘{‘r“g'fc‘kﬁ!g?
2 Ing\w ; i H 0 1
[[;(t)ev _"?_? hlflrr:%):;(md Road, Ferndown. Dorset. Write Izxamination Students Coached until Successful
¢ ' NEW SELF-BUILT RADIO COURSES
JOIN THE INTERNATIONAL S.W. LEAGUE. Frec Build yoursewn S-valve reepiver, ransiaar pous

able. signal gencrator. multi-test meter—all under
expert guidance. POST 1HIS COUPON Topay and find
out how ICS can help YOU in your carcer. Full

services to members including Q.S.L.. Bureau, Ama-
teur and Broadcast Translation, Technical and Identifi-
cation Dept.—both Broadcast and Fixed Stations, DX , ) : e
Certificates, contests and activities for the SWL and details of ICS courses in Radio. Television and
transmitting members. Monthly magazine, Monitor. Electronics will be sent Lo you by return mail,

containing articles of general interest to Broadcast and Member of Association of British Correspondence Colleges.

Amateur SWLs. Transmitter Section and leaguc INTERMATIONAL CORRESPONDENCE SCHOOLS
aflairs, etc. League supplies such as badges. headed = : Y
notepaper and envelopes, QSL cards, etc.. are available Pept. 248, intertext House, Stewarts Road. London. S W.8

at reasonable cost. Send for League particulars. Mem- I Name . .o.— A e -
bership including monthly magazines, etc.,, £1.75 per I BLOCK CAPITALS PLEASE i
_annum. Secretary ISWL, 1 Grove Road, Lydney. Address. ,
Glos., GLIS SJE. . |
(Continued on PAge 577) s i s e e e s e o o St S s o
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RADIO
OPERATORS

There will be a number of vacancies in
the Composite Signals Organisation for
experienced Radio Operators in 1971 and
subsequent ycars.

Specialist training courses lasting approxi-
mately eight months are held at intervals.
Applications are now invited for the course
starting in Scptember 1971,

Salary Scales

During training with free accommodation
provided at the Training School:-

Age 21 £848 per annum
22 £906 o
23 £943
24 £981 .,

£1.023 . .

On successful completion of course:—

25 and over

Age 21 £1,073 per annum
R £1,140 , -
23} £1,207 ., -
24 £1,274 ,,

25 (highest  £1.351 .. .

age point)
then by six annual increments to @ maximum
of £1,835 per annum.

Excellent conditions and good prospects
of promotion. Opportunities for service
abroad.

Applicants must be United Kingdom
residents. normally under 35 years of age
at start of training course, and must have
at least two years operating experience, or
PMG qualifications. Preference given to
those who also have GCE ‘O’ level or
similar qualifications. Exceptionally well
qualified candidates aged from 36-40 may
also be considered.

Interviews will be arranged throughout
1971.

Application forms and further particulars
from:-

Recruitment Officer (TRO 63)

Government Communications
Headquarters,

Oakley,

Priors Road,

CHELTENHAM,

Glos., GL52 5AJ.

Tel: Cheltenham 21491. Ext. 2270.

576

If you're a telecommunications
man and match up

tothe qualifications below
cut yourself into a slice of
Britain's future

T e e
—§F F K h'“‘& =

Become a

Radio
Technician

in the fast-growing world of

I
I
i
!
I
I Air Traftfic Control
I
I
I
l.
[

J\L._.

-

Please send me an application form and
details of how | can join the fascinating world of
Air Traffic Control Telecommunications

Address ...

RCT/E4
Not applrcable to residents outside the United Klngdom
To: A J Edwards, C Eng, MIEE,

The Adelphi, Room 705, John Adam Street,

London WC2N 6BQ.

marking your envelope 'Recruitment’

Sending this coupon could be your first step to
ajob that’s growing inimportance every year.

The National Air Traffic Control Service needs
Radio Technicians to install and maintain the vital
electronic aids that help control Britain's
ever-increasing air traffic

Thisis the kind of work that requires not only highly
specialised technical skills but also a well developed
sense of responsibility, and candidates must be
prepared to undergo a rigorous selection process
Those who succeed are assured a steadily developing
career of unusual interest and challenge. Starting

salary varies from £1044 (at 19) to £1373 (at 25 or
over). scale maximum £1590 (higher rates at
Heathrow). There is a good annual leave allowance
and a non-contributory pension for established staff.
You mustbe 19 or over, with atleast one year's
practical experience in telecommunications
('ONC’ or "C and G’ qualifications preferred)

NATCS

National Air Traffic Control Service

THE RADIO CONSTRUCTOR
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SMALL ADVERTISEMENTS

(Continued from page 575)

FOR SALE: Keilcraft model patrol boat, 40in., with
Taplin Twin engine. Twin rudders with steering
motor fitted. Throttle control for R/C also fitted.
Superstructure requires completing and R/C gear
installing. With Raven R/C four channel reed Tx and
Rx. £60 o.n.o. Also P.A.C. kit for 57in. span Tiger
Moth, £12. Box No. Gl46.

ARE YOU A MOTORING ENTHUSIAST? The Seven-
Fifty Motor Club caters for all types of motor sport—
racing, rallies, hill climbs, etc. Monthly Bulletin free
to members. For full details write to: The General
Secretary, Colin Peck. “Dancer’s End”, St. Winifred's
Road, Biggin Hill, Kent.

FOR SALE: International Encyclopedia of Stamps.
published by IPC Magazines Ltd. Vol. 1, parts 1 to
14. Vol. 2, parts 1 to 13. Cover price 23p each part.
Will sell at £2 per volume. Box. No. Gi49.

“MEDIUM WAVE NEWS” Momhly during Dx season
_Details from: K. Brownless, 7 The Avenue, Clifton.
York.

TO CLEAR: Life World Library and Life Sunday
Times World Library. All at 50p post paid. South-
East Asia, Israel, Scandinavia, Tropical Africa.
Greece, Mexico, Russia, ltaly, Britain, Japan, Brazil.
France, India & Germany. Box No. G150.

TOP TRANSISTORS: ACY22, BCl108, BC109, BC168,
BFYS51, BFY52, BSY27, OC45, OC71, OC72, OC200,
0C201, 0C202, ZTX300, 2N706, 2N2926, 2N3702,
2N3703, 2N3705, 2N3706, 2N3708. Brand new, un-
marked, fully tested. Only 9p each or 16 for £1.
Money back gurantee. P. & P. 5p. J. M. King. (M),
17 Buckridge, Portpool Lane, London E.C.1.

FOR SALE: Specialist stamp collection. Space. Rail-
way Centenary, ITU, IGY, etc. issues. Catalogue
value approx. £150. Offers? S.A.E. for details. Another
collection of early Space issues £25 o.n.o. Small
general collection at £5. Box No. G151.

WANTED: Marine type sextant. Details & price to Box
No. GI152.

WORLD DX CLUB covers all aspects of SWLing on
Amateur and Broadcast Bands through its monthly
bulletin “Contact’”’. Membership costs £1.38 a year.
Enquiries to Secretary. WDXC, 11 Wesley Grove.
Portsmouth, Hants., PO3 SER.

FREE GIFT when you request our quality stamps.
supplied on approval. Generous discounts. Details
from: Watson's Philatelic Service. 6 Beech Avenue
Brentwood, Essex.

FOR SALE: Pye Ranger 2M Tx. Needs converting.
With valves and power supply. £6 plus carriage. Box
No. G153.

CRYSTALS. Marine frequencies. 2381, 2089, 2306,
2182, in holders with %in. pin spacing £2 each. Box
No. G154.

HOLIDAY ACCOMMODATION. Burwood Lodge
Hotel, Dawlish Road, Teignmouth, S, Devon. Espe-
cially for parents with young children. Facing south,
on the cliffs, direct access by private path to sea.
Mothers’ kitchen, automatic washing machines, baby
listening service. Licensed lounge. Ample free parking.

(Continued on page 579)
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/orv/ K FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.
Learn basic Radio and Electronics at home - the fast,
modern way. Give yourself essential technical ‘know-
how' - like reading circuits, assembling standard com-
ponents, experimenting, building — quickly and without
effort, and enjoy every moment. B.LE.T.’s Simplified
Study Method and the remarkable TECHNATRON Self-

Build Outfit take the mystery out of the subject, making
learning easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. and what's you

. more,
will uaderstand exactly what

A l4-year-old could understand
and benefit from this Course -

you are doing. The TECHNA-
TRON Outfit contains every-
thing you need, from tools to
transistors even a versatile
Multimeter which we teach you
to use. All you need give is a
little of your spare time and
the surprisingly low {ee, pay-
able monthly if you wish. And
the equipment remains yours,
SO you can use it again and
again.

You LEARN - but it’s as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build - and it's a good one -
is really a bonus. This is first
and last a teaching course,
but the training is as fascinating
as any hobby and it could be the
springboard for a career in Radio
and Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

but it teaches the real thing. The
easy to understand, practical
projects - from a burglar-alarm
to a sophisticated Radio set -
hetp you master basic Radio
and Electronics - even if you are
a ‘non-technical’ type. And, if
you want to make it a career,
B.I.LE.-T. has a fine range of
Courses up to City and Guilds
standards.

New Specialist Booklet

Tf von wish to mnke a career ir
Electronics, send for your FRFE
copy of ‘OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO'. This brand new
booklet - just out - tells you all
about TFCHNATRON and
B.I.F.T.'s full range of courses.

- i |
g ==
el ; ;

e {

|

o

e e A

Dept. 370B, ALDERMASTON COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK

r----- _—---_-—-—--_-;
Please send books and full information — free and without l
obligation.

NAME

AGE

ADDRESS

OCCUPATION

I To B.LE.T. Dept 370B, Aldermaston Court, Reading RG7 4PF l
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THERE'S MORE g

A B/ 0 MORE & MORE
= . FOR EVERYONE

197“?

The great new 1971 edi-
tion of Lasky's famous
Audio - Tronics cata-
logue is now available
—FREE on request. The
44 newspaper size pages
~—many in full colour—
are packed with 1000’s
of items from the largest
stocks in Great Britain of
everything for the Radio
and Hi-Fi enthusiast. Elec-
tronics Hobbyist, Serviceman
and Communications Ham.
Over half the pages are devot-
ed exclusively to every aspect
of Hi-Fi (including Lasky’s
budget Stereo Systems and
Package deals). Tape record-
ing and Audio accessories and
introduces LASKY'S AUDIO
TRONICS CREDIT CARD
SCHEME offering holders one
months interest free credit up
to £50. Send your name and ad-
dress & 15p for post & inclusion
on our regular mailing list.
LASKY’S LTD., (Dept. R.C.),
3-15 CAVELL STREET
LONDON E1 2BN

RADIO COMMUNICATION
HANDBOOK

832 pages of everything in the science of radio
communication. The Handbook's U.K. origin en-
sures easy availability of components. Complete
coverage of the technical & constructional fields
A superb hard-bound volume. £3.50 post paid

AMATEUR RADIO TECHNIQUES
By Pat Hawker, G3VA

Now in its third edition. A source of many useful
circuits and aerials incorporating the latest ama-
teur techniques. Contains 208 pages and nearly
500 diagrams. £1.13 post paid

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. 47p post paid

These are three of a complete range of technical

publications, log books and maps, all obtainable

from:

RADIO SOCIETY OF GREAT BRITAIN
35 DOUGHTY STREET, LONDON, WC1N 2AE

PLAIN-BACKED
NEW STYLE

SELF-BINDERS

for your other magazines
(max. format 71 x 93”)

o

i A bl s At i e LR

The "CORDEX" Patent Self-Binding
Case will keep your copies in mint
condition. |ssues can be inserted or

removed with the greatest of ease.
Specially constructed Binding cords are
made from Super Linen of great strength,
very hard twisted and twice doubled.
They are attached to strong RUSTLESS
Springs under tension, and the method
adopted ensures PERMANENT RESILI-
ENCE of the Cords. Any slack that may
develop is immediately compensated for,
and the Cords will always remain taut
and strong. It is impossible to over-
stretch the springs, as a safety check-
device is fitted to each.

COLOURS: MAROON OR GREEN

(If choice not stated, colour available will be sent)

PRICE 70 p Postage 101p

Available only from:~

Data Publications Ltd.
57 Maida Vale London W9 1SN

578
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SMALL ADVERTISEMENTS

(Continued from page 577)

RELAYS. Sigma type 72A0Z, octal base, £1.50; Carpen-
ter, polarised, £1; D164816, £1.50. Box No. G15S.

IF YOU HAVE ENJOYED A HOLIDAY on the Nor-
folk Broads, why not help to preserve these beautiful
waterways. Join the Broads Society and play your part
in determining Broadlands future. Further details
{rom:—The Hon. Membership Secretary, The Broads
Society, “Icknield”, Hilly Plantation, Thorpe St.
Andrew, Norwich, NOR 85S.

FOR SALE: Repanco transistor DC AC inverter kit
£3. Box No. GI156.

POSTAL ADVERTISING? This is the Holborn Service,
Mailing lists, addressing, enclosing, wrapping, fac-
simile letters, automatic typing, COpy service, campaign
planning. design and artwork, printing and stationery.
Please ask for price list—The Holborn Dircct Mail
Company, Capacity House, 2-6 Rothsay Street, Tower
Bridge Road, London, S.E.1. Telephone: 01-407-1495:

FOR SALE: Parker 45 ‘Convertible’ Unwanted

gift. £1. Box No. G157,

pen.

GRAM WEIGHTS FOR SALE. Luaborutory type, in
case. Up to 50gm. £1.50. Box No. G158.

CONFIDENTIAL PRINTING/DEVELOPING. Free
printing. Developing from 40p S.AE. details. Mr.
Bobker. 29 Chadderton Drive. Unsworth, Bury, Lancs.

SMIALL TOP BAND TX. Mains powcred, but can be
used portable. £7.50. S.A.E. for details. Box No. GI59.

ESSEX GARDENERS. Buy your bedding and rock
plants, shrubs, etc., also cacti from May’s Nurserics,
608 Rayleigh Road. Hutton, Brentwood, Essex. Callers
only. Monday to Saturday.

FREQUENCY LIST TRANSFERS. We¢ have a limited
supply of sheets of Dial Frequency Transfers in black.
Short” Wave frequencies 1.8Mc/s to 32Mc/s and
144Mc/s to 146Mc/s. Includes amateur band marker
frequencies at 100kc/s points and other short wave
frequencies {rom 2 to 32Mc/s at every 500kc/s points.
Each frequency is repeated. Two sheets for Sp, five
sheets for 10p, postage 2ip. Data Publications Ltd.,
57 Maida Vale, London W9 1SN.

MUSICAL MIRACLES

WAA-WAA PEDAL. Complete kit of all parts, robust cabinet.
mechanism & instructions. Huge sales, well proven design.
ONLY £2.45 complete. Or built & tested £4.75 post free,
RHYTHM BOX. Build your own from our pre-built electronic
circuit modules, e.g. box giving waltz, foxtrot, etc. costs under

£17. ORGAN PERCUSSION units £14. Bass and other
fascinating effects, fuzz, tremolo, etc. Send s.a.e. for list
D.E.W. LTD. 254 Ringwood Road, FERNDOWN, Dorset

RADAR SPOTTER

Prevention is best = YOU know it
makes sense!

Use our unique non-radiating legal
radar receiver. Gives early warnin
of Radar Speed Traps up to lf
miles on motorways.

Completel self contained (no
wiring ). Compact, clips on to sun
. ga— visor. Weighs only 10{ ozs.

BE SAFE, NOT SORRY — ORDER NOW. £13.75 C.O.D. 30p extra.
BELDING & BENNETT LTD. (Box 38) 45 Green Lane, Purley,
Surrey. For full details Tel: 01-688 3255 or 0!-660 2896 or send
4p in stamps. Callers welcome by appointment.

-

NEW STYLE
SELF-BINDER

for “The Radio Constructor”

The "“CORDEX" Patent Self-Binding
Case will keep your issues in mint
condition. Copies can be inserted or
removed with the greatest of ease. Rich
maroon finish, gold lettering on spine.

Specially constructed Binding Cords are made
from Super Linen of great strength, very hard
twisted and twice doubled. They are attached
to strong RUSTLESS Springs
under tension, and the method
adopted ensures PERMANENT
RESILIENCE of the Cords. Any
slack that may develop is
immediately compensated for,
and the Cords will always
remain taul and strong. It is
impossible to overstretch the
springs, as a safety check-
device is fitted to each

PRICE 7 5 p Postage 104p

Available only from:—

Data Publications Ltd.

H7 Maida Vale London W9 1SN
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CHASSIS

nd

CASES vy

Gl

EDGWARE ROAD,

H. L.SMITH &CO.LTD.
287/9 Edgware Road
London W2 IBE
TEL: 01-723 5891

BLANK CHASSIS

FOUR-SIDED 16 SWG ALUMINIUM

ALUMINIUM, SILVER

CASES HAMMERED FINISH

Type Size Price Type Size Price
N 8x6x2" £1.05 W 12x7x7" £2.00
N 6x6x3" £1.00 W |5x9x8" £2.70
N 4x4x2"” 65p Y Bxé6x6" £1.65
U 4x4x4” 65p Y 12x7x7” £2.60
U Six4ix4i” £1.00 Y 13x7x9" £2.90
U 8xéx6" £1.30 Y 15x9x7” £3.00
U 94x7ix31" £1.40 Z 17x10x9" £4.15
U 15x9x9™  £2180 Z 19x10x84" £4.50
W 8x6x6" £1.30 *Height

Type N has removable bottom, Type U re-
movable bottom or back, Type W removable
front, Type Y all :crewed construction, Type
Z removable back and front. Plus p. & bp.

Size Price Base Size Price Base
6x4x2" 34p 17p 10x8x24" 66p 30p
Tx4x1{"  33p 18p 12x7x2¢"”  66p 33p
7x5x2" 40p 19p 12x9x24"  Tép 38p
8x4x2" 38p 19p 13x8x21" 76p 38p
8ixSix2" 44p 21p 14x7x3"  80p 36p
9x7Tx2" 50p 26p 14x10x2} 88p 47p
1 0x4x2¥” 50p 21p 15x10x24 92p 50p
12x4x24" 55p 22p 17x10x3” €1.10 55p
12x5x3"  66p 26p
TO FIT OUR CASES

7x53xl§” 38p 21p 12x64x2"” 60p 33p
7x54x2"  43p 21p 14x81x2” 74p 44p
11x63x14" 55p 30p ISix9}xli"94p 52p
11x6i{x2" 55p 30p  174x9ix2{"£1.05 59p

Plus pust & packuix

PANELS: Any size up to 3ft, at 36p sq. ft. 16 s.w.g.
(18 s.w.2. 32p). plus postage and packina

Fingers

The more ‘fiddly’ the job, the
more you depend on your
finger-tips. Make sure minor
burns and blisters don’t rob
them of their skill.

Apply BURNEZE. pronto!
This unique scientific aerosol
coolsthe heat out of a4 burn in
just 8 seconds, anaesthetizes
pain, reduces swelling.

S0 PROFESSIONAL TifE

BELF -SPRMN rvwaw Acrosoc way-
= air drwing GREY HAMMER

BLACK WRINKCE
(CRACKLE) fimshes

Other Yukan Air
Drying Aerosols.
453g at 90p
cart p

nclude

Yukan Aerosol spravkit contamns 453g. fine quality, durable easy instant
spiay No stove baking requued Hammers avallable in grey and blus,
90p carr pd. Modern Eggshell Black Wrinkla (Crackle) producing a 30
1oxtured finish, 90p carr pd, all at 85p par push-button self.spray can at
our counter. Also durable, heat and water ressstant Black Matt finish

(339g. self spray cans only) 75p carr, pd s Clromaty
SPECFIAL OFFER: One can plus optional transferable snap-on trigger Metalircs Grey,
handle (value 25p) for 96p carr pd. Choice of 13 self-spray plain colours Blue

and primec {molnr car Quality) also avai able b
Please enclose cheque or crossed P O for total amaunt direct to ; —=

BURNEZE - the clever tip for b
pePT:N/2 YUKAN, 307a EDGWARE ROAD, LONDON W21BN ["ﬁ%
o E,

burnt finger-tips.
From chemists.

Potter & Clarke Ltd Croydon CR9 SLP
DATA BOOK SERIES

We suppty many . Murnicipal Auth
Insututes and Leading Industrial Orgamsations—Wae can supply you 100, Now British—

N K:..Open all day Saturday. Closed Thursday efternoons. even belter iy

DBS TV FAULT FINDING
124 pages. Price 50p, postage 5ip.
DB16 RADIO CONTROL FOR MODELS
192 pages. Price 75p, postage 7ip.
DB17 UNDERSTANDING TELEVISION
512 pages. Price £1.88, postage 20p.
DB18 AUDIO AMPLIFIERS
128 pages. Price 53p, postage 5ip.
DB19 SIMPLE SHORT WAVE RECEIVERS

140 pages. Price 80p, postage 5ip.

1 enclose Postal Order/Cheque for.......

NAME .. ..

(Please use Block Capitals for both name and address)
Postal Orders should be crossed and made payableto Data Publications L1d.
Overseas customers please pay by International Money Order.
All publications are obtainable from your local bookseller.
Data Publications Ltd., 57 Maida Vale, London W9 1SN

Please mention THE RADIO CONSTRUCTOR when writing to advertisers

THE RADIO CONSTRUCTOR
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(D) V6SSINT
(D) 6SSINT
(D) V8SSINT
(D) 8SSINT
(D) VLSSINT
(D) LSSINT
(D) VISSINT
(D) 9§SINT
(D) VSSSINT
(D) §SSINT
(D) VPSSINT
(D) ¥SSINT
(D) VESSINT
(D) €§SINT
(D) VISSINT
(D) TSSINT
(D) VISSINT
(D) 1SSINT
(D) VOSSINT
(D) 0SSINT
(D) V6¥SINT
(D) 6¥SINT

(D) 8¥SINT
(D) VLYSINT
(D) LPSINT
(D) V9¥SINT
(D) 9¥SINT
(D) VSPSINT
(D) SYSINT
(D) VIPSINT
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HENRY’S RADIO LIMITED &=
ENGLAND'S LEADING ELECTRONIC CENTRES

Hi-FI - COMPONENTS - TEST - P

TRANSISTOR
AMPLIFIERS

NEW RANGES
NOW IN STOCK

(Leaflets Ref. Nos. 6 & 8)
Post etc. 20p (4/-)

4-3004 TR 9 Volt 300 mW.

104 4TR 9Volt 1Wwatt

304 4TR 9volt 3Watt

555 6 TR 12 Volt 3 Watt

PA7 6TR 16 Volt 7 Watt

608 6 TR 24 Volt 10 Watt

410 4 TR 28 Volt 10 Watt

MPA12/3 6 TR 18 Volt 12 Watt

MPA12/156 TR 36 Volt 12 Watt £5. 25

Z30 9 TR 30 Volt 20 Watt £3.

PA25 10TR (Specnal) 25 Walt  £7. 50
it 40 Watt £5.47

PASO 12TR (Speclal) 50 watt  £9.50

100 100W. with Power Supply £45.00 post 45p

OPTIONAL POWER SUPPLIES Post. etc. 20p

DISCOTHEQUE

HI-FI TO SuiT

CHOOSE STEREOQ
FROM 100 SYSTEMS
and a complete range of indi-
vidual units In stock — Demonstra-
tions all day — visit our new Hi-Fi
Store. LOW CASH or CREDIT/HP
TERMS (Credlt terms from £30

ELECTRONIC ORGANS - MAIL ORDE

TEST EQUIPMENT FOR HOME,
SCHOOL & PROFESSIONAL USE

AF105 50k/voit multimeter (illus.}.
£8.50 p.p. 20p. Leather case £1.42

200H 20k/volt. £3.87 p.p. 20p

Case 62p

500 30k/volt multimeter £8.87 p.p. 20p
Leather case £1.

THL33 2k/volt £4.12 p.p. 15p Leather
case £1.15

TEBS Valve voltmeter £17.50 p.p. 40p
SE250B Pocket pencil signal injector
£1.75 post paid

SES500 Pocket pencil signal tracer
£1.50 post paid

TE20D {illus.} RF generator £15.06 p.p. 40p
TE22D Matching audio generator

00 p.p. 40p
TE15 Grid dip meter £12.50 p p 20p
TO3 Scope 3” tube £37.50 p.p. 50p

P.500 Switchable {(One or Two) for 104, 304

PS.20 Switchable {One or Two) for PA7

MU24/40 Switchable {One or Two) for

MPA12/3 or MPA12/15 £4.50
or PZ6 for Z30 £6.97

PZ8 for Z50 £5.97 Transformer £2.25

P11 for 608 £2.87 P15 for 410 £2.62

MU442 for one or two PA25, or one only for PASO £6.50

SINCLAIR PROJECT 60 PACKAGE DEALS

2xZ30 amplifier, stereo 60 pre-amp. PZ5 power supply. £19.00

Carr. 40p. Or with PZ6 power supply £21.00, Carr. 40p. 2x250

amplifier, stereo 60 pre-amp, P28 power supply £21.50, Carr.

40p. Transformer for PZ8 £2.25 extra. Any of the above with

Active Filter unit add £4.87 or with pair Q16 speakers add £16.00.
Also NEW FM TUNER Price £23.00

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300 kc/s
BANDWIDTH. PRINTED CIRCUIT,
HIGH FIDELITY REPRODUCTION.
MONO AND STEREO. A popular VHF
FM Tuner tor quality and reception of
mono and stereo. There is no doubt
about it — VHF FM gives the REAL
sound. All parts sold separately.
Free leaflet Nos. 3& 7
TOTAL £6.97
Cabinet £1.00. Decoder Klt ES 97 Tun-
ing Meter £1.75. Mains unit (optional) Model PS900 £2.47
Mains unit for Tuner and Decoder PS1200 £2.62

purchase - callers only}). FREE
— Stock list No. 16/17 on request.
BEST VALUE IN UK.

TE22 Audio generator £17.00 p.p. 40p

{GET A COPY OF OUR LATEST CATALOGUE FOR
PZS for 30 £3.97 FULL SPECIFICATIONS AND FURTHER RANGES)

NEW MINATURE
LOW-COST
AMPLIFIER

MODEL 4-300

9 volt operated or mains unit optional
transformer {MTS8 70p). 1-10mvV
adjustable sensitivity. P/P output for 3-8
ohms. Fitted volume control and ieads.
Size 54” x 1{}” x 1”. Thousands of uses
— takes magnetic, dynamic and crystal
inputs direct. Output 300 mW - very high
gain — built-in rectifier circuit.

Complete with FREE leaflet No. 8.

STC TIME
DELAY MODULE

Price £1.75
p&p 15p

HENRY'S LATEST
CATALOGUE

Latest edition. Now 350 pages.

* Components, Test Gear
* Equipment, Modules
* Special Offers, etc. etc.

Everything for the constructor.
C with 50p value dis-

BUILD YOURSELF A QUALITY RADIO | count voucher for use witn

it ted s T e purchase. Price 50p Post Paid
X printed circuit design with fu
power output. Fully tuneable on both Why not send away today ?
MW/dLW bands. 7 Mullard transistors. FREE | FREE | FREE! FREE!
Fitted 5in. speaker. Room-illing power. 8-page Transistor, IC,
Easy to build with terrific resuits. Two- L.z(sgm 36. 2(‘) page o,gg.:zfs
colour leathercloth cabinet with silvered Build brochure No. 9. Decks
front. All local and continental stations. & Hi-Fi Stock Lists No. 16/17.
Complete detailed instructions. Ask for PA, Disco & Lighting List No.
Leaflet No. 1. Total cost £6.98 p.p. 35p 18. Quotations for all Elec-
All parts sold separately. tronics - send S.AE. for Lists.

HENELEC SELF-POWERED PRE-AMPLIFIERS

Mains operated. Supplied with all
plugs, etc. ADJUSTABLE OUTPUT
UP TO 1 VOLT.

* FET9/4. Mono with built-in mic.
mixer. Accepts any ceramic or
crystal cartridge. Plus tuner,

GARRARD TAPE DECK

300ft. 34" Tape & Spool 40p

9 volt operated 2-speed tape deck
fitted Record/Replay } track and
Erase/Bias Osc. Head. Complete
with Osciilator/Record head cir-
cuit Unit size 9” x 63" x 1§ and
2}” below motor board. Takes up
1o 4” spools. Supplied brand new.

waeal for expenmenters,
educational projects as well
as for practical uses. Delay
adjustable 3—-15 secs. Oper-
ates 9-12 volts. Heavy Duty
Relay Contacts. Complete
with suggested applications
sheet. Price £1.75 post paid

25 WATT & 50 WATT
SILICON AMPLIFIERS
LOOK AT THE SPECIFICATIONS!

® At full power 0.3%, distortion.
® Atfull power—1dB 11¢/s to 40 ke/s

SLIM MODERN DESIGNS USING ® Response - 1db 11 ¢/s to 100 kc/s.

THE LATEST SILICON TRAN-
SISTORS, FET's and IC's. DIN
SOCKETS, etc. fitted. Self powered.
PUSH-BUTTON SELECTION - 20dB
'BASS & TREBLE BOOST & CUT.

Al _inputs provided plus TAPE
RECORD and REPLAY. Specifically
designed for use with PA25 and

tape, etc. Price £12.50 p.p. 20p

* FET154 STEREO (illus.)
Magnetic cart. input, tuner, tape,
etc. Beautiful stereo sound.

Price £16.50 p.p. 25p

Afso suitable for use with any
power amplifier. Suggested types:

PA 50

® Rise time 2, sec.
® Short circuit proof.
® Plus fimiting cct.

FREE LEAFLET
No. 25 on request

PA 25 10 transistor all silicon differential input 400 mv sensmvny 25 watts Ams into 8
ohms. Supplied with edge connector harness size 57 x 3"

12 transistor version 50 watts Rms into 3 to 4 ohms. Size 5" x
MU 442, Power supply for one or two PA 25 or one PA 50.

x4

PA25, PAS0, MPA12/3, MPA12/15. PA25 £7.50 PAS0 £9.50 MU442 £6.00

SIMPLICITY TO MOUNT - EASY TO USE - DESIGNED FOR QUALITY, PERFORMANCE AND PRICE.

P-p. 20p each

PAS0 Amplifiers. GOLD & SILVER
FINISH,

All units no soldering - just edge connectors and plugs.

AS SPECIFIED FOR MANY
“PRACTICAL WIRELESS” 1970 PROJECTS

Electronic Components &
Test GearLentre

356 EDGWARE ROAD,
LONDON, w.2.

Tel: 01-402 4736 I
OPEN 9a.m.

Hign Fidelity Sales &
Demonstrations Centre

354 EDGWARE RDAD,
LONDON, w.2.

Tel: 01-402 5854

to 6p.m._MONDAY TO SATURDAY — 9 a.m

Electronic VDrgans.

P.A. &Discotheque Centre |
308 EDGWARE ROAD,
LONDON, wW.2. | LONDDN, W.2.

Tel: 01-723 6963 Tel: 01-723 1008/9

to 1p.m THURSDAYS — OPEN ALL DAY SATURDAY

Mail Orders, SpeciaslBargan
Shop, Industrial Sales
303 EDGWARE RDAD,
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