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THE 'CRUSADER’ COMMUNICATIONS
RECEIVER

Presented for construction by the near-beginner. Pre-
aligned coilpack, separate bandspread control and speaker

reception
Special
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BC107/8/9
N

PN Planar transistors
215+ 213 100+ 9f,

2N4871 6/9

Motorola unijunction

2+ /g 100 +4/8

2N3055 15/-
115 watt sili_con power

25 +130-100 4 11
IRC20 7/-

Int. Rectifier thyristor
200 piv. 1.2 amp.
(simdar C106BI1}

35 - g 100 g
2N2926 2I-

NPN Planar transistor

35+ 1/8100 + 1/6

Muilard Lock-Fit
AM/FM input & mixer
transistor

BSY9SA
87x39

m

GETUII s;:

2N3819 7/-

Texas FET

6]- 10+5§/3
BCI71IA 2/-

NPN Planar

5*1/6 1004 -

25

OAS1 Special 0ffe

Mullard Diode

25 + Sd' 100 + 7d'

TOSHIBA

20 WATT
I.C. AMPLIFIERS

£4.9.6d.

Special Heat Sink 9/-

Data Sheet 1/-

WUALITY. SERVICE. PRICES & LARGEST ST0

NKT703.
NKT713
NKT717
NKT734
NKT736
NKT773
NKT774
NKT0013
NKT10339 477
NKT10419

NKT:0439

NKTICS19

NKTI2329 /5
NKT12429 1074

o/

2G119A

6171

G)TiB

NKT677F G374

SILICON RECTIFIERS
I Amp Miniature Mouided function Rectifiers
PIV  1-24 25+ 100+ SllJ)H-

17-

173

173

176

/3

/4

In the event of any JN400O series going tem-

porarily out of 5tock we reserve the right to
send higher voltage types at no extra charge
1,000+ and over. prices on application.

New low integrated circuit prices Fairchild
(US.A) micrologic R.T.L. epoxy case 705
temperature range 15°C to 55°C.
11 12-24 2599 100-
ul 960 Buffer 8/~ 1/- 6/6 576
ul 814 Dual 2
i 8/~ 7/~ 6/6 5/6
10/6 10/~ 9/6 9/
ata and circuits article Spage at 2/6d.
Article 30 Suggested GCircuits for Micro-
logic™ at 3/-.
T05 to DIL conversion spreaders/adapters
at 1/6d. each.

nput gate
ul 923 3K Fiip
Fiop

ZENNER DIODES
400mW 10° GLASS CASE TEXAS Mfr

152036 3.6 vole 152082 82 voir
152039 3.9 volt 152100 10 volt
152043 4.3 volt 152110 11 valt
152047 47 volt 152120 12 volt
152056 S.6 volt 152160 16 volt
152062 6.2 volt 152180 18 volt
152068 6.8 voit 152270 27 volt
152075 7.5 volt 152300 30 volt
PRICES: 1-24 3/6d 25-99 /9d 100 2/3d

26378
G

N222
NI 1A
2222
INRDA
20N2297
INR43
IN2368
2369
FLTEITIN

17
5/-
12/~

N2432

IN1BS6A

3f-
8YX16/150 2/6
8YX36/300 2/10
8YX36/600 379
BYY2! =
263
g
39
78

ULTRASONIC TRANSDUCERS

Operate at 40ke/s. Can be used for remote control
systems without cables or electronic links. Type
1404 transducers can transmit and receive

FREE: With each pair our complete transmitter

and receiver circuit.
(Sotd only in pairs)

PRICE £5.18.0 Pair

INTEGRATED CIRCUITS

Some R.CA. Linear types

CA3005
CAloN
CA3012
CA3013
CA3014
CA3018
CA3020
CA3021
CA30R2
CA3023
CA302¢
CA3028A

Prices quoted are current at time of gaing to press E&OE. & may be subject to variation withaut notice — ltems hsted
not in current production will be withdrawn when stocks advertised are sold. Semiconductors offered carry full Manu-
facturers’ guarantee where applicable. Data sheets will be supplied on request 1/. per capy. Price breaks apply ac 25 -

& 100 . Please contacr Sales

ept for Price & Availability” Terms of Business. Retall Mail orders - cash with arder

anly please. Trade - Nett Monthly Account on receipt of satisfactary references Despatch: Goods quoted ex stack
ark normally despatched within one working day by first class post Export orders & enquiries particularly welcome
Cables LESTROCO BRENTWOOD. Post & Packing: Allow 1/- per order Inland: 4/- Europe: 12/- Commonwealth.

23/6
14/9
17/9
/-
24/9
16/9
25/3
373
26/
25/3
20/-
14/9

CA30288 " 21/-

CA3035
CA3036
CA3039
CA3041
CA3042
CA3043
CA3044
CA304S
CA3046
CA3048
CA3051

2/6
14/6
16/9
2179
21/9
7/6
24/~
24/6
15/2
40/9
26/9

PA237
TADI110

Address your order to:
L.S.T. ELECTRONIC COMPONENTS LTD.
7 COPTFOLD ROAD, BRENTWOOD, ESSEX

“Tel: Brentwood 226470/1

PA246 GE IC 5 Watt Amp 52/
PA424 GE IC Zero Voitage Switch 49/6
SL403A Plessy 3 Watt Amp a2
SL702C Plessy Linear 29/6
TAA263 Mullard Linear 15/
TAA293 Mullard Gen. Purp. Amp 20/-
TAA310 Record/Playback Amp ~ 30/-
TAA320 MOS LF Amplifier 13/
TAD100 Mullard IC receiver 39/6
3N84 GE Silicon controlled switch 26/
Data sheets 1/- (SL403A 2/6d.

IC10 data not sold separately).

3776
39/6
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CONSUMER

!
SW RECEIVERS !

Heres the bumper Heathkit catalogue for you. Read

‘about the wonder and fascination of kit building . see
“in full colour the world's best values in Hi-Fi . . . Radi_c_a,
-and even model radio control. Get up to date with what's
“new in scientific instrumentation instruments for
test and service . . . in fact there is a Heathkit for almost
every purpose, in every walk of life. A wealth of inform-
ation is all yours for the price of a postage stamp, in the
 Free Heathkit Catalogue. '

MARINE

o

..?M'-:‘-.:@'o}ﬁ -

TRENT
SPEAKER

R/
MODELS

No prev;ous knoMedge
"of electronics requiired.
The constructional manuai
supplied with every k;{
shows you ‘how.
Buddmg Heathkit models
is s0 econgmic.

Save up 1050% over
factory built equipment.;
‘Money savmg direct from
factory prices.
They make excellent
gifis. :

HEATHXIT

4 Schiumberger Company

NAME

ADDRESS

HEATH (Gloucester)"GLOUCESTER GL2 6EE

Please send me a FREE Heathkit Catalogue
(BLOCK CAPITALS PLEASE)

POST COCE

53/.1

JANUARY 1971
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THE MODERN BOOK CO
RADIO VALVE AND TRANSISTOR DATA

Characteristics of 3,000 Valves and Cathode Ray Tubes,
4,500 Transistors, Diodes, Rectifiers and Integrated Circuits
15/- NEW 9TH EDITION Postage 2/-

Making and Repalring Transistor Radios

Tuners and Amplifiers
by W. Oliver. 20/- Postage 1/6

by John Earl. 42/-

Postage 1/6

Telecommunications Pocket Book

Beginners Guide to Television
by Gordon J. King. 18/- Postage 1/- by T. L. Squires. 24/- Postage 1/-

Electronic Systems (Part Il, Second Year)

Beglnners Guide to Radio
by G. N. Patchett. 19/- Postage 6d.

by Gordon J. King. 20/- Postage 1/-

Electronics for Technician Engineers

Television Engineers’ Pocket Book
by W. W. Smith. 55/- Postage 3/6

by Hawker & Reddihough. 21/-

Postage 1/-

Using an Oscilloscope Radio and Audio Servicing Handbook
by D. W. Easterling. 14/- Postage 6d. by Gordon J. King. 60/- Postage 1/6

Servicing the Oscilloscope Amateur Radio Call Book 1971 Edition
by Gordon J. King. 28/- Postage 1/- by RSGB. 9/- Postage 9d.

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

i9-21 PRAED STREET (Dept RC) LONDON W2
Telephone PADdington 4185

DENCO (CLACTON) LIMITED
355-7-9 OLD ROAD, CLACTON-ON-SEA, ESSEX

Our components are chosen by Technical Authors and Constructors throughout
the World for their performance and reliability, every coil being inspected twice
plus a final test and near spot-on alignment as a final check.

Our General Catalogue showing full product range ... ... 2s. 6d.
DTB4 Transistor & Valve circuitry for D.P. Coils ... 2s. 6d.
DTB9 Valve Type Coil Pack Application circuitry ... 2s. 6d.
MD.1 Decoder Circuitry for Stereo Reception ... 4s. 0d.

All post paid, but please enclose S.A.E. with all other requests in the interests of
retaining lowest possible prices to actual consumers.

326 THE RADIO CONSTRUCTOR
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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-
slonal 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. (58/1)
If bought separately).

Complete easy-to-build kit, with constructional notes and
circuits: £7.10.0. Pre-drilled and printed case 34/- extra.
All parts available separately. Send 1/- for circuit and con-
struction 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, 35/-.
Assembled and tested module 42/6.
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 £5.2.6.
Complete kit for Wah-Wah pedal now only £6.10.0.

All post free.

TRANSISTORS & DIODES C.1000
MINI-MULTIMETER

2N4061 4/6 10+ 3/-

i':ls;gg. 34/,6 Ilg-t %/,' Handy pocket Multi Tester.

GET 114 2/.6 10+ 'l/8- Ranges: 10, 50, 250, 1000
10+ 1/8 volts A.C. & D.C.; 0-ImA,

GET 873P 2/6
ocy? 2/3

I1N2071 Sub-Min. Diode
600v P.L.V. 750mA

BY 127 Diode
1000 P.L.V. 1A 3/9

Send 2/6 for our catalogue of components, testmeters, musical

electronics and more details of the above items.
Callers welcome.

WILSIC ELECTRONICS LIMITED
6 COPLEY ROAD, DONCASTER, YORKSHIRE

176 0-100mA; K ohms.
Complete with Battery and
3/. Test Prods.
OUR PRICE 45/-
P&PI1/6

RSGB BOOKS FOR YOU

RSGB AMATEUR RADIO CALL BOOK

1971 edition now available

Includes details of new callsigns issued by MPT up to
31 August 1970, and more than 2,100 changes of
address compared with the 1970 edition. 128 pages,
including 14 pages of valuable supplementary inform-
ation. 10s 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 amateur techniques.
Contains 208 pages and nearly 500 diagrams.
22s 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. 8s 10d 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

JANUARY 1971

(ervl A 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 circults,
assembling standard components, experimenting, building - quickly
and without effort, and enjoy every moment. B.I.LE.T.’s SimpHfied
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!

6 o and what’s more, you
will understand exactly what
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

A 14-year-old could understand
and benefit from this Course -
but it teaches the real thing. The
easy to understand, practical
projects - from a burglar-alarm
to a sophisticated Radio set -
help you master basic Radio
and Electronics - even if you are

little of your spare time and
the surprisingly low fee, 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

a ‘non-technical’ type. And, if
you want to make it a career,
B.ILET. has a_fine range of
Courses up to City and Guilds
standards.

New Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of ‘OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO’. This brand new
booklet - just out - tells you all
about TECHNATRON and
B.I.E.T.'s full range of courses.

P

sl AR

ALDERMASTON COURT, READING, RG7 4PF

ENSURE YOUR COPY BY POSTING COUPON
NOwW !

--_————---—-—-—---n
I To B.LLE.T. Dept 370B, Aldermaston Court, Reading RG7 4PFI

Please send books and full information — free and withoutl
obligation.

AGE

I BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

www americanradiohistorv com
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A NEW BOOK

LOW GOST
PROPORTIONAL

120 pages. Size 8% x 53in.
The theory and practice of simple pro-
portional control systems for models, plus:

@ Over a dozen special circuits.
@ Theoretical diagrams.
® Component lists.

@ Full-size and twice-size practical
diagrams.

@ Full-size and twice-size Printed Circuit
designs.

® Clear description of operation of each.

@ Practical application gen.

Build yourself —
@ Transmitter
@ Pulsers
® Coders
@ De-coders
@ Switchers

Plus a wealth of ancillary electro-mechanical
items

A really practical book on the updating of single
channel contro! systems to proportional, from the
simple rudder-only, to full dual proportional, plus
engine control.

ALL THIS GEN FOR ONLY

21/-

Plus 1/- post and packing

ON SALE NOW at all leading model
shops or direct from:-

RADIO MODELLER, BOOK SALES,
64 Wellington Road, Hampton Hill, Middx.

IMMEDIATE DELIVERY

LATEST
BOUND VOLUME
No. 23
“The Radio :}:mstructor”

FOR YOUR LIBRARY

Comprising AUGUST 1969

7I72 pages to JULY 1970
plus index
PRICE 3 7/6 postage 4/6

(£1.88) (23p)

SPECIAL DISCOUNT OF 10/-

If 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, deducting special discount of 10/-.

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

PRICE 27/6 (£1.38) Postage 4/6 (23p)

Limited Number of Volume 22
Price 35/- (£1.75) Postage 4/6 (23p)

(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

328 THE RADIO CONSTRUCTOR
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LIMITED

BlI-PRE-PAK

FULLY TESTED AND MARKED

AC107 3/- OC140 3/6
AC126 2/6 0CI170 4/6
AC127 3/6 0C171 4/6
AC128 2/6 0C200 5/-
AC176 5/- 0C201 5/-
ACY17 3/- 2G301 2/6
AF139 7/6 2G303 2/6
aF186 10/- IN711 10/-
AF239 7/6 2N1302-3 4/-
BC154 5/~ 2N1304-5 5/~
BC171 2N1306-7 6/~
= BCI07 2/6 2N1308-9 7/-
BC172 2N3819FET 9/~
= BCi08 2/6 Power
BF194 3/~ Transistors
BF274 3/- 0C20 0/~
SFY50 4/- 0C23 6/-
a5Y25 7/6 0C25 5/-
BSY26 2/6 0C26 5/-
BSY27 2/6 0cC28 6/-
BSY28 2/6 0C35 5/-
BSY29 2/6 0C36 7/6
BSY95A  2/6 AD149 6/~
OC41 2/6 AUY10 25/~
OC44 2/6 2N3055  12/6
0OC45 2/6 25034 5/-
0C71 2/6 Diodes
0C72 2/6 AAY42 2/-
0C73 3/6 OA95S /-
OC81 2/6 OA79 1/9
0C81D /6 0A81 1/9
0C139 2/6 IN914 1/6

Packs of your own choice
up to the value of 10/-
with orders over f4.

FREE!

CLEARANCE LINES

NEW TESTED & GUARANTEED PAKS

B2 4 Photo Cells, Sun Batterles. 10/_
DON'T MISS THIS LAST CHANCE - -3 10 .5V, .5 to 2mA.
ONLY A FEW LEFT. B77 ) ADI61-ADI62  NPN/PNP 10/_
UHF/VHF T.V. TUNER UNI)T.S.A . Trans. Comp. output. Palr
TU.2. Containing 2 AF186's & F178’s i :
Price 10/- P & P 2/6 each Unit. B81 10 F:,Z: asrmui:.,eﬂ]_ EUXSTRD/PES ]0/'
All the units have many other components, e.g. . —
Capacitors, Resistors, Coils and tuning con- | B89 2 5SP5 Light Sensitive Cells. ]0/-
densors, etc. Although these are manufacturers’ Light res. 4000. Dark 1My,
rejects they are not beyond repair as has been | g7 8 NKT163/164 PNP Germ. to
proven by many of our customers. =5, Equiv. to OCA4, OCAS. ]0/-
ALL TUNER UNITS ARE SUPPLIED WITH B92 NPN Sil. Trans. A06=B5X20 ol
CONNECTIONERATAY 4 00N el I e eo mwv. 10/
COLOUR T.v. LINE OUTPUT TRANSFORMERS | 893 5 ACY17:21 PNP Germ. 10/-
Designed to give 25KV when used with PL509 GET113 Trans. equivalent to
& PYS00 valves. As removed from colour | 898 ]0 XB112 & XB102 equiv. to ]0/_
teceivers at the factory. AC126, ACI56, C81/2,
ONLY £1 each. Post & Packing 4/6. . OC71/2, NKT271, etc.
SPECIAL LINE B99 200 Mixed Capacitors. P&P 2/6. 10/,
. T , Approx. qty.. weight counted.
1 AMP Bridge Rectifiers — 1" Square. . - —_—
100 PIV -~ 5/- 400 PIV ~ 6/6 800 PIV~-8/-8 Hse 250 X[Ia);gx zetsylsn:::.igh’:%c’:un%e/é. 10/_
PAK F.3 COMPL'S';'S';IJ":"F}Y SET. 2/6 H7 40 wirewound resistors. Mixed ]0/_
GERM. TRANS. PAIR values, Postage 1/6_._-
H8 4 BY127 Sil. Recs. 1000 PIV, ]0/_
BUMPER BUNDLES T
ensitive - c
These parcels contain all types of surplus elec- H?9 o [iks BB 2 0/

tronic components, printed panels, switches.
potentiometers, transistors and diodes,

WEIGHT 2 LBS. COSTS £1
POST & PACKING 4/6

etc.

transistors.

0C200/203 range.
the 2N3702/3 and 2N4059/62 range.

stage, of the BC113/4/5 range.

TYPE *“‘E'” PNP Germanium AF or RF -~ please state on order.

OUR VERY POPULAR 6d. TRANSISTORS.
FULLY TESTED & GUARANTEED.
TYPE A" PNP Silicon alloy, metal TO-5 can. 25300 type, direct replacement for the

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

TYPE '*D”’ NPN Silicon planar, plastic TO-18 case. Audio preamplifier or 500 mW output

Fully marked and tested.

enat
et EFERED

gt 4216 ece

5
poST & pACKING T

JANUARY 1971

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

Eull of short lead semiconductors and electronic
components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP and NPN, and a host of
diodes and rectifiers. Mounted on Pprinted
circuit panels. ldentification chart supplied te
give some information on the transistors.

P.1 PLEASE ASK FOR PAK P.1 ONLY ]o/_
2/- P & P on this Pak.

MAKE A REV. COUNTER for your Car. The

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI-PREPAKLTD

www americanradiohistorv com

NEW UNMARKED UNTESTED PAKS “TACHO BLOCK'. This encapsulated block will
B8O Dual Trans. Matched O/P ]0/_ turn any O-1mA meter into a perfectly linear
pairs NPN, Sil. .n TO-S can and accurate rev. counter for 20/- each
B83 Trans. Mak rejects. NPN
20037355 Hrkeps oo /10, Jaryar
B84 Silicon Doides DO-7 glass
100200507 o Gaz200. 0afes 10/- | FREE CATALOGUE AND LISTS for:-
B86 Sil. Diodes sub. min, IN914 -
50 3 N5 ypes 19/ ZENER DIODES
B8S Sil.  Trans. NPN, PNP. 10/,
05T, T RPN, PN°-18/-|  TRANSISTORS, RECTIFIERS
. IN706A. BSY9SA, etc. FULL PRE-PAK LISTS
B60 7 Watt Z Diodes.
10 % ied votagers 0o 10/- | & SUBSTITUTION CHART
Hé 40 250mW.  Zener _ Diodes ]0/_
DO-7 min. Glass Type. MINIMUM ORDER 10/-. CASH WITH
H10 25 Mixed volts 1} watt Zeners. ]0/_ ORDER PLEASE. Add 1/- post and packing
Top Hat type. per order. OVERSEAS ADD EXTRA FOR
Bé6 High quality Germ. Diodes. _ @l POSTAGE.
150 Min. glass type 10/
H15 Top Hat Silicon Rectifiers. .
30 750mA. Mixed volts. ]0/ P.o_ RELAYS 8
H1é Experimenters’ Pak of Inte- ]0/_ Various Contacts and Coil FOR
grated Circuits. Data suppd. Resistances. No individual 20/
H20 BY126/7 Sili Recti- - ; g . -
20 fiers. I/A. tlﬂinc' 'z?nl.ofﬁ)\:. 10/ selection. Post & Packing 5/-

DEPT. C, 222-224 WEST ROAD, WESTCLIFF-DN-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344

329
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Hﬂusu

ool
Sovry ‘3 'f"s'?)mra;

Each £3 unit of Home Unit Insurance gives you protection uptothe limit shown

This is the simplified insurance you have been waiting for. (or % units after the first) up to a maximum of five. So
Not just cover on the contents of your home but a simple. So easy. Apply to your Broker, Agent or local office
package of personal protection you and your family need. ofa General Accident company. .

And it's how we save you so much money: just ONE The Home Unit Policy can replace your existing insurances
policy to issue instead of nine! And remember - as you buy more possessions just add
You can build up to the cover you need by additional units more Home Units at any time.

THE YORKSHIRE insuRANCE | vz e oo prca |
COMPANY LIMITED e |
Becket House, 36-37 Old Jewry, LONDON.E.C.2. : AdAress.. ... :

|

Itpaystobeprotected[,ya I e T Y VT YY1 r P TSP i 6 ek l
Accident 0 l)any ! .............................................. !
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INTERNATIONAL
SHORT
WAVE
LEAGUE

P
£ _SPAN THE CLO®

Membership 35s. 0d. (£1.75) 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
etc.

THE LARGEST S.W.L. ORGANISATION
IN THE WORLD
For full details write to:
The Secretary,
LS.W.L.,

1. GROVE ROAD, LYDNEY,
GLOS. GL15 SJE.

-
TRANSISTOR BARGAINS

AD161/AD162 comp. prs. for Mullard 10W amp.,
etc., 12/- (60p); AF239 low-noise uhf pnp, 7/-
{25p); B-5000G hi-gain npn Si pwr (25W), with
data, 10/- (50p); BC169C super-gain (hfe 450-
90@) low-noise npn Si, 2/6 (123p); BF167 vhf npn,
5/- (25p); CA3020 RCA audio amp. i.c., with appli-
cation note, 25/- (£1.25); 0A90 det. diode, 1/3
(6p); SF115 (epoxy BF115), 3/- (15p); 25B405/
28D72 comp. pr. (=AC128/176), 10/- (50p);
2N3702, 2/6 (123p); 2N3704, 3/- (15p); 2N3794,
3/- (15p); 2N3819 j-fet, 7/- (35p): 2N4284
[ —4285), 3/- (15p).
TRANSFILTERS: New ldentical Resonators TF-04
442 for do-it-yourself complex filters, 4 for 30/-
(1.50) with data & ccts; TF01-A, B, D, 7/6 (38p);
T0-02 A, B, D, 9/- (45p).

MINI MAINS TRANSFORMERS 30x30x37mm: MT7,
7-0-7V, 120mA, giving 9V approx. rectified d.c,,
14/- (70p); MT9, 9-0-9V, 80mA, 13/- (65p): both
with normal 0-230-250V primaries. MINI MAINS
PACK KIT with MT9, rects, 1000uF smoothing, 18/-
(90p), STABILISED SUPPLY KIT (see article in
R.C." Sept. '70), £3

RECTIFIERS: Si, single 50 piv, 100mA, 1/- (5p);
800 piv, 0.5A, 3/- (15p); Bridge, Si 80V rms, 1A dc,
10/- (50p); Se. contact-cooled, 30V rms, 700mA
dc, 6,)/- (30p); Se submin, 30V rms, 150mA dc, 3/6
(18p

RF CHOKES: Repanco, 1.5, 2.5mH, 2/6 (12%p); 5,
7.5, 10mH, 3/- (15p)

Mail order only, Cash with order. U.K. postage

1/- on all orders.
AMATRONIX LTD., 396 SELSDON RD,,
SOUTH CROYDON, SURREY, CR2 ODE.

SEFREESRIGRNRESEE DL R20 HTSSESTIGE00000005060FED 6000000020 00E

F.M. Radio Servicing Handbook
Gordon J. King, AssoclERE, MIPRE,

MRTS, GradITAL

This handbook has been written by an experienced radio engineer with the aim of providing the
theoretical and practical knowledge of FM radio receivers in a form helpful to all concerned with
service work. The book is intended not only for professional service engineers, however, but also
for amateur enthusiasts interested in the construction of FM equipment and for radio students. The
style is straightforward and, as far as possible, non-mathematical.

0 408 00023 6 206 pages illustrated 1970 £3.00

§

:

; 20 Solid State Projects for the
; Car and Garage
$

R. M. Marston

Eighteen of the twenty projects described are intended for use in the car. These range from hazard
warnings such as ice and overheating, to those that ease the driver's task and allow him to concen-
trate on driving: for example the anti-sleep alarm, the windscreen wiper controller and the automatic
sidelight switch. Clear descriptions of the operation and construction of each circuit together with
the detailed lists of components, make each project simple, and the book will be useful to the car
owner, student and electrical apprentice.

0 592 02866 6 case 122 pages illustrated 1970 £1.80 (36s)
0 592 00048 6 limp £1.20 (25s8)
Available trom leading booksellers or
The Butterworth Group
88 Kingsway London WC2B 6AB
LESSLRHTIERED S0 00000000000000
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HOME RADIO (Components) LTD., Dept. RC, 234.240 London Road, Mitcham CR4 3HD. Telephone : 01-648 8422
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SORRY we can’t help you

with your collection of Coins,
Butterflies, Shells, Stamps, etc.

BUT when it comes to
Electronic Components
we certainly can !!

We realise of course that you don't want components for displaying in a
case, but for putting to good use in your latest radio or electronic project.
You want to be able to get just what you need quickly and easily, preferably
from a single supplier. That's where the Home Radio Components Cata-
logue comes to your aid.

In its pages are listed over 8,000 items, more than 1,500 of them illustrated.
A cross-reference index makes it simplicity itself to find just the parts you
need, and the Price Supplement puts you in the picture price-wise. On
receipt of your written or telephoned order we despatch your components
by return post.

el i bt

q Please write your Name and Address in block capitals
The catalogue is yours for only

12/6 (8/6 pilus 4/- p & p). Won-

derful value, especially as every Name — —
copy contains six vouchers each
worth 1/- when used as directed. Address

POST THIS COUPON NOW
with your cheque or P.O. for 12/6

Home Radio (Components) Ltd.
Dept. RC, 234-240 London Road, Mitcham, CR4 3HD. 1
LR N N N N N R N N N NE N NN F Y RN TEREE]

3 THE RADIO CONSTRUCTOR

The price of 12/6 applies only to catalogues
purchased by customers residing in the U.K.
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General purpose power
supply unit

by
P. L. MATTHEWS

A general purpose low voltage power supply is always a

useful item in the workshop. The simple design described

here offers an output ranging from zero to 20 voits, with a
current capacity of 1 amp above 6 volts

unit with a stabilised output variable from 0 to

20 volts is essential for the serious constructor,
and the unit to be described can be built at a cost which
is well below that required for commercial equivalents.
It offers currents up to the full 1 amp at all output
voltages above 6 volts, the available output current
being somewhat lower below this voltage. Construc-
tional hints are given to enable it to be built inside a
metal case, complete with a voltmeter.

3 GENERAL PURPOSE I AMP LOW VOLTAGE POWER

THE CIRCUIT

The circuit, shown in the accompanying diagram,
should at least be vaguely familiar to most readers.
A 30 volt transformer T1 feeds a bridge rectifier
consisting of diodes D1 to D4, and the resultant d.c.
is fed to a large smoothing capacitor Cl. The author
believes in removing as much hum as possible at the
source, hence the large capacitance value. A 250 uF
capacitor may be used if cost so dictates, but there
will then be approximately twelve times as much
hum at the output. At first sight R1 may seem to
perform no useful function, but if the fuse FI blows
for any reason it serves to discharge C1 over a period
of about a minute or two when the unit is switched
off, and so lessens the risk of a high supply voltage
still being available when the fuse is replaced. The
fuse, incidentally, must on no account be a slow-
blow’ or ‘anti-surge’ type, neither must its value
exceed 1.25 amp.

From the fuse the voltage is applied to the regu-
lating circuit, which is really just an elaborate version
of the simple emitter follower regulator. The resistor
R2 biases a 22 volt zener diode D3, which should be
able to dissipate at least 1.5 watts. A zener voltage
other than 22 may be employed provided R2 is
adjusted accordingly to give a current of 20mA or
so through the diode at maximum output, and that
transistor voltage ratings are not exceeded. Across
the diode is connected a potentiometer VR1, to tap
off a portion of the zener voltage and apply it to the
base of TR1. The function of R3 is merely that of

3

preventing the transistors from bottoming at low
output voltages, and its value is not at all critical.
R4 was included after measurements made on the
prototype indicated that, if the output was short-
circuited at the highest voltage setting, a destructive
current would flow through the emitter-base junction
of TR1 before the fuse had time to blow. The value
of resistance specified limits this current to less than
half the maximum rating while causing a minimal
voltage drop. C2 serves partly to further filter out
the hum and also to ensure smoother operation of
the voltage control.

Transistors TR1 and TR2 are connected as a
Darlington pair and as such function as a single
transistor with a very high gain. The NKT0033 speci-
fied in the TR2 position is a lower cost high gain ver-
sion of the 2N3054, and is particularly suitable for
this circuit. The operation of two transistors as an
emitter follower in this type of circuit is well known,
and the base and emitter voltages show a small differ-
ence in potential between them. Consequently if, for
example, VR1 is adjusted to apply 10 volts to the
base of the combination, the emitter voltage present
at the output terminal will be about 1.3 volts less, or
8.7 volts at a low load current. As the current is
increased to the maximum the base ~ emitter differ-
ence rises to 1.7 volts reducing the output slightly
to 8.3 volts. Thus the regulation of this simple circuit
leaves a little to be desired, but it was felt that the
extra cost and complexity of a feedback circuit was
hardly justified in this instance. A voltmeter may be
wired across the output to monitor the voltage, but
if this is omitted a 0.5 watt resistor of value in the
region of 20k2 should be fitted to maintain a
d.c. path.

The writer is fortunate enough to have access to
an array of expensive test equipment, and the output
d.c. and hum voltages were measured using a digital
voltmeter. The results, given in the Table show that
the performance is quite acceptable for the modest
outlay required, and the low level of hum is a par-
ticular attraction. It is important to note that the
power unit was designed for heavy use below 6 volts,

THE RADIO CONSTRUCTOR
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Circuit diagram for the general purpose power supply unit. The
output voltage is continuously variable from zero to 20 volts

Resistors
(all fixed values 10%)
R1 18kQ 1 watt
R2 68002 2 wait
R3 47Q 1 waltt
R4 4702 1 watt
VR1 5kQ potentiometer, wirewound

Capacitors
Cl 4,000uF electrolytic, 40V kg.
C2 400uF electrolytic, 25V kg.

Transformer

Tl Mains transformer, secondary 30 volts
at 1 amp minimum, with tap for
pilot lamp

Semiconductors

TR1 2N3053

TR2 NKTO0033 (with mica washer and
insulated mounting bushes)

COMPONENTS

D1-D4 1 amp 50 p.i.v. rectifiers or single
bridge rectifier

D5 22 volt 1.5 watt zener diode
Fuse )
Fi 1.25 amp standard cartridge fuse
with panel mounting holder
Meter
M1 Voltmeter, 25 volt f.s.d.
Switch
Si d.p.s.t. switch, toggle
Pilot Lamp )
PL1 Pilot lamp (to suit voltage tapping
on T1) with panel-mounting holder
Miscellaneous

2 output terminals
Knob (for VRI1)
Metal case

and should not be operated continuously at full load
current at voltages below this to avoid overhealing
TR2. (It is recommended that, below 6 volts, maxi-
mum output current be derated down to 0.75 amp
at zero volts. — Editor.)

COMPONENTS

Obtaining the components should not cause any
difficulty, as suitable types are available through
suppliers. The mains transformer should be capable
of offering secondary voltage of 30 at 1 amp minimum,

JANUARY 1971

and a good choice is the Douglas MT3, or MT3AT,
which has tapped secondary voltages of 12, 15, 20,
24 and 30 at 2 amps. Pilot lamp PL1 could then be
a 6.3 volt type connected between the 30 and 24 volt
taps. Diodes D1 to D4 may be individual rectifiers
rated at 1 amp 50 p.i.v. minimum, or a bridge
rectifier. A suitable zener diode for D35 is the ZL22
(available from Henry’s Radio, Ltd.). Transistor TR2,
the NKT0033, may be obtained from L.S.T. Elec-
tronic Components, Ltd. It should be purchased
complete with mica washer and insulated mounting
brushes. It will probably be found most convenient
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to make up the voltmeter from a standard low
current meter and an external series resistor. This, a
0-ImA meter could be made to read 25 volts full-
scale deflection by connecting a 25kQ resistor in
series with it.

TABLE
D.C. voltage for zero load = 20.00V
D.C. voltage for 650mA load = 19.57V
D.C. voltage for 1A load = 19.40V
Effective source resistance =
0.7Q2 approximately at 20V

A.C. hum present at output:
less than £ mV at zero output,
less than 1mV at 20V output and
1 amp current
less than 5 mV for any setting of
VRI1 and any load

CONSTRUCTION

Beginners may find it easier to build the power
unit in several stages, each of which can be checked
to reveal any faults before the next section is con-
structed. Suitable stages, in order of completion, are
firstly the transformer and pilot lamp, then the
circuit up to Fl, followed by R2, D5, VRI1, R4 and
C2 (a variable voltage should be obtainable across
C2 as VRI is adjusted) and lastly the remaining
circuitry.

The unit should be mounted in a suitable metal
box, which will also act as a heat sink for TR2. The
case of this transistor will need to be insulated from
the box by means of its mica washer. The author’s
prototype was fitted in a metal box measuring about
8 by 41 by 3in. However, the constructor should
first obtain his components before making or pur-
chasing a box, as their dimensions may differ from
those employed by the writer. The box should allow
adequate ventilation for the heat dissipated by the
transformer and rectifier diodes.

S1, VR1 and the fuse and pilot lamp holders may
be mounted on the front panel of the box together
with the meter, employing any suitable layout. It is
important that the mains transformer should be
bolted down firmly. Since this is the heaviest com-
ponent in the power supply unit it should be posi-
tioned on or near the bottom of the box. [ |

7/ -
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Bottles and
Coils

T WAS ALL VERY WELL FOR THREE BUDDING ‘WIRE-

less® enthusiasts to arrive at the inescapable con-

clusion that we needed more cash to finance our
constructional schemes — the problem was how to
raise the necessary wherewithal! Various machina-
tions were tried to no avail, one of these being the
swopping of birds eggs (we had at one time been
engaged in ornithology of the worst possible kind)
for wanted ‘wireless’ parts filched by various school
chums from blissfully unaware fathers. The final
outcome of our deliberations was destined to become
the most successful fund raising plot that had ever
soiled our sticky hands!

We set out one sunny morning complete with two
sacks, one barrow, bubbling spirits and youthful zeal.
The barrow had been made some time previously
from an old set of pram wheels and axles purloined
from an unsuspecting and long-suffering aunt; an
orange box which had mysteriously vanished from
the local greengrocer’s yard; a length of rope for
steering purposes which had somehow wafted away
from the family clothes line and our sole contribu-
tion — a few odd lengths of wood. This contraption
was thought to represent the very latest model among
those owned by various other youthful mobile
enthusiasts in the area — after all, ours at least was
fitted with pram mudguards and the bodywork
proudly displayed a Spanish registration for all to
see!

The brain scorching scheme was to call at various
selected and promising houses in the ‘posh’ part
of the town in an effort to persuade the owners
to part with unwanted jam jars and beer bottles.
We had information that the local junk yard owner
would part with the cash in exchange for the jars
whilst the near-by hostelry would similarly cough
up on production of the beer and lemonade bottles.

Singularly unsuccessful at first, we finally struck
gold at the fifth domicile. From a dimly lit hall
interior we were instructed by the major-domo to
clear out the garden shed. This tall, pale, sunken-eyed
individual, whose skull appeared to almost protrude
through his wrinkled face, watched us continually
through the kitchen window. The shed was full of
various sized jam-jars and, lo and behold, beer
bottles by the dozens! We joyously stuffed the sacks
full and loaded them on to the barrow.

First and foremost among the myriad requirements
on which the amassed wealth had to be spent was a
supply of various sized coil formers and a goodly
wire supply of various guages which were to be used
in our latest ‘scientific’ research project — coil wind-
ing.

We had set ourselves the task of winding some
short wave coils to complete our latest creation — a
2-valve ‘straight’ receiver. With most of the parts
firmly screwed to a wooden baseboard, only the coil
was conspicuous by its absence.

With what troubles we were later to encounter, I’ll
regale you next month. CW.

THE RADIO CONSTRUCTOR
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Light-Operated
Speed

Control

by G. A. FRENCH

T THIS TIME OF THE YEAR,

during the season of parties

and other festivities, the home-
constructor is frequently called
upon to provide electronic devices
which can amuse and mystify visi-
tors and guests.

The unit to be described falls
into this category, and consists of
a simple transistor circuit which
enables the speed of a small electric
motor to be varied according to
the intensity of light falling upon
a photoconductive cell. Although
presented here in the form of a
novelty device, the circuit is quite
capable of more serious applica-
tions, since its basic function is
that of controlling the amplitude of
relatively heavy currents by means
of a photoconductive cell or by
means of any other device offering
variable resistance at Jow power
dissipation.

THE CIRCUIT

The circuit of the light-operated
motor speed control appears in Fig.
1. Here, TRl and TR2 form a
multivibrator in which the time that
TR1 is cut off during each cycle
is controlled by R2 and C2, and
the time that TR2 is cut off is con-
trolled by R3 and photoconductive
cell PCI in series and by Cl. The
photoconductive cell is of the cad-
mium sulphide type and its resist-
ance decreases as the light by
which it is illuminated increases in
intensity.

The “emitter of TR2 connects
directly to the base of TR3, which
is a power transistor type OC26.
Thus, when TR2 turns on during
the multivibrator cycle, it draws its
emitter current through the base-

JANUARY 15971

emitter junction of TR3, causing
TR3 to become bottomed and to
offer negligible resistance between
its collector and emitter.

The collector of TR3 connects to
the parallel combination of the
motor and C3, and thence to the
negative supply line. Circuit oper-
ation at the collector of TR3 can
be explained more easily if it is
temporarily assumed that the motor
and C3 are replaced by a single
resistor as in Fig. 2. The wave-
forms shown in Figs. 3(a) and (b)
will then apply.

Fig. 3(a) illustrates collector cur-
rent flowing in the load resistor of
Fig. 2 during several cycles of
multivibrator operation when PCl1
is shaded and consequently offers
a high resistance. Since the turn-off
time of TR2, in company with TR3,
is controlled by Cl, R3 and PCl,
TR3 is non-conductive for a rela-
tively long period of the cycle and
no current flows in the load resistor
during that time. Fig. 3(b) shows
the collector current which flows
in the load resistor when PCl is
brightly illuminated and presents a

hel?)

)
C

ACYI9

4 C
<
b

OoC26

Fig. 1. Complete circuit of the light-operated motor speed control

Motor — Ripmax EM405
Ri-Rg - 10% l/4w
Rg — see text
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low resistance. On this occasion,
turn-off time in TR3 is short, where-
upon this transistor is conductive
for a much longer fraction of the
full multivibrator cycle.

= Resistive
=load

TR TR3

) Q)

Fig. 2. Explanation of circuit

operation is eased if the tem-

porary assumption is made that
TA3 has a resistive load

Figs. 3(a) and (b) also show the
average current flowing in the
resistor for both circumstances. As
is to be expected, the average cur-
rent is much higher in Fig. 3(b),
where the photoconductive cell 1is
brightly illuminated, than it is in
Fig. 3(a), where the photoconduc-
tive cell is shaded. It follows that
the average current flowing in the
collector circuit of TR3 is there-
fore capable of being continuously
varied by altering the intensity of
the illumination incident on the
photoconductive cell. When it is
appreciated that the maximum
average current in the resistive load
of Fig. 2 can quite safely be of the
order of several amps, the useful-
ness of the circuit for more serious
applications becomes apparent. Inci-
dentally, RS of Fig. 1 is not re-
quired when the collector load of
TR3 is resistive, and it may be
omitted.

It will be seen that since the
period during which TR2 and TR3
are turned off is shorter in Fig. 3(b)
than it is in Fig. (3a) the overall
multivibrator frequency has in-
creased. This increase in frequency
is an incidental matter and has no
direct bearing on the increase in
average current evident in Fig. 3(b).
The current increase is entirely due
to the fact that the rafio between
turn-off and turn-on times in TR3
is less than in Fig. 3(a). In point
of fact, TR3 functions as a chopper
in the same manner-as the chopper
transistor employed in the h.t. supply
circuits of some current colour tele-
vision receivers*,

Let us now return to the electric
motor which forms the actual col-
lector load for TR3 in Fig. 1. As
with the resistor of Fig. 2, the
average collector current which

*An explanation of chopper power supplies
was given in ‘In Your Workshop' in the
April 1970 issue.
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flows through the motor (and which
controls its running speed) varies
with illumination of the photocon-
ductive cell, and becomes greater as
the cell illumination increases. How-
ever, due to the inductive reactance
offered by an electric motor the
resultant collector current wave-
forms for TR3 will not be precisely
rectangular, as they were in Fig. 3,

but will exhibit undershoot and
other variations from the rect-
angular form. These variations

cause no operational difficulties in
the present simple circuit, but their
existence would have introduced an
unwanted complexity in the descrip-
tion of circuit operation. This was
why a resistive load was assumed

“for purposes of explanation.

A high-value electrolytic capaci-
tor, C3, is connected across the
motor. The prototype circuit func-
tioned adequately without this
capacitor but it was found that its
presence offered a marginal im-
provement in motor starting when
the ORPI2 was illuminated at low
level. The electrolytic capacitor also
prevented ‘singing’ in the motor at
multivibrator frequency, which lies
in the a.f. range. To be pedantic,
it is not a particularly elegant
design approach to fit a high-value
capacitor immediately after a
chopper transistor in the manner
shown in Fig. 1 because a heavy
charge current flows in the capacitor
at each turn-on period of the tran-
sistor. However, the prototype per-
formed perfectly well with the
capacitor in circuit and so it was
retained. The charge current is
limited by resistor RS.

Apart from limiting charge cur-
rent in C3, RS performs a second
limiting function which is of
greater importance. This function is

to limit the current which flows if
the motor stalls, under which con-
dition it can offer a very low resist-
ance. If the unit is supplied by, say,
lead-acid accumulators, which have
a very low internal resistance, RS
should be given a value of 4Q and
should be capable of dissipating
4 watts. If the circuit is powered
by a regulated mains supply having
similarly very low internal resist-
ance, R5 requires the same value.
For simple unregulated mains sup-
plies a value of 20 at 4 watts
should be adequate. If the circuit is
run from dry batteries, RS can be
omitted.

COMPONENTS

The motor employed in the cir-
cuit is a Ripmax type EM405. This
is available from Ripmax Limited,
80 Highgate Road, Kentish Town,
London N.W.5, or from any good
model shop. Its voltage range is 1.5
to 6 volts with normal running at
3 wvolts, current consumption un-
loaded at this last voltage being
200 to 300mA.

The photoconductive cell is an
ORP12. A suitable alternative,
should this be difficult to obtain,
is the LDRO3. Resistors R1 to R4
are + watt 10% types. Capacitors
Cl and C2 should be paper or
plastic foil components, and not
ceramic.

The transistors can be the types
specified or close equivalents. The
OC26 is chosen because of its
ability to pass high currents. One
of the advantages of a chopper cir-
cuit is that the chopper transistor
does not dissipate a great deal of
power, since it is either in the fully
bottomed state or in the fully cut-

TR3 on TR3 off

/
1

Average current

Current

(o]

TR30n TR3 off
/

Time

(a)

o P UL

Time

(b)
Fig. 3. Collector current in TR3 when (a) the photoconductive
cell is shaded, and (b) when the photoconductive cell is
illuminated

Average current
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off state, with very rapid transitions
from one condition to the other.
In consequence, TR3 need not be
mounted on a heat sink.

THE DEVICE IN USE

It is left to constructors to
choose the manner in which the
circuit is employed when it is used
as a novelty device. The motor
develops a low torque only when,
due to shading of the ORPI2, it is
running at slow speeds, and it is
preferable to avoid having it oper-
ate any display which will load it
excessively. A good plan would
consist of fitting a light disc of
about 3in. diameter directly to its

spindle, the disc being painted with,
say, a spiral line which gives the
impression of ‘opening out’ as it
rotates. This disc could appear at
the front panel of a box containing
the electronic components, as also
could the ORP12. There is no need
to provide a lens for the latter, and
it should be found that the motor
runs at nearly maximum revolutions
if the cell is about 5ft. away from
a 100 watt electric light bulb. De-
creasing the cell illumination by
holding a hand over it or by other-
wise putting it in shadow will then
cause the motor speed to recuce.
1t will be found helpful, when
initially checking out the circuit, to

connect a voltmeter across _the
motor, as this enables a better idea
of the range between maximum and
minimum light requirements to be
obtained. The measured voltage
across the motor drops when the
ORPI12 is shaded.

The question of power supplies
was largely dealt with when the
value required for R5 was dis-
cussed. It should be mentioned also,
however, that the current drawn is
relatively high so far as dry bat-
teries are concerned, and it would
be advisable to employ a mains
supply or accumulators if the cir-
cuit is to be operated for long
periods of time.

REGENT PUBLIGATIONS

AMATEUR RADIO TECHNIQUES, Third Editlon. By Pat Hawker, G3VA.

208 pages, 7} x 9%in. Published by

Radio Society of Great Britain. Price £1.

“Amateur Radio Techniques” is a selection from material published in Radio Conmmunication, the journal of
the R.S.G.B., in a feature by Pat Hawker under the title “Technical Topics”. This feature gives details of new circuit

designs and technigues of interest to the ra
and overseas, from manufacturers’ literatur

The present edition is a third larger than the secon
ctarts with an explanatory section dealing with semiconductors, this bein
components and construction. Six subsequent sections are d
transmitter topics, audio and modulation topics, power su
fault finding and test units, after which an appendix lists
tured communications receivers. An excellent index conc
items that it contains.

“iAmateur Radio Techniques™ is an up-to-date mine
-efreshing change from standard text-
and accuracy. In addition to retail outlets, it may be purc

through the pot-pourri of individual

dio amateur, these being culled from the technical press in this country
e and from individual amateur reports.

d edition and contains nearly 500 diagrams. The book
g followed by a section which discusses
evoted respectively to receiver topics, oscillator topics,

pplies and aerial topics. The final section deals with
the intermediate frequencies of commercially manufac-
ludes the book, and assists the reader in finding his way

of information, suggestions and ideas, and provides a
book presentation. Particularly to be commended are its considerable detail
hased direct from Radio Society cf Great Britain, 35

Doughty Street, London W.C.1, at its retail price of £1 plus 2s. (10p) postage.

RADIO MEASUREMENTS. By N. Livshits and B. Teleshevsky.
200 pages, 5 x 73in. Distributed by Central Books. Price 12s. (60p).
This book is printed in the U.S.S.R. by Mir Publishers, Moscow, and is an English translation of what is,

apparently, a standard Russian text-book. It discusses the differen
electronic work, dealing also with the units themselves and the t
concerned, it is interesting to note that items of test equipment are

t types of measurement that are encountered in
est equipment involved. So far as the latter are
largely standardised in the U.S.S.R., and one

encounters references to specific units such as the Soviet-made electrostatic voltmeter type C-96. Most of the

Russian type numbers cannot, however, be translated directly to

English characters, and they are then expressed

in their original Cyrillic alphabet symbols. So also are the type numbers of the valves, semiconductors and cathode

ray tubes that are referred to.

The book provides solid basic theory on electronic mea
chapters including voltage and current measurements, 0sCi
ments, and field strength and noise. The translation into Eng
and the book is much more readable than are some recent trans

BEGINNER'S GUIDE TO RADIO, Seventh Edition. By Gordon
204 pages, 43 x 74in. Published by Butterworth & Co. (Publishers)

This book, originally written by the late F. J. Camm, first appeared in
and has been completely rewritten by Gordon J. King. The contents are

developments as f.m. stereo transmis

sion and reception, automatic

surements, the subjects encountered in its thirteen
lloscopes, non-linear distortion, microwave measure-
lish, by B. Kuznetsov, has been very well carried out,
lations of Continental technical books.

J. King, Assoc.l.E.R.E., M.I.P.RE,, M.R.T.S.

Ltd. Price £1.

1955. It is now in its seventh edition,
fully up to date, taking in such recent
frequency control and field effect transistors.

The text commences with a description of basic electricity and magnetism, then proceeds to propagation,
modulation, components, loudspeakers, pick-ups and microphones. Next follow chapters on valves and transistors,
aerials, transmitters, circuit principles, receivers, record players and hi-fi reproduction.

A considerable amount of information is contained in the
will be indigestible to the complete beginner. Apart from simp
is non-mathematical. The drawings are

clear and easy to follow, and are

book but now

here is it presented in a form which
le equations at Ohm's Law level, the treatment
backed by several ghotographs of oscillo-

grams and of commercially manufactured equipment. As is its intention, the book will be particularly valuable

to newcomers to radio, whether their future interes

JANUARY 1971
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ts are liable to lie in the professicnal or in the hobbyist field.
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NEWS . .

: AND .

POCKET MULTIMETER FROM
ITT COMPONENTS

j &8

; oon T N T 'EK&'
AR

ITT’'s MX 209A pocket multimeter — ‘Multimetrix’ —
combines a high sensitivity and comprehensive
measuring capabilities in a compact case

The latest addition to the range of multimeters
manufactured by ITT Metrix is now available from
ITT Components Group Europe. Known as the
‘Multimetrix’, the MX 209A is a very compact
pocket multimeter having overall dimensions of only
5%in. by 32in. by 13in,
An elastic suspended meter movement equipped
with a powerful centre-pole magnet that has no
external field gives the MX 209A a high sensitivity.
This instrument will make the following measure-
ments: _
d.c. voltages from 0.1
20,000 ohm/V)

d.c. currents from 50.A to 5A

a.c. voltages from 5 to 1500V
6.320 ohm/V).

a.c. currents from 150pA to 1.5A

resistances from 2 ohm to 6 Megohm.

to 1500V (sensitivity

(sensitivity

A total of twenty-nine ranges are provided which
are selected and displayed by a thumb selector. An
extensive range of accessories is available for the
MX 209A including voltage dividers, a.c. and d.c.
high-voltage probes, d.c. shunts and an ohmmeter
adaptor.

BIG-FOUR BATTLE FOR
ELECTRONIC MARKETS

Russia has joined the tough competition of the inter-
national electronic components market.

For the first time, the USSR has decided to exhibit
at the 1971 International London Electronic Component
Show at Olympia from May 18th to 21st. i

This means that the Big Four — America, Britain,
France and Russia — will be tackling world markets
simultaneously at Olympia.

Though final contracts have yet to be signed, both
America and France have already indicated that they
intend to boost their electronic prestige at LECS with
wide-ranging shows by their major component manu-
facturers.

The United States’ stand could be one of the biggest
at Olympia, embracing forty to fifty US firms in a
10,000 sq. ft. area. France is expected to take 4,000 sq.
ft. for twenty of her leading companies, many of whom
will be showing equipment used in one of the toughest
component fields — the manufacture of integrated cir-
cuits. The Russian display will cover 1,000 sq. ft.

This is only the second time that the electronic com-
ponent show has “gone international”. The previous
twenty shows were strictly British-only.

More than 20% of the exhibitors at the 1971 show
will be from abroad, say Industrial Exhibitions Limited.
the organisers. This compares with 17% overseas interest
in 1969, the last show.

The 1971 LECS, promoted by the Radio and Elec-
tronic Component Manufacturers’ Federation, will be
the biggest yet staged, occupying 190,000 sq. ft. of
Olympia, compared with 130,000 sq. ft. in 1969.

In connection with the exhibition an Electronic Com-
ponents Conference, organised by the Electronic Com-
ponents Board, will be held at the Royal Garden Hotel.
Kensington.

3 +3 WATT STEREO TUNER AMPLIFIER FROM

EAGLE PRODUCTS

This ncw sterco tuner amplifier
retails at £40 19s.0d. Features in-
clude AM and FM MPX facilities
with an FM sensitivity of two micro-
volts for dB quieting.

BEADY EYE ON TV

“My hair prickles when I hear
advertisers talk of a television set
simply as a means of reaching their
market. It so seldom occurs to them
that the set might be their market’s
way of looking at them, and that
the market might conceivably not
like what it sees.”—Northrop Frye,
Professor of English at Toronto
University, speaking on BBC
Radio 3.
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COMMENT

HEADSETS FOR HEATHROW

Radio headsets meeting the specifications and special
needs of the Air Traffic Control Centre at London’s
Heathrow Airport, are to be supplied by S. G. Brown
Ltd., of Watford, Herts.

The headset was developed by S. G. Brown at the
request of the Board of Trade. It is a variant of the
Envoy model designed for the Ministry of Technology
for use in language laboratories.

A moving coil transducer makes for excellent sound
reproduction and transmission. Polyurethane foam-filled
headband-cushion and earpads provide maximum com-
fort when the headset has to be worn for long periods.
The size of the earpiece assemblies can be adjusted and
the microphone can be moved to stay in any convenient
position.

The headset shown in use in a language laboratory

BRITISH AMATEUR ELECTRONICS
CLUB EXHIBITION ON TV

The officials of the B.A.E.C. were extremely pleased
when the BBC decided to televise the electronic games
on display at their annual exhibition in Penarth.

Six of the games were televised — the B.A.E.C. Rifle
Range, B.A.E.C. Flasher, Nim, ‘‘One-Arm” Flasher,
Reaction Timer and Bingo.

These games and the others shown at the exhibition
have, or will be, described in the club’s Newsletter.

From the proceeds of the exhibition and sale of raffle
tickets, etc., a donation of over £200 was made to The
National Kidney Research Fund and Kidney Research
Unit for Wales Foundation.

JANUARY 1971

2LO CALLING

2LO transmitter at Mullard’s Jubilee Exhibition

Henry Hatch of the “World Radio Club” recently
paid a visit to Mullard’s Jubilee Exhibition and was
filled with nostalgia when he saw part of the original
BBC transmitter on display — which operated under
the historic call sign 2LO.

When he told Doug Crawford and Marilyn Far-
thing, Radio Club’s compere and secretary, they
decided to take a look too. But to get into the mood
they insisted on wearing genuine gear of the 1920’s.
They persuaded Henry to do the same, and here
they are in the picture — Topping good fun, chaps!

“Oh, Yes. Delicious
Liquorice; isn't it 2"
1

“Would you please give I
me your opinion . . . ?

www americanradiohistorv com
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HIGH ACCURACY
THERMOSTAT

by

H. V. MORRIS, G3TCX

By taking advantage of a differential comparator integrated

circuit, this thermostat can maintain temperature control

within one-seventh of one degree Centigrade. Originally

intended for temperature control of photographic baths for

colour printing, it has many other applications where a very
close control of temperature is required

HERE HAVE BEEN A NUMBER OFf
Telectronic thermostat circuits

published using a thermistor or
the leakage current of a transistor
as the probe. Having tried several
of these and found that often the
differential between switch-on and
switch-off was too great, or that the
ambient temperature of the instru-
ment itself made a difference to the
actual temperature of switch-on or
switch-off, the author evolved the
circuit described in this article.

This has an on/off differential of
the order of one-seventh of a degree
Centigrade and ambient temperature
. differences at the instrument itself
over some 0°C to 30°C can be dis-
regarded, as will be shown later.

BASIC CIRCUIT

The circuit in its simplest form
1s shown in Fig. 1. The intcgrated
circuit is a Radiospares type 710-
OPA. This is classed as a differential
input voltage comparator and it is
basically a very sensitive electronic
switch. Its internal circuit and
terminal layout are shown in Figs.
2(a) and (b) respectively.

Returning to Fig. 1, input 3 on
the i.c. can be set to a voltage be-
tween zero and approximately 1
volt negative by potentiometer VRI,
When input 4 is positive of this
voltage (due to low resistance in
the thermistor) the output from the
i.c. at terminal 9 is —0.5 volt.
Making the voltage on input 4 more
negative (as a result of increased
thermistor resistance) relative to
that on input 3 causes the output
from the i.c. to change very abruptly
to a positive voltage, this being

342

+3.2 volts with the supplies shown.
The positive voltage bottoms the
n.p.n. transistor, TR, and pulls in
the relay.

The operation of the circuit in
practical use can be summed up in
the following manner. When the
thermistor temperature is lower
than the reference level set up by
VRI its resistance is high, and the
voltage at the inverting input of the
integrated circuit is negative. The
i.c. output is then positive, causing
the relay to energise. The relay con-
tacts complete a circuit to a heater
which raises the temperature sensed
by the thermistor. As thermistor
temperaturc increases its resistance
falls, causing the voltage at the
inverting input to go positive. At
the critical level this voltage is
sufficiently positive to cause the i.c.
output to go negative, releasing the
relay. The supply to the heater is
then broken, whereupon the tem-
perature sensed by the thermistor
commences to fall until its increas-
ing resistance causes the inverting
input to go sufficiently negative for
the i.c. output to go positive again,
The relay once more energises,
completing the supply circuit to the
heater. Thus, the circuit continu-
ally maintains the temperature
sensed by the thermistor at the
reference level. As mentioned earlier
it does this with an on/off differen-
tial of approximately one-seventh
of a degrec Centigrade, or 0.14°C.

It should be emphasised that the

Relay coil
(approx. 10O00N)
PP 12V pos.
stab
=
Relay
A contacts
b I
OABI du i —l
=R
Z20kn To load
supply
R cireut
' i 20300
4 bt
éThcrmistor 710-0PA 9 ) R
X o TH-BI12 2 - BCi1O7
i g6
Common
N 1
Temp. set
VR,
lkn ww Ro
4-7kn
A et
6V neg
stab
=
[ b
RI,R2,R3- 10°0 2 watt
fof
BCI107
Lead - outs
Fig. 1. The basic circuit of the electronic thermostat
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710-OPA integrated circuit changes
its output completely as a switch
between —0.5 volt and +3.2 volts
and that it is practically impossible
to obtain a voltage between these.
A normal opcrational amplifier is
of no use in a circuit of this nature
as the change of output would be
too gradual.

The temperature sensing clement,
thermistor X1, is a Radiospares
TH-B12 bead thermistor which has
a resistance of 2,0009 at 20°C and
1.65022 at 25°C, i.c. a change of
702 per °“C. This is connected as
shown through a 20k< resistor to the
6 volt negative stabilised supply. At
the junction therc is then approxi-
mately 0.54 volt applied to input 4
at 20°C. The potentiometer VRI
can be sct to match this and the
thermostat will switch on and off at
this temperature. Other temperatures
can of course be sct by VRI within
the limits of the thermistor (125°C
maximum bead temperature s
quoted by the makers). For normal
applications, the thermistor should
be totally cenclosed 1n a small glass
or plastic tube. If a very rapid
response is required, the actual bead
can protrude from the end of a
plastic tube, this bolding the neck
of the thermistor and keeping liquid
oft the leads. (Sce Fig. 3). Araldite
can be used to seal the joints.

Both the thermistor and the inte-
grated circuit are available from
Charles H. Young Ltd.. 170 Cor-
poration Sreet, Birmingham 4. In
common with other Radiospares
components they must be purchased
through a retail source — they can-
not be obtained direct from Radio-
spares.

The relay shown in Fig. 1 should
have a coil resistance of approxi-
mately 1,0000 and be capable of
operating reliably at 12 volts. As
is described later. the author em-
ployed a dry reed relay.

SELF-HEATING OF
THERMISTOR

If the device is to be used to
control the temperature of a liquid
bath, as was the aim in the
writer’s case, the self-hecating of the
thermistor due to the current flow-
ing through it is of little importance,
but if it is in air it might cause
some error.

In the circuit as shown the power
in the thermistor is approximately
0.12mW ({mA at 0.5V). As the self-
heating effcct is quoted by the
makers as 1.2mW per degree Centi-
grade the thermistor  will  be
approximately  0.1°C  above the
ambient temperature. This can, the
author thinks, be disregarded.

AMBIENT TEMPERATURE OF
INSTRUMENT

The ambient temperature of the
i.c. itself (and not the probe) was

JANUARY 1971

8-2kn

AAAAA
YYYY

SAAAAA

500n

Non-inverting
input O

Inverting
input

-
= Ilkn
=

+Vg
53-9kn

) Y YY)

Common O

or earth

IOOn%

1

(a)
+Vg QOutput
i L
14 13 12 11 10 9 8
TOP VIEW
I 2 3 4 5 6 7
T T
Common Non. Inv. —Vg
or earth inv. Input
input
)

Fig. 2(a). The internal circuitry of the Radiospares differential
input voltage comparator type 710-OPA
(b). Terminal layout of the 710-OPA integrated circuit

next considered. This was a matter
of some concern as several circuits
fall down on this point. The
makers’ literature shows that the
diflerential oflset voltage is 1.6mV
(which does not matter here as it
is taken up in the calibration of the

www americanradiohistorv com

instrument) and that it varies
5uV/°C.

Now when it is realised that the
input due to the thermistor chain
varies approximately 19,000uV per
degree Centigrade it follows that

difference in the i.c. temperature
343
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Dimensions of TH-BI2

—F

- 1Omm

25mm ‘ « X

-

Disc of Perspex

e —

Fig. 3. Dimensions of the TH-B12 bead thermistor and a method

of probe assembly which may be used when very quick response

is required. The Perspex disc is drilled to take the thermistor as

a push fit, and is secured to the Perspex tube with Araldite.
Araldite is also used to seal the bead to the disc

Perspex tube f4"dia

will have no perceptible effect on
the temperature of operation.

HIGHER POWER OPERATION

Using a conventional relay to
control the load is not always the
best approach, particularly when
several kilowatts are being con-
trolled. The writer devised several
completely solid-state circuits to re-
place the relay.

However as the object in this
case was to control photographic
baths for colour printing, into which
one was immersing one’s hands,
none of the circuits met the writer’s
idea of safety in this application.
This was because the thermistor
probe in all cases was connected
(via various components) to one side
of the mains. It is apprcciated that
this can be the neutral side and that
the probe is insulated - but!

Therefore the circuit given in
Fig. 4 was used. Here, the relay is
replaced by a reed switch and
operating coil, the switch controlling
the thyristors as shown. This gives
complete isolation from the mains.
The circuit has been used very
successfully to control immersion
type heaters up to 3kW using ap-
propriate thyristors and heat sinks.
The thyristors require a p.i.v. rating
of 400 volts and a current rating
suitable for the load. For the 3kW

switch merely couples together the
two gates of the thyristors, where-
upon they turn completely on, giving

full power (not half-wave) to the
load. Gate opcratling conditions are
controlled by the two zener diodes,
which may be 1.5 watt types.

CONCLUSIONS

Several of (hesc thermostats have
been made and used. and the circuit
is certainly very accurate, stable and
easy to gct into opecration. The
original prototype employed bat-
tertes for the supply but the models
built for serious use have stabilised
supplies obtained from a miniature
mains transformer with appropriate
zener diodes. as shown in Fig. 5. In
this circuit. the value of R is found
experimentally, and should be such
that a current of 30mA flows in the
zener diodes.

Construction is left to the in-
dividual as therc is nothing critical
in the layout. VRI of Fig. 1 is
mounted to the front panecl of the
unit and is fitted with a pointer and
scale. It is calibrated by taking the
controlled bath to the desired tem-
perature and marking the setting of

12V stab

Operating coil
{

/

OA8I F ——Reed contacts

00999 pom

-

3kn 4
10%03
2w

YVvY

8cI07

To load
A 4
J L ¥
" Cathode
P4 »
TH ¥ Gate & TH,
\Anodz
'

Z),Zp 68V Zener diodes
TH),TH2 Thyristors, to suit load

AC.MAING O

load, two 400 piv. 16 ig. 4. ' j ’
thyristor‘sv were ugeld"’ The ?&;g Fig. 4. Employing a dry reed switch and two thyristors to control the load
Avoid disappointment in 1971
Place a regular order for your monthly copy of
The RADIO CONSTRUCTOR
or take out an annual subscription see announcement page 375
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— e =

VRI  which causes the load
switching to opcrate.

All safety precautions must be
observed. In particular, the mains
carth lead must be taken through
the instrument to the load reliably.
The unit should be enclosed in a
metal casc which is reliably con-
nected to earth also. A uscful point
to note is that the terminals on the

12V pos
stab

L 1ooopF L 12v iw integrated circuit are an exact fit
E3OV wkg. x Zener diode for 0.lin. Veroboard.
e EDITOR'S NOTE
Common A suitable reed switch and oper-
Lt ating coil (with a resistance of
%, v 800%2) for the circuit of Fig. 4 are
enegidiode available from Home Radio (Com-
ponents) Ltd. under Cat. Nos.
” o WS122 and WS141 respectively.
V ne i
D-04 - SOPIV. 50mA rectifiers Smg Mains transformers offering a

Fig. 5. The simple stabilised supply employed to power the
thermostat. The lower zener diode may be 6.2V if a 6V component

cannot be obtained

secondary voltage of approximately
22 for Fig. 5 are generally available,
a typical example being Home Radio
Cat. No. TMM10, which offers
12-0-12 volts at 0.25 amp.
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AMSAT-OSCAR-B
PROGRESS

From the latest Newsletter issued by the Radio Ama-
teur Satellite Corporation of Washington D.C., we
learn that progress is being made with the next radio
amateur satellite. Amsat-Oscar-B will be a small com-
munications satellite designed to operate with radio
stations in the amateur radio service. It will contain
two experimental repeater packages, a multi-channel
command decoder and an experimental telemetry system.
The whole system will be solar powered and is planned
to have a life of one year.

The first of two repecaters is being assembled by the
Australian AMSAT Group in Melbourne. It will use
FM techniques, 1459MHz being used for uplink and
432.1MHz for downlink signals. Transmitter power
output will be approximately one watt on each of four
channels.

The sccond repeater is being constructed by the
EURO-OSCAR Group in Marbech, West Germany. It
is a linear repeater having a passband of SOkHz, using
a ten watt p.e.p. power amplifier. Approximately 432.1
MHz will be used for uplink and 145.9MHz for down-
link.

The command decoder is being built by the Australian
Group and is an improved version of that used success-
fully in OSCAR 5. The new satellite will also contain
an experimental telemetry system for readout on stan-
dard amateur RTTY equipment in a form suitable for
processing by small digital computers.

Mecchanical fabrication of the module cases and satel-
lite structure has been completed. Solar cells and storage
batteries have been acquired and are being tested. The
two communication repeaters arc under construction and
a development prototype of the Australian repeater has
been in operation from a tower in Melbournc. Develop-
ment versions of the EURO-OSCAR repcater have been
flown in high altitude balioons over Germany. and
amateurs have been successful in communicating through
this repeater during these flight tests.

AMSAT President, Perry Klein, K3JTE, states “To
justify the launch of an amateur satellite as a secondary
(piggyback) payload by the National Aeronautics and
Space Administration. it is ncccssary to show that the
satellitc will not jeopardize the success of the primary
payload, and that the proposed mission has worth-while
objectives. For Australis-OSCAR-5, primary mission
justification was the 10 metre beacon propagation ex-
periment and the telemetry, command and stabilisation
is its communications application™.

“Specifically, the mission objectives of A-O-B include
the demonstration of the feasability of using satellites
for communications with small user terminals. Examples
are ‘bush” communications, emergency communications,
communications betwcen medical centres. . . . . . . and
direct satellite-to-home voice broadcasting to simple
amateur receivers.”

“The transmitter power output of A-O-B is cxpected
to be suflicient to permit useful reception with ordinary
amateur reccivers using low-gain receiving antennas.
AM, FM and SSB signals will be transmitted using the
satellitc linear repeater to demonstrate. for the first
time, the potential of using satellites for satellite-to-home
voice broadcasting directly to conventional. inexpensive
receivers.”

“In addition to the other mission objectives. it is anti-
cipated that A-O-B will contribute to the advancement
of education and training in satellite technology . . . . .
previous OSCAR satellites were used in schools for
group and individual training. Noteworthy were the
cfforts of the Talcott Mountain Science Centre, in Con-
necticut, where over 300 students were introduced (o the
concepts and methods of satellite tracking using real-
time passes of Australis-OSCAR-5.” A.C.G.
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NOW HEAR THESE

Times = GMT Frequencies = kHz

@® BRAZIL

Radio Universitaria Santos Dumont may be heard
on 17725 around 0200.

ZYZ20 Radio Relogio, Rio de Janeiro has a 24
hour schedule and can be heard on 4905 (5kW) from
around 2330.
® CUBA

Radio Havana can be heard on 9525 (50kW) around
0100 and also to Europe, in English, from 2010 to
2140 on 17705 (100kW).

@ CANARY ISLANDS

Centro Emisor de Atlantico de Radio Nacional
de Espana can be heard from 2000 to 0500 with a
service to Latin America on 11800 (50kW) and on
15360 (50kW).

@® CHINA (TAIWAN)

The Voice of Free China, Taipei, may be heard,
in English, from 1800 to 1900 on 9765 (100kW).
@ INDONESIA

RRI (Radio Republic Indonesia) Djambi can be
heard from around 1530 to 1600 sign-off on 4927.
Banda Atjeh has been logged, at 1600 sign-off, on
4954. Medan may be heard after 1600 on 5084.
® GHANA

Ejura can be heard on 3350 (20kW) at 2015 with
light music and a talk in English, providing condi-
tions are suitable.
® REPUBLIC OF CONGO

A nearby transmission to the above. in terms of
frequency. is that of Radio Brazzaville on 3232
(1.5kW). logged with African drums and music at
2020.

@® REPUBLIC OF NIGER

Whilst tuning around the above two channels.
also try 3260 (4kW) for Radio Niger, heard recently
with African chants and music.
® UPPER VOLTA

A further African transmitter to log is that of
Ouagadougou on 4815 (4kW). Listen for the French
announcements at 2030.
® UGANDA

Still dealing with African transmitters, Kampala
can be heard on 4976 (3/8kW) around 2100, often
with English songs and announcements.

@ FEDERAL REPUBLIC GF CAMEROON

The final African station to which attention is
drawn is that of Radio Yaounde on 4972 (30kW). It
can be heard around 2100 or so with announcements
in French.
® COLOMBIA

HJAG Barranquila may be logged on 4906 (1kW)
around 0230 or so. Heard recently with Latin
American music and identification as “FEmisora
Atlantico™ at 0302.

@® BOLIVIA

To log this country, listen around 0230 on 4832
(IkW) for CP70 Radio Grigota, Santa Cruz.
Announcements are made in Spanish.
® ECUADOR

HCHE4 La Voz Esmeraldas on 4875 (5kW) has
been logged at 0233 with light music and station
identification.

Acknowledgements to our own Listening Post and
SCDX. |
THE RADIO CONSTRUCTOR
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@ Cover Feature

MV

THE

‘CRUSADER’
SIMPLE SUPERHET

(Part 1)
by
F. A. BALDWIN

This receiver design is presented as an exercise in superhet construction

for the beginner who has previously built the simpler ‘straight’ or t.r.f.

receiver and who now wishes to delve into more complex designs. It should

not, however, be undertaken by the beginner as a first attempt at receiver

construction. The design has been kept as simple as possible, consistent
with efficient operation over its wide frequency range

the ‘Crusader’ is strongly recommended to beg-

inners. Both design and construction have been
kept simple, the inclusion of an assembled and pre-
aligned coilpack considerably assisting in this respect.
Additionally, three tagstrip sub-assemblies containing
many of the smaller components may be wired up prior
to their being fitted to the chassis, this making the
wiring-up process a simpler task. The three tagstrip
sub-assemblies are shown in the wiring diagrams to
be published next month. The smaller components
not shown in these diagrams are wired direct to the
respective valve-holder and i.f. transformer tags etc..
as described in Part 2.

All the components used in this design should be of
the best quality. They are specified in the Compo-
nents List.

A fully shrouded double-wound mains transformer
is incorporated, thereby providing complete isolation
from the mains supply. The transformer used should
be that specified.

The nominal coverage offered by the coilpack is:
SW2. 18.75 to 6MHz (16 to 50 metres): SWI. 6 to

! S A FIRST EXERCISE IN RECEIVER CONSTRUCTION,
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1.85MHz (50 to 160 metres); MW, 1,546 to 545kHz
(194 to 550 metres); and LW, 375 to 150kHz (800
to 2,000 metres). It will be noted that the use of the
coilpack offers the advantage that medium and long
wave reception is available, both for entertainment
purposes and for Dx work (a considerable interest
is centred these days on medium wave Dx). The fact
that the ‘Crusader incorporates bandspread tuning
causes the ranges provided by the receiver to be
slightly altered from the nominal figures. There is still
an adequate degree of overlap between short wave
ranges but the highest frequency on each range is a
little lower than the figure just quoted. It may be
mentioned at this point that both the coilpack and
the i.f. transformers are supplied pre-aligned, where-
upon reception is possible as soon as construction has
been completed. A very small amount of lining-up, to
take up varying stray capacitances in individual
receivers. is required, but this process can be carried
out with received signals and there is no necessity for
a signal generator. The settings of trimmers and
iron-dust cores in the coilpack and if. transformers
must not be altered before or during construction.
or the advantage given by the use of pre-aligned
components will be lost.

The design incorporates the following stages:
frequency changer; intermediate frequency (i.f)
amplifier; detector and automatic gain control (a.g.c.)
diode: first a.f. amplifier; a.f. output stage; and power
supply. The coilpack employed has a fifth position on
its range switch which disables the r.f. circuits and
allows an a.f. input. applied to a socket on the rear
of the chassis, to be coupled to the first a.f. amplifier
stage for subsequent repraduction by way of the
receiver loudspeaker. This input signal may be pro-
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Fig. 1. The circuit of the ‘Crusader’ superhet receiver. The colours shown around V1 apply
to the coilpack connections. Switches S1(a) to S1(e) are integral with the coilpack

vided by a gramophone pickup or tape recorder, or
by any similar source of audio frequency.

The Circuit

The circuit diagram is given in Fig. 1. Sl(a) to
Sl(e) are sections of the range switch already fitted
in the coilpack. For simplicity, only the coils for one
range are shown. The coilpack circuit around Sl(a)
to S1(d) connects into circuit via four coloured tags
and a flying lead, the colours being indicated in the
diagram. The yellow tag connects the coilpack to
chassis. At Sl(e) connections are made by way of
switch tags identified as ‘A’, ‘B’ and ‘C’ respectively.

The aerial signal is fed, via Sl(a), to the selected
primary of L1 and is then coupled to its secondary
winding L2. L2 is tuned by bandset variable capacitor
Cl, bandspread variable capacitor C2 and aerial
trimmer capacitor C3. Cl is ganged with the oscil-
lator bandset variable capacitor, C10, and C2 is
ganged with the oscillator bandspread variable capa-
citor, CI1. C3 is a separate control, secured to the
front panel.

The selected signal is now passed to the signal
grid (pin 2) of the heptode section of V1 via a.g.c.
blocking capacitor C4. An a.g.c. voltage is fed to
this grid via resistor R1 from the a.g.c. line. Positive
h.t. potential is supplied to grids 2 and 4 (pin 1) via
resistor R2, these grids being bypassed to chassis by
capacitor C5. The anode of the heptode (pin 6)
couples to the primary winding of IFT1, the anode
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circuit being decoupled by R3 and C6. The two
capacitors conected to the windings of IFT1 are an
integral part of the if. transformer and are fitted
inside its can by the manufacturer. The same applies.
incidentally, to IFT2. Grid 3 (pin 7) of the heptode
section is connected, externally, direct to the triode
section grid (pin 9).

The triode anode (pin 8) is connected to the h.t.
positive line via resistor R4, and to the selected

- oscillator coil secondary winding via CI3, R5 and

switch SI(d). The triode has grid leak bias due to
C12 and R7, R7 being returned to the triode cathode
(pin 3). Cathode bias for the heptode section is
supplied by R6 and C8. The triode grid couples
to L3 via C12 and S1(c), the coil being tuned by C10
(bandset) and Cl1 (bandspread). Padding capacitor
P is an integral part of the coilpack and is not fitted
by the constructor. R5 js included in the oscillator
feedback circuit from the anode to ensure that
squegging (excessively heavy oscillation resulting in
a loud hissing from the speaker) does not occur,
and it allows an adequate oscillation amplitude to be
available over the whole range of frequencies covered
by the receiver.

Due to mixing in the heptode section of V1, an in-
termediate frequency signal, equal to the difference
between signal and oscillator frequencies, becomes
available at the heptode anode and is fed to 1FTI.
Both the primary and secondary of this transformer
(and those of 1FT2) are tuned to the intermediate
frequency. Most of the adjacent channel selectivity
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R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23

C3

C4
C5
Co6
C7
C8
C9
C12
C13
Cl4
C15
Cl16
C17
Cl18
C19
C20
C21
C22
C23
C24
C25
*C26
*C27
C28

Valves
\"2!
V2
V3

COMPONENTS

Resistors
(All fixed values %
stated)

watt 109, unless otherwise

1MQ

33kQ

10k

33kQ

1500

220Q

47kQ

220k Q2
470kQ

47kQ

10k

270Q

1MQ pot, log track, with S2
47k

270k Q2

39kQ

220k
2.2k

iMQ

470kQ2

2400 1 watt
2.2k 10 watt
220k

Capacitors
C1, C10 490pF variable, 2-gang type ME

(Jackson Bros. Ltd.)

C2, C11 25pF variable, 2-gang type C808

Jackson Bros. Ltd.)
25pF variable, type C804 (Jackson
Bros. Ltd.)
100pF silver mica
0.1uF, tubular, Mullard, 400V wkg.
0.1uF, tubular, Mullard, 400V wkg.
0.047pF, tubular, Mullard, 125V wkg.
0.01xF, tubular, Mullard, 125V wkg.
0.047p.F, tubular, Mullard, 125V wkg.
50pF silver mica
200pF silver mica
0.1uF, tubular, Mullard, 400V wkg.
0.1uF, tubular, Mullard, 400V wkg.
0.01xF, tubular, Mullard, 125V wkg.
30pF silver mica
0.01pF, tubular, Mullard, 125V wkg.
200pF silver mica
200pF silver mica
25uF electrolytic, 6V wkg.
0.01uF, tubular, Mullard, 400V wkg.
100pF silver mica
4uF electrolytic, 350V wkg.
50uF electrolytic, 25V wkg.
32uF electrolytic, 450V wkg.
32uF electrolyti¢, 450V wkg.
0.047p.F, tubular, Mullard, 125V wkg.

*Contained in single can, complete with
mounting clip.

ECHS81
6BAG6
6AT6

V4  6BW6
V5 EZ8!
Coilpack

Coilpack type CP3F/G (Denco)
L.F. Transformers
IFT1, IFT2 1LF. Transformer type 1FT11/465
(Denco)

Transformers

T1 Output transformer type OPT289 (H. L. Smith
& Co. Ltd.)

T2 Mains transformer, secondaries: 250-0-250V
75mA, 6.3V 3A, 63V 2A. Type 3104A
(H. L. Smith & Co. Ltd.)

Valveholders
3 - B9A
2 - B7G

Socket Strips
1 — Aerial-Earth socket strip (Home Radio Cat.
No. Z101A)
1 - AF. input socket strip (engraved ‘PU’)
(Home Radio Cat. No. Z101B)
1 — Loudspeaker socket strip (Home Radio Cat.
No. Z101C)

Dial and Drive
2 — Ball Drive Dials, Pt. No. 4489 (Jackson Bros.

Ltd.)

Tagstrips
(All tagstrips are available from H. L. Smith & Co.
Ltd.)
1 — 8-way, tags 3 and 6 earthed (see Fig. 7)
1 — 6-way, tags 1 and 4 earthed (see Fig. 8)
1 — 5-way, tags 1 and 4 earthed (see Fig. 9)
2 — 4-way, end tags earthed (see Figs. 3 and 4)

Knobs
3 — Knobs (H. L. Smith & Co. Ltd))

Speaker
3Q speaker

Pilot Lamp
PL1 Type LES, 6.5V, 0.15A (H. L. Smith & Co.
Ltd.)

Chassis
14 x 83 x 3in. (H. L. Smith & Co. Ltd.)

Side Brackets
2 — 23 x 2%in. (H. L. Smith & Co. Ltd.)

Cabinet
15 x 9 x 8in. grey hammered finish, complete
with front panel (H. L. Smith & Co. Ltd.)

Miscellaneous
Grommets (3-off {in. 7-off %in.), 3-core power
lead, solder tags (5 cff 6BA), ‘Crusader’ motif
(see text), ‘Systoflex’ sleeving, coaxial cable,
wire, nuts, bolts, etc.
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Fig. 2(a). Drilling measurements for the front panel. ‘A’ is for the decorative motif, ‘B’
the panel lamp, ‘C’ the bandset capacitor, ‘D’ the bandspread capacitor, ‘E’ the aerial trimmer,
‘F’ the wavechange switch, and ‘G’ the combined a.f. gain control and on-off switch
(b). Top view of the chassis deck showing the centres of major components
(c). The chassis front apron. Holes ‘E’, ‘F' and ‘G’ correspond to the similarly lettered

holes in the panel
(d). The chassis rear apron. ‘H’ indicates the position of the loudspeaker socket strip, ‘I’ the
aerial/earth socket strip, and ‘J’ the a.f. input socket strip
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offered by the receiver is, in fact, provided by the
tuned circuits in 1FT1 and 1FT2.

The i.f. signal from IFTI is next passed to the
signal grid (pin 1) of if. amplifier V2. An a.g.c.
voltage is applied to this grid via the secondary
winding of IFT1. Grid 2 (pin 6) couples to the h.t.
supply via R10, C14 being the bypass component.
Bias voltage for the cathode (pin 7) is provided by
R12 and R16. Grid 3 (pin 2) couples externally to
the cathode. The amplified i.f. signal at the anode
(pin 5) is fed to the primary of IFT2, R11 and C15
providing decoupling.

The secondary of IFT2 connects to the detector
diode anode (pin 6) of V3 and to the diode load, R15.
The detected a.f. signal across R15 is then applied,
first by way of the i.f. filter given by R14 and C19,
then via blocking capacitor C18, to switch tag ‘B’ of
the coilpack. When either SW2, SW1, MW or LW is
selected by this switch, the detected a.f. signal is
passed to a.f. gain (volume) control R13. The desired
amount of a.f. signal is then tapped off by the slider
of R13 and fed to the triode grid (pin 1) of V3. This
triode amplifies, giving an amplified a.f. signal at its
anode (pin 7). The anode load resistor is R17, with
R16 and C24 providing decoupling. C23 is included
to bypass any remanent i.f. signal which might still
be present at the anode.

When the switch in the coilpack is set to its fifth
position, contact ‘A’ connects to contact ‘C’. Any
signal applied to the a.f. input socket is then passed to
a.f. gain control R13, and thence to the grid for
further amplification.

The a.g.c. diode anode (pin 5) of V3 receives an i.f.
signal from the anode of V2 via Cl17. However, the
diode load, R19, is returned to chassis instead of to
the cathode of the valve, with the result that the
a.g.c. diode cannot rectify until the signal amplitude
from V2 exceeds the cathode bias voltage dropped
(due to anode current in the triode section) across
R18. Thus, no a.g.c. voltage is developed for low i.f.
amplitudes at V2 anode, with the consequence that
the receiver always offers maximum sensitivity for
very low signal levels. This method of operation is
described as ‘delayed a.g.c.’, the term ‘delay’ applying
10 signal voltage and not to time. The a.g.c. voltage
produced by signals overcoming the delay is nega-
tive of chassis and is applied, as a grid bias voltage,
to the signal grids of V1 and V2 via the filter net-
work given by R23, C28, R9, C9, R8 and C7. The
a.g.c. voltage is proportional to the strength of the
received signal, with the result that an increase in
signal strength causes a corresponding reduction in
gain in V1 and V2. The receiver, therefore, auto-
matically adjusts its own sensitivity to match the
strength of the signal being received, and the audible
output from the loudspeaker tends towards a constant
level despite very wide variations in the strength of
received signals. The a.g.c. circuit also compensates
for fading. When a fading signal falls in strength,
the sensitivity of the receiver increases to counteract
the effect, and vice versa.

The amplified a.f. signal at V3 anode is next
passed to the signal grid (pin 2) of V4. V4 is the
power output valve and it drives the speaker by way
of output transformer T1. Grid 2 (pin 8) of V4
connects direct to the h.t. positive line, and the beam
plates (pin 9) couple externally to the cathode (pin 3).
Cathode bias is provided by R21 and C25.

JANUARY 1971

The power supply incorporates the full-wave rec-
tifier VS, the two outer ends of the h.t. secondary
of mains transformer T2 connecting to its anodes
(pins 1 and 7). A rectified h.t. positive potential
appears at the cathode (pin 3), this being fed to the
reservoir capacitor, C27, and smoothing components,
R22 and C26. The smoothed h.t. supply is then
available for the signai-handling stages of the
stages of the receiver.

The mains transformer has two 6.3 volt secon-
daries, one rated at 2 amp and the other at 3 amp.
The 2 amp winding is used for the rectifier, V5.
Since one side of V5 heater is made common with
the cathode, this 6.3 volt secondary is at h.t. potential
and cannot be used to supply any other heaters in
the receiver. The remaining 3 amp secondary is
employed for the heaters of V1 to V4 inclusive and for
the pilot lamp PL1. The heaters of V1 to V4 have one
side common to chassis, the circuit being completed by
connecting together all the points designated *X’. The
6.3 volt 3 amp secondary is provided with a centre
tap, and the 2 amp winding with a 5 volt tap. Neither
of these are used in the present circuit. Each of the
tap leads is taped up separately. to ensure that it
makes no contact with chassis or any other connec-
tion.

A final point is concerned with the dual electrolytic
capacitor C26, C27. This is specified as 450V wgk.,
although a working voltage of 350 is adequate for
present circuit requirements. However, the choice
of the higher working voltage ensures that there is a
good safety margin ‘in hand’. It may be found, also,
that 32+ 32uF electrolytic capacitors are more easily
obtainable in the higher working voltage.

Construction

Fig. 2 gives drilling dimensions for the various .
items of metalwork. The front panel is shown in (a),
the chassis deck in (b), the front chassis apron in (c)
and the rear chassis apron in (d). 1t is assumed that
the constructor has acquired sufficient experience to
be able to undertake the metal-working required for
the ‘Crusader’ without the necessity for instructions.

Commence first with the panel shown in Fig. 2(a).
Drill hole E for variable capacitor C3, and hole G
for a.f. gain control R13. Drill hole F for the coil-
pack mounting bush. This last hole is a little higher
than holes E and G, in order to allow sufficient
clearance for the coilpack trimmers whean the chassis
and panel assembly is fitted in the cabinet.

Next drill hole A }in. to take the ‘Challenger’
motif. The motif may be purchased at the button
counter of a Woolworth's store. The {in. hole accepts
the button eye, and the button is secured in position by
adhesive after the receiver metalwork and assembly
have been completed. Drill hole B #in. for panel light
PL1. Holes C and D are not drilled at this stage.

Turn to the chassis deck shown in Fig. 2(b) and
cut out the main holes and mounting bolt holes for the
valveholders. V1 valveholder (B9A — 3$in. chassis
cutter) has pin 6 nearest the rear chassis apron. V2
valveholder (B7G — £in chassis cutter) has pin 7
nearest the rear chassis apron. V3 valveholder (B7G)
has pin 6 nearest the rear chassis apron. V4 valve-
holder (B9A) has pin 9 nearest the rear of the chassis
apron. V5 valveholder (B9A) has pin 2 nearest the
rear chassis apron. The valveholders are not mounted
yet.

(To be continued)
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SECRET
SWITCH

by
L. MORRIS )

A neat method of immobilising low voltage
equipment

switch to low voltage battery-operated transistor

equipment, the only proviso being that the equip-
ment must be housed in a wooden cabinet. The
writer fitted such a switch to the family transistor
radio, after his youngsters had devised a game which
involved switching on the set, then leaving it at full
volume - slightly off-tune! After the switch had
been fitted they were unable to get the set to func-
tion, whereupon they turned their attention to other
pursuits which were somewhat less nerve-racking.

IT IS AN EASY MATTER TO ADD A “SECRET" ON-OFF

THE SWITCH

The “secret™ switch is provided by a magnetic dry
reed switch mounted inside the cabinet of the radio
or other controlled equipment, this being wired in
series with the battery supply. It is actuated by a
magnet placed in an appropriate position outside the
cabinet.

The scheme is illustrated in Figs. 1(a) and (b). The
dry reed switch is held in place on the inside of the
cabinet wall by two small clamps made out of tin-
plate. A layer of black insulating tape is wound over
the glass of the switch at the appropriate points to
prevent the metal clamps making direct contact with
the glass. Each clamp is secured by means of a
cheese-head 2BA steel bolt. Before being fitted, the
heads of these bolts are filed down so that they
provide a flat surface which is approximately +;in.
proud of the outside surface of the cabinet, as shown
in Fig. 1(b). They are spaced apart such that the
dimension shown as “X” is equal to the length of
the magnet to be used.

To actuate the switch, the magnet is placed, out-
side the cabinet, on the filed flat surfaces of the two
2BA bolt heads, whereupon its own magnetism holds
it in place. The bolts and tinplate clamps carry the
field to the dry reed switch which then closes and
allows the radio, or other controlled equipment, to
be operated. 1f the magnet is later removed the dry
reed switch opens, and the equipment cannot then
function. The magnet can be carried in one’s pocket
when not employed for switching on the equipment,
or kept in a safe place, according to individual
requirements.

THE RADIO CONSTRUCTOR
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Fig. 1(a). How the dry reed switch is mounted
inside the cabinet
(b). Detail giving a side view of switch mount-
ing with the cabinet side in section, and
showing also the filed-down bolt heads

If the wooden cabinet on which the dry reed
switch is mounted has a thin wall, it will probably
be possible to use aluminium clamps to secure the
dry reed switch instead of tinplate, since sufficient
field to operate the switch will be available via the
steel bolts on their own combined with the physical
presence of the magnet itself on the outside of the
cabinet. A little experiment will soon determine
which metal can be employed for the clamps. It
is essential, of course, for the bolts to be steel as the
magnet will not, otherwise, remain in position on
the outside of the cabinet.

POSITIONING

The magnet and securing bolts can be fitted to
the top, front, back or any side of the cabinet, as
convenient. Dry reed switches and magnets are avail-
able from most electronic component retailers and
any type will be suitable for the present application.

It has to be remembered that dry reed switches
are rated at rather low contact currents. In the
present scheme the switch should not be directly
interposed between the battery and the large-value
electrolytic capacitor which normally appears across
the supply rails of a radio or other transistor equip-
ment. If the switch were so connected, the switching-
on surge given by applying the battery suddenly to
the discharged electrolytic capacitor could exceed
the current rating of the switch, and its contact life
would be reduced accordingly. The switch must,
therefore, be inserted into circuit after the large-value
electrolytic capacitor, as shown in Fig. 2.

JANUARY 1971

Existing
on-off
switch

To radio

_ -—
- Large-value ——
electrolytic !
equipment capacito -i-
circuit - ' T

Fig. 2. The dry reed switch must be inserted

in circuit after the usual large-value electro-

Iytic capacitor across the supply rails, in the
manner shown here

This means that, when the equipment is switched
on with the “secret” switch open, the battery will
connect to the electrolytic capacitor but will not be
applied to the remaining circuits of the equipment
being controlled. There will, in consequence, be a
discharge from the battery into the leakage resistance
of the electrolytic capacitor; but this should be very
small in practice. In the writer’s case, the discharge
current into the electrolytic capacitor (a 100pF com-
ponent) was found to be less than 10pA.

A small price to pay for domestic peace ! |

Obituary
R. N. L. CAWS, F.C.A., G3BVG

Norman Caws, a former President and Honorary
Treasurer of the RSGB, died on 2nd November at the
age of 69.

Educated at the City of London School, he qualified
as an incorporated accountant in 1926 and as a char-
tered accountant in 1960. He and his brother were part-
ners in a firm of accountants, and fram 1937 to 1967 he
was director and secretary of a public company. He
retired in 1967.

He first became interested in amateur radio in 1923,
joined the RSGB in 1946 and became licensed in 1947.

His services to the Society began in 1958, when he
was appointed Honorary Treasurer, serving also on the
Finance and Staff and VHF Committees. His next appoint-
ment was to a special committee established to organise
the Golden Jubilee celebrations. Norman had to forego -
his duties as Honorary Treasurer in 1963, the year of the
Jubilee, when he was elected President of the Society.

He was closely involved with the purchase of 35
Doughty Street as the Society’s new headquarters, and
his skill as an accountant was invaluable in the intricate
business of the financial arrangements involved. He was
a director and secretary of the Lambda Investment Com-
pany, the Society’s property-owning subsidiary.

In token of its appreciation of all his arduous work,
often carried out under difficult circumstances, the
Society's Council recently elected him an Honorary
Member, an honour which was to have been formally
announced at the next Annual General Meeting of the
Society.

The funeral took place on 9th November at Mortlake
Crematorium.

We extend to his widow and family our sincere
sympathy.
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INEXPENSIVE
BURGLAR
ALARM

by
A. G. WOOD

Use this simple low cost alarm 10 defend

your premises against intruders. A special

feature is a third wire which, when short-

circuited to the switch wiring, also triggers
the alarm

in Fig. 1. Here switch S, with normally open

contacts, is fitted to the door or window which
is to be protected, and it closes when the door or
window is opened. One disadvantage of this system
is that if the wires are discovered and cut by an in-
truder the alarm will fail to operate. Another dis-
advantage is that it is often easier to fit, at the door
or window to be protected, a switch which is
normally closed rather than one which is normally

. -

S Bell |

! VERY SIMPLE TYPE OF BURGLAR ALARM IS SHOWN

Fig. 1. A very simple form of burglar alarm

Fig. 2 shows a somewhat improved alarm. In this
circuit the bell is arranged to ring when the relay
is not energised, S being now normally closed. With
this circuit the alarm will sound if the wires to the
switch are cut but it still has disadvantages. The main
disadvantage is that the life of the battery will be
short because of the current which must flow all the
time to keep the relay energised. The battery could
be replaced by a mains supply unit, but the alarm
would then be dependent upon continuous availability
of the mains supply. Again, the alarm is still very
easy to defeat. Nowadays many people know that
alarm circuits are not likely to be as simple as the
one shown in Fig. 1 and that cutting the wires would
probably cause the alarm to sound. This alarm can,
of course, be prevented from operating by short-
circuiting the wires to the switch.
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Normally ciosed

l/reloy contacts
/‘(o_‘

Relay

s Bell

Fig. 2. In this system, switch S is normally

closed until the associated door or window is

opened. The relay contacts are shown in the
energised condition

=

TRANSISTOR ALARM

By making use of five resistors and two transistors
a more effective alarm may be constructed. The cir-
cuit for this improved alarm is shown in Fig. 3.
Wires 1 and 2 are normally short-circuited together
by ‘switches’ on doors and windows, etc. Any num-
ber of ‘switches’ (which need not be actual switches
but could be suitable lengths of fine wire, as de-
scribed later) may be employed, all connected in
series. Wire 3 follows the same route as wires 1 and
2 but is not connected to anything outside the
alarm unit. TR1 is biased off by R3 as long as wires
1 and 2 are short-circuited together or provided
there is a fairly low resistance between them. If any
one of the switches opens, or if either wire 1 or 2
is cut, TR1 and hence TR2 conducts and the bell is
activated. Wire 3 is carried along with 1 and 2 to
make it more difficult to defeat the alarm; if wire 3
is short-circuited to 1 or 2 the alarm sounds.

Hence, the alarm will sound if:

1. one of the switches on a door or window opens;
2. all three wires are cut; or
3. all three wires are short-circuited together.

In practice it is possible to run two wires from
one switch to the next if the system is arranged in
a loop, as shown in Fig. 4. This is the recommended
way of setting up the alarm, and it is quite difficult
to defeat the system provided the alarm unit itself
is in an inaccessable position.

The current taken from the battery is very low
except when the alarm is activated. The life of the
battery should be several months, but would be
greatly reduced if the bell were allowed to ring for
any length of time.

SUITABLE SWITCHES

The switches used to protect doors or windows
could be made from a few pieces of brass strip, but
the most reliable type to use are magnetic reed
switches. A reed switch is mounted on, or in, the
door frame and a magnet is positioned on the door
so that when the door is closed the magnet comes
near enough to the reed switch to cause its contacts
to make. When the door opens the magnet moves
away from the switch, which then opens and causes
the alarm to sound. The same scheme is used with a
window, the reed switch being mounted on or in the
window frame. In the case of steel door or window
frames, the reed switch and magnet should be
mounted on small blocks of wood to prevent the
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Fig. 3. The circuit of the transistor alarm unit
described in this article

metal frame from interfering with the operation of
the switch. (Suitable dry reed switches and magnets
are available from Home Radio (Components) Ltd,,
under Cat. Nos. WS119 and WSI124 respectively.)

To protect a room, attic or cellar temporarily, a
length of fine copper wire (about 40 s.w.g.) may be
included in the series circuit of switches. This wire
can be strung across the room or doorway at a
height of about 9in. above the floor. Even during the
day such a wire would be almost invisible and would
not be noticed. It breaks very easily, and as soon as
somebody walks into it the alarm will be triggered.

If for any reason it is necessary to make use of
normally open switches, these may be connected
between wires 2 and 3 or between wires 1 and 3.

*— 0]
®
& Normally closed @
switches on doors,
windows. etc
=
-
S

Fig. 4. The recommended method of wiring
up the switches in the burglar system

CONSTRUCTION

The alarm unit may be constructed in any con-
venient case. One unit was fitted under the plastic
cover on the bell. It is important that TR2 should
have low leakage, and the standing current for the
unit should be less than 0.5mA. For the unit just
referred to it was 300pA. If the current is higher
than 0.5mA it indicates that either there is an error
in the wiring or TR2 has a rather high leakage. In
the latter case the alarm should still function but the

JANUARY 1971

COMPONENTS

Resistors

(Al resistors & watt 10%)
R1 470Q
R2 47k
R3 3.3kQ
R4 220
RS 2200

Semiconductors
TR1 BCIi107
TR2 0OC26
Dl OASI

Battery

B1 6-volt ‘Lantern’ battery type 996
(Ever Ready)

Miscelluneous
Electric bell
Door and window switches, as required
Connecting wire

battery life will be reduced. (Be careful not to set
off the alarm when measuring the standing current.
A O-1mA meter will object to having half an amp
passed through it!)

The bell should be a good quality low voltage type
which draws a low operating current. The inexpen-
sive types available on the electrical counters of
chain stores tend to draw excessive current and
should not be used. That employed by the author
drew a current of 0.5 amp, and no heat sink was
required for the OC26. Also, do not use a heavy
duty bell or this will overload the 0C26. Diode D1
is included in circuit to protect the OC26 from high
voltage back-e.m.f. ‘spikes’ generated in the bell.
Take care to connect DI into circuit with correct
polarity.

When the unit is completed check that the bell
rings when the circuit between wires 1 and 2 is
broken, or when wire 3 is short-circuited to 1 or
2. The unit should be tested from time to time to
determine whether the battery is still in good order.

NEW INDUSTRIAL MONITORING
EQUIPMENT TELEPHONES PERSONNEL
WHEN FAULTS OCCUR

A new industrial monitoring unit that will indicate
failures in equipment at remote points has been de-
veloped by the Industrial Automation Division of
Shorrock Developments Ltd., Blackburn, a subsidiary of
Hawker Siddeley Dynamics. The monitoring unit can
be linked to Shorrock’s Tele-alarm, which automatically
makes a telephone call to a number of different people
and advises them of the dcfect by means of a tape
recording.

Typical applications are in manufacturing processes,
long-running computer programmes and boilerhouses
where staff are not required on hand unless a fault
occurs. The Shorrock equipment is modular and can be
tailored to monitor any number of points.
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BI-PAK WAREHOUSE CLEARANCE

Over 1 Million Semiconductors must be sold.
Order any or all of these. Bargain “SALE" PAKS.
Listed Below “NOW"
UNSORTED/UNTESTE\[{)AELI;JECODED/UNBEATABLE

No. Qt&. Description
150 Germ. Trans. PNP Mixed lots
200

SA2 Germ. & Sil. Alloy Trans. PNP ..

SA3 100 Germ. A.F. Trans. 300mW PNP . 10/-
SA4 200 Sil. Alloy Low gain switching Trans. 10/-
SAS 100 Sil. planar plastic trans. PNP .. 10/~
SA6 100 Sil. plastic ptanar trans. NPN 10/=
SA7 100 Sil. planar Trans. TOS plastic PNP 800mW . 20/~
SA8 100 Sil. planar trans. TO18 plastic NPN 500mW 20/
SA9 100 Sil. planar trans, plastic NPN med. & high gain 20/-

DIODES

SB] 200 GERM Diodes Gen.P .. 10/=
SB2 200 GERM Gold Bonded ... 10/-
SB3 200 Sil. Switching Diodes S0mA 10/=-
S84 200 Sil. Gen.P. Diodes 200mA . 10/~
SB5 300 Sil. & Germ. Mixed Diodes .. 10/~
The following are all new and Full( Tested Transistor Packs.

STI 50 PNP Trans. Mixed all coded Germ. 20/-

ST2 40 NPN Germ. To-5 2G339 Eqvt. 2N1302 ACI27
ST3 40 PNP Germ. AF 2G371B OC71-75 type ...
ST4 30 PNP Germ. VHF-2G407L=AF117=0C170
ST5 30 PNP Metal Alloy VHF 800m/cs Trans.
ST6 40 PNP/NPN Assorted Trans. all coded ...
ST7 40 DI1374 RF Trans. Eqvt. ASYS2 OC44/4
ST8 40 2N706 NPN Switching
ST9 30 2N708 NPN Sil. Trans.
STI0O 30 BSY28 NPN Sil. Trans. .

STI1 25 2N3703 PNP Sil. Trans. ...
ST12 25 TIS48=2N2368 NPN 400m/cs
STI13 25 SE/2N3646 NPN TO-18 plastic
ST14 40 253010 Sil. Alloy Trans. PNP TO ’
WHEN ORDERING PLEASE MENTION PAK. ORDER NO. IN ALL
CASES. CLUBS, SCHOOLS & OTHER ORGANISATIONS REQUIRING
LARGER QUANTITIES (100 min,) MAY SUBMIT THEIR OFFERS NOT
LATER THAN 1st FEB. 1971. 100 min. ST1-ST14. 1000 min. SA1-5BS.

* * NEW STOCK ITEMS * *
1 AMP SILICON RECTIFIERS ( MINIATURE
TYPE PRICE EACH At;lla QUANTHY' P4R9ICE PLASTIC CASE

350 m/cs
S

50-99 100+
IN4001 50 1/= 10d. 9d.
1N4002 100 1/= 10d. 9d.
IN4003 200 1/3 1 11d.
1N4004 400 1/6 1/4 1/1
IN400S 600 2/- 1/9 1/6
1N4006 800 2/6 2/3 2/-
1N4007 1000 3/- 2/9 2/6

300mW GLASS SILICON RECTIFIERS Do-7 Case
VOLTAGE RANGE 50-1000PIV AND PRICE AS FOLLOWS:

1-49 50-99 100+
50v 9d. each 8d. each 7d. each
100V 10d. .. 9d. ., 8d. ,,
200V 1d. 10d. 9d. ,,
400V /2, /1, /=,
600V 1/4 /3 1/2
800V /11, 1/10 ,, 1/9
1000V 2/3 2/2 2/-
GENERAL PURPOSE GERM. PNP POWER
TRANSISTORS

Coded GP100, BRAND NEW To-3 CASE. POSSIBLE REPLACEMENTS FOR:

0C25-28-29-30-35-36, NKT401-403-404-405-406-450-451-452-453 .

T13027-3028. 2N250A, 2N456A-457A-458A. 2NS11-511 A & B.

2(220-222, ETC. SPECIFICATION:

VCBO 80V VCEO 50V IC 10A PT 30 V\S/ATTS HEE 30-170.
25-99

PRICE: 1-24 100+
8/6 each 8/- each 7/3 each
GENERAL PURPOSE SILICON NPN POWER
TRANSISTORS

Coded GP300. BRAND NEW To-3 CASE. POSSIBLE REPLACEMENT FOR:
2N30S5, BDY20, BDY11.

SPECIFICATION: VCBO 100V. VCED 60V. 1C 15AMPS. PT. 115 WATTS,
Hfe 20-100. FT1 MHZ,

PRICE: 24 25-99 0+

1— 10
11/5 each 10/~ each 9/6 each

SEMICONDUCTOR HANDBOOK
240 PAGES OF SUGGESTED CIRCUITS — TRANSISTOR OUTLINES AND
SEMICONDUCTOR SPECIFICATIONS. INTRODUCTION AND EXPLANA.
TION IN 11 LANGUAGES: ENGLISH, DUTCH, FRENCH, GERMAN,
INDONESIAN, SWEDISH, SPANISH, PORTUGUESE, ITALIAN, ARABIAN.
SERBO-CROATHIAN. A HANDBOOK FOR ALL SEMICONDUCTOR
USERS. (DUTCH PUBLICATION). 3 PRICE 28/6 incl. P & P.

SEND ALL ORDERS

FOR BY-RETURN SERVICE

WHEN ORDERING PLEASE USE PAK NO'S
WHERE POSSIBLE AND DESCRIPTION.

BI-PAK=LOW COST IC'S

81.PAK Semiconductors now offer you the
largest and most popular range of 1L.C.'s avail
able at these EXCLUSIVE LOW PRICES. TTL
Digital 74N Series fully coded. brand new r

Dual in.line piastic 14 and 16 pin packages \

i

BI-PAK P vd . i
Ord.No. 5im Type Description BEH YR S
BP00 " 740N Quid " Z.inpur NAND

GAT &/6 576 4/6
BP Ol 740iN  Quad 2-lnput NAND g ! f

GATE = GPeN COL

LECTOR 6/6 /8 48
BP 04  7404N  HEX INVERTER e He A
BP 10 7410N  Triple 3-npuc NAND

ATE 6/6 5/6 4/s
BP 20 7420N  Dual 4-lnpur  NAND

GATE 6/6 576 4/6

8/6 5/6 4/s
8/6  5/6 4/8

BP 30 7430N  Single 8.lnput NAND
GATE

BP 40 7440N  Dual 4.input BUFFER
GATE

BP 41 744N BCD to decimal decoder

and N.I.T. Driver 22/6 20/- 1776
BP 42 7442N  BCD to decimal decode

(TTL O/P, 22/6 20/- 17/s

BP S0 7450N  Dual 2-Input AND/OR/

NOT GATL ~ expendabie 6/6 5/6 48
BP 53 7453N  Single B8-lnput AND/

OR/NOT GATE — ex-

pandable 6/6 5/6 4/6
BP 60 7460N  Dual 4-Input expand.

able 6/6 5/6 48
BP 70 7470N  Single JK  Flip-Fiap

edge triggered 9/ 8/- T/-
BP 72 7472N  Single Master Slave |K

Flip-Flop /- B/f= T/-
BP 73 7473N Dual  Master Slave K

Flip-Fiop 10/~ 9/-  8/6
BP 74 7474N Dual D Flip-Flop 10/~ 9/~ 86

BP 75 7475N  Quad Bistable Latch /- 10/~ 9/6
BP 76 7476N  Dual Master Slave Flip
Flop with preset and

clear 1/~ 10/- 9/6
BP 83 7483N  Four Bit Binary Adder 28/~ 22/6 20/-
BP 90 7490N  BCD Decade Counter 22/8 20/~ 17/6
BP 92 74%2N  Divide by 12 4 8it

Binary Counter 22/8 20/~ 17/6
BP 93 7493IN  Divide by '6 4 Eit

Binary Counter 22/6 20/~ 17/6
BP 94 7494N  Dual Entry 4 Bit Shift

Register 22/6 20/- 17/%
BP 95  749SN 4 Bit Up-Down Shifc

Register 22/6 20/~ 17/6

BP 96 7496N 5 Bit Shifc Register 24/- 21/~ 1876
Data is available for the above Series of Integrated Circuics
in booklet form. price 2/4.

Brand new. Full to manufacturers’ specification.
B8P 709 OPERATIONAL AMPLIFIER
Dual-in-line 14 pin package. SN 72709 4nd similar to MIC 7C9
& ZLD 709C. PRICE EACH  )-24 25-99 100up
10/6  9/-  Bj-
This is a high performance operationa! Amplifier with high im
pedance differential inputs and low impedance output

TTL INTEGRATED CIRCUITS
Manufacturers” ““Fall outs™" ~ out of spec devices inctuding functional
units and part functional but classed as out of spec. from the
manufacturers’ very rigid specifications. Ideil for learning 2bout
1.C."s and experimental work, on testing. some will be found perfect.

PAK No. PAK No.
UIC00 = S x 7400N ... 10/- UIC73 S x 7473N 10/-
UICOI - § x 740IN ... 10/- UIC7T4  § x 7474N 10/-
UIC02 ~ § x 7402N ... 10/.  UICIS  §x 7475N 10/-
UICO3 5 x 7403N 10/- UIC76 5 x 7476N 10/-
UIC04 5 x 7404N 10/ UICBO 5 x 74B0N 10/
UICO0S 5 x 7405N 10/- UICB2  5x 748IN . . 10/
UICIO 5 x 7410N 10/- UICB3 5 x 7483N .. 10/
UIC20 5 x 7420N 10/- UICB6 5 x 7484N 10/-
UIC40 5 x 7440N S 10/ UICS0 5 x 7490N 10/
UIC4) 5 x 7441AN 10/- UIC92 5 x 7492N 10/
UIC42 5 x 7442N 10/- UIC93 5 x 7493N 10/
UIC50 — 5 x 7450N 10/ UICo4 5 x 7494N 10/
UICST ~ S x 745IN 10/- UICIS S x 7495N . 10/-
UIC60 -~ 5 x 7460N 10/- UIC96 5 x 7496N . . 10/
UIC70 -~ 5 x 7470N ... 10/  UICXI 20 x As'd 74's 30/.
UIC72 -~ 5 x 7472IN . .. 10/-

Packs camnot be split but 20 assorted pieces (our mix) is avail.
able 35 Pak UIC XI. Every Pak carries our Bi-Pak Satisfacton or
money back Guarantee.

DUAL-IN-LINE DOW PROFILE SOCKETS
14 & 16 lead sockets for use with Dual-In-Line Integrated Circuits.

Order No. Price: 1-24  25-99 100 up
TSG14 14 pin type a o 7/6 &/ 5/3
TSO16 16 pin type . o Lo 10/- 8/6 T/9

RTL FAIRCHILD (U.5.A.) 1.C's
RTL Micrologic Circuits Qty. prices each

Epoxy case To-5 temp range 15°-55°C  {_11 12-24 25_99 100
#L 900 Buffer o . . 8/~ T/~ 8/6 5/&
il 914 Dual two-input GATE ° 8/- T/~ 6/6 58
L 923 J-K Flip-flop 10/6 10/- 978 9/-

Full data and circuits for IC’s in Bookfet form price 1/6 esch
#ATO3E Linear RF-IF AMPLIFIER . 11/— 10/  9/=
PLASTIC CASE To-5 6 iead up to 100 m /cs.

DTL DIGITAL 1.C.'s
DTL Dual In-Line Package Price
Type MC B44P Expandabie dua! 4-input Nand Power Gate 10/~ each
Type MC B45P Ciocked Flip-Flop S .
Type 862 Triple 3 Input NAND/NOR Gate .
FULL DATA SUPPLIED WITH UNITS

8/3

Piease send all orders direct to our Warehouse & despatch dept.

BI-PAK Semiconductors, P.O. BOX 6, WARE, HERTS.

Postage and packing add 1/.. Overseas add extra for Airmail.
Minimum order 10/.. Cash with order please.
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VALUE ALL THE WAY

LINEAR
INTEGRATED
CIRCUITS

BI-PAK
MONOLITHIC
AMPLIFIERS
(TO-5 8 lead)
BP709C, Operational am-

plifier, 15/= each.
BP701C, Operational am.
plifier (with Zener
output), 12/6 each.
P702C, Operational am-
plifier (with direct
output), 12/6 each.
P501,Wide ba:d ampli-

ADI6] ADI62

NPN PNP
MATCHED COMPLE-
MENTARY PAIRS OF
GERM. POWE
T RANSISTORS
For mains driven out-
put stages of Amplifiers
and Radio receivers.
OUR LOWEST PRICE
OF 12/6 PER PAIR,

HIGH POWER SILI-

SISTORS.
Ferranti ZT1487 NPN
VCB60 1c 6AfT. IM/cs

fier, 18/~ each.
BP52/, Logarithmic wide | VCE 40 Prot, 75 W
band amp., |4/= each. ,8, h 6 h
BP20/C, General pur- rice 6/- eac
rox lifi -5 8
ead), (voluge or cur-| 2N3055 1I5W, SIL
rent amp.), 12/6 each | POWER NPN

i.C. Oper:uonnl Ampli-
fier with Zener output
Type 701C. ideal for P.E.
Projects. 8 Lead TO-5
case. Full data.

Our price |2/6 each

5off 11/-each. Large Qty.
Prices quoted for.

SIL. G.P. DIODES
mW 30 .

10/~

40PIV(M|n ) 100 .. 30/
ub-Min 500 . £5

Full Tested 1,000 . £9

ideal for Organ Builders.

OA200/0A202
Each 1/9
SILICON Diodes
35 16

100 113
500 + /1
1000 off £30

* TRADE *

SEND FOR YOUR
FREE CATALOGUE

MULLARD I.C.
AMPLIFIERS
TAA24 Oparauonll
lmpulﬁer. 70/- each
TAA263, Linear AF
am pulﬁer, 15/= each.
TAA293, General pur-
pose amplifier, 19/6

each.

3]

CA3020 RCA (US.A)
LINEA
INTEGRATED
CIRCUITS

Audio Power Amplifier,
30/= each.

OTHER
MONOLITHIC
DEVICES
D13DI Silicon Unilateral

switch 10/= each.

A Silicon Planar, mono-
lithic integrated circuit
having thyristor electrical
characteristics, but wi
an anode gate and a built-
in “Zener” diode be-
tween gate and cathode.
Full data and application
circuits available on re-
quest.

OUR PRICE 12/6 each

FULL RANGE OF
ZENER DIODES
YOLT. RANGE 2-33V
400mW (DO-7 Case) 2/6
1-5W (Top-Hat) . 3j/6
tow (SO-10 Szud) 5/~
All fully tested 5% tol.
and marked. State volt-

age required.

BRAND NEW TEXAS
GERM. TRANSISTORS

Coded and Guarant'd
II No. EQVT.

TIO 82G417 AFL17
All 10/= each pack

2N2060 NPN SIL.
DU ALTRANS.CODE
DI1699 T

OUR PRICE 5/- each.

120 VCB _NIXIE
DRIVER TRANSIS-
TOR Sim. 8SX2I &
C407. 2NI1893 FULLY

SUPER PAK

KING OF THE PAKS Unequalled Value and Quality

NEW B8I-PAK UNTESTED
SEMICONDUCTORS

Satisfaction GUARANTEED in Every Pak, or money back.

[3
Ualk N9 I20 Glass Sub-min. General Purpose Germanium Diodes 0/~
U2 60 Mixed Germanium Transistors AF/RF ........... 10/-
U3 75 Germanium Gold Bonded Diodes sim. OA5, OA47. —IEI-
U4 40 Germanium Transistors like OC8I, AC128. 10/
us 60 200mA Sub-min. Sil. Diodes. ........... 10/-
(0] 30 Silicon Planar Transistors NPN sim, BSY95A, 2N706 10/-
u7 16 Silicon Rectifiers Top-Hat 750mA up to 1,000V ... 10/
us 50 Sil. Planar Diodes 250mA OA/200/202 .. coo T0/-
u9 20 Mixed Volts | watt Zener Diodes .. 10/-
Ul 30 PNP Silicon Planar Transistors TO-5 sim. 2N1132.. 10/-
Ul3 30 PNP-NPN Sil. Transistors OC200 & 25104 .. .. 10/~
Ul4 {50 Mixed Silicon and Germanium Diodes .. 10/-
UI5 25 NPN Silicon Planar Transistors TO-5 sim. 2N697 .. 10/-
U16 10 3-Amp Silicon Rectifiers Stud Type up to 1000 Piv. 10/~
U17 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 10/-
uvis 8 6-Amp Silicon Rectifiers BYZ 13 Type up to 600 PIV 10/~
Ul9 25 Silicon NPN Transistors like BCI108 ........... 10/~
U20 {2 {'S-amp Silicon Rectifiers Top-Hat up to {,000 PIV 10/~
(VY] 30 A.F. Ger i alloy Tr: s 2G300 Series &
©XG/0 coconcococooocacasosas 000000000000 000000000 10/~
U23 30 Madt’s like MAT Series PNP Transistors....... ees 10)-
U24 20 Germanium |-amp Rectifiers G/M up to 300 PIV... 10/-
U25 25 300 Mc/s NPN Silicon Transistors 2N708, BSY27... 10/~
U26 30 Fast Switch'ng Silicon Diodes like IN914 Micro-min 10/~
U28 Experimenters’ Assortment of Integrated Circuits, un-
tested. Gates, Flip-Flops, Registers, etc., 8 Assorted Pieces 20/~
U29 101 amp SCR’s TO-5 can up to 600 PIV CRS1/25-600.. 20/-
U31 20 Sil. Planar NPN trans. low noise Amp 2N3707 .... 10/~
U32 25 Zener diodes 400mVY D07 case mixed Volts, 3-18 .. 10/~
u33 I5 Plastic case | amp Silicon Rectifiers IN4000 series .. 10/~
U34 30 Sil. PNP alloy trans. TO-5 BCY26, 25302/4 ... 10/-
U35 25 Sil. Planar trans. PNP TO-18 2N2906 ......... V.. 10)=
U36 25 Sil. Planar NPN trans. TO-5 BFY50/51/52 ......... 10/~
U37 30 Sil. alloy trans. SO-2 PNP, OC200 25322 10/~
U38 20 Fast Switching Sil. trans. NPN 400Mc/s 2N301I | 10/~
U39 30 RF Germ. PNP trans. 2N1303/5 TO-5 10/-
U40 10 Dual trans. 6 lead TO-52N2060 ................. 10/-
U4l 25 RF Germ. trans. TO-1 OC45 NKT72 ........ vee.. 10)-
U42 10 VHF Germ. PNP trans. TO-1 NKT667 AFII7...... 10/=

[Code Nos. mentioned above are given as a guide to the type of device

in the Pak. The devices themselves are normally unmarked.

Silicon Microwave
Diodes Sylvania

S.AL)
IN218  and IN218R
matched pair S. Band
mixer, Max_overall noise
faction 13.7dB at 3,000
mjcs Brand new and box-
ed. Clearance Price 6 /-pr.

EX-EQUIPMENT
MULLARD
AF 117 tr s. Large

TESTED AND CODED SIL. RECTS. TESTED
NDI120. 1-24 3/6 each. |NEW LOW PRICE TESTED S.C.R.’S{;\\ 750, 3A 10a 304
TO-5 NPN 25 up 3/=each 1A IA TA 16A 30A| S50 1/- 2/9 4/3 9/6
————— (TO 5 (TO-66 (TOA48 (TO-48 100 1/3 3/3 4/6 15/-]
Sil. trans. suitable for case) case) case) case) 200 1/9 4/- 4/9 20/-
P.E. Organ. Metal TO-18|PIV each each eac each PIV each| 300 2/3 4/6 6/6 22/-
Eqvt. ZTX300 l/= each.|{ 50 4/6 5/= 9/ 10/6 25 20/-| 400 2/6 5/6 7/6 25/-
Any Qty. 100 5/~ 6f6 10/6 136 50 13| 500 3/~ 8/ 816 30/
200 7I- 7/6 11/6 15/= 100 28/-] 600 3/3 6/9 - 37 /=
FREE 400 8/6 9/6 13/6 18/6 200 32/-| 800 3/6 7/6 e 40/-
One 0/-Packofyour 600 10/6 11/6 15/6 15/= 400 35/-|1000 zl; 9/3 I2I6 50/~
own choice free with BOO 12/6 14/~ 18/= 30/~ 600 BO/-(1200 6/6 11/6 15/~
orders d £4 or TRIACs
over 2 Amp POTTED BRIDGE RECTIFIERs|VBOM 2A o
My
AF239  PNP_ GERM, 200v. 10/-, (To ”;To'“}) TS
SIEMENS VHF TRAN- I3 R 5E 5
SISTORS. RF _MIXER 400 20/- 24/~ 35/
&HOZ§CIU;JEP ,ISO ;OEC_' VBOM = Blocking volt-
PLACEMENT  * FOR DIACS age in either direction.
-AF 186 100's LUCAS 35A SILICON
OF "OTHER USES IN FOR USE WITH TRIACS S A s AL ICON
VO pRICE. 15376 |BRioo 7/6 each|Branded. 400 PIV. Special
each, 2599 6/9 each, Pt Gich M
100 -+ 6/- each. eac|
FET'S PR e osirzn > | UNJUNCTION
2N 3819... . 7/ Packed with semiconductors and UT46. Eqvt. 2N2646,
2N 3820.... 18 6 components, |0 boards give a Eqvt. TIS43. BEN3000
MPF105 ... 8/- guaranteed 30 trans. ana 30
LOW COST FET des. Qur price |0boards 10/=. 5/6 EACH
=28 |Plus2/-P. & P.
Fuli;/PTes!ed, Guarn_n- 25-99 5/ 100 UP 4/=
teed Perameters equit. |[PLEASE NOTE. To avoid any
to 2N3819, MPF102, [fyrtherincreased Postal Charges
2N5459. 1-24 7/6 each; |to our Customers and enable us NPN SILICON PLANAR

25-99 6/3 each; 100 up
5/6 each, Coded FEIS.
Full data sent. TO-72
case.

CADMIUM CELLS

ORPI2 8/6
ORP60, ORP6I 8/= each

can 4 lead type. Leads
cut short but still usable,
Real value at i 5 for 10/-.

PHOTO TRANS

OCP7" Tvn-

to keep our *‘By Return Postal
service’ whichis second to none,
we have re-organized and
streamlined our Despatch Order
Departmentand we now request
you to send all your orders to-

BC107/8/9, 2/-
1/10; 100 up, |/8 each; 1,000 off,
1/6 each. Fully tested and coded
TO-18 case.

each; 50-99,

gether with your remittance,
direct to our Warehouse and
Despatch Department, postal
address BI-PAK SEMICON-

UCT ORS, Despatch Dept.,

P 0.80X G,WARE HERTS. 10-Amp

Postage and packing still §/- per
Pl ST Tttt S P

SILICON HIGH VOLTAGE

RECTIFIERS
3-K.V. (3000 P.1.V.) Stud

Type with Flying ' 6/ N
- ®AC

QUALITY-TESTED PAKS

6 Matched Trans OC44/45/81 ’8|D 10/~
¢ R.d Spot AF Trans. PNP ... 10/~
6 W ite pot RF Trans, PNP ..... 10/~
5 Silicon Rects. 3 A 100-400 PIV .. 10/~
2 10 A Silicon Rects. 100 PIV . ... t0/=
20C| 140 Trans. NPN Switching. 10/~
| 12ASCRI100PIV .......... 10/~

3 Sil. Trans. 25303 PNP 10/=
3 200 Mc/s Sil Trans. NPN ‘BSY26127 10/=
3 Zener Diodes W 33V 5%, Tol.. 0/-
4 High Current Trans. OC42 Eqv! 10/=
2 Power Transistors | OC26 | C35 10/~
5 Silicon Rects., 400 PIV 250mA.. . 10/-
4 OC75 Transistors ver 10/=

| Power Trans. OC20 100V
10 OA202 Sil. Diodes Sub-min,
2 Low Noise Trans. NPN 1N929130
| Sil. Trans. NPN vCB 100 ZT86 .
8 OA8I Diodes

4 OC72 Transistors . 10/~
4 OQC77 Transistors ...... 10/=
4 Sil. Rects. 400 PIV 500mA .. .. 19/-
5 GET884 Trans. Eqvt. OC44 . 10/=
S GET883 Trans. Eqvt. OC45 .... 10/-
2 2N708 Sit. Trans. 300Mc/s NPN 10/~
3 GT3I LF Low Noise Germ Trans. 10/=
6 IN914 Sil. Diodes 75 PIV 75mA. . 10/=
8 OA9S Germ. Diodes Sub-min. IN69 10/-
3 NPN Germ. Trans. NKT773 Eqvt.. 10/~
2 OC22 Power Trans. Germ. . 1

2 OC2S Power Trans. Germ. .
4 AC128 Trans. PNP HighGain.

4 AC127/128 Comp pair PNP/NPN 10/=
3 2N 1307 NPN Switching Trans. .. 10/-
7 CG62H Germ. Diodes Eqvt. OA7I 10/-
3 AFI16 Type Trans.
12 Assorted Germ. Diodes Marke

4 ACI26 Germ. PNP Trans. .

4 Silcon Rect. 100 PIV 750mA

3 AF117 Trans. ....

7 OC8I Type Trans..

30CI171 Trans... .

5 2N292¢ 5il. EpoxY Tr. [}
70C 1
2257 1

2 10 A 600 PIV Sil. Rects. |S45R . |

3 BC108 Sil. NPN High Gain Trans 10/=
1 2N910 NPN Sil. Trans. VCB 100 . 10/=
2 1000 PIV Sil. Rect. |5 A R53310 AF | |-
3 BSY9SA Sil. Trans. NPN ZOOMc/s 10/-
3 OC200 Sil. Trans. 10/=
2 GET880 Low Nois 10/=
| AF139 PNP High Frel Trans..... | =
3 'NPN Trans. | STI4) & 2 STI40 10/=
4 Madt's 2 MATI00 & 2 MATI20.. 10/-
3 Madt's 2 MATIOI & | MATI2¢.. 10/-
40C erm Trans. AF ..... vee 10/=
3 ACI27 NPN Germ, Trans. ..... 10/=
| 2N3906 Sil. PNP Trans. Motorola 10/=
2 5il. Power Rects. BYZI3 ........ 15/=
1 Sil. Power Trans. NPN 100Mc/s.

TK201A ..., ... i5/=
2 2N {132 PNP Epitaxial Planar Sil... 10/=
3 2N697 Epitaxial Planar Trans Sil.. 15/=
4 Germ. Power Trans. Eqvt. OCl6. 15/=
I Unijunction Trans. 2N2646, 15/=
2 Sil. Trans 200Mc/s 60Vcb 2T83/84 15/=

20 NKT Trans. AF. RF. VHF. Coded +

Eqvt. List . ..... .  ..... 10/=
22N2712 Sil. Epoxy Planar HFE225 15/~
8 BY100 Type Sil. Rects., ....... 2

25 Sil. and Germ. Trans.
marked, New .

SEMICONDUCTORS FOR
“P.E."”” 50+50 AMP.

TYPE EACH TYPE EACH
2N1613 4/6 IN9I4 1=
2N3055 12/6 QA200 I
2N3703 3/-  BFYSI 3/6
2N3704 3/6 BYZI3 4/6
2N3707 3/9 40632 14/
2N3819 8/~ 22V I1iWZener 3/6

GIRO No. 388-7006

IBI-PAKY

63A
High Street
WARE
Herts.
P.O.Box 6
WARE
Herts.

KING OF THE PAKS BIF-PAK CIARAESAISACING MONEY BACK
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SPARK-FREE
ELECTROLYTIC
CHECKER

by
R. B. DEAN

This simple and inexpensive test unit provides

a quick and reliable check, without sparks

or current surges, of smoothing and reservoir
capacitors

sound radio, record-player or TV receiver, the

first components to come under suspicion are
the reservoir and smoothing electrolytic capacitors.
The usual test procedure employed here consists of
applying a good capacitor across each electrolytic
capacitor in turn. If the hum disappears when one
of the electrolytic capacitors in the receiver (or
record-player) is bridged by another in this manner,
then the faulty capacitor has been located.

WHEN HUM BECOMES EVIDENT IN A MAINS-DRIVEN

AVOIDING SURGES

To carry out this bridging test correctly the
receiver under test should be switched off whilst the
external bridging capacitor is connected across that
in the receiver. The receiver is then switched on
again and the effect of the added capacitor checked.

However, such a procedure takes time and, so far
as valve radio receivers and record-players are con-
cerned, a busy service engineer may connect the
external electrolytic capacitor across each internal
capacitor in turn with the set switched on, regardless
of the sparks and current surges which result when
the connection is initially made. Carrying out the
test in this manner is bad practice and can lead to
such eventualities as the early failure of the
associated h.t. reciifier. So far as TV sets are con-
cerned, the process of adding extra capacitance to
the h.t. circuits of the set when it is switched on is
even more to be condemned. Should a large-value
capacitor, of the type employed in TV receivers, be
connected uncharged across, say, an existing TV h.t.
reservoir capacitor when the set is turned on, it is
quite probable that definite damage will result.

Another reason why the application of an external
capacitor across an existing one in a switched-on
receiver represents bad practice is that the conse-
quent surge can result in a temporary ‘cure’ of an
intermittent fault. An electrolytic capacitor internal
foil connects to its terminals by rivetted joints, or
by joints which similarly hold the two connecting
metals together under pressure. Should such a joint
develop resistance, the capacitor may cause hum to
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appear in the receiver in which it is fitted. But, if
an uncharged capacitor is connected across the
faulty capacitor whilst the associated set is switched
on, the resultant current surge may make the high
resistance joint temporarily good again, whereupon
the hum remains cleared after the bridging capaci-
tor has been removed. The service engineer could
be tempted to leave matters in this state and refrain
from replacing what has apparently become a
serviceable capacitor, but the internal capacitor joint
is almost certain to go faulty again at some future
time. The fact that a faulty capacitor has started
to function correctly could even give rise to error.
There is the possibility that the capacitor which has
resumed correct operation is not the one that has
been bridged, but is, instead, a capacitor connected
to the bridged component by a low value smoothing
resistor.

TEST UNIT

For the servicing of valve radios, record-players
and TV receivers, all these problems can be banished
at a single stroke by the use of the simple test unit
whose circuit is given in the accompanying diagram,

_— Ry . .
g 47ka ARl
Test prod 3watt C b
WW, G 16uF
IOOUF SO0V
300V T wkg.
= E ?_\G wkg.

Test clip

The circuit of the electrolytic capacitor lest
unit. This allows external capacitance to be
connected across an h.l. reservoir or smooth-
ing capacitor without sparks or current surges

and which is employed with the set under test turned
on. To use the unit, the crocodile clip is coupled to
the h.t. negative rail of the set under test. Normally,
this will be its chassis. If the set is a sound radio
or record-player, switch S2 is set to the ‘16uF" posi-
tion. With a TV receiver, S2 is set to the ‘100uF"
position. The positive test prod is next applied to
the positive terminal of the capacitor to be checked
then, after about half a second with the radio or
record-player, or after about three seconds with the
TV receiver, push-button St is pressed. Whichever
capacitor was previously selected by S2 will now be
nearly fully charged to the receiver h.t. voltage via
R1, and the resultant current surge will be negligibly
low. If the hum clears when Sl is pressed, the faulty
capacitor has been located.

It can be assumed that a capacitor becomes nearly
fully charged via a series resistor after a time equal
to about five times the time constant of the two.
The time constant (given by farads times ohms, or
microfarads times megohms) for a 4.7kQ resistor
and a 16uF capacitor is 0.075 seconds. With a 4.7kQ
resistor and a 100pF capacitor it is 0.47 second.

THE RADIO CONSTRUCTOR
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Thus, the minimum waiting time for the capacitor
in the test unit to charge js approximately 0.4 second
with S2 in the ‘16pF position, and approximately
2.5 seconds with S2 in the ‘100pF’ position. After
using the unit, the test prod and clip should be short-
circuited together for the appropriate time to dis-
charge the capacitor in the test unit. This can
usually be done by merely applying the prod to the
chassis of the receiver just checked before removing
the clip. Remember that it is possible to obtain an
unpleasant shock from the test prod and clip if the
capacitor in the unit is not discharged.

The components for the unit may be assembled
in any small insulated case from which protrudes
the two test leads. C2 is given a working voltage
rating of 500 volts, and will cope with all standard
valve radio or record-player h.t. voltages likely to
be encountered. Cl is a high-value electrolytic
capacitor of the type specifically intended for use in
TV receivers. Push-button Sl should be a heavy-
duty component, as there will still be a small surge
current when it is closed, and heavy-duty contacts
will have longer life. A suitable type is the Bulgin
8365, available from Home Radio under Cat. No.
WS92. S2 can be any s.p.d.t. toggle switch with in-
sulation suitable for h.t. voltages.

BROADCAST NEWS

® INDONESIA

Our Listening Post reports logging Radio Angkatan
Udara (Air Force Radio) on the unlisted channel of
11322kHz from 1330 to close down at 140IGMT.
Sign-off is made with announcements in Indonesian
and a Polynesian-type melody (not ‘l.ove Ambon’
as with other Indonesian stations).

The power is 7.5kW, reports in English are wanted
and the address is — Radio Angkatan Udara, 51
Djalan Tjipinang, Tjempedak I, Polonia Djatinegara,
Djakarta, Indonesia.

RRI (Radio Republik Indonesia) Djakarta has
been heard on 7270kHz at 1356GMT with announce-
ments in Indonesian and Arabic-style songs and
music. The power is SOkW.

® SOUTH VIETNAM

Saigon, reports our Listening Post, has been heard
on 7245kHz (20kW) from 1315 to [1330GMT.
with announcements in Vietnamese and with Asian-
style songs and music.

® SOLOMON ISLANDS

The Solomon Islands Broadcasting Service, Honiara,
has been logged on 7235Hz (5kW) from 1100 to
1130GMT. Announcements by male and female
speakers followed by short melody on flute-like in-
strument at 1130 sign-off.

JANUARY 1971

CURRENT SCHEDULES

Times = GMT Frequencies = kHz
% AUSTRALIA

Radio Australia now broadcasts to Europe in
English from 0645 to 0745 on 15330, this replacing
the 9730 channel. The 11710 channel is used in
parallel. At 0745 to 0915, these two outlets join the
South Pacific Service in English. The General Asian
Service, in English, can be heard from 1430 to 1730
on 9550 and from 1500 to 1700 on 11740. The morn-
ing broadcasts to Eastern USA and Canada are from
1115 to 1215 and from 1215 to 1315 on 9580 and

11710.

% FINLAND
The English and Finnish Service to North America
is now from 0200 to 0300 on 958S.

* MALI

Radio Bomako can now be heard from sign-on
at 0600 (sign-off 2300) on 5995, 7110 and 9710. The
9710 channel signs-on one hour earlier at 0500.

* JAPAN

Radio Japan now broadcasts to Europe from 0645
to 0845 on 17825 and 21535 and from 1930 to 2100 on
9735 and 11950. The service for North and Central
America and the Hawaiian Islands is now aired on
17825 and 21640.

* SWEDEN

The current schedule of Radio Sweden, in English,
is as follows — from 1230 to 1300 on 9715 (Far East)
and 21690 (Africa); from 1400 to 1430 on 15240
(South Asia) and 21585 (Eastern North America);
from 1600 to 1630 on 6065 (Europe) and 11930
(Middle East); from 1900 to 1930 on 11780 (Middle
East) and 15240 (Africa); from 2045 to 2115 on
6065 (Europe) and 9715 (Far East); from 0030 to
0100 on 5990 (Eastern North America); from 0200
to 0230 on 5990 (Eastern North America); from
0330 to 0400 on 9725 (Western North America) and
from 0515 to 0545 on 11895 (Australia, New Zealand)
and on 17840 (South Asia).

* MONGOLIA

Radio Ulan Bator is now scheduled, in English,
from 1220 to 1250 on 15440 and 17780 and from
2200 to 2230 on 9540 and 11860. Radio Ulan Bator
can also be heard on 5054 around 1600.

* NEPAL

The External Service of Radio Nepal is now
broadcast on Tuesdays and Saturdays from 1250 to
1320 on 7165 and 11970.

* USSR
Radio Vilnius can be heard, in English, from 2230
to 2300 on 7290 and 9685 on Fridays and Sundays.

 HUNGARY

Radio Budapest now radiates an English pro-
gramme at 2130 on 6025 for Europe and to the Far
Fast, Oceania and Asia on Wednesdays at 0800 and
on Fridays at 1015 on 11910, 17160, 17800 and 21685.

Acknowledgements
and SCDX.

to our own Listening Post
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THE 'VENTURER’ TRANSMITTER

PART 2 ~

by
J. BROWN, G3LPB

Concluding details on this comprehensive c.w./a.m. design, which covers
all bands from 10 to 160 metres with switched band change

vCy

VCq

VENTURER |
]

& 0
| I

AUDIO

DRIVE PEAK
BAND

___ _.To aerial

Function VR3
switch
Se6

VR S VCo

Main To Ry aerial input

switch
S4

Fig. 10. Front panel layout of the transmitter

" LAYOUT

The layout of the transmitter components can be
judged from the photographs and the panel layout
shown in Fig. 10. The front panel is 16in. by 74in.
and the chassis is 1lin. by 6tin. by 2iin. If desired,
the constructor could employ dimensions which
allow the transmitter to fit direct into a TUS case.
In the photograph showing the view looking down
at the top of the chassis, the pi output circuit com-
ponents can be seen mounted directly to the panel.
Next to them, on the chassis, are the two TTI1I’s
and the 6AQS5, after which can be seen the extension
shaft and coupler for the v.f.o. tuning capacitor. On
the other side of this shaft are the two square cans
for L4 and LS, the v.f.o. and driver valves, and the
single square can for RFC2.

The three square cans in line near the front of the
panel contain L6 to Lil. After these are the modu-
lator valves, consisting of 12AX7 nearest the panel,
12AU7 and the two EL84’'s. The stabiliser tube and
relay are at the rear, near an octal power socket
mounted on the rear apron of the chassis.

The three v.f.o. grid coils and the v.f.o. tuning
capacitor fit in an Eddystone die-cast box measuring
41in. by 34in. by 2in. (Home Radio Cat. No. E650).
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The only component under the chassis requiring
special mention is the range switch. This was made
up with three 6-way 2-pole wafers (Electroniques
Code No. TSW6/2), a 10in. shaft (Electroniques Code
No. TSW/SH/10/2) and two 12in. lengths of 6BA
studding (Electroniques Code No. TSW/ST/6/12).
Spacers are required to give spacings of 2in., 1Zin.
and 3in. respectively, working from the front of the
switch. The end of the shaft is steadied by a bush
fitted to the rear apron of the chassis.

POWER SUPPLIES

The power requirements for the transmitter are
33 to 4ImA for the v.f.o. and driver (current varies
according to valves and tuning), 70mA for the modu-
lator, and up to 90mA for the p.a. stage. All these
currents are at an h.t. voltage of approximately 250.
With no drive, the p.a. stage clamps at 30mA current.

These requirements are fairly modest and con-
structors should have no difficulty in making up the
requisite supply unit, if they do not have one already
available. A satisfactory circuit is illustrated in Fig.
11. In this diagram, the transformer h.t. secondaries
are rated at 120mA, which gives a good safety factor.
The chokes can be smoothing chokes taken from

THE RADIO CONSTRUCTOR
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L Sk - i et il

Rear view, illustrating v.f.o. assembly with the

cover of the v.f.o. tuned circuit box removed.

When this photograph was taken the v.f.0. coils
were wound on non-standard formers

discarded TV receivers. The supply unit is built
separate from the transmitter, coupling to it by way
of the power socket at the rear of the transmitter.
it will be noted that the circuit of Fig. 11 also gives
provision of a low voltage supply for the relay. The
heater current required by the modulator is 2.2 amps
and that required by the p.a. and v.f.o. stages is
3.5 amps.

—
O HT+ PA.

g TV T I
HT+ VFO.
and driver
G < R
I T91”
"]
AC 1
mains : |I 63V PA.VFO.
i }'J, ] and driver
S
14 i
l; Relay supply
Ca

HT+ modulator

L+

I

Rg

—

63V modulator

Fig. 11. A suitable power supply unit
JANUARY 1971

TUNING UP

After checking for faulty wiring, etc.. the trans-
mitter can be tested and-tuned up. Note that the
stabiliser tube (see Fig. 1 of last month’s article) can
be either an OAS giving 150 volts, or an 85A2 giving
85 volts, the value of R4 being chosen accordingly.
It will be best to commence with an 85A2, then
change to an OAS if experience with the transmitter
indicates that the higher voltage is preferable.

Apply hit. to the v.f.o., set the receiver to mid-
band on 160 metres, and tune the core of L1 for
the required beat note with VCI at its central setting.
Carry out the same procedure with L2 for 80 metres.
then with L3 for 40 metres. Let the v.f.o. and
receiver run for some time to check for any drift
or instability.

After checking the v.f.o. on 160 metres and ensur-
ing that the v.f.o. covers the band, seal the core of
L1 by lightly fitting a 6BA lock-nut on its adjusting
screw. Similarly check and seal the cores of L2 and
L3 for 80 and 40 metres respectively. Switch the
function switch to ‘Net’, switch the meter to read
p.a. grid current, and tune L6 for maximum meter
reading. This reading is dependent on the setting of
the drive control. The peak control, VC2, should be
set at mid-capacitance for this and all subsequent
adjustments, as also should VCI.

COMPONENTS

Resistors
(All resistors 1 watt 107, unless otherwise
stated)
R1 2381
R2 1Q
R3 47Q
R4 1kQ 5 watts
3 230kQ
R 21Q
K7 210
Hod 120kQ

Cuapacttors
(all capacitors are electrolytic)
Cl 8uF 350V wkg.
C2 16uF 350V wkg,
C3 16pF 350V wkg
4 500pF 20V wkg
5 8uF 350V wkg,
O 16pF 350V wkg
Inductors
T1 Mains transformer; secs. 250-0-250V
120mA, 6.3V, 6.3V (see text for
current at 6.3V)
T2 Mains transformer; secs. 250-0-250V
120mA, 6.3V 25A

L1.L2 Smoothing chokes (see text)
Rectifiers

D1.D2 BYI100

D3 DDO000

D4, D5 BY100
Fuses

F1.F2 500mA cartridge fuses and holders

Switch
S1 d.ps.t., toggle
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Switch to 80 metres and peak L7 for maximum
reading in the meter. Next, switch to 40 metres and
peak L8 and L4 for maximum meter reading. Make
no subsequent adjustment to L4; this is peaked mid-
band and then left alone.

Switch to 20 metres and peak 1.9 for maximum
meter current, then switch to 15 metres and similarly
peak L10.

Switch finally to 10 metres and peak L11 and LS
for maximum meter reading. Like L4, L5 is peaked
once at mid-band and is not then touched again.

All peaking adjustments should be carried out
with an insulated trimming tool or a plastic knitting
needle filed to operate as a screwdriver.

Once set up, all cores are left alone. With this
transmitter the anode coils of the driver can be
peaked by the panel control so that optimum drive
.1s available at all times. Such is not always the case
with wide-band couplers, in which the best com-
promise setting still results in lack of drive at one
or the other ends of the band.

AIRING THE TRANSMITTER

After all necessary tests have been carried out
using a dummy load and all is found to be well, the
transmitter is ready for testing on the air.

The following is the correct procedure. Switch
on the power supply and allow time for the valves
to warm up. Select the band required and switch the
function switch to ‘Net’. This allows h.t. to be applied
to the v.f.o. and driver stages only. Select the desired
frequency in the band, making sure that this is a
clear channel and there is no risk of ruining someone
else’s QSO. Increase the drive and adjust the peak
control until the meter, switched to read p.a. grid
current, indicates about 4mA. Set the p.a. band
selector switch to the required band, switch the
meter to read p.a. current and set the function switch
to ‘C.W.". Turn the main switch to “Transmit’. Tune
VC3 through its travel until the meter reading dips.
This is the resonant setting, and it will change when
VC4 is adjusted. Adjust VC4 for about 80mA p.a.
current, readjust VC3 for the dip, then set up VC4
once more for 80mA. Repeat this procedure until
the 80mA current is achieved with VC3 at a maxi-
mum dip setting. It cannot be too strongly empha-
sised that the combined adjustment of VC3 and VC4
must be carried out as described. Their settings will
vary with different aerials.

It should be pointed out at this stage that these pi
output circuits will match into a wide impedance
range, from some 50Q to as high as 300Q. Hence,
a pi circuit will match into many types of aerial.
However, if an attempt were made to feed the trans-
mitter into, say, a dipole, the ‘unbalanced’ output of
the transmitter would be feeding into a ‘balanced’
aerial, and it would be necessary to interpose some
form of tuning unit such as a ‘Z match’. This is
really an impedance matching device — hence the
term ‘Z’ — and it ensures an impedance match which
gives maximum transfer of energy to the aerial. The
standing wave ratio indicator, or s.w.r. indicator,
should also be mentioned. This instrument enables
both forward and backward energy in a feeder sys-
tem to be checked, the aim being to obtain maximum
forward and minimum backward energy. A further
device, the low pass filter, prevents harmonics above
some 30MHz getting into the aerial, and thereby
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obviates the risk of TV interference. It is advisable
to use an aerial tuning unit as, in many cases, this
helps towards giving a decent transfer of energy at
the correct impedance. Also, it would be of no use
whatsoever trying to feed a 75Q low pass filter into,
say, a long wire end-fed aerial. The set-up for using
these items is shown in Fig. 12.

Aerial T
SWR Low pass i °
. == tuning .
Transmitter = i Cator filter anit aerial

Fig. 12. Incorporating suitable ancillary equip-
ment between the transmitter and the aerial
increases efficiency and reduces TVI

The added items remain in circuit when receiving,
and offer the further advantages of terminating the
aerial at the correct impedance for the receiver input.

After loading has been carried out, it can be
assumed that all is well. The main switch is turned
to ‘Receive’ and the operator next tunes around to
find a QSO with which he can break in. After netting
it is only necessary to turn the function switch to
‘A.M., set the audio gain to about half-way, and
turn the main switch to ‘Transmit’. The receiver is
then muted and the transmitter is energised, ready
for its first a.m. test. If the meter is switched to read
p.a. current, peaks of speech should just slightly
increase the meter reading. If the increases are too
intense the transmitter is overmodulating. This
spreads the audio around the band and offends other
operators.

Summing up, what is aimed at are: p.a. grid
current at approximately 4mA; anode current of
approximately -80mA for 80 metres to 10 metres
and 40mA for 160 metres; and slight upward kicks
in meter reading during modulation.

For c.w., however, the above figures, apart from
that for 160 metres, can be increased. On 80 to 10
metres the p.a. can be loaded even to 90mA with
safety, as the r.f. is not continual since it is being
keyed. The clamper valve ensures that there is a
hold on the p.a. to keep it to a low level of anode
current when the key is up. If excessive grid current
is used on c.w. with some transmitters, chirp takes
place because the grid current pulis the oscillator
frequency. Chirp has not been experienced with the
present design, the oscillator remaining clean at all
times.

MEASURED OUTPUT

20 watts in a dummy load were given with drive
figures on 160 metres of 10mA, of 9mA at 80 metres,
8mA at 40 metres, 8mA at 20 metres, 7mA at 15
metres, and 6mA at 10 metres. These figures were
obtained using the 85A2 stabiliser tube. If the 0OA2
is used as the stabiliser, there will be an excess of
drive available. Remember that overdriving causes
TVI and harmonic radiation.

All reports on the prototype have been good,
including good speech quality. With a VSIAA 67ft.
aerial and a simple aerial tuning unit, the transmitter
loads easily on all bands, and has a decent standing

Concluded in next column
THE RADIO CONSTRUCTOR
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NEW PRODUCT

S
o

The Sorrento Record Player

ANOTHER NEW RECORD PLAYER
IN THE NEW ELIZABETHAN RANGE

l.ee Products (GB) Limited, a member of the John
E. Dallas Group of Companies, have recently
launched another smart record player to their new
Elizabethan range.

A little more conservative than the Astronaut.
the new Sorrento is designed to appeal to a slightly
older age group. Its simple functional design is em-
phasised by its reliable performance yet brightened
by the popular red case.

The BSR turntabie with its four speeds reproduces
the sound by way of sapphire stylus, transistorised
amplifier and high-flux speaker. The controls for
volume and tone are accessible when the lid is closed.

THE ‘VENTURER’ TRANSMITTER

(Continued from page 362)

wave ratio performance (although the latter was a
little poor on 160 metres, which could be expected).
During tests, stations worked were G stations on 160
metres; G, GW, GI, GC, GD, EI on 80 metres; EA,
F. DJ on 40 metres; DJ, DL, I, OE, even a W4 on
20 metres; CR7, LA, SM on 15 metres; and UA,
DIJ, 1, ZS on 10 metres.

Which is not bad for 20 odd watts, plus an oper-
ator who operates very little.

JANUARY 1971

RADIO CONSTRUGTOR

FEBRUARY ISSUE

The “MINISETTE”

Two-Transistor Receiver
This fine miniature pocket receiver is an ideal
project for beginners.

*

HYBRID A.F. AMPLIFIER

This simple a.f. amplifier employs a beam
tetrode output valve and a transistor voltage
amplifier, thereby combining the advantages of
Class A output and transistor hum-free circuitry.

*

m".
ﬁ"gﬂ-% THE ‘CRUSADER’

&

E COMMUNICATIONS
RECEIVER, Part 2

Part 2 deseribes the wiring-up process of this
popular design.

PLUS

® MANY OTHER CON-
STRUCTIONAL PROJECTS

@® DATA SHEET 46
(N.P.N. TRANSISTOR LEAD-OUTS)

® SUPPORTING FEATURES

ON SALE FEBRUARY 1st
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S.E Asian Quest
(3)

o
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s
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In this short series the author has presented information

about some of the stations that may be heard, the countries

making up this part of the world and an outline of their

broadcasting systems. In this, the last of the present series,

some tips on S.E. Asian reception are discussed for the
benefit of beginners

band listening world than the reception of a low-

powered transmitter from the S.E. Asian area.
On October 3rd last year, quite early in the ‘season’,
the writer logged and taped Djambi, Indonesia, from
1545 to 1600GMT sign-off on 4927kHz. The closing
‘ceremony’ — that is the best way to describe it —
begins at 1550 with an Arabic-like wailing, plaintive
song. This is followed by announcements in Indo-
nesian and the station closes with one of the most
haunting melodies ever heard by the writer, rendered
on a Hawaiian guitar. The whole episode is nothing
if not colourful.

FEW THINGS ARE MORE EXCITING IN THE BROADCAST

AERIAL

For the maximum results with respect to reception
of this part of the globe, the aerial should ideally be
oriented such that it is broadside on to the required
direction. Most SWL’s use the ‘Inverted L’ long wire
type of aerial and it is assumed here that this is the
case with the reader. Aerials are a subject in them-
selves and space is not available here to deal in any
great length with the advantages and disadvantages
of various types.

Very satisfactory for general short wave coverage,
the ‘Inverted L’ type of aerial should, where possible,
have a total length of 66ft, including down-lead. The
‘top wire’ should ideally be erected in a straight line
such that it takes the direction NNW-SSE. With this
orientation, the aerial will be broadside on to the
target area, thereby exhibiting directional properties
favourable for S.E. Asian reception.

For those who care to purchase an inexpensive
compass, the ‘top wire’ direction should be along the
line 170°-350° magnetic bearing (162° to 342° true
bearing). For aerial alignment purposes the annual
magnetic variation can be ignored.

Should the reader not be in the fortunate position
to comply with the ideal, then the closest approach
possible should be adopted. _

For those considering the erection of an aerial for
the first time, it is worth noting that for maximum
general world coverage, the ‘Inverted L’ should be
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oriented along the line 75° to 255° true bearing (82°
to 263° magnetic).

WHEN TO LISTEN

The best times to listen for signals from the lower
powered Asian stations on the 1.f. bands is when the
signal path from the transmitter to the reception
point is mostly, or wholly, in darkness. During this
period, the ionospheric reflecting layers are lower
and denser than in the case when the path is mostly
in daylight. Being removed from the effects of direct
sunlight, a large proportion of the radiated r.f. energy
is refracted back to the surface of the earth.

LATE AFTERNOON

During this month (January) most of the signal
path from S.E. Asia to the UK. is in darkness from
1500 to 2400GMT. One must remember however
that the low powered stations on the 1.f. bands are
serving local communities only and therefore close
down and sign-on at suitable local times.

During the time period mentioned above, this is
what happens, for instance, to most of the Indonesian
transmitters, Most of them sign-off at 1600GMT,
roughly corresponding to their midnight local time.
The best time to listen for Indonesian stations sign-
ing off is therefore from 1555 to 1600GMT.

Listening to stations closing down has the ad-
vantage that identification is made much easier by
virtue of the fact that place names (invariably the
last word in the announcement in the case of Indo-
nesian transmitters) are mentioned.

Under good conditions, it is possible to hear
stations from S.E. Asia as early as 1430GMT. As a
general rule, however, listen from 1500 to 1630GMT.

A good pointer for Asian reception is All India
Radio, Hyderabad, on 4800kHz (10kW) with the
South Regional Service. If this station is coming
through with a good signal strength it is often the
case that S.E. Asian signals will also be heard about
the same time or a little later.

THE RADIO CONSTRUCTOR
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LATE NIGHT

At the other end of the 1500 to 2400GMT time
period, some of the stations sign on around 2200
GMT, corresponding to their local time of 0600.
However, during this late night period for us in the
U.K., proceedings can be sometimes made a little
difficult by the South American stations coming
through at the same time! Life is not all honcy
for the broadcast bands SWL!

Past experience has shown that Saturdays and
Sundays are the best days for listening on the Lf.
bands around 1500 to 1600GMT, for the reason
that some of the utility stations which cause inter-
ference to broadcast reception on these bands are
silent.

Summing up therefore on S.E. Asian reception,
Saturdays and Sundays between 1500 and 1600GMT
are the most likely periods — provided propagation

WHICH FREQUENCIES ?

For the beginner equipped with a reasonably
accurately calibrated communications receiver prob-
ably the easiest station to receive would be Penang,
Malaysia, on 4845kHz (50kW), by virtue of its rela-
tively high power.

The lower powered Indian transmitters should
also prove of interest to the broadcast bands
beginner. Try VUB Bombay on 4840kHz (10kW) or
VUM Madras on 4920kHz (10kW).

A further S.E. Asian station of note for the
beginner would be Radio Singapore on 5052kHz
(10kW). Try to log the six ‘pips’ followed by station
identification in English and newscast in English at
1530GMT.

It is hoped that this series will have spurred many
SWL's to ‘have a go’ and take part in the S.E.

conditions are favourable. Asian Quest. [ |

NEWS FROM ITA
TRAINING ITV ENGINEERS

The ITA announces that the Plymouth Polytechnic is to be the main centre for formal training courses
for the Authority’s engineering staff. The Polytechnic will also be used by the ITV programme companies
for training courses for their own engineers and technicians.

The first student engineers from ITA started at the Polytechnic on September 20th. Altogether there
are 21 ITA students on this first course, seven being shift engineers from ITA transmitters, and the rest
junior engineers-in-training. There are also two engineers from the programme companies on the course.

The course at Plymouth is a new one in Advanced Television Engineering. It is in three parts, each of
11-12 weeks duration and concerned with a main subject area. The first part, dealing with Electronic
I“undamentals and Pulse Technique, started on the 20th September and finished on 10th December. The
second part, Television Engineering, begins after Easter 1971 and occupies the Summer Term at the
Polytechnic. The students will return in September 1971 for the third part devoted to Television Trans-
mission and will complete the course in December 1971.

The Plymouth Polytechnic has a large Electrical/Electronic Department with considerable experience
in running courses in advanced electronic subjects and in particular in television. The Polytechnic also
provides the television studio and transmission equipment for the Plymouth Educational Television Service.

The Authority made available for courses in the past a considerable quantity of transmitting and test
equipment for teaching purposes. This equipment, which includes a complete UHF transmitter, a standards
converter and many other items, is worth more than £100,000. It has now been transferred to the Plymouth
Polytechnic.

In addition to the Advanced Television Course which is directed primarily towards the needs of the
Authority’s engineers, the Polytechnic have a number of shorter television engineering courses for engineers
and technicians from the ITV Programme Companies. There are currently available courses (in two five-
week parts) in Television Engineering orientated mainly towards studio equipment and also short intensive
three week courses on the basic principles of colour television.

Accommodation

The provision of a number of courses on a full-time basis for students from the ITA calls for appropriate
residential accommodation. Earlier this year Plymouth Corporation bought the Hoe Club, a former NAAFI
residential club in Plymouth. These premises are ideally situated for ready conversion into a high-quality
residential hostel of university standard and also the conversion of some of the public rooms to television
studios and laboratories. g

The Authority is helping towards the cost of this project by making a capital contribution, equivalent to
the interest on -a loan of £20,000, towards the purchase of the Hoe Club. In return, the Authority .will have
the right to use for its students at the Polytechnic 20 single study-bedrooms to be created in the new hostel.

The Authority’s Director of Engineering, Mr. Howard Steele, has recently been appointed a Governor
of the Polytechnic. and a member of its Electrical Engineering Advisory Committee.

FURTHER STAGE COMPLETED OF ITA TOWER AT EMLEY MOOR

The ITA announces the successful completion of the lifting of the 180ft. steel lattice top section of the
new Emley Moor aerial support tower. This 50-ton section, carrying the UHF transmitting aerial panels,
was assembled at the base of the 900ft. concrete tower — the tallest structure of its type in the United
Kingdom — and has been lifted up through the tower and now fixed into position. It is believed to be the
first time such a lifting operation has been attempted. The ITA hopes to bring the new UHF aerials into
operation early next Spring. -

JANUARY 1971

365

www americanradiohistorv com


www.americanradiohistory.com

ELECTRO-
LUMINESCENT
DEVICES

by
J. B. DANCE, M.Sc.

Electroluminescent devices are assuming a

continually increasing importance in the

world of electronics. In this article our con-

tributor reviews current applications and
developments

HE PHENOMENON OF ELECTROLUMINESCENCE OCCURS

when a semiconductor material emits light under

the influence of an electric field. There are two
main types of electroluminescent device, namely
electroluminescent panels and light emitting diodes
(including laser diodes).

The light is emitted when free charge carriers
formed by the electric field recombine. However, the
physics of these processes is not very simple and
readers requiring more details are therefore referred
to the book by Thornton!.

ELECTROLUMINESCENT PANELS

The construction of an electroluminescent panel
is shown in Fig. 1. The phosphor film (which emits
the light) is placed between two electrodes, one of
which must be transparent to allow the light to
escape. The whole is attached to a metal or glass
supporting base sheet. A suitable alternating potential
applied between the electrodes results in the emission
of light.

Diclectric with electrolumingscent
phosphor

Conductive film

/ Transparent conductive

film

Base sheet

Fig. 1. The construction of an electroluminescent
panel
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The phosphor layer normally consists of activated
zinc sulphide particles embedded in a plastic material
such as polystyrene, although more robust panels
can be constructed using the same particles em-
bedded in a ceramic material. A small amount of
activating impurities determines the colour of the
light emitted by the zinc sulphide crystals.

The light is emitted by each crystal each time the
applied voltage changes in polarity. The amount of
light therefore increases with the frequency of the
applied field up to frequencies of a few kHz, after
which it falls with increasing frequency. The amount
of light also increases with the applied voltage, pro-
vided the latter is not so great that the dielectric
breaks down. The life of the panels decreases with
increase of the applied frequency, but is believed to
be little affected by the value of the applied voltage
provided that the latter is not high enough to cause
breakdown.

| [

Fig. 2. A readout device using a segmented
electrode

APPLICATIONS

At one time great interest was shown in electro-
luminescent panels, since it was hoped that they
would offer an economical means of providing
shadow-free lighting in rooms. However, the amount
of light emitted by panels of a reasonable size is
too small for this purpose and the main applications
have been in display and readout devices where the
amount of light required is relatively small.

A device to display any digit or letter of the
alphabet may be made by dividing the back electrode
of an electroluminescent panel into the pattern shown
in Fig. 2. If an alternating potential is applied be-
tween the single front electrode and segments 1, 5
and 10 of the back electrode. the digit ‘7" is indicated.
Similarly, if segments 2, 9, 14, 13, 6, 11 and 4 are
used, the letter ‘W’ is displayed. Indicators of this
type can be used in counting instruments, digital
voltmeters, etc., for displaying the desired informa-
tion. They have the advantages over cold cathode
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tube and tungsten filament lamp displays that they
are much thinner and dissipate considerably less
heat. However, they require a high frequency power
supply (typically 250V, 500Hz) and the logic require-
ments tend to be more complicated than those used
with other types of indicator.

The dimensions of electroluminescent panels can
vary widely. In general, the SOHz supply does not
produce sufficient brilliance and a higher frequency
must be employed. They do not show sudden failure
(as is the case with tungsten filament lamps), but
their brilliance gradually decreases with use. A life
of over 10,000 hours is normal.

Large display boards containing electroluminescent
panels fixed to them have certain industrial and
educational uses. For example, a display panel of
this nature can be used to depict the processes taking
place in an industrial plant and, if fed with suitable
signals from transducers, will indicate the location
of a fault occurring in the plant operation. They
can therefore be used to reduce the number of
maintenance enginecrs required to operate the plant.
The boards can display a variety of colours for
clarity. Animation can be provided by a scquential
switching device which illuminates small segments
of a line in turn and gives the impression of a liquid
flowing through a pipe. In another industrial appli-
cation an electroluminescent panel display has been
used to show the position of a crane over objects
to be unloaded.

In the field of education, electroluminescent panels
have applications in teaching machines. A large
display board manufactured by F. W. Hopwood
Developments Ltd. of Nottingham has been designed
to train people to operate the Olympus fuel control
system. Very thin lines of light from clectrolumin-
escent strips are used to make up graphs of the
display and these graphs change as the student
operates the controls.

Polycrystalline phospors are used in solid state
image intensifiers>3 and in image retaining panels.
The development of practical large, thin television
screens employing electroluminescent materials still
seems to be far in the future, however.

ELECTROLUMINESCENT DIODES

Electroluminescent diodes are semiconductor p.n.
junctions which emit light when they are suitably
biased. The colour of the light is determined by the
semiconductor material used. Interest in this phe-
nomenon was not great until Keyes and Quist found
that forward biased gallium arsenide junctions would
emit in the infra-red region at about 9000 Ang-
stroms?. Other materials, such as gallium phosphide,
emit visible light.

As shown in Fig. 3. little current will flow in a
forward biased gallium arsenide junction until the
bias voltage exceeds the forward breakdown poten-
tial of about 1.2V. At higher applied voltages, the
output of infra-red radiation is almost proportional
to the current flowing through the device. The maxi-
mum output is normally limited by the need to kecp
the thermal dissipation to a suitable maximum limit,
but it can often be increased by mounting the device
on a heat sink.

Only a very small proportion of the light gener-
ated in the gallium arsenide junction is usually able
to escape from the crystal, since the material has a
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very high refractive index and this results in total
internal reflection taking place. The overall efficiency
(‘external quantum efficiency’) may be as low as
0.1%, in a simple device. It can, however, be con-
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Fig. 3. The current/voltage characteristic curve
of a gallium arsenide diode

siderably increased by incorporating the junction in
a hemispherical crystal so that the radiation strikes
the surface of the crystal normally and total internal
reflection does not occur. Alternatively the device
may be cooled in liquid air, at which temperature
the material absorbs much less of its own radiation.
The more sophisticated devices offer external quan-
tum efficiencies of well over 109, but are consider-
ably more expensive to produce.

Gallium arsenide infra-red emitting diodes can be
used in communications networks. When compared
with a normal radio network, infra-red communica-
tion has the disadvantages of being affected by heavy
rain or thick fog and of being limited to line-of-sight
distances. On the other hand, advantages include
absence of interference (partly due to the increased
directionality), simplicity and low weight. They may
be used in space communication or for the rapid
transfer of information between points in a com-
puter.

The circuit of a simple infra-red transmitter is
shown in Fig. 4. The sound waves which strike the
microphone result in the current through the emitting
diode being modulated and hence the intensity of

Carbon Emitting ///
microphone dicde ¥
MGAS500
+]
|
Battery
Fig. 4. The circuit of a very simple infra-red
transm. “‘er
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Fig. 5. An infra-red receiver for audio modu'ated

the output radiation is modulated. More complicated
circuits offer a better performance. A simple infra-
red recetver is shown in Fig. 55, It consists of a suit-
able silicon diode and a transistor amplifier. A suit-
able lens should be used to focus the light from the
transmitter into a beam, whilst a similar lens should
be used at the receiver to focus the light onto the
detecting diode. The modulation frequencies used
need not be limited to the audio range; bandwidths
up to at least some hundreds of MHz can be ob-
tained in a well designed system which can there-
fore be used as a television link6. (The GaAs radi-
ating diode type MGASO00 and the silicon diode type
33F2 are both available from M.C.P. Electronics
Ltd., Alperton, Wembley, Middlesex.)

Suitable gallium arsenide diodes can be used as
lasers at currents exceeding the laser threshold value.
The writer has already covered lasers in detail in
this journal’ and therefore little will be repeated
here on laser diodes. Gallium arsenide laser diodes
can be used in communications networks under
pulsed conditions at room temperature or under
continuous conditions at liquid air temperatures. At
room temperature a current exceeding the laser
threshold current will produce excessive thermal dis-
sipation if continuous operation is attempted.

Gallium arsenide diodes may also be used with a
silicon photodiode as coupling devices. When a con-
trol current flows through the gallium arsenide diode,
the resulting current flowing through the silicon
photodiode can be used to control another circuit.
The two diodes are connected by a light pipe and
are placed in a light-tight enclosure; they may be
connected in circuits which have a potential of 100kV
or more between them. Such techniques therefore
provide a convenient means of controlling a circuit
which is at a high potential.
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Fig. 6. The Ferranti XPA95 array of gallium
phosphide lamps which are intended for use
with aerial reconnaisance films.

(Courtesy: Ferranti Ltd.)
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GALLIUM PHOSPHIDE

Suitable forward biased gallium phosphide diodes
emit visible light. The colour of the emitted light
varies with the doping impurities present in the
gallium phosphide. Zinc and sulphur impurities can
produce green light, whilst zinc and oxygen can
produce red light, )

Gallium phosphide lamps are used for placing
digital information on the edge of a photographic
film. For example, the array of lamps shown in
Fig. 6 may be used for placing an array of dots on
an aerial reconnaisance film, the position of the dots
conveying information about the position and the
height of the aircraft at the time the photograph was
taken, Gallium phosphide lamps are used in a variety
of other applications®, such as f.m. tuning indicators,
indicators for showing the state of logic circuits, etc.

GALLIUM ARSENO-PHOSPHIDE

Single crystals of gallium arseno-phosphide can
be used in the form of junctions as emitters of
visible radiation. The formula is GaAs P x (1-x). If
the value of x is small, the material behaves like
gallium phosphide, whilst if x is nearly unity, the
material emits in the infra-red region like gallium
arsenide. 1f x is suitably chosen, a red emitting
material can be formed which offers an efficiency
considerably greater than that of gallium phosphide.

A digital indicator employing gallium arseno-
phosphide is shown in Fig. 7. The lower part of the
photograph shows an array of 28 diodes which are
indicating the digit ‘8", Any other digit can be indi-
cated by a suitable selection of the diodes which
are illuminated. The diode on the lower left-hand
side is offset and is used to indicate a decimal point
when a number of these digital indicators are placed
side by side. The input to these decoders is in binary-
coded decimal form (in which each decimal digit is
represented by a group of four binary digits) and is
fed to the integrated circuit decoder shown in the
upper part of the photograph. The power supply
required is 5V at a maximum of 500mW per digit.
The power consumption is approximately equally
divided between the integrated circuit decoder and
the luminescent diodes.

OTHER DEVICES

The efficiency of gallium phosphide diodes is not
great enough for them to be used as lasers. but laser
action has been found in a variety of materials such
as indium phosphide, indium arsenide, etc,

Silicon carbide can emit light in a variety of
colours — a fact which was known as long ago as
19239. However, the efficiency is rather low and few
applications have been found for this material.

Gallium phoshide avalanche diodes are operated
in the reverse biased mode, They can provide light
pulses of a rise time less than 1 nanosecond and
are therefore used in the testing of fast light detect-
ors, such as photomultipliers.

CONCLUSIONS

Electroluminescent devices have a very wide
variety of applications, especially in readout circuits.
They are more expensive than tungsten filament
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Fig. 7. The interior of a solid state indicator

employing gallium arseno-phosphide light
emitting diodes. The diode array in the lower
part of this photograph is showing the digit ‘8'.

(Courtesy: Hewlett-Packard Ltd.)

lamps, but they are used where a fast, low-power
device of the greatest possible reliability is required.
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FRANK A. BALDWIN

@ AMATEUR BANDS

Activity on these bands has been
very high in recent weeks with
the advent of various contests.
These contests invariably bring a
whole host of Dx stations on the air
within a comparatively short space
of time, the fun being fast and
often furious.

At the time of writing, a lot more
contests are yet to take place and
the writer, in company with many
other SWL's, will be eavesdropping
for at least some of the time on the
appropriate frequencies.

1.8MHz

The level of CW activity has
most certainly risen on this band in
recent weeks, the following being
heard between about 2130 to 2230.
CW: DJgMR, DL1VW, DLI9KRA,
EI9BG, EI9H, GI3VvGZ, GMS3IKD,

GW3KGD, OE3HSA, OK1ARA,
OK1JCC, OK1JIH, OK1JIR,
OK1KRS, OK2BNZ, OK2PDJ,
OK2PDN, OK2SFP, OK2TOA,
OK2VX, OK3YBAQ, OK3YCF,
OK5KUF, -OK5KVG, OL5ALY,
OL5AXQ, OLBANS.

7MHz

Only two short sessions were
spent on this band owing to limited
time and the attractions of other
bands.

CW: KP4DFA, PY1DDI, VE3DAO,
YN1CW (7035kHz at 0320), 7XgRW
(7010kHz at 0325).

14MHz

As is usual throughout the year,
this band continued to provide
much of the Dx fare, the past few
weeks being no exception to the
general rule.

CW: AX3YD, AX4TY, CE2PN,
CE8AA, CO3VM, CR6AL, CR7FM,
HC6CL, LU8BDSA, LU8SFBH, PZ1AV,
TU2CX, VK2BWC, VK7KB, ZLgPH,
ZL1PH, ZM3VZ, ZM4HZ, 6WSGE,
8R1X.

SSB: CE6GB, CR4BC, ET3DS,
HP1J1, JA3BERG, KP4DGK, KZ5EE,
LUSFT, PJ2HT, PY8MG, PZ1AvV,
PZ1CL, TR8JM, VK2XG, VR2CC,
ZP5CE, 8P6CC, 8R1U.

21MHz

Activity on this band has been at
a high level during late afternoons
and early evenings for those who
could spare the time to listen in —
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this not being the case here
unfortunately!

CWwW: JA1XOL, JA9ZZvV.

S§SB: CR6GA, EL2BYV, FBS8XX,
JASMTVY, JA3TPG, JA3WQQ,
JA4PUR, JK1KRV, VP9DX, 9J2PV.
28MHz

This band is usually ‘dead’ or
conversely ‘wide open’. Of late
several ‘wide open’ conditions have
fortunately coincided with listening
sessions, using the SSB mode.

CW: JWS5NM, gJaJy.

§SB: AX6CT, CR6CA, CR6HH,
CR7IK, CW8CZ, FG7XT, KP4AST,
MP4BBA, MP4BHL, PJ8AR, TA3HC,
VPADX, VU2BEO, ZE1BP, ZS5XA,
5J3CC, 9C9DX, 9CITW, 9E3USA,
9J2DT.

@BROADCAST BANDS

The ‘season’ for best reception
of Asian stations on the LF bands
is now at its height. Some of those
logged to date are listed below.

@® ASIAN STATIONS

3200kHz 2025 Peking, China, with
talk in Chinese vernacular.

3400kHz 2005 Fukien, China, talk
in local dialect (?) and music.

4823kHz 1456 Hanoi, North Viet-
nam, discussion (?) in Vietna-
mese.

4845kHz 1520 Penang, Malaysia,
with songs and music in Asian
style. '

4865kHz 1540 Peking, China, pro-
gramme of Chinese songs and
music.

4907kHz 1502 Radio Cambodia,
Phnom-Penh, radiating a drama
interspersed with the sounds of
gongs and clashing cymbals.

4915kHz 1507 Quetta, Pakistan,
radiating the local news in
English. Quetta is in West
Pakistan, being situated at the
end of the Bolan Pass on the
road to Kandahar.

4954kHz 1525 Banda Atjeh, Indo-
nesia, talk and announcements
in Indonesian followed by music
in  European style. Female
announcer.

5084kHz 1537 Medan, Indonesia,
programme of songs in Arabic
style by female singer. This
station was heard continuously
from 1537 to 1615 when the
writer went QRT. Most [ndone-
sian stations close at 1600 but
this one is presumably an excep-
tion. Medan is the capital of
East Sumatra.

5052kHz 1532 Radio Singapore

broadcasting the news in English,
read by female announcer. At
1530 there are six ‘pips’ and the
station identification, in English,
can be heard.
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@ LATIN AMERICAN STATIONS

3380kHz 0502 OAX10 Chiclayo,

Peru, programme of Andean
music and closing. No National
Anthem.

4772kHz 0235 YVQE Ciudad
Bolivar, Venezuala, Latin Ameri-
can style music followed by
station identification ‘Radio
Bolivar’. Ciudad Bolivar is a sea-
port on the River Orinoco in the
state of Bolivar. An earlier
name for C. Bolivar was Ango-
stura.

4790kHz 0510 HCVP2 Emisora
Atalaya, Ecuador, with a ‘futebol’
commentary. Extended schedule.

4830kHz 0215 YVOA San Cristobal,
Venezuala, with station identifi-
cation ‘La Voz de Tachira’. San
Cristobal is the capital city of
the state of Tachira.

4840kHz 0220 YVOI| Radio Valera,
Venezuala, station identification
followed by newscast in Spanish.

4870kHz 0155 YVKP Radio Tropical,
Caracas, Venezuala, programme
of typical Latin American music
and station identification.

4910kHz 0530 HCMJI Emisora
Gran Colombia, ‘futebol’ commen-
tary, on extended schedule.

4917kHz 0225 HCAH3 Radio EI
Trebol, Zaruma, Ecuador, pro-
gramme of Latin American songs
and music.

4923kHz 0244 HCRQ1 Radio
Quito, Ecuador, with opera selec-
tions.

5010kHz 0530 HIMA Radio Cristal,
Santo Domingo, Dominican
Republic, with full station identi-
fication and closing with National
Anthem.

6082kHz 0305 OAX4Z Radio
Nacional, Lima, Peru, with news-
cast in Spanish.

@ BEGINNERS CORNER

If you are just beginning with
Broadcast bands listening, try the

following  relatively  ‘easy-to-get’
stations.
11900kHz 2030 Johannesburg,

S. Africa, English programme.
15155kHz 2030 Windward Islands
Broadcasting Service, Grenada,
English programme.
15325kHz 2100 Radio Canada,
English programme.

@ LATE NEWS

Reader B. Walsh of Romford,
Essex tells me that he has heard
R. Lebanon with a programme in
English which is beamed to Africa
every evening from 1830 to 1900
on the unlisted channel of
11705kHz.

Just for a change, try the ‘off-
beat’ frequency of 11322kHz, where
Angkatan Udara can be heard clos-
ing at around 1400.

]
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FIRST MOBILE

RADIOTELEPHONES

FOR

LONDON BUSES

The ‘Star’ radiotelephone s
mounted in the driver's cab,
with the loudspeaker at about
ear level. Extraneous noises
from the traffic and the engine
are suppressed to a large
degree by the noise-cancelling
microphone

HE BENEFITS TO BE DERIVED FROM i USk OF

mobile radiotelephone communications are no-

where more apparent than with road passenger
services. There can be little doubt that some form of
instant communication between service vchicles and
a control centre would go a long way towards easing
operator’s problems. Faced with the perennial situ-
ation of growing traffic density, and the inevitable
fluctuations in passenger load factor. an increasing
number of passenger transport authorities are begin-
ning to recognise that here is an invaluable aid to
operational efficiency.

With a radiotelephone in his cab a driver is no
longer dependent upon roadside telephones if hc
needs to communicate with base — to exchange oper-
ational information or receive instructions from area
control, and to report incidents or emergencies that
might affect efficient operation.

Two-way radio communication is already gaining
popularity on the Continent, where already many
bus services have had the system installed. Stock-
holm's fleet of 700 buses, for example, all carry radio-
telephones. In the UK a number of operators are at
present conducting trial programmes.

After an extensive period of trials, London Trans-
port have chosen STC's ‘Star’ equipment for a pilot
scheme involving the first regular in-service use of
radiotelephones in London buses, enabling drivers to
communicate directly with the route controller loc-
ated at Mansion House, in the City.

The base radio station situated on Highgate Hill

JANUARY 1971

is in a commanding positior for the whole of Lon-
don.

Twenty-five vehicles operating on routes 74 (be-
tween Camden Town and Putney Heath) and 74B
(between Camden Town and Hammersmith Broad-
way) have had the equipment fitted. The radiotele-
phone is mounted in the driver’s cab with the
loudspeaker unit at about ear level. The equipment
will be used by the driver only when the bus is
stationary. either at normal stopping points or, in
special circumstances. when he has brought the bus
to a stop.

This pilot scheme will enable London Transport
to assess the benefits to be derived from the wider
use of two-way radio communications in control situ-
ations throughout the whole London area.

Operation in the uwh.f. band ensures maximum
signal penetration in areas that. because of fading,
are notoriously difficult for radio communication at
lower frequencies — under bridges, in underpasses
and in the radio ‘shadow’ of large metal-framed
buildings. With the base station aerial suitably posi-
tioned, Star u.h.f. equipment will maintain clarity of
signal throughout the whole of any major city. The
very small aerial needed at these frequencies can be
mounted on the bus roof without risk of damage.

The noise-cancelling microphone again proves
particularly effective in the cab, reducing the level of
traffic and engine noise relative to the driver’s voice.
- STC Quarterly Review. | |

371

www americanradiohistorv com


www.americanradiohistory.com

your
Iwork
-Shop

6 HY.” COMPLAINED DICK
W plaintively, “does the New
Year always have to start

on January the First?”

“Because there's no alternative,
you great twit,” snorted Smithy
irritably. “How on earth can the
New Year start on any other day?™

“Well, I think it's a rotten
arrangement,” commented Dick
moodily. “Like everybody else, 1
have my celcbrations on New Year's
Eve with the result that on January
the First, I'm completely clapped
out. 1 should be at my best at the
start of a New Year, not at my
worst.”

Smithy turned a jaundiced eye at
his assistant, who was sagging list-
lessly on his stool.

“I'Il certainly agree,” he remarked
unkindly, “that you aren’t, this New
Year’s morning. at the highly im-
probable condition which you refer
to as vour best. At the same time.
though, you don’t appear to be much
below your normal gencral run of
mediocrity.”

“Well, I like that,” retorted Dick,
stung. “Anyway, what about you?
Nobody would say that you repre-
sent a prime example of sprightli-
ness and efficiency.”

SERVICING AIDS

“That.” returned Smithy sternly.
“is not the way to talk to your
guvnor. However, 1 will concede
that, like you, I did stay up a little
later than usual last night because
it was New Year's Eve. And | must
confess. also, that I'm suffering a
wee bit this morning in consequence.
Anyhow, seeing that we’ve both been
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This month, as is fitting at the start of a New Year, Smithy

turns his attention to the more elementary aspects of

servicing, dealing in particular with simple servicing aids
which can be home-constructed

in the Workshop for at least ten
minutes or so and have had a
chance to discuss our various indis-
positions, I would suggest that we
next get down to a spot of work.”

“There isn’t any,” replied Dick
promptly. “We cleared out the last
set yesterday evening. Don’t you
remember?”

“Why of course, so we did,” said
Smithy, visibly elated at this item
of news. “Then, perhaps, this might
be a good time to have a discussion
on odd items of test gear which we
can use for future jobs in the Work-
shop.”

“Do you mean
things like that?”

“I wasn’t thinking of manufac-
tured stuff,” replied Smithy “What |
had more in mind was home-made
gear. It’s surprising how many items
of home-made equipment can be
used to supplement the standard test
gear employed for servicing.”

“I' think T can see what you're
getting at,” said Dick, brightly.
“You're referring to things like our
Heater Checker Box, aren’t you?”

It was obvious that the prospect
of a technical discussion had caused
Dick to discard his previous gloomy
mood.

“That’s right,” confirmed Smithy.
“That Heater Checker Box is an ex-
cellent example of a really useful
bit of home-made gear. We've been
using it for ages now and it must
have repaid the small amount of
time expended on its construction
over and over again. Its main pur-
pose is, of course, to check the
heaters of individual valves in open-
circuit TV heater chains. As you
know, it consists merely of a 0-
10mA meter, a 910 resistor and a
PP3 9-volt battery, all of these being

testmeters and

Volvchol\dcrs

fitted inside a wooden box with a
B7G, a B9A and a BIOB valve-
holder mounted on the front. The
pins of the valveholders which are
normally used for heater connec-
tions are connected in parallel, with
the resistor, meter and battery in
series.” (Fig. 1).*

“l must say,” returned Dick
warmly, “that it’s just the job for
finding which heater has burnt out
in a TV heater chain. All you’ve
got to do is bung each valve into
its appropriate socket on the box
and see whether the meter gives a
reading or not. It takes ages, other-
wise, checking for open-circuit heat-
ers with a testmeter when you're
holding its test prods against the
heater pins of each valve.”

TUNING WAND

“True,” agreed Smithy. “And, to
round off the story, we added the
B10B socket to the box after the
PFL200 double pentode started
appearing in British TV sets. Any-
how, that’s one little item of home-
made test gear, and it’s one which
is well worth putting together by
anyone who does a lot of TV ser-
vicing. Another handy little gadget,
which can be used both for TV and
radio, is the tuning wand.”

“Tuning wand?”

“Tuning wand,” repeated Smithy.
“I used to have a tuning wand in
the Workshop, but it seems to have
got lost. It wouldn’t be a bad idea
if, at some time, you knocked up
another one.”

“What exactly is a tuning wand?”

“It consists,” replied Smithy, “of

*Smithy’s Heater Checker Box was previous-
Iy mentioned in the July 1967 issue—Editor.
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Fig. 1. The circuit of the Heater Checker Box employed in the

Workshop. This enables the heaters of individual valves in an

open-circuit TV series heater chain to be quickly checked. The
meter can be an inexpensive surplus type
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a round stick of insulating material,
with a brass cylinder fixed to it at
one end and a piece of iron-dust
material of similar shape fixed to it
at the other. Like this.”

Smithy drew out his pen and
sketched the outline of a tuning
wand on his note-pad. (Fig. 2.)

% ’ Y

) - 3' = |/2’<

J Plastic
' Y’
4 '
L R ann |

S AR i
Brass Parts secured tron-dust

with Araidite

Fig. 2. A tuning wand suitable
for most present-day coils. This
is circular in section along its
whole length. The dimensions
given are not critical

Dick carried his stool over to
Smithy's bench, then gazed inter-
estedly at the Serviceman’s pad.

“There you are,” said Smithy,
returning the pen to his pocket.
“'lI(“hat’s what a tuning wand looks
like.”

“What’s it used for?"

“To check the condition of tuned
circuits which are suspected of being
off-resonance,” replied Smithy. “A
typical instance occurs when you
have a sound radio if. coil which
you think may be a little out of
alignment. What you do first of all
is to tune the receiver to a weak
signal which will not produce a high
a.g.c. voltage, then insert the iron-
dust end of the tuning wand into
the coil former. (Fig. 3.) If the

Tuning wand

.F transformer
///

Fig. 3. Inserting the iron-dust
end of the tuning wand into an
i.f. transformer. This causes the
inductance of the coil into
which it is inserted to be
increased

JANUARY 1971

signal level increases when the wand
is inserted then the appropriate i.f.
tuned circuit wants a little more
inductance or parallel capacitance to
bring it on to the correct frequency.
If the signal level goes down, then
the tuned circuit doesn’t require in-
creased inductance or capacitance.”

“Thal seems to be easy enough.”
responded Dick “What about the
brass end of the tuning wand?”

“If the process of inserting the
iron dust end into the coil mercly
caused a reduction in  signal
strength.” said Smithy in reply, “you
then insert the brass end. The piece
of brass reduces the ellective induc-
tance of the coil whereupon, if
signal level increases when the brass
end is inserted, this means that the
tuned circuit requires reduced induc-
tance or capacitance to bring it on
to the correct frequency. On the
other hand, if inserting the brass
end merely causes signal level to
fall, this shows that the tuned cir-
cuit is spot on tune, because the
previous check with the iron-dust
end also caused the signal level to
fall. The main disadvantage with
the tuning wand is that the brass
end usually causes a much smaller
change in inductance than does the
iron-dust end, so that the wand
doesn’t always give you conclusive
results. This is particularly true if
the iron-dust core of the coil you're
checking is so positioned that it
prevents the brass end getting close
to the winding. Nevertheless, a tun-
ing wand can be a really useful gad-
get once you've got used to how
it works. It’s particularly good for
locating false central peaks.”

“What are they?”

“They’re the peaks you get if a
core is dead central in its coil,”
said Smithy, “and when the tuned
circuit still wants a little more in-
ductance or capacitance to become
resonant at the right frequency.

Core central
inside coil

Fig. 4. If a core is centrally
disposed inside a coil which
requires just a little more
inductance or parallel capaci-
tance to be resonant at a
desired frequency, it may give
the effect of a 'false peak’

(Fig. 4.) Since the coil is passing the
maximum signal of which it is
capable when the core is adjusted
to the central position, it is possible
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to obtain the impression that the
core is at a true resonant peak.
Inserting the iron-dust end of the
tuning wand will soon indicate the
presence of the false peak, because
it will cause an increase in signal
strength.”

“I think I'll make up one of these
wands,” said Dick. “What materials
should I use?”

“The insulated centre section,”
replied Smithy, ‘“can consist of a
piece of plastic knitting needle of
about the diameter I've shown in
my sketch. You can make the brass
bit by cutting off and filing down
the shank of a brass bolt of suitable
size. The iron-dust piece is given by
filing down an iron-dust core. The
parts are then all stuck together
with Araldite, being held in place
whilst the adhesive sets by laying
them in a fold in a piece of corru-
gated paper. The paper will stick
to the Araldite but it can soon be
removed afterwards by a judicious
touch of the file. Assembling a tun-
ing wand is rather a fiddling pro-
cess, I'm afraid, but the results it
offers are well worth the trouble. By
the way, the dimensions I put on
my sketch are only approximate,
and you don't have to stick closely
to them.”

FERRITE AERIALS

“It looks,” said Dick enthusiastic-
ally, “as though I've got myself a
little job to do in the future. I've
got a plastic knitting needle of just
about the right thickness knocking
around which I use for poking at
things inside sets. I could spend my
next bit of spare time in making
up a tuning wand.”

“It would be more to the point,”
retorted Smithy testily, *if you
devoted the time to taking our
Christmas decorations down.”

A little wearily, the Serviceman
looked around the Workshop. The
decorations in question, so enthusi-
astically put up by Dick on Christ-
mas Eve, were still in place and
gave the Workshop a raffish appear-
ance which ill befitted the proper
dignity which should appertain to an
electronic servicing establishment.
Smithy’s eye fell on the large red
balloon at the centre of the ceiling.
Due to gradual deflation this was
now beginning to assume a shape
of disturbing grotesqueness.

“What?” queried Dick incredu-
luously, as he leaped to the defence
of his beloved decorations. ‘“Take
them down already?”

“Of course,” returned Smithy
irritably. “Blimey, it’s New Year's
Day now.”

“But,” retorted Dick, shocked,

“you must never take down Chrisi-
mas decorations until Twelfth
Night.”

“Twelfth Night?” repeated
Smithy, bemused at this unexpected
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avenue of argument. “When’s
Twelfth Night?”

“It’s the eve of Twelfth Day,
which is twelve days after Christ-
mas.”

Smithy sighed.

“I'm afraid I don’t feel in the
mood for counting the days from
Christmas.”

Dick rose, walked over to his
bench, and rummaged in a drawer.

“Hang on a jiffy,” he called out.
“I'll tell you the exact date in a
moment.”

After further searching, Smithy’s
assistant pulled out a large calender
which he next proceeded to consult.

“Twelfth Night,” he pronounced,
as he counted the dates, ““is on Janu-
ary the 5th.”

Now that the preferred date at
which Christmas decorations should
come down had been established,
Smithy turned to his assistant, who
was in process of hanging the
calendar on the wall over his bench.
At sight of the calendar, Smithy’s
jaw sagged.

“What d’you think of it?” said
Dick proudly.

Speechlessly, Smithy gazed wide-
eyed at the large picture which
graced the upper part of his assis-
tant’s calendar. The lady who pre-
vailed over the dates of January 1971
could certainly be described as being
of generousdisposition. Furthermore,
the reproduction on the calendar
clearly demonstrated the excellent
craftmanship of the modern colour
printer so far as the rendering of
flesh tones over large areas is con-
cerned. To borrow from the phrase-
ology of both the mechanical engin-
eer and the present-day film director,
it could also be stated that the lady
had adopted a pose equivalent to
180° orientation from full frontal
nudity.

“Bit of all right, isn't it?”

“It’s disgusting,” snorted Smithy,
as he finally recovered his voice.
“You surely don’t think you're going
to put that picture up here, do
you?”

“Of course I'll put it up. We
needed a calendar for 1971 and this
is it.”

“Much as I appreciate your gen-
erosity in providing the calendar,”
returned the deeply perturbed Ser-
viceman, “I hardly feel that the
picture it displays is in keeping with
the character of our calling.”

“You've not seen anything yet,”
replied Dick cheerfully. “This is
only the January picture. Wait till
you sce the one for December!”

Smithy winced at the thought of
revelations to come. Had he been
in more robust mood he would have
returned immediately to the attack,
both with respect to the calendar
and to the decorations. But he was
weakened by his activities of the
night before, and he decided to
retrcat to a world where he was
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more in command of events.

“Let’s get back,” he said hastily,
“to the checking of resonant
circuits.”

“As you like,” replied Dick
equably. “Have you got any more
gen on tuning wands?”

“I’ve finished on that subject,”
said Smithy, as he collected his
sadly scattered wits. “Now, let me
think for a moment. Ah yes! Tl
carry on next to a simple dodge
which enables the resonant fre-
quency of a ferrite rod aerial in a
transistor superhet to be checked.
This uses roughly the same basic
principle that is employed by the
tuning wand.”

“Does this dodge require making
up any test gear?”

“Not a great decal,” replied
Smithy. “All you need basically is
a spare ferritc rod and a bit of
tinned copper wire soldered to itself
in the form of a shorted turn. We'll
start by considering the ferrite aerial
in the receiver first. This will nor-
mally consist of a ferrite rod with
separate medium and long wave
coils on it or, perhaps, just a med-
ium wave coil on its own. The fer-
rite rod tuned coil in use is con-
nected to the signal frequency
section of the receiver two-gang
tuning capacitor and is intended to
be resonant at the frequcncy being
received. This neccessitates two align-
ment adjustments. At the high fre-
quency end of the band being
received, a small trimmer across the
coil and tuning capacitor is adjusted
for maximum signal strength. At
the low frequency end, the induc-
tance of the coil is similarly adjusted
for maximum signal strength. The
ferrite rod aerial coil should then
track with the oscillator tuned cir-
cuit over all the band in between.”

“That inductance adjustment,”
observed Dick, “is, of course, car-
ried out by sliding the coil along
the ferrite rod.”

“Exactly,” confirmed Smithy.
“Moving the coil towards the centre
of the rod increases the inductance,
and moving it away from the centre
decreases 1t. Now, you sometimes
encounter a receiver in which the
coil or ferrite rod is mounted in
an awkward position or where the
coil is very tight on the rod and is
difficult to move.”

“I've had some of those,” broke
in Dick. “They’re a menace, because
you can’t always be certain that the
coil is in exactly the right position
on its rod for correct tracking. Un-
less you're prepared to go to a lot
of trouble, you just have to assume
that the coil has the proper induct-
ance.”

“Well, you don’t have to make
any such assumption,” said Smithy,
“if you follow the little dodge I'm
now going to describe. When you
have a receiver of the nature we're
discussing, you first tune it at the
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low frequency end of the band to
a weak signal which hasn’t sufficient
strength to cause the appearance
of a large a.g.c. voltage. If you
can’t find a signal that is weak
enough, you tune in a strong signal
and make it weaker by suitably
rotating the receiver. You then bring
a spare ferrite rod up to the rod
in the set, holding it so that the
two rods arc parallel (Fig. 5 (a).)

LW. coil MW. coil Ferrite rod
N aerial in
receiver

Ferrite rod

(@)
Shortzd\ turn

(b)

Fig. 5(a). Bringing a second
ferrite rod up to the ferrite rod
aerial of a receiver causes the
inductance of all coils on the
rod to be increased
(b). The inductance of a ferrite
rod coil can be reduced by
bringing a shorted turn close
to the end nearer the coil.
Here, the inductance of the
medium wave coil is being
reduced

If signal strength increases as the
spare rod approaches the one in the
sct then the ferrite rod aerial coil
requires more inductance and needs
to be shifted towards the centre of
its rod. If signal strength merely
decrcases, then you know that the
ferrite rod tuned circuit doesn’t, at
least, require more inductance. After
that, you remove the spare ferrite
rod and take up a shorted turn
of wire, the turn having a diameter
of about three-quarters of an inch.
Bring this up to the end of the
receiver ferrite rod which is nearer
the coil being checked. (Fig. 5(b).) If
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signal strength increascs as the
shorted turn approaches the end of
the rod then the receiver coil
requires less inductance and needs
to be shifted towards the end of the
rod. I signal strength merely
decreases, this check. combined with
the previous one, then assures you
that the ferrite rod coil has exactly
the correct inductance and doesn’t
require adjustment.”

“Blimey.” remarked Dick.
impressed. “That is a knobby idea.”

“It’s an idea which works sur-
prisingly well in practice,” said
Smithy. “In fact even with receivers
where the coil is readily accessible
and free to move along its rod it's
frequently quicker to use this
method of checking than it is to
actually move the coil. T'd advise
you to practice with the method
on several serviccable receivers to
get the feel of it before using it for
actual servicing. Try the effect of
the rod and the shorted turn after
you have deliberately misplaced the
coil being checked.”

“I’ll do that,” confirmed Dick.
“What’s more, I think ['ll make up
the shorted turn on the end of an
insulated handle.”

“You could do that” agreed
Smithy. “A thin handle about four
inches long would be just the job
and would enable you to poke the
shorted turn into awkward corners.”
(Fig. 6.)

Tinned copper wire N 3447
Sq dia &
~

~
AN

Ends soldered”
together |

-
Insulated handle

|
i
i
\
{
i N |
Fig. 6. It is helpful to have
the shorted turn mounted on
an insulated handle, as shown

here. The dimensions are
approximate only
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VOLTAGE MONITOR

“Are there any other items of
home-constructed test gear you can
think of ?”” queried Dick.

“There are quite a few.” replied
Smithy. “For instance, there are
more complex things, such as grid-
dip oscillators and signal tracers.
However, we haven’t got time to
discuss these today. Another useful
gadget. and one that is more simple.
is a voltagec monitor for intermittent
faults. If an intermittent snag causes
a change in voltage this can be
detected by the monitor, which then
gives you warning that the fault has
appeared. Funnily enough, T knock-
ed up just such a gadget during the
quiet spell we had immediately after
Christmas.”

Ry
20ka
/4 watt

R2
20kn
I1a watt

Input
terminals
+9

There were also two small pilot
lamps fitted in white bakelite
holders, the latter indicating a recent
visit by Smithy to the electrical
counter of the local Woolworth’s.
As was to be expected, the layout
of the monitor was very well
balanced. and the neat wiring had
the impeccable soldered joints which
proclaimed the hand of thc Master.

“Very smart,” comunenaea Dick.
“How does it work?”

“I’d better show you the circuit,”
said Smithy, taking from his drawer
a sheet of paper on which the circuit
diagram had already been drawn.
(Fig. 7.) “Here it is.”

Dick gazed blankly at Smithy’s
drawing.

“I'm a bit lost here.” he remarked
eventually. “What, for instance, are

8
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2kn R
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._w.w. = oV 1
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€

ACI27
Lead~outs
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cC

ACYI8

Lead-outs

Sig-Ib-lc ~ 3-pole. 2-way rotary (on-oft)

Fig. 7. The circuit of Smithy’s voltage monitor, which is intended
for use with transistor circuits. The two pilot lamps are available
from Home Radio under Cat. Nu. PL7

Smithy leaned over and pulled
out a small piece of apparatus from
the rear of his bench. Dick returned
to Smithy’s bench and looked at
Smithy's handiwork with interest.
The voltage monitor was assembled
on a small plvwood baseboard. On
this stood a family of Ever Recady
batteries and a groupboard carry-
ing four transistors and two resis-
tors. A small metal front pancl was
screwed to the baseboard and on
this were mounted a two-way rotary
switch and two wirewound potentio-
metcrs fitted with pointer knobs.
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those two pots for?”

“They're for setting up the moni-
tor to the voltage you're checking,”
replied Smithy. “Let’s assume that
you've got a faulty transistor
receiver which occasionally ceases
to work due to a snag in the i.f.
or mixer-oscillator stages. You can't
hang around for long periods of
time waiting for the fault to appear
and it would be irritating to have
the set continually playing whilst
you concentrated on other work. So
what you do is to couple the input
terminals of this voltage monitor to
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the receiver chassis and a.g.c. line.
observing correct polarity. You next
tune in a signal which causes the
appcarance of, say, about one volt
positive of chassis on the a.g.c. line.
then turn down the volume on the
receiver. The monitor is then switch-
cd on and set up, the two pots being
adjusted so that both the bulbs are
just short of glowing.”

“What happens then?”

“Nothing,” replied Smithy. “until
the fault in the set comes on. If
it does, and the a.g.c. voltage falls.
the potential on the negative input
terminal of the monitor approaches
that on the positive input terminal.
whercupon the Darlington pair given
by TR3 and TR4 become conduc-
tive and pilot lamp PL2 lights up
to provide warning that the fault
in the sct has appeared. It's possible
that the intermittent snag could con-
sist of self-oscillation in the r.f. or
i.f. stages, whereupon the a.g.c. volt-
age would increase. This time the
negative input terminal of the moni-
tor goes more negative with respect
to the positive input terminal. The
Darlington pair given by TRl and
TR2 then conduct and pilot lamp
PL1 lights up.”

“Stap me,” said Dick, as realisa-
tion flooded in, *‘this monitor works
in hoth directions. It gives you warn-
ing when the monitored voltage de-
creases and also when it increases.”

“That’s right,” said Smithy. ‘TR?
and TR2 arc a paii of pn.p german-
ium transwtors whilst TR3 and i R4
are n.p.n. germanium transt iors. e
take another example, let’s say .hat
the voltage applied (¢ ihe two input
terminals is 4.5, which iz just haif
the voltage across the .wo p«-tentio-
meters. If we take R3 slider down
to the positive end of its track, bcth
TR1 and TR2 come on and PLI1
lights up. The slider of R3 is then
taken slowly upwards. As it closcly
approaches the centre of the track
PL1 will begin to dim, and will ex-
tinguish when the slider is tapping
off a voltage which is about 0.3 volt
positive of the potential on the nega-
tive input terminal. This 0.3 volt is
given by the drop in the basc-emitter
junctions of TR1 and TR2. TR3 and
TR4 work in the opposite direction
and cause PL2 to light up when the
slider of R4 is at the fop of its track,
at the negative end. As the slider of
R4 is gradually brought down its
track, PL2 will begin to dimn at a
position close to the centre. and will
finally extinguish when the slider of
R4 is about 0.3 volt negative of the
voltage on the negative input
terminal.”

“l can sce it all now,” exclaimed
Dick. *“When you’ve got the pots set
up in the manner you've just
described, it only needs the negative
input terminal to go a little further
negative for PL1 to light up. Or to
go a little positive, whereupon P12
lights up. One thing that puzzles me,
JANUARY 1971

though. is why you used two pots.
Couldn't you have joined the emit-
ters of TR2 and TR4 together and
connected them to the slider on just
one pot?”

1 could have done,” said Smithy,
“but the monitor would then have
been less scensitive. This is because
the voltage being monitored could
change by at least 0.3 volt in either
direction before even the basc-
emitter drops in the associated pair
of transistors were overcome. With
the present arrangement the bulbs
light up to full brightness for a volt-
age change of only some 0.5 volt in
cither direction. If you like, you
can incrcase sensitivity by initially
adjusting R3 and R4 so that the
bulbs are just visibly glowing.
They’ll achicve full brightness then
for a change in voltage of about 0.3
volt only.”

BATTERIES

Dick looked critically at the moni-
tor.

“It needs rather a few batterics,
doesn’t it?”

“It does rather.” admitted Smithy,
“but they should have a long life.
Negligible current is drawn from
batteries Bl and B2 when the pilot
lamps are not illuminated. and these
could be Ever Recady type PPl or
similar. A current of 9mA is drawn
from battery B3, and I've used two
4.5 volt bell batteries in series hcre.
These are Ever Ready type 126,
which is the long rectangular type
with two brass terminals on the top.
Incidentally, the monitor doesn’t
need to have batteries permanently
fitted. Since it will only be employed
occasionally, it could have batteries
connected to it just when it was
actually being used.”

“Wouldn't it be better to use a
stablised mains supply instead of
B3? After all. B3 does provide the
reference voltage.”

“You could use a mains supply
if you like,” agreed Smithy, “but
I think it would add too much com-
plication to a simple device. A bat-
tery should be adequate enough for
the infrequent periods when the
monitor will be used.”

“What about pilot lamps PL1 and
PL2?”

“Those are 6 volt 60mA types,”
replied Smithy. “Bulbs drawing
higher currents shouldn’t be used as
they'd cause rather more dissipation
in TR2 and TR4 than is desirable.
With the circuit as it stands TR2
and TR4 don’t necd heat sinks.”

“Fair enough,” said Dick. “Well.
that monitor certainly looks like
being a useful item of equipment.”

“l must hasten to point out,”
stated Smithy, “that it has one or
two limitations. For instance, it will
only monitor voltages between
about 0.6 and 8.4 volts if you want
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to provide a check for voltage
change in both directions. Also. it
is necessary to avoid applying volt-
ages to its terminals which would
cause the maximum reverse emitter-
base potentials of the transistors to
be exceeded. With the ACYI18 the
maximum reverse emitter-base volt-
age is 12, and with the AC127 it’s
[0. Also, although the monitor
draws negligible current from the
circuit being checked when the volt-
age is correct, it does require a
small current, of about 20uA, from
that circuit if the appropriate lamp
is to light up under fault conditions.
In consequence, the circuit being
monitored should be of the medium
to low impendance variety.”

“So far as I can sce,” said Dick.
“those limitations will only be ser-
ious if you use the monitor with
valve circuits. They shouldn’t matter
a great deal if you use it to check
transistor circuits.”

“That’s correct,” agreed Smithy.
“And it was for use with such cir-
cuits that T dreamed the design up.™

EARLY ENDING

Smithy rose and yawned. His eyes
fell once more on the garish calen-
dar over Dick’s bench.

“1 still don't consider,” he remark-
ed irately, “that a calendar like that
is at all suitable for a place which
carries out radio and TV secrvicing.”

Dick grinned.

“Take a closer look,” he invited,
“at the bottom.”

“I most certainly shall not”
retorted Smithy, clearly outraged.
“I wouldn’t dream of doing such a
thing.”

“I mean the bottom of the pic-
ture. The name of the firm who
distributed the calendar is printed
there.”

Smithy walked over to Dick’s
bench and, suitably averting his
eyes, pcercd at the point described
by Dick. He read the name of a
well-known manufacturer of elec-
tronic products.

“Well, I'm blessed,” he breathed
wonderingly. “l1 would never have
believed it possible.”

“There you are.” replied Dick in
a triumphant tone. “You can’t say
now that that calendar doesn’t fit
in with radio and TV, can you?”

The crestfallen Smithy turned to
another point of attack.

“At any rate,” he snorted, “I can
say that those Christmas decorations
don’t fit in here. They really must
eome down.”

“Don’t worry about them.” said
Dick soothingly. “January Sth, we
said.”

It was
morning.

“Oh, all right then,” he conceded.
“Well, there's no point in our hang-
ing around here any longer. I'm
going to lock up the Workshop and
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we can both take the rest of the
day off.”

“That,” remarked Dick, getting
up and putting on his raincoat, “is
a bit more like the old Smithy I
used to know, way back in 1970. A
Happy New Year to you, Smithy!”

The sudden thought of a further
twelve brand-new months stretching
out before him caused Smithy to
forget his present irrations, and he
grinned cheerfully back at his
assistant.

“And a Happy New Year to you
too, my boy.”

|
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R.S.G.B.
EXHIBITION

The Editor
Radio Constructor

Sir—Whatever happened to the Radio Hobbies Exhibition? All the
periodicals including your own are bemoaning the fate of the Amateur
Radio Exhibition (as itis now called).

Many years ago we used to have a stand there; it was always packed
both the stand and the exhibition and it was great fun. Then it moved
to Seymour Hall and it was even bigger and better (we could then, |
regret to say, only be spectators). Then came the decline. | thought last
year’s exhibition so poor that | never imagined another would be attempt-
ed. This, in spite of the fact that, based on our yearly figures, the elec-
tronics hobby is growing at a tremendous rate. It seems a pity that this
exhibition should disappear, and | would like to make the following
suggestions:—

(1) Widen the scope to include something for everyone whose hobby
is electronics (even include some hi-fi). When we had a stand at the
exhibition we displayed electronic components generally and certainly
did not confine ourselves just to the items that would interest the “‘Ham”
fraternity. We even had crystal sets for schoolboys.

(2) Hold it every other year.

(3) Hold it later in the year, say October or November.

(4) Could it not be sponsored by all the leading journals, i.e. Wire-
less World, Radio Constructor, Practical Wireless, Practical Electronics,
Radio Communication and Short Wave Magazine. Even if each journal
just gave some free publicity that would guarantee success!

How about it, Mr. Thorogood ?

Yours faithfully,
A Sproxton, director,
Home Radio Components Ltd.

A number of letters in the same vein were received by the Radio Society
of Great Britain. A reply in the following terms was published in their
journal, Radio Communication:.—

A word of explanation about the present arrangements may not come
amiss. For many years the RSGB ran the exhibition‘at the Royal Hotel,
until it outgrew the available space. With the expansion of the exhibition
and the necessary move to larger premises, the Society was not able to
accept the financial risk or provide the necessary staff and facllities. At
that time, professional exhibition organizer Phil Thorogood G4KD, offered
to organize the exhibition on a commercial basis, and make a payment to
the RSGB in recognition of the Society’s sponsorship. Since then the
exhibition has survived many larger contemporaries in other fields and
achieved a good deal in presenting amateur radio to the public and the
radio amateur. The RSGB has always been a primary exhibitor, taking
stand space at the regular rates, but with the advantage of considerable
voluntary help. Indeed, without voluntary helpers the Society could not
have hoped o participate at all. The economics of running an exhibition
in London (or anywhere else) do not favour the small operator—in fact,
from the Society's point of view the amount of voluntary effort required
would make it difficult to go outside London.

it may be difficult for some to appreciate the many difficulties, both
economic and practical, which face the organizer and the Society. Never-
theless it would be wrong to disregard any reaction from the membership,
and foolish to imagine that all is perfect. Of the criticisms made, may we
reply briefly to two of them.

(1) Content of Exhibition. The old proverb which begins, “You can
lead a horse to water . . . "’ is appropriate here. The exhibition is a com-
mercial enterprise requiring that exhibitors justify the expense of their
altendance-—we cannot make people exhibit.

(2) Lack of home-constructed equipment on display. People often
complain about the lack of home-constructed equipment shown, but we
are mindful of the reply given by the late C. H. L. Edwards, G8TL, who,
when presented with this complaint at an exhibition in the early ’sixties,
enquired, ““And where is your piece of equipment?”’

Exhibition Committee.

THE RADIO CONSTRUCTOR
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Radio
lopics

By Recorder

4 IFE 1S FULL OF SURPRISES.
L After completing a little repair

job the other day I was just
clearing up the bench when 1
happened to pick up two ends of my
testmeter probe leads. The test-
meter needle at once rose to about
a sixth of full-scale deflection.

SACRIFICIAL PROTECTION

‘Well, 1 can hear Yyou say.
‘what’'s so surprising about that?
You must have left the meter
switched to a resistance range with
the result that it was reading the
resistance of your body between
your two hands.’

But 1 hadn’t left the meter on a
resistance range, I'd left it on a
current range instead. It was
switched to read 0-50uA and by
merely holding the probe lead
terminations I was causing it to
indicate about 8pA.

After a little head-scratching I
realised that I was sceing an
example of the effects involved in
what is known as the ‘sacrificial’
method of protecting metals from
corrosion. One way of stopping
iron boilers from Trusting inside,
for instance, consists of suspending
a piece of zinc in the water. The
zinc, which is the sacrificial metal,
then corrodes away instead of the
iron. For similar reasons, sacri-
ficial metals are fitted to the hulls
of small boats or are buried in
the earth alongside pipe lines.
There is an electrical reason for
the sacrificial metal corroding in-
stead of the metal which is being
protected, and the two metals are
looked upon as forming the plates
of a cell.

The positive lead of my test-
meter is terminated in a brass
probe whilst the negative lead is
terminated in a crocodile clip
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which, so far as I can ascertain, is
nickel-plated. So there was I, pro-
viding the electrolyte for a brass-

nickel cell having a current
capability of 8uA!
Since then [ have checked

several pairs of other commonly
encountered metals to sce how
well they work in a ‘human cell’.
For best results they need to be
in sheet or plate form; one can
then place one hand flat on each
metal to obtain maximum con-
tact area and, in conscquence,
maximum current. The two metals
were connected to the terminals of
the 0-50uA meter.

Aluminium (negative) and cad-
mium (positive) gave a current of
5uA, whilst cadmium (negative)
and tin (positive) produced a cur-
rent of about 10uA. The best so
far has been aluminium (negative)
and tin (positive) which knocked
up more than 20pA. Both the tin
and cadmium, incidentally. werc
in the form of tinplate and cad-
mium plated steel respectively.
Other pairs of metals, as checked
by myself, did not give such high
currents.

If you don’t believe me, try
these effects for yourself. But dont
forget that you need a sensitive
meter whose f.s.d. is. at most.
100 A.

PROBLEMS WITH POTS

Potentiometers can give rise 1o
quite a few design problems, this
being particularly truc when they
are required to dissipate powers in
excess of 1 watt or so. What tends
to be forgotten is that the nominal
dissipation figure for a potentio-

meter normally applics over the
whole of its track.
To take a numerical example

(and one having nice casy figures)
let us assume that we have a 10082
linear wirewound potentiometer
whose nominal power rating is 4
watts. If we pass 200mA through
the whole track we will drop 20
volts across it, whercupon the dissi-
pation is acceptable, at 4 watts. So
far. so good. If, next. we set the
slider to a central position on the
track we will have a resistance
between the slider and one end of
the track of 502 But we would be
guilty of a technical misdemeanour
if we now passed a current (actually
283mA) through the 509 section of
the track which once more resulted
in a dissipation of 4 watts. Matters
would be even worse if we selected
a quarter of the track and again
(this time with a current of 400mA)
caused this section to dissipate 4
watts.

The reason why these last two
situations represent unsound prac-
tice is that the mechanical design
of the potentiometer is such that it
is only intended to dissipate 4 watts
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over the whole of its track, where-
upon all the resistance wire of the
track attains an increased tempera-
ture which is considered safe. If
we dissipate 4 watts over a half, or
over a quarter, of the track, then
it is obvious that the section of
resistance wire  dissipating this
power will rise to a higher tem-
perature than that deemed desirable
by the manufacturer of the poten-
tiometer. It will have been noted
that the current required for
watts dissipation in half the track
is not a very great deal larger than
that needed for 4 watts dissipation
in the complete track, but it causes
what is effectively a 2 watt resistor
to be called upon to dissipate twice
that power!

As may be seen, the wattage
rating of a potentiometer also de-
fines the maximum current that may
flow through any section of its
track. ’

In its ‘classical’ application, a
potentiometer passes a relatively
high current and allows voltages
at lower currents to be tapped off
it. If these lower currents are very
much smaller than the standing
high current in the potentiometer
they may be ignored, and it then
becomes correct to specify a poten-
tiometer whose wattage rating is
applicable to the standing high
current. But potentiometers are
often used as variable resistors,
whereupon connection is made to
the slider and one end of the track
only. Under such conditions a
potentiometer can be used to limit
the flow of current in a circuit, and
may pass quite high currents when
set to insert low values of resist-
ance. The proper design approach
here is to initially determine the
total resistance required in the
potentiometer and the maximum
current it will be called upon to
pass. The requisite wattage rating
for the potentiometer can be calcu-
lated from I2R, and a component
of the correct rating may then be
employed. In many cases it will be
possible to use a potentiometer of
quite low wattage rating if a fixed
external resistor is inserted in series
to limit the maximum current that
can flow in the circuit containing
the potentiometer.

THE ELECTRET

One of the newer devices appear-
ing on the electronic scene is the
‘electret’. For those who may not
have heard about it yet, an electret
consists of a piece of insulating
material which is capable of hold-
ing an electrostatic charge perma-
nently, in much the same way that
a permanent magnet is capable of
holding its magnetism.

Not all insulating materials are
capable of functioning as electrets.
Many of the more modern plastics,
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such as nylon and polyester do,
however, have the ability to act as
electrets, and some of these have
the advantage that they may be pro-
duced in the form of a thin film
exhibiting a positive charge on one
surface and a negative charge on
the other. Electrets are activated by
being heated in a strong electro-
static field; on cooling they then
retain the charge acquired from the
field. A thin film electret may be
charged by being placed between
two metal sheets across which a
high voltage is applied.

The most useful application for
clectrets, so far, is as microphone
diaphragms. An electret microphone
is basically the same as a capacitor
microphone except that no external
polarising voltage is required. One
surface of the electret diaphragm
is metallised and provides one ter-
minal of the microphone. The other
side of the eclectret diaphragm is
then positioned very close to a per-
forated flat metal disc which forms
the other terminal of the micro-
phone. Diaphragm vibrations are
translated to changes of voltage
which may be amplified in the same
way as with a capacitor micro-
phone. At the same time, the elec-
tret provides its own polarising
voltage.

Electret microphones have quite
a promising future, and are already
beginning to appear with some tape

recorders. Research work has been
carried out on the use of electret
microphones instead of carbon units
in telephone handsets. The electret
microphone requires an amplifier
to convert its high impedance out-
put to an amplitude and impedance
suitable for telephone circuits, but
such an amplifier can be readily
provided with the aid of standard
semiconductor techniques. The ad-
vantages claimed for the electret
version are its cheapness and
robustness. plus the fact that, even
with its amplifier, less line current
is necessary than is required with
a carbon microphone.

There don’t seem to be any other
major applications for the eclectret
at the time being. but these are
early days yet. A device which is
virtually the electrical analogue of
the permanent magnet should soon
find its way into other fields as well
as that of sound pick-up.

HEAT FIN

Necessity is the mother of inven-
tion which. as proverbs go, is a bit
nearer the truth than most of them.
Necessity certainly caused me to
dream up a little idea the other
day which, as you may similarly
find it of help, I shall now pass
on to you.

I was playing around with an
experimental circuit when I noticed
that a 1.5 watt metal-cased zener

diode was warming up rather more
than was good for it. There was
nothing wrong with the circuit or
the diode; it was merely that I
was expecting it to dissipate a wee
bit more power than it could cope
with on its own.

Some form of heat sink was
required but. after a quick hunt
through my odds and ends, I just
couldn’t find anything that would
fit properly over the zener diode
case. It was then that Necessity did
her mothering bit, and 1 suddenly
remembered a tin in which I keep
valve top cap connecter clips. One
of these proved to be just what
was required. I quickly soldered a
piece of thin brass sheet measuring
about 3 by 1 inch to the clip tag
to which the wire would normally
have connected, ensuring that the
solder ran on to the outside of the
clip itself in order to provide good
thermal conduction. T then fitted
the clip-cum-fin over the diode, and
that clip gripped as snugly on
its case as though it had been
designed for the job. Although not
exactly a thing of beauty, this ex-
temporised heat fin kept the diode
really cool, and 1 was able to pro-
ceed with the rest of my work on
the circuit.

That tin of top cap connector
clips has now been promoted from
the ‘valve shelf’ of my cupboard
to the ‘semiconductor shelf’ ! n

R.A.F. EQUIPS WITH EMI

RECONNAISSANCE POD

The EMI airborne reconnaissance pod, designed
for the Phantom FGR Mk. II aircraft, has now en-
tered service with the Royal Air Force. One of the
first RAF units to be equipped with the EMI pod is
No. 228 O.C.U. based at RAF Coningsby, Lincoln-
shire. This is an operational conversion unit which
carries out Phantom aircrew training.

Full production of the equipment is under way at
EMI's Radar and Equipment Division at Hayes,
Middlesex, and deliveries will continue throughout
1970 and 1971.

This revolutionary surveillance system comprises
sideways-looking radar, infra-red linescan and optical
cameras fitted to a 23ft. 9in. (7.24 m) long external
pod. It provides the RAF with the capability of
carrying out high quality reconnaissance in all types
of weather during day or night. The pod, which can
be fitted to the aircraft within an hour, eliminates
the need for specially-built aircraft which were pre-
viously used for reconnaissance duties alone.

The pod is similar in size to the Phantom’s 600 gal.
380

external fuel tank and is carried in a central position
underneath the fuselage. When fully equipped, it
weighs 2,300 1b. (1043.25 kg).

A fan of five optical cameras — four F95’s and one
F135 is fitted for daylight photography in good con-
ditions. At night, four F135 cameras are used in
conjunction with electronic flash.

Sideways-looking radar points downwards and
sideways on either side of the aircraft. It has a fixed
beam and scans the ground through the forward
movement of the aircraft. Its results are recorded on
film which is processed to provide a radar map of
the terrain.

The linescan consists of an infra-red detector that
scans the ground beneath the aircraft at an extremely
rapid rate. It records what it sees on film. It detects
temperature differences and is used for making
accurate maps of the ground. It is particularly valu-
able for identifying camouflaged objects which cannot

be readily observed by cameras.
THE RADIO CONSTRUCTOR
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LATE NEWS

Times = GMT Frequencies = kHz

* AMATEUR BANDS

® VATICAN CITY

HV3SJ has been heard on 14155 SSB at around
1840.

@® TRUCIAL STATES

MP4TDA heard on 21282 SSB at 0832 and on
21380 SSB at 1307. Other stations from this area
heard on the same band are MP4BBA and MP4BHL.

® LAOS

XW8BX has been heard. using SSB. on 21308 at
1421,

@ BRITISH VIRGIN Is.

VP2VI logged when using SSB on 14180 at 2230.
Also reported on 28585 SSB at 1234,

@® SAO TOME

CRSSP reported on 21235 SSB at 1720 and also
on 21240 at 1656.

® CAMEROON REPUBLIC

TJ1AW has been reported on 14205 SSB at 2250.
on 21285 SSB at 1103 and on 21348 SSB at 2240.
TI1AZ reported using 14205 SSB at 2315, on 21310
SSB at 1501, on 28550 SSB at 0920 and 1416 and on
28572 SSB at 1657.

® GABON REPUBLIC

TR8DG reported using 7090 SSB at around 2200
often and also on 28583 SSB at 1523. TR8MC heard
using SSB on 14175 at 2020.

® LESOTHO

7P8AB has been heard on 21315
often and also on 21320 SSB at 1835.

SSB at 1730

* BROADCAST BANDS

@® FLJI ISLANDS

Suva has been reported on the new outlet of 5955.
In the announcements at 1030, this frequency was
not mentioned.

® WINDWARD ISLANDS

The Windward Islands Broadcasting Service trans-
mitter has been logged with record requests in their
English programme. Frequent references to addresses
in Grenada are made. Listen on 15155 from 2015.

@® IRAQ

Radio Baghdad has been heard on a new channel
of 15245 with the English programme from 1930 to
2020. This is followed by the German programme
from 2020 to 2110.

® SWAZILAND

It is reported that a short wave station will be in
operation in mid-1971. The power is expected to be
10kW. Trans-World Radio is a partner in the project.
® VENEZUALA

YVLM Radio Rumbos, Caracas, has been reported
on 9650 with schedule from 1000 to 0600. The 4970
channel, according to the report, has now been
vacated.
@ INDIA

Hyderabad can often be heard on 4800 at 1530 with
local weather forecast in English.

Acknowledgements — Our Listening Post ISWL
and SCDX. |

CHINESE STATIONS

The British Association of Dxers
(BADX) issued with their fort-
nightly ‘Bandspread” (No. 2) a
masterly survey of Chinese stations
— the most up to date information
available at the present time.

Our Listening Post currently December 27th
reports Chinese stations on the January 10th
following Lf. channels - 3200,

3,400, 4815, 4865, 4905, 4960, 1990,
5030, 5145 and 5320kHz.

Most of these are listed as Peking
transmitters but others operate from
regional areas, some belonging to
the PLA (People’s Liberation
Army).

Clearly, as stated in the BADX
review, more research is required
into Chinese transmissions.

JANUARY 1971

LAST Le&6AK ROUND

TOP BAND TRANS-ATLANTIC TESTS
For those interested, the remaining Top Band Tests are as follows:—

W/VE — EUROPE
January 24th
February 14th

0500 to 0730GMT. W/VE East Coast stations 1800 to
1820kHz, West Coast 1975 to 2000kHz. Europeans 1823
to 1830kHz. Call “CQ DX Test” and listen alternate
five minute periods, W/VE starting off at 0500.

TOP BAND TRANS-PACIFIC TESTS
The JA/EU Tests take place on the same date as for the JA/W
Tests:— JA/EU Test times are 2030 to 2200GMT.
December Sth
December 19th
January 2nd
Other Top Band activities are:— ARRL Contest December 13th and
CQ Contest January 30th from 0000 to 1500GMT on 31st.

January 16th
February 6th
February 20th

381
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JUST PUBLISHED . . .

SIMPLE SHORT-WAVE RECEIVERS

FOUR DESIGNS -
1, 2 and 3 Valves

INTRODUCTION TO SHORT WAVE
LISTENING —

14 Comprehensive Sections
WORKSHOP PRACTICE
SOLDERING NOTES
RECEIVER AND BENCH POWER
SUPPLIES

etc. etc.

T

”fiﬁmﬂs

by F. A. Baldwin

If you are interested in the hobby of receiver construction and short wave listening this
is the book for you. It covers the whole field of s.w.l'ing from construction to operating —
both Broadcast and Amateur bands. It explains how the circuits work, how to assemble the
parts, how to wire-up the circuits with step-by-step instructions and how to test and operate

the completed projects.

FOR ONLY

16/-

140 Pages (80p) Postage 8d. (3p)

TO DATA PUBLICATIONS LTD 57 Maida Vale London W9 1SN

BLOCK LETTERS PLEASE
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SMALL ADVERTISEMENTS BENTLEY AGOUSTIC CORPORATION LTD.
Rate: 9d. (4p) per word Minimum charge 12/- (60p) &‘:-;lsot Road, Chalk Farm, The OIgIPolice St;tio:
N, N.W.I. oucester Roa
Box No. 2/- (10p) extra. 01-722 9090 LITTLEHAMPTON, Sussex
Please forward ali mail orders to Littlehampton PHONE 6743
Advertisements must be prepaid and ali copy i ;

H SZ4G .30|PC88 .52|PY8S& . 34| AC157 BY127 o
mus{ be r.ecelved by the 4th Of t,hemonth fOr ‘;.\T!i .28[PC88 52(PYSo0 1.08 ADI:O 8|BYZ10 .25
insertion in the following month's issue. The 0L PCos  aalbYsoo - aslADLe DY ST

i . A [ >4 . 2 e . P o
Publishers cannot be held 'hable in any way SEWEG Pooan  amloavos ADlez 48|[BYZIS 25
for printing errors or omissions, nor can they R e L8 mlgo o s .
accept responsibility for the bona fides of fEX 5{POChs  .40|U18™0 .75 AF110 .09
advertisers. (Replies to Box Numbers should il O, OUIh e fon
be addressed to: Box No. ——, The Radio Toct PCEEO” 130/U20 (59| AF130 9
1 s WORRY Ly b o .09
Constructor, 57 Maida Vale, London, W9 1SN, oA TeEe  ocRumn  dEpuid '23
30015 33| PCF86  .50|U801 95| AF234 -8
?UL 17 L52|PCF200  .67|UABCRO .43|BA102 JS
SERVICE SHEETS (1925-1970) for Radios, Televisions. oy IR MRS }’3
Transistors, Tape Recorders, Record Players, etc.,, [ihLl O[PCFBOG . GHUBFG4 .34 BA12Y -60
5 5 . o BOFL2 PCH200 .G2|UCH2 .32
with fault finding guide. Over 8,000 models available.  jsorLls PL82  .37|UCCBY i
S.A.E. listlenquiries. Hamilton Radio, 54 London |{7° | o ks
Roa i X. 30P4,19 TIPCL80s) | |UcHz21 3
d, Bexhill, Sussex :mggm . 85 / .45|UCH 42 }.’;

q , g 0 . 3UP1 30| PCLS6G .43[UCHS L Bk
BUILD IT in 2 DEWBOX robust quality plastic cabinet ;:mml 48|PEN4SDD  |UGLs2 13
2in. x 24in. x any length. S.AE. for details. D.EW. o | b
Ltd., 254 Ringwood Road, Ferndown, Dorset. Write :3;;«{:'; i 855'—’ 13
now — right now. EABCNO PLy2 urss :{?,
EAF42 B PL.83 UF8y < 14
MINIATURISED TOP BAND mains powered Tx. Top |pgH Foiss e a8
Band command Rx. £15 o.n.0. Box No. G129. EBC41 PL504 UMAu ‘20
EBC3I PL308 1 Uy41 .‘J:

P . o KEBFs0 PL509 1 UYR .
NEW CATALOGUE NO. 18, containing credit vouchers | Brss pXa. 118|AAlLs pr
valuc 10/, now available. Manufacturers new and |3&0° BIE:, B SRS A2 =
surplus electronic and mechanical components, price ECosl . Lo IO s sl SCIon g tong 7
- - WCUsL .2 Hi .84 2 > . Syl .4
4/6d. post free. Arthur Sallis Radio Control Ltd., 28 ECcss  .23|kTss  1.7olpyss  20lacize  2olBY1as  1s[oc2us 30
(:ardner Strcet, Brlghton, Sussex. All goodds are unusci and boxed, and subject to the standard 90-day guarantee. Terme
of business: Cash or cheque with order only No U.Oill). orders arcepted. Post/pl&ckisg

oy -« - ¢ & er item, subject t ini f Kp. A d. di ched

BOOKS FOR SALE: “The Story of the lonosphere” 5/-. T el Conmplets eatalogoe with conditions of sale oh oot baid: An parcel

“Alfred Nobel”, Bergengren, 15/~ “Science Survey 3", | el seaiua danage v ragly for ouly i exiry g omler. B houes .1
Vista Books, 10/—. “Science Today & Tomorrow”, 2nd i — :

series, 5/ “Basic Astro Navigation™, Dixon, 17/6.
“The Sextant Simplified”, Watts, 7/6d. “The Book of
the Sextant”’, Hughes, 5/— **An Introduction to Charts
and their Uses”, Chriss & Hayes. 17/6d. “Teach Your-
self Russian, 5/-. “The Colour of Canada”, 30/-.
“Space”, Patrick Moore, 55/-. “The Professor in Two

TECHNICAL TRAINING
in Radio, Television and

Worlds — The Earl of Birkenhead", 30/-. “The Mes- ool . . .
sage of the Genes”, Sullivan, 15/-. “Yacht Racing”, 5th ki EleCtI‘OI'IIC Englneenng
'edilion., Sturges, 30/-._ “Heulth Physics”, Rees, 55/-. First class opportunities in Radio and Electronics
“Practical _)’fzc(}l Racing”, SCthllZ“. 10/-. “Astronautics await the ICS trained man, Let ICS train YOU for
in lhe. b.ul‘l’es . Gatland, 10/-. 31)(1(‘“8 Re.?earch & a well-paid post in this expanding field.
Exploration”, edited by Bates, 10/-. “Earth’s Envel- ICS courses ofier the keen, ambitious man the
ope ,.’.I'heo’Lob_saclg. 10/-. M‘un on the Moon”, Ryan, opportunity to acquire, quickly and easily, the
10/-. “jane’s Fighting Ships”, 1965-66, £6. Box No. specialized training so essential to success.
G130. Diploma Courses in Radio, TV Engineering_and
FOR SALE: New P.SU.S, Roband etc., rd list. Other Isne,rtzlr?HE{CC%QSErzTZosgﬂYACgm (;f‘“”"“‘cs’ Com-
argains. S.A.E. Lists. Don Smith, 12 Channel Heights, ’ . :
Bleadon, Weston-Supcer-Mare, Somerset. Telephone: :g:gg: gE%E&gg’mg’g;ﬁ%x&ggEanlClANS CERTS
Bleadon 672. + R.T.E.B. RADIO AND TV SERVICING CERTIFICATE
+ RADIO AMATEURS EXAMINATION
JOIN THE INTERNATIONAL S.W. LEAGUE. Free * RADIO OPERATOR CERTIFICATES
services to members including Q.S.L. Bureau, Ama- Examination Students Coached until Successful.
teur and Broadcast Translation, Technical and Identifi- NEW SELF-BUILT RAD]O_COURSE_S
cation Dept.—both Broadcast and Fixed Stations, DX Build your own S5-valve receiver, transistor port-
Certificates, contests and activities for the SWL and able, signal generator, multi-test meter—all under
transmitting members. Monthly magazine, Monitor, expert guidance. POST THIS COUPON Topay and find
containing articles of general interest to Broadcast and out how ICS can help YOU in your career. Full
Amateur SWLs, Transmitter Section had League details of ICS courses in Radio, Television and
affairs, etc. League supplies such as badges, headed Electronics will be sent to you by return mail.
notepaper and envelopes, QSL cards, etc., are available Member of Association of British Correspondence Colleges.
at reasonable cost. Send for League particulars. Mem- Z
bership including monthly magazine, etc., 35s. per INTERNATIONAL  CORRESPONDENCE SCHOOLS
annum. Secretary ISWL, 1 Grove Road, Lydney, I Dept. 248, Intertext House, Stewarts Road, London, SW.8 ¥
Glos.,, GL15 SJE. l Name W ALC -
WANTED: Sheet music of musical comedies and light I BLOCK CAPITALS FLEASE i
opera. Please give full details and price to: Box No. l Address I
G140.
. 1.71
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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 years.

Specialist training courses lasting approxi-
mately eight months are held at intervals.
Applications are now invited for the course
starting in September 1971.

Salary Scales

During training with frec accommodation
provided at the Training School:-

Age 21 £848 per annum
22 906 o
23 943 3
24 98t ,, o
25 and over 1,023 ,, o2

On successful completion of course:-

Age 21 £1,023 per annum
22 1,087 ., ”
23 1,150 ,, .
24 1,214, .

25 (highest
age point)
then by six annual increments to a maximum
of £1.749 per annum.

Excellent conditions and good prospects

1,288 ., o

of promotion. Opportunitics 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 GEC ‘O’ level or
similar qualifications.

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 5A).

Tel: Cheltenham 21491. Ext. 2270.

384

If you're a telecommunications
man and match up
to the qualifications below

cut yourself into a slice of
Britain's future

=

Become a

Radio

‘i
L ® I
Technician !
|

I

I

|

I

Air Traffic Control

Piease send me an application form and
detaits of how | can join the fascinating world of
Aur Traffic Control Telecommunications

NBIME i st -+ st i st et o ettt

Address .. ..

RCT/E3

Not applicable to residents outside the United Kingdom
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 in importance 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

safary 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 penston for established staff
You mustbe 19 orover, 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 383)

WANTED: Books, brochures, pamphlets, etc. re FAX.
Any information of interest. G2UK, “East Keal",
Romany Road, Oulton Broad, Sufiolk.

“MEDIUM WAVE NEWS” Monthly during Dx season
—Details from: K. Brownless, 7 The Avenue, Clifton,
York.

FAX EQUIPMENT FOR SALE. Creed fax recorder
type R300/1 with power supply plinth; type A902/1
and roll deltos paper; 1ype T200 transmitter; desk
fax concentrator (switchboard). All in working order.
Asking price £25 the complete installation.
Box No. Gl41.

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
from:—The Hon. Membership Secretary, The Broads
Society, “Icknield”, Hilly Plantation, Thorpc St
Andrew, Norwich, NOR 83S.

CONSTRUCTORS USED COMPONENTS. Parcels
at 10/- each, including postage. 50 assorted resistors.
50 assorted capacitors. 10 electrolytic capacitors. 10
assorted knobs. 5 assorted potentiometers. 20 assorted
valve bases. Pleasc state which parcel required. Broad-
cast type twin gang variable capacitors at 3/6d. each.
Speakers at 10/- each. 7 inch, § inch, 5% x 31 inch
elliptical. P. & P. 3/6d. Box No. G142,

FREE GIFT when you request our quality stamps,
supplied on approval. Generous discounts. Details
from: Watson’s Philatclic Service. 6 Beech Avenue
Brentwood, Essex.

SEKIT LOUDSPEAKER ENCLOSURE KITS, preci-
sion machined in high density chipboard for Wharfe-
dale’s Unit 3 at £4 6s. 9d.; Unit 4 at £5 8s. 8d.; Unit §
at £6 18s. 8d. Also for EMI, Goodmans. etc. Details
from Sound Equipments, 106 Loudon Avenuc,
Coundon, Coventry, CV6 1JP.

POSTAL ADVERTISING? This is the Holborn Service,
Mailing lists, addressing, enclosing, wrappering, fac-
simile letters, automatic typing, copy service, campaign
planning, design and artwork, printing and stationery.
Please ask for price list—The Holborn Direct Mail
Company, Capacity House, 2-6 Rothsay Street, Tower
Bridge Road, London, S.E.1. Telephone: 01-407-1495

VALVES. All at 2/6d. postage paid. EB91, 6AGS, EL9I,
EL.92, DK91, EF40, 3ML, 1S5, 141TH. U142, UBC4],
UY41, 171DDP, 10F9. N142, U404, UCH42, 10ClI,
VRO, HL41DD, TH41, PEN45, X65, CV1075, Ul4,
TDD4, 6B4G, 41MP, 801-A, VTI136, VP41, HP4106,
VT62, KT66. Box No. G143.

FOR SALE: 1 Watt 5 transistor amplifiers, 9V supply.
Low current drain, 3 ohms output. Measures only
2in. X 3in. Ideal radios, tape recorders, baby alarms,
etc. Only 24/- each post paid. Manley, 13 Randis-
bourne Gardens, Bromley Road, London S.E.6.

ARE YOU A MOTORING ENTHUSIAST? The Scven-
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: Watches, binoculars, transistor radios,
Competitive prices. Unusual gifts, interesting gadgets
in free illustrated catalogues. Marcotmail, 120 Sidney
Grove, Newcastle Upon Tyne.

(Continued on page 387)
JANUARY 1971

TRAINEE RADIO

TECHNICIANS

A PROGRESSIVE CAREER
IN THE FIELD OF RADIO
AND ELECTRONICS

Applications are now invited for an intensive
training course of two years, leading to appoint-
ment as a fully qualified RADIO TECHNICIAN,
with further prospects of progression to the
Telecommunications Technical Officer Class.

Generous Pay and Conditions while under
training.

Candidates must be over 16 and under 21
years of age as at 6 September 1971, on which
date training commences.

Minimum educational qualifications required
are passes at GCE ‘O’ Level in English Lan-
guage, Mathematics and Physics (already held
or expected to be obtained in the Summer,
1971). Equivalent passes in Scottish or North-
ern Ireland Certificates and CSE Grade |
passes are also acceptable.

Closing date for receipt of
26 February 1971.

Apply for full details and application form to:
THE RECRUITMENT OFFICER (TRT/63)
GOVERNMENT COMMUNICATIONS
HEADQUARTERS
OAKLEY, PRIORS ROAD
CHELTENHAM, GLOS.

GL52 5AJ

applications:

TO AMBITIOUS ENGINEERS

=THE LATEST EDITION OF ENGINEENERG OFFORTUNITIED

SEND FOR YOUR FREE COPY TO-DAY

ENGINEERING OPPORTUNITIES is a highly informative 74 page
guide to the best paid enfineering posts. It tells you how you can
quickly prepare at home for a 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.I.LET. NOW offers you a
real laboratory training at home with all the practical equipment
ou need, plus Basic Practice and Theoretical Courses for beginners in
adio, TV, Electronics, ete.

;= — SEND OFF THIS COUPON TO-DAY! - — _I
To: BIET Dept. 480D, Aidermaston Court, Reading RG7
Tick subjects that interest you: l
AMSE (Elec) [ City & Guilds Certificate [] RTEB Certificate []
Radio Amateurs’ Exam [] PMG Certificate [] Colour TV [] I
Electronic Engineering ] Computer Electronics {_] Radio and TV I
Servicing [0 Practical Electronics [] Practical TV & Radio [J
Please send booklets & full information without cost or obligatian.

NAME AGE I
ADDRESS I

|
BIET OCCUPATION I

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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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
trom 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 (s
immediately compensated for,
and the Cords will always
remain taut and strong. It is
impossible to overstretch the
springs, as a safety check
device is fitted to each

PRIGE 1 5l- Postage 1/6 (8p)

(75p)
Available only from;—

Data Publications Ltd.
57 Maida Vale London W9 1SN

_meER ACCESSORIES

MOTORING

* BATTERY CHARGERS

Superior quality and styling. Selected by us at the
recent Motor Show. High impact polystyrene non-
rusting cases, with carrying handle. British manu-
facture throughout. Charges at 6 or 12 volts. Low
or high charge selector ensures normal or boost
charging. A really nice looking job — different from
those cheap metal cased jobs. Two ratings avail-
able: 4 or 6 amps. max. Clearly designed meter
indicates charging rate. Prices: 4 Amp. model.
List Price £4.7.6. OUR PRICE ,ONLY 59/6 plus 4/6
p.p. 6 Amp. model. List Price £5.12.6. OUR PRICE
75/- plus 4/6 p.p.

* BATTERY BOOSTER CABLES

Enables another car to assist your flat battery
during cold starting conditions. An essential
accessory for keeping in your boot. YOU NEVER
KNOW WHEN YOU'LL NEED THEM. SPECIAL
OFFER PRICE - ONLY 22/6 plus 2/6 p.p.

* REFLECTIVE NUMBER PLATES

A safety measure this winter in addition to improv-
ing the appearance of your car. De-luxe 3-D letters
and digits fitted to reflective plate. Normally sells
in shops for £4.17.6 per pair. OUR SPECIAL
OFFER PRICE — ONLY 62/- plus 2/6 p.p. Please
state square or -oblong shape required when
ordering.

* LUCAS SPOT & FOGLIGHTS

See them advertised this winter and buy from us
at list price less 10% post paid.

* CAR AERIALS

Five section — Fully retractable — Key locking ~
Heavily chrome plated. OUR PRICE ONLY 23/6
plus 2/6 p.p.

% CAR AERIALS

Four section — Partially retractable — Non-locking
—~ Heavily chrome plated. OUR PRICE 18/6
plus 2/6 p.p.

* CAR CAPS

Covers top of car to bottom of windows and wind-
screen. Prevents frosting over and makes snow
clearing a matter of seconds. Three sizes: Saloon
cars 29/6 post paid. Small & med. Estate cars
35/- post paid. Large Estate cars 37/6 post paid.

* TOW ROPES

16’ 5” long. 4,000 |b. breaking strain. Regulation
flap. Metal clips for quick fixing and release.
Strong polypropylene. OUR PRICE 18/6 + 2/6 p.p.

IVORYET LTD.
31 Albert Road, Hendon, London, N.W.4.

Please send me the following: ..................o..ocoiiiiiiiiniin. ..

I enclose cheque/crossed Postal Order for..........................

Block capitals please
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SMALL ADVERTISEMENTS

(Continued from page 385 )

FOR SALE: Portable B.S.R./M.S.S. disc recorder, vari-
able speeds. £35. S.AE. to 7 Hessle Grove, Ewell,
Surrey.

WORLD DX CLURB covers all aspects of SWLing on
Amateur and Broadcast Bands through its monthly
bulletin “Contact”. Membership costs 27/6d. a year.
Enquiries to Secretary, WDXC, 11 Wesley Grove,
Portsmouth, Hants., PO3 SER.

FOR SALE: Txing type variable capacitor, 50-110pF,
Iin. spacing £1. Ditto, 75 + 75pF, tin. spacing, 10/-.
Tannoy P.A. Mic, 30/~ 1.5 - 3MHz Command re-
ceiver, £2. Motor generator, 12V 4A in, 400V .0SA
out, 30/-. Eddystone 6 pin plug-in coil formers,
Cat. 538, 2/6d. Type 3 T/P ink rollers, 5/- bottle.
200ft. Super-8 cine reels, 5/-. Box No. G144,

FOR SALE: Radio Constructor magazines from January
1954 to July 1961 (December 1954 missing). What
offers? Box No. G145.

WANTED: Ex-Govt. R208. Good condition. State price.
S. Giess, 2 Brompton Close, Lytham St. Annes. Lancs.

RECITALS OF RECORDED MUSIC. The second
Saturday evening of each winter month. Next recital:
Saturday, January 9th, 1971, 8 p.m. Woodford Green
United Free Church, Woodford Grecen. Essex. Bus
routes 20, 20A, 179 and 275 - alight at “The Castle”
stop.

MAKE THE LITTLE BITS BIG with a torch magnifier.
Guaranteed for three years, Battery and bulb supplied.
Perfect for small jobs. 8/- post paid. Bush Mail Order,
106 Poplar Road, London S.E.24.

EX-GOVT. COMMUNICATION RECEIVERS, signal
generators, calibrators, components, etc.. with money
back guarantee. S.A.E. list. P. R, Golledge. G3EDW,
Glen Tor, Torrington, Devon. Telephone: (STD 08-052)

PANEL-SIGNS TRANSFERS. We have a limited
supply of sheets of Frequencies expressed in cycles
per second. Price 1/- per two sheets plus 4d. postage.
Dﬁ&a Publications Ltd., 57 Maida Vale, London W9
ISN.

ESSEX GARDENERS. Buy your bedding and rock
plants, shrubs. etc., also cacti from May's Nurseries,
608 Rayleigh Road, Hutton, Brentwood. Essex. Callers
only. Monday to Saturday.

MUSICAL MIRACLES

WAA.WAA PEDAL. Complete kit of all parts, robust cabinet,
mechanism & instructions., Huge sales, well proven design.
ONLY 49/- complete, Or built & tested £4 15s. 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 pedal 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 sensel
Use our unique non-radiating legal

radar receiver. Gives early warnin
of Radar Speed Traps up to |
miles on motorways.

Completelz self contained (no
wiring). Compact, clips on to sun
. i visor. Weighs only 104 ozs.

BE SAFE, NOT SORRY — ORDER NOW. £13.5.0. C.O.D. 5/- extra,
BELDING & BENNETT LTD, (Box 38) 45 Green Lane, Purley,
Surrey. For full details Tel: 01-660 2896 or send 8d. in stamps.
Callers weicome by appointment.

PLAIN-BACKED
NEW STYLE

SELF-BINDERS

for your other magazines

(max. format 74" x 93”)

The “CORDEX" Patent Self-Binding
Case will keep your copies in mint
condition. lssues 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
(Please state choice)

PRICGE 1 4/ == Postage 1/6 (8p)

(70p)
Available only from:-

Data Publications Ltd.
h7 Maida Vale London W9 1SN

JANUARY 1971
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CHASSIS : H.L.SMITH & CO. LTD. BLANK CHASSIS
and 5",,4,1/’/‘/ 287]9 Edgware Road FOUR-SIDED 16 SWG ALUMINIUM
EDGWA;E RouD I_ondon w2 ‘ 6Si4ze2 F;r/i;e 2B/a|s? (S]izse e ‘Pzrice 55‘6“
X " ‘0x8x24"” -
CASES by TEL: 01-723 5891 7x4:l<}" 6/- 3/2 |2x7x2§” uf- sfn
7x5x2" 7/6 3/5 |2x9x2z" 13/9 7/-
CASES ALUMINIUM, SILYER 8x4x2" T/~ 3/4 13x8x24” 1379 6/11
A HAMMERED FIMISH Bix5ix2" 8/- 3/9 14x7x3”  14/6 6/6
Type Size Price Type Size Price Fx7x2" " 9/3 4/10 HX!OX2+:" 16/- 8/7
N 8x6x2"* 18/~ W 12xIx7”  37/6 10x4x24"  9/- 3/9 15x10x24" 16/6 971
N 6x6x3" 17/6 W 15x9x8" 48/6 12x4x24” 107- 4/3 17x10x3” 19/6 10/1
N 4x4x2" n;- Y 8;6;6;’ :9/- w 12x5x3"  12/- 4/9
U 4x4x4” 11/=- Y 12x7x7" 5/~
U Sixdixds” 17/- Y 13x7x9" 50/6 TO FIT OUR CASES
U 8x6x6”  23/- Y 15x9x7" 53/6 Ix54x14”  T7/- 3/9 l2x63x2” 10/9 5/11
U 9ix74x34” 24/- Z 17x10x9” 7276 7x53x2"  7/9 3/9 14x84x2”  13/6 7/11
U 15x9x9""  49/- Z 19x10x84" 78/~ 11x63x14” 10/- 5/6 !5}x9}x2i" 17/- 9/6
W Bx6x6” 23/- *Height 11x63x2” 10/- 5/6 174x94x2{” 18/6 10/6
Type N has removable bottom, Type U re- Plus post & packing
;M":b’; b°'§°m"°' blck-d TYPCtW t(emleblf PANELS: Any size up to 3ft. at 6/« sq. ft, 16 s.w.g.
ront, Ype a screwe construction, Ype .
Z removable back and front. Plus p. & bp. (18 s.w.g. 5/3). Plus postage and packing

The Nite-Lite dimmerswitch will dim up
to 400 watts of incandescent lighting from
zero to full brilliance. This unit simply
replaces the normal light switch, and is
supplied with MK mounting frame for use
where more depth is required,
Price built and tested 63/-
complete kit 55/~
All orders CWO + 1/6 p & p.
Trade enquiries welcome.

DIATHANE LTD.

111 Sheffield Road, Wymondham, Norfolk

PRINTED CIRCUIT PROBLEMS ?
Prototype circuits produced from your artwork: 2/- per sq. in.
+ 2/6 p&p. Small to medium batch production at reasonable rates!
Complete design and manufacture from circuit diagrams |

Fairchild sl 914 sssss ! X srock 8/-

Quadrac 400v 4A (as used in our lamp dimmer) 29/6
Untested SCR’s 300v 1A TOS case 2/- SAE for full list.

YUKBWN S0 PROFESSIONAL
SELF-SPRIN YUk AEROSOL WAY -

Gt Lhese airarying GREY HAMMER
BLACK WRINKLE
M OW,/ QR (CRACKLE) finishes

Ywkan Aerosol spraykit contarns i ors fine quality, durable easy msztant
spray. No stove baking required. Hammers available in grey, bive, gold,
bronze. Modern Eggshell Black Weinkie (Crackie) all at (5711 at oo
tosnter or 16111, carriage paid. par push-button saif-spray caa  Also

Duwrable, heat and water resistant Black Mate Raish (12 ors. self-spriy
cans enly) 13/ carmage paid.
SPECIAL OFFER" | can plus options! transferable saap-oa trigger handle
{rabus 5/-) for I8, carriage paid. Choice of 1) seti-spray plain cotours
and prier (Motor aar quality) also avaltable.
Ploase erchess cheque o crossed P.O. for tocal smowse direct vo:
per: N/I YUKAN, 307a, EDGWARE ROAD, LONDON, W2 | -
W sspplymany Gavernment Departments, Municipal Authorities, lastintes |¥7 |
and Laading Industrial Organisations —We can supply yow toa.
Opea ali day Saturday, Closed Thursday

DATA BOOK SERIES

DBS TV FAULT FINDING
124 pages.  Price 10/- (50p), postage 8d. (3p)

DB16 RADIO CONTROL FOR MODELS
192 pages.  Price 15/- (75p), postage 1/- (5p)
DB17 UNDERSTANDING TELEVISION
512 pages. Price 37/6 (£1.88), postage 3/- (15p)
DB18 AUDIO AMPLIFIERS
128 pages.  Price 10/6 (53p), postage 8d. (3p)

DB19 SIMPLE SHORT WAVE RECEIVERS
140 pages. Price 16/- (80p), postage 8d. (3p)

I enclose Postal Order/Cheque for ..in payment for

NAME —

ADDRESS .

(Please use Block Capitals for both name and address)
Postal Orders should be crossed and made payable to Data Publications Lid
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
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www americanradiohistorv com


www.americanradiohistory.com

(S) z9¢0t
(S) 0b0€ST
(S) 0£0£ST
(S) 170£ST
(S) 020£ST
(S) 010£ST
(S) L0£ST
($) 90¢€ST
(S) s0¢£ST

(S) +0£ST
(S) £0£ST
(S) VZ0£ST
(S) Z0gST
(S) 10£ST
(S) €£ESNT
(S) S96ENT
(S) ¥96ENT
(S) £96ENT
(S) T96ENT
(S) 678¢NT
(S) 66LENT
(S) 86LENT
() 9LSENT
(S) $OLENT
(S) VISTENT
(S) 1§TENT
(S) VOSTENT
() 0STENT
(S) 9£1ENT
(S) SE1ENT
(S) vEIENT
(S) €ETENT

(S) T10ENT
(S) VLO6INT
(S) LO6TNT
(S) V906INT
(S) 906TNT
(S) VSO6INT
(S) S06TNT
(S) VY06INT
(S) ¥06TNT
(S) P68INT
(S) TIYTINT
(S) 11PINT
(S) €OETNT
(D) 60€INT
(D) LOLINT
(D) §IEINT
(D) €0EINT
(S) TETINT
(S) IE1INT
(S) LTUNT
(S) 9TLNT
(D) HI11LNT
(D) VIILNT

(D) 11LNT
(D) SOLNT
(D) LTSNT
(D) 9TSNT
(D) STENT
(D) $TSNT
(D) VYOYNT
(D) POYNT
(D) 01107
(D) +01D7
(D) €0107
(D) 20107
(D) 101DT
(S) S9LA
(S) €9LA
(S) 19LA
(S) SPLA
(S) €vLA
() 1PLA
(S) €TLA
() 1TLA
(S) VOIvA
() VSOvA

(D) S9TIIN
(D) $9TIIN
(D) £9TLIN
(D) T9TIIN
(D) 197N
(D) SYTIN
(D) YT LN
(D) ¢¥TIIN
(D) WZIMIN
(D) I+TIIN
(D) OPTLIN
(D) 6£TLIN
(D) 8€TIAN
(D) LETIIIN
(D) 8ZTTIIN
(D) LTTIIN
(D) 9TTLIIN
(D) STTIIN
(D) $TTIIN
(D) €ZTIIN
(D) TTTLIN
(D) 1TZIIN
(D) S9OTIIN

(D)
STPILLIN

(D)
ST/E9TIMN

(D) T91LIN
(D) ¢P1 LN
(D) TP ILAN
(D) 191 1LIN
(D) 671 AN
(D) 8TI N
(D) LTILAN
(D) 971NN
(D) STILAN
(D) YZIIAN
(D) ¢ZIINN
(D) TIILAN
(D) 171N
(S) LTVOLMN
(S) LOOOLMN
(S) €000LMN
() dI+OMH
(D) 8681dD
(D) L6813D
(D) 968 13D

(D) $6814D
(D) 768130
(D) 16813D
(D) 068L3D
(D) 688190
(D) 88813D
(D) £8819D
(D) $8819D

(D) 78813AD
(D) 188190 |
(D) 08813D |
(9) 1vASd |
(S) ovASd
(8) 9eXSd _
(S) 6TXSE |
(S) y9 X 14
(S) 88X 44
(S) L8Xdd
(9) 8yXdd
(S) 1¥X44
(S) orxdd
(S) 6¢Xdd
(9) gexId

(S) LeXdd
(S)oexdd
(S) 67Xd4
(S) £1Xdd
(S)rzix4d
(S) rrmdd
(S) evmd
(S) gcmdd
(S) ztmdd
(S) itmdd
(3) 0zmdd
(S)TLADY
(SYVILADL
() 1LADY
(S) 0LADd
(S) ysAD4
(S) 6¥A04
(S) orADd
(S) 6£A04
(S) 8¢ADd
(S) +€ADd
(S) eeADd
(SYzeADd

(S)1¢ADd

(S)0EADd
(S)SEmDH
(S) L8104

(S) 98104

(S)8L104

(S1LL10d

(S ep104d

(S)vee1Dd
(D) ITZSY
(D) LTASY
{D)9TASY
(D) 61 AdY
(D) vt ADV
(D) 1+tADV
(D) O ADV
(D) 66 A0V
(D) TTADV
(D) 1ITADV
(D) 0TXOV
(D) 61 XDV
(D) 8TADY
(D) LTADV

www americanradiohistorv.com

*UOD|IS 10 WNIUBULIIZ Sf 3DIAIP Y] J3YJIYm SIJLdIPuUl I3GUINU
-3dA) yoed 13)je s)IYorlq ul 133 Y] ‘weadeip Suiduedwiodrde Yl ui Jnode| Y 0} WIOJUOI SINO-PEI
asoym suoyemsdedud ge-Q 1 10 §1-OL ‘S-Q.L u! sto)sisusn *d'wrd pasdunodud Auowmod S)si| qe] YL

S1Nno-peaT] Jdojlsisueld] 'd'N'd

133HS VLvad SHOLONYLSNOD



www.americanradiohistory.com

HENRY’S RADIO LIMITED ™
ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI -

BUILD YOURSELF A QUALITY RADIO

Excellent printed ciicuit design with full
power output. Fully tuneable on both
MW/LW bands. 7 Mullard transistors
Fitted 5in speaker. Room-filling power.
Easy to build with terrific results. Two-
colour leathercioth cabinet with silvered
front. All local and continental stations
Complete detailed instructions. Ask for
Leaftet No. 1. Total cost £6.19.6 p.p. 6/6
All parts s_old separately

COMPONENTS - TEST - PA. -

YOU CAN
SAVE 25 9

on Garrard, Goldring
and Mcdonald Decks

*SP25 MK, IIl —
‘SLESE -
tSL728 -
MP610

GL75

£11.15.0
£14.9 6 1AP75
£25.0 0

£16.19.6
MP6&0 - - 210 9.6

£13.19.6 GL69 Il - 3.0.0

£12.0.0 (P&P 7/6 any (ype)
PLINTHS & COVERS
* Standard 89/6 P& P 4/6 ‘ Deluxe £8.15.0 P& P 6/6

1 Deluxe £8.15.0 P& P 6/6
SPECIAL OFFER! The above decks supplied with 9TAH/C
Diamond. Add £2; 940 magnetic. Add £3: GB50 or AT66. Add £5;
G800, Add £7.10.0; GP91SC, Add £1 {Also applies to MPE0/PC)
SPECIAL! SP25 fitted G800 with Plinth/Cover wired and
mounted £20.19.6 P& P 10/- (Mk. il £22.10.0)
2025 TC with 9TAH/C dlamonu plinth and cover, wired and
mounted £13.19.6 P & P
GL69 !l fitted GBOO phinth and cover wired and mounted £35.0.0
P&P12/6
ALSO IN STOCK:
2025 TC/3TAHC diam. £8.17.6; 3000 LM/9TAHC diam. £9.15.0;
3500/KS40A £12.10.0; MP60 M(ed plln(h and cover (see above
for cariridges) £17.126 P
* FREE - Complete lists No. 16/17 on requesi.

DISCOTHEQUE

ELECTRONIC
ORGANS

You can build our Mayfair

portable tor £99 pa p 30/

All parts available separately.
~ Several models to choose
from. - Visit our New Show-
rooms al 309 Edgware Road

ELECTRONIC ORGANS

DISCOTHEQUE
-PA CENTRE

All the latest
stock. Call and see for your-

self or send for latest lists.

equipment in

ShiGemEvr SAVE ££f's

EQUIPMENT

PROJECT 60 PACKAGE DEALS
2xZ30 amplifier, sterec 60 pre-amp. PZ5 power supply. £19.0.0
Carr. 7/6 Or with PZ6 power supply £21, Carr. 7/6. 2xZ50
amplifier, stereo 60 pre-amp. PZ8 power supply £21.10.0. Carr
7/6. Transformer for PZ8 59/6 extra Any of the above with
Active Filter unit add 97/6 or with pair Q16 speakers add £16.

*NEW FM TUNER Price £22.19.6

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 for quality and reception of
mono and stereo. There is no doubt
about it - VHF FM gives the REAL
{sound AH parts sald separately.
PARTS TOTAL COST £6.19.6 p.p. 3/6
MULTIPLEX DECODER £5.19.6 (FOR
STEREO) p.p. 3/-

Ask for Brochure No. 3.

HENRY'S RADIO LTD

W\

HENRY'S LATEST
CATALOGUE

Latest edit on. Now 350 pages.

* Components, Test Gear
* Equipment, Modules

* Special Offers, etc. etc.
Everything for the constructor.
Complete with 10/- value dis-

count voucher for use with
purchase. Price 7/6 P&P 2/-

Why not send away loday ?

FREE 8-page Semiconductor
List No. 36. New ranges and
a few circuits

MAIL ORDER

HI-FITO SUIT EVERY POCKET

FREE - Stock hst No 16/17
on request -
BEST VALUE IN UK.

100
STERED SYSTEMS

and a complete range of
(ndividual units in stock -
Oemonstrations ail day -
visit our new Hi-Fi Store.
LOW CASH or CREDIT/HP
TERMS (Credit terms from
£30 purchase - callers only)

SPECIAL STEREO SYSTEMS

C5/8 Teleton 203E 6+6 watts amplifier. 5P25 or MPEQ with
deluxe plinth/cover, pair of 3-way 10 wat: bookshelf speakers,
all cables, leads, magnetic cartridge. (List £79.10 0)

PRICE £59. P& P 30/-
C1/8 Nova 505 Amplifier, 2025TC with 9TAH/C diamond, plinth
and cover. pair of 3-way 10 watt bookshelf speakers. cables/
leads eta. (List £65} PRICE £48 P & @ 30/-
C9A/8 Sinclair 2000 ampiifier. SP25 or MPE0 with G800. plinth
and cover, pair of 3-way 10 watt bookshelf speakers. cables/
leads. etc. (List £88) PRICE £69. P& P 30/-
B11/8 Teleton F2000 (or F2300) MW/FM/STEREO Tuner
Amplifier, SP25 or MP60 with 9TAHC diamond, pair of 3-way
10 watt speakers, cables/leads, etc. {List £100)

PRICE £79. P& P 30/-

(All systems add €12 for Dentons. £19 for Super Lintons )

SEND FOR FREE LISTS OF 100 STEREO SYSTEMS.

STEREO HEADPHONES
8 + 8 ohm. Soft padded earpieces: DHO2S 45/ SE20 25 19.6;
AES20 £7.10.0; K6 £11.5.0; PRO4AA £23 p 3/-

TEST EQUIPMENT FOR HOME,
SCHOOL & PROFESSIONAL USE

AF105 50k/voit multimeter (illus )
£8.10.0 p.p 3/6. Leather case 28’6

200H 20k/volt £3.17.6 p.p. 3/6.
Case 12/6

500 30k/volt muitimeter £8.17.6 p.o. 3/6
Leather case 30/-

THL33 2k/volt £4.26 pp 3/-
case 22/6

TE65 Valve voltmeter £17.10.0 po 7/6
SE250B Pocket pencil signal injector
35/-pp

Leather

1/6
SE500 Pocket pencil signa! tracer 29/6

p-p 1/6

TE20D (illus.} RF generator £15 p.p. 7/6

TE22D Matching audio generator €17 pp 7/6

TE15 Grid dip meter £12.10.0 p p. 3/6

TO3 Scope 3" tube £37.10.0 pp 10/

TE22 Audio generator €17 p.p. 8/6

NEW SELF-POWERED PRE-AMPLIFIERS

Mains operated Supphed with ali
plugs. etc. ADJUSTABLE. OUTPUT

UP TO 1 VOLT

25 WATT & 50 WATT
SILIGON AMPLIFIERS
LOOK AT THE SPECIFICATIONS!

FET9/4. Mono with builtin mic.
mixer. Accepts any ceramic or
crystal cartndge. Plus tuner,
tape, etc. Price £12.10.0. p p. 4/-
FET154 STEREO (iilus )
Magnetic cart. input. tuner. tape,
etc Beauliful stereo sound.

® Atfull power 0.3  distortion.
® Atfull power-1dB 11 ¢c/sto 40 kc/s
® Response - 1db 11 ¢/s 10 100 ke/s.
® Rise time 2, sec.
® Short circuit prool
® Plus hmiting cct.
P£ 25 10 transistor all silicon differential input 400 my sensmwly 25 watts Rms into 8
ohms. Supplied with edge connector harness size 5 x 3" x 2",
PA 50 12 transistor version 50 watts Ams into 3 to 4 ohms. Size 57 x 3” x 4“
MU 442 Power supply for one or two PA 25 or one PA 50
PA25 £7.10.0  PA50 £9.10.0 MU442 €6 p.p 4,6 each

SLIM MODERN DESIGNS USING
THE LATEST SILICON TRAN-
SISTORS. FET's and IC's. DIN
SOCKEI'S. etc fitted Self powered
PUSH-BUTTON SELECTION - 20dB Price £16.10.0. p.p. 4/6
BASS & TREBLE BOOST & CUT | C. STEREO

All _inputs provided plus TAPE All facihities plus headphone
RECORD and REPLAY. Specifically socket without ampliliers. Uses
designed for use with PA25 and iC's. FET's, etc.

EASO Ampiifiers GOLD & SILVER Price £24.0.0.pp.5/6
INISH

SIMPLICITY TO MOUNT - EASY TO USE - DESIGNED FOR QUALITY, PERFORMANCE AND PRICE.

AS SPECIFIED FOR MANY |
“PRACTICAL WIRELESS" 1970 PROJECTS |

All units no solderng - just edge connectors and plugs

Electronic Components &
Test Gear Centre

356 EDGWARE ROAD,
LONDON, wW.2.
Tel: 01-402 4736
OPEN 9a.m. to 6p.m.

High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, w.2.
Tel: 01-402 5854
MONDAY TO SATURDAY -

Electronic Organs,

P.A. & Discotheque Centre
309 EDGWARE ROAD,
LONDON, w.2.

Tel: 01-723 6963

to I p.m.

Mail Order and

Industrial Sales Dept.

303 EDGWARE ROAD,
LONDON, w.2.

Tel: 01-723 1008/9

-9am. THURSDAYS —— OPEN ALL DAY SATURDAY
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