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THE

— SERIES

THE ‘TRI-add’” SERIES

1. Gram Amplifier (Illustrated Above)
2. Tone Gontrol Pre-Amplifier (October issue)
3. Superhet Radio Tuner (November issue)

FEATURED

IN THIS ISSUE
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25+9(§ 100+ /.

2N4871 619

Motorola unijunction

25 + 59 100 + 4]9

2N3055 15i-
115 wate Sili'con power

25 +93[-100 + 111-
IRC20 7I-

Int. Rectifier thyristor
200 piv. 1.2 amp.
(similar C1O6BI)

- gl - 1% -5-
2N2926 2I-

NPN Planar transistor

25 + ][8|oo~][5

Muliard Plastic
HYV rectifier 800 piv.
i amp. (similar BY 100,

25— 3(3 100+ 3.

Prices quoted are current at time of going to press E&OE. & may be subject 1o vanation without notice - Items listed
not in current production will be withdrawn when stocks advertised are sold. Semiconductars offered carry full Manu-
facturers’ guarantee where applicable. Data sheers will be supplied on request | /- per copy. Price breaks apply at 25«
& 100+ Please contact Sales Dept. for Price & Availability® Terms of Business: Retail Mail orders - cash with order
only please. Trade - Nett Monthly Account on receipt of satisfactary references. Despatch: Goods quoted ex stock
ark normally despatched within one working day by first class post. Export orders & enquiries particularly welcome —
Cables LESTROCO BRENTWOOD. Post & Packing: Allow |/- per arder Infand: 4/- Europe; 12/- Commonwealth

ELECTRONICCOMVIPONENTS LTD

NK;
NKTi!

2N3819 7/-

Texas FET

15 G- 100+ 513
BC1NA

NPN Planar

zs+1/ﬁ 1004-1/-

Mullard
phototransistor

35 +17/3'%° + 1419

INFRA-RED
DEVICES

56CAY 29/6

Gallium arsenide
emister

MGA100 35/-

Gallium arsenide
emitter

31F2 2816

Infra-red detector
diode

SILICON RECTIFIERS

| Amp Ministure Moulded Junction Rectifiers
PlY 1 15+ 1004+ 500+

100
200
00
600

IN40O7 1000

In the event of any [N4QD0 serves going tem-

porarily out of stock” we reserve the right to

send higher voltage types at no extra charge.
1080+ and Swer: prices an application.

New low integrated circuit prices Fairchild
(USA) micrologic RT.L. epoxy case T05
temperature range 15°C 10 55°C.

1-11 12-24 26-99 100+
8/- 7/~ /8 5/8

8/- 7/- 6/6 5/6

10/6 10/~ 9/6 9/-

Oata and circults articie S-page at 2/6d.
30 Suggested Circuits for Micro-

logic” 1 3/~

TO6 to DIL conversion spreaders/adapters

«t 1/8d. each

ul 900 Buffer

ul 914 Dual 2
input gate

ul 923 +K Flip
Flop

ZENNER DIODES
400mwW 10% GLASS CASE TEXAS Mfr.
152036 3.6 volt 152082 8.2 volc
152039 39 volt 152100 10volt
152043 4.3 volt 152110 1l vole
152047 47 volt 152120 12 volt
152056 5.6 volt 152160 16 volt
152062 6.2 volt 152180 18 voit
6.8 volt 152270 27 vott
7 S volt 152300 30 voit
: 1-24 3/6d 25-99 2/9d 100+ 2/3d

8YXI0  3/-
BYX36/150 2/
BYX36/300 2/10
BYX34/600 3/?

Fass
ZTX500

NEWS

L.S.T. Electronic Components Ltd. are proud to announce their official appoint-
ment by Newmarket Transistors Ltd. - All Newmarket products now available ac
Industrial User prices. All R.C.A. Semiconductors & Integrated circuits now also
available from L.S.T. at Industrial User prices. Many Mullard, General Electric,
Texas types also ex stock at LST. at Industrial User Prices & Better. Iskra.
resistors, Mullard capacitors. Veroboard, Repanco coils & other miscellaneous
com ts stocked in large quantities. icial International Rectifier Semi-
canductor Centre stockists.

INTEGRATED CIRCUITS

PA246 GE IC S Watt Amp 52/6
PA424 GEIC Zero Yoltage Switch 49/6
SL403A Plessy 3 Watt Amp 42/
SL702C Plessy Linear 29/6
TAA263 Mullard Linear 15/-
TAA293 Mullard Gen. Purp. Amp 20/-
TAAJI0 Record/Playback Amp 30/~
TAA320-MOS LF Amplifier 13/-
TADI100 Mullard IC receiver 39/6
3N84 GE Silicon controlled switch 26/-

Some R.CA. Linear types

CAJ00S  23/6 CA30268
CAJI  14/9 CA303S
cAdR /9 CA3036
CA3I3  21/- CA3039
CAJOI4 2479 CAJ041
16/9 CA042
25/3 CAJo43
n/3 CA3044
26/- CA304S
25/3 CA3046
20/~ CA3048
CA3028A 14/9 CA30S!

Data sheets 1/- (SL403A 2/6d.
ICI0 data not sold separately).
55/
3776
39/6

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

*Tel: Brentwood 226470/1
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A NEW BOOK

LOW GOST
PROPORTIONAL

120 pages. Size 81 x 5Zin.
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 control 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

oY) K FAST EASY WAY
TO LEARN BASIC RADIO
AND ELECTRONICS

Build as you learn with the exciting new
TECHNATRON Outfit! No mathematics.
No soldering—but you learn the practical way.

Now you can learn basic Radio and Electronics at home—the
Sfast, modern way. You can give yourself the essential technical
‘*know-how’ sooner than you would have thought possible—
read circuits, assemble standard components, experiment,
build . . . and enjoy every moment of it. B.I.E.T's Simplified
Study Method and the remarkable new TECHNATRON Self-
Build Outfit take the mystery out of the subject—make learn-
ing easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. . . and what’s more,
YOU’'LL UNDERSTAND
EXACTLY WHAT YoOU
ARE DOING. The Tech-
natron Outfit contains every-
thing you need, from tools to
transistors . . . even a versatile
Multimeter which we teach
you how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the fee may be paid
by convenient monthly instal-
ments. You can use the
equipment again and again—
and it remains your own
property.

You LEARN-but it’s as
fascinating as a hobbhy.

Among many other interest-
ing experiments, the Radio
set you build—and it’s a good
one—is really a bonus; this is
first and Jlast a teaching
Course. But the training is as
rewarding and interesting as
any hobby. It could be the
springboard for a career in
Radio and Electronics or
provide a great new, spare-
time interest.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY
Dept. 3708, Aldermaston Court,
Aldermaston, Berkshire.

A 14-year-old could under-
stand and benefit from this
Course—but it teaches the
real thing. Bite-size lessons—
wonderfully clear and easy to
understand, practical projects
from a burglar-alarm to a
sophisticated Radio set . . .
here’s your chance to master
basic Radio and Electronics,
even if you think you're a
‘non-technical’ type.” And, if
you want to carry on to more
advanced work, B.I.LE.T. has
a fine range of Courses up to
A.M.LE.R.E. and City and
Guilds standards.

Send now for free 164-page book.
Like to know more about this
intriguing new way to learn
Radio and Electronics? Fill
in the coupon and post it
today. We'll send you full
details and a 164-page book
—-‘ENGINEERING OP-
PORTUNITIES—Free and
without any obligation.

l To: B.LE.T,, Dept. 3708 , ALDERMASTON COURT,
ALDERMASTON, BERKS.

Practical Radio & Electronics Course. Please

SEPTEMBER 1970
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= I would like to know more about your
\

i
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send me full details and FREE 164-page book. =
1
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AVAILABLE MID-SEPTEMBER

LATEST
BOUND VOLUME
No. 23

of
“The Radio Constructor”

FOR YOUR LIBRARY

"AUGUST 1969

Comprising
to JULY 1970

772 pages
plus index

PRICE 7, 6 Postage 4'6

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
volurpe containing issues in mint condition,
old copies will be retained for workbench

use. PRICE 27/6 Postage 4/6

Limited Number of Volume 22
Price 35/— Postage 4/6

(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, W.9

BI-PAK=LOW COST IC’S

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

Dual in-line plastic 14 and 16 pin packages. ,,\
BI.PAK Price and qty. prices
Ord.No. Sim.Type Description 1. 99
Ord oS im Typell s 24 25.99 100up

Quad  2-Input  NAND
GATE

BP 01 740IN  Quad  2-lnput  NAND
EEACTTEOR— OPEN COL-

6/6 5/6 4/6

BP 04  7404N  HEX INVERTER 6;6 556 496
BP 10  7410N  Triple 3.lnput NAND

GATE 6/6 5/6 4/6

BP 20 7420N Dual 4-lnput NAND
GATE 6/6 5/6 4/6

BP 30  7430N  Single 8-loput NAND
AT 6/6 5/6 4/6

8P 40 7440N  Dual 4-lnput BUFFER
6/6 576 4/6

ATE
BP 41 7441N  BCD to decimal decoder

and N.L.T. Driver 22/6 20/- 17/6
BP 42 7442N BCD to decimal decode

{(TTL O/P) 22/6 20/— 17/é
BP 50 7450N  Dual 2-lnput AND/OR/ 6/6 5/6 4/é
BP 53 7453N  Single 8-lnput  AND/

OR/NOT GATE - ex-

6/6 5/6 4/6

pandable 6/6 5/6 4/6

BP 60 7460N  Dual 4-Input — expand-
able 6/6 5/6 4/6

B8P 70 7470N  Single JK Flip-Flop —
. edge triggered /- 8/ T/-

BP' 72 J472N  Single Master Slave JK
Flip-Flop /- 8/= T/-

B8P 73 7473N  Dual Master Shave |K
Flip-Flop 10/ 9/- B8/6
BP 74 7474N  Dual D Flip-Flop 10/- 9/- 8/6
BP 75 747SN  Quad Bistable Latch 1M/- 0/~ 9/6

BP 76 7476N  Dual Master Slave Flip-
Flop with preset and

clear 1/- 10/~ 9/6
8P 83 7483N  Four Bit Binary Adder 26/- 22/6 20/~
BP 90  7490N BCD Decade Counter 22/6 20/- 17/6
BP 92 7492N  Divide by 12 4 Bit

Binary Counter 22/6 20/~ 17/6
BP 93 7493N  Divide by 16 4 Bit

Counter 22/6 20/- 17/6
BFP 94 7494N  Dual Entry 4 Bit Shift N

Register 22/6 20/- 17/6
BP 95  7495N 4 Bit Up-Down Shift

Register 22/6 20/- V776
BP 96 7496N 5 Bit Shift Register 24/- 2V/- 18/6

Data is available for the above Series of Integrated Circuits
in booklet form, price
Brand new. Full to manufacturers’ specification.
BP 709 OPERATIONAL AMPLIFIER

Dual-in-line 14 pin package. SN 72709 and similar to MIC 709

& ZLD 709C. PRICE EACH 1-24 25.99 100up
10/6 9/ 8/-

This is a high performance operational Amplifier with high im-

pedance differential inputs and low impedance output.

INTEGRATED CIRCUITS
Manufacturers’ *‘Fall outs’ — out of spec devices including functional
units and part functional but classed as out of spec. from the
manufacturers’ very rigid specifications. Ideal for learning about
1.C."'s and experimental work, on testing. some will be found perfect,

PAK No.

5 x 7400N UIC73 = 5 x 7473N . 10/-

5 x 740IN UIC74 = 5 x 7474N 10/-

5 x 7402N UIC7S = 5 x 7475N 10/-

5 x 7403N UIC?6 = 5 x 7476N ... 10/-

5 x 7404N uIC80 5x 7480N ., . 10/.

5 x 7405N UIC82 = 5 x 7482N ... 10/-
UICI0 = 5 x 7410N UIC83 = 5 x 7483N ... 10/.
UiC20 = 5 x 7420N UIC86 = 5 x 7486N .. : 10/.
UIC40 = 5 x 7440N . UIC90 = 5 x 7490N ... 10/-
UIC4) = 5 x 7441 AN UIC92 = 5 x 7492N ... 10/.
UIC42 = 5 x 7442N UIC93 = 5 x 7493N ... 10/.
UIC50 = 5 x 7450N UIC94 = 5 x 7494N 10/.
UIC51 = 5 x 745IN UICYS = 5 x 749SN ... 10/
UIC60 = 5 x 7460N UIC96 = 5 x 7496N ... 10/-
uic70 5 x 7470N . . . UICXI = 20 x As'd 74’s 30/.
UIC72 = 5 x 7472N ... 10/-

Packs cannot be split but 20 assorted pieces (our mix) is avail.
able as Pak UIC XI. Every Pak carries our Bi-Pak Satisfaction or
money back Guarantee.

DUAL-IN-LINE LOW PROFILE SOCKETS
14 & 16 lead sockets for use with Du:l-!n-l.inze“lntegra;ed Cliacd;its.

Order No. Price: up
TSOI4 14 pin type . . . . . . 7/6 6/— 3
15016 16 pin type . . . . . . 10/- B/»é 7/9

FAIRCHILD (U.S.A.) 1.C’s
RTL Micrologic Circuits ty. prices each
poxy case T0-5 temp range 15°-55°C 1-11 12-24 25-99 100+
8/- 7 6/6 S/

E

ul 900 Buffer . . . . . . . /= 6
L 914 Dual two-input GATE . . 8/~ T/- 6/6 5/6
ul 923 J-K Flip-flop . . . . 10/6 10/- 9/6 9/-
Full data and cirevits for IC's in Booklet form qrice 1/6 each.
uATO03E Linear RF-IF AMPLIFIER . 11/- 10/- 9/- 8/3

PLASTIC CASE To-5 6 lead up to 100 m/cs.

Motorola Digital 1.C.'s MDTL Dual In-line Package Price

Type MC 844P Expandabie dual 4-input Nand Power Gate 10/- each

Type MC B45P Clocked Flip-Flop . . . . . . . 15/- each

Type 862 Triple 3 Input N NDrNOR Gate . . . . 10/- each
FULL DATA SUPPLIED WITH UNITS

Please 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.

66
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LINEAR
INTEGRATED
CIRCUITS

BI-PAK
MONOLITHIC

ADI6l ADI62
NPN

PNP
MATCHED COMPLE-
MENTARY PAIRS OF
GERM, POWER
TRANSISTORS.

VALUE ALL THE WAY

KING OF THE PAKS Unequalled Value and Quality
NEW BI-PAK UNTESTED
SEMICONDUCTORS

1SUPER PAK

Satisfaction GUARANTEED in Every Pak, or money back.

DI3D1 Silicon Unilateral

switch 10/ each.
A Silicon Planar, mono-
lithic integrated circuit
having thyristor electrica’
characteristics, but with
an anode gate and a built
in "“Zeper" diode be
tween gate and cathode
Full dsta and applicatiot.
circuits available on re-
quest.

Readout, high switch-
ing and measurement
indicators,

TRANSISTOR EQUIVALENT
BOOK

A complete cross reference and equivalent

AMPLIFIERS For mains driven out- {Pak No.
BP7091(;%5 8 lead) Dudt s';aie! of Amplifiers [V 120 Glass Sub-min. General Purpose Germanium Diodes 10/~
erational am.| and Radio receivers, H q : -
cllﬁer lgl-raeach m OUR LOWEST PRICE U2 60 Mixed G.ermanvum Transusto.rs AF/.RF ............ 10/
P’ C, Operationalam.] OF 12/6 PER PAIR. VE] 75 Germanium Gold Bonded Diodes sim, OA5, OA47. 10/=
plifise ) (IWitbh %ener —— U4 40 Germanium Transistors like OC8I, ACI28........ 10/=
TG Ll ek HIGH POWER SILI- |US__ 60 200mA Sub-min. Sil. Diedes ... 10/=
plifier  (with direct SISTORLSAP:‘I'SRJTRAN- U6 30 Silicon Planar Transistors NPN sim BSYS5A, 2N706 10/~
BPDSl(‘)!IPS\‘I)‘a Ilblb ;ach. i.| Ferranti iTI4é7’ NPN u7 16 Silicon Rectifiers Top-Hat 750mA up to 1,000V 10/-
fer, 18]~ eache 0 ;ggs‘o e 6A (T, IMc. UB__ 50Sil. Planar Diodes 250mA OA7200/202 ... ... 16/-
BP521, Logarithmic wide VEBS 0 :;gtl 57‘\5N U9 20 Mixed Volts | watt Zener Diodes .............. Vo/-
band amp., 14/= each. Pri o Ul 25PNP Silicon Planar Transistors TO-5 sim. ZN1132.. 10/~
BP20I/C, General pur- ce 15/- each = - =
pose amplifier (TO-5 8 UI3 30 PNP-NPN Sil. Transistors OC200 & 25104 ........ 10/=
lead), (voltage or cur-] 2N3055 1I15W. SIL |UT4 150 Mixed Silicon and Germanium Diodes ...ovo.n... 10/-
0 é.e’g;:r‘:tl)ér:}l/?\::;l’:- R R NEN /6 each |UTS 25 NPN Silicon Planar Transistors TO-5 sim- 2N697 . 10/-
fier with Zener output. Uls 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV. {0/~
g’rvor;:c{gl CB lvli;:ldforrg_Es FULL RANGE OF JY!7 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 10/~
case. Full data, . ZENER DIODES vis 8 6-Amp Silicon Rectifiers BYZ I3 Type up to 600 PIV 10/~
OLT. RANGE 2-16V 1775 25 Silicon NPN Transistors ike BCT0B . 10/-
Qur price each ] 400mW (DO-7 Case) 2’6
5off 11/-each. Large Qty.| |-3W (Top-Hat) . 376JU20 12 1'5-amp Silicon Rectifiers Top-Hat up to |,000 PIV 10/=
Prices quoted for. ,'AC:I\NIS?I? tleO tse(:ds)"/ t-':,ll- U2l g)(;IF Germanium alloy Transistors 2G300 Series & -
s o told —  OCTl............... ... 0050000000 00000na0000 -
and marked. State volt-| G330 Made’s Tike MAT Series PNP Transistors. 10/~
IC AMPLIFIER | *° redvired. 0243206 fum | Rectifiers GIM 300 PIV. .. 10/
ermanium I-amp Rectifiers up to Boo -
e = | BRAND NEW TEXAS Y25 25 300 Mc/s NPN Silicon Transistors 2N708, BSY27... 10/~
= -!___' GERM.TRANSISTORS [U26 30 Fast Switching Silicon Diodes like INS14 Micro-min 10/-
Ut Coded and Guarant'e |U28 Expe;uraenterrs;l Astlortm;nt of Integruse: Cnrcué:l:. un- 20/
Pak No. EQVT. tested. Gates, Flip-Flops, Registers, etc. ssorted Pieces -
Identical  encapsulation|[TI 82G371A OC7I X =
and cin configuration to| T2 8 2C374 3&7s U9 10 I.lmp SCR’s TO-5 can up to 6.00 PIV CRS1/25-600.. 20/.
the following: SL402-3,[ T3 8 2G3744A OCs|Ip |Y3! _20Sil. Planar NPN trans. low noise Amp 2N3707 .... 10/~
I(_:IO_ and 1C403. Each|T4 8 2G38IA OCS8| U32 25 Zener diodes 400mW DO7 case mixed Volts, 3-18 .. 10/-
preamp g e aot[Te 82831 9S82 U3 TS Plastic case [ amp Silicon Rectifiers IN4000 series . 10/
Power amp stage capable _1':7 8 2G345A OC45 |JU34 30 Sil. PNP alloy trans. TO-5 BCY26, 25302/4 10/-
ofdeliveringupto 3watts| T8 8 2G378 OC78 U35 25 Sil. Planar trans. PNP TO-18 2N2506 ..... 10/~
RMS. fully tested and | T8 82G399A 2NI302 |\ 3525 Sl Planar NPN trans. TOS BEYSO/STEI 10/=
guara . Supp TiO 8 2G417 AFI117
complete  with circuit All 10/~ each pack U37 30 5il. alloy trans. SO-2 PNP, OC200 25322.......... 10/~
getaitsand data. CODED [ e 13820 Fast Switching Sil. trans. NPN 400Mc/s 2N301 1. - 10/~
BP.1010. OUR LOWEST 0 1
PRICE 30/= each. gﬁ}{’f ! coo U39__ 30 RF Germ. PNP trans. 2N1303/5 TO5 ... ... ..., 16/~
10up 25/~ each. D1osd ToRad E | G40 T0 Dual trans. 6 lead TO5 2N2060 ... vvv e oo 10/~
OUR PRICE 5/~ each. (V21 25 RF Germ. trans. TO-1 OC45 NKT72 ............. 10/-
ML LACD AR s u42 10 VHF Germ. PNP trans. TO-1 NKT667 AF(17..... . 1o/=
| .C. 0
AMPLIFIERS DmngCBT:‘Af‘lsE's Code Nos. mentioned above are given as a guide to the type of device
TAA243, Operational| TOR Sim. BS5X2I & [in the Pak. The devices themseives are normally unmarked.
T:T{élaﬁer. 73/‘ eaChAF $407. 2N 893 FULLY
Q inear ESTED AND CODED
pAmplifier, 1575 cach. | (5120 126 36 sach. - NEW LOW PRICE TESTED §.C.R.’S[SIL. RECTS. TESTED
pose "ampiifier. 51jo| TO-5 NPN25up3/-each IA 3A 7A  16A 30A| 50 1/- 2/9 4/3 9/e
each. ) (TO 5 (TO-66 (TO-48 (TO-48 100 1/3 ]/3 476 15/-
Sil. trans. suitable for case) case) case) case) 200 1/9 4/- 4/9 20/-
P E Organ. Metal TO-I8|PIV each each each each V. each| 300 2/} 4/6 6/6 22/-
Eqvt. ZTX300 I/- each.] 50 4/6 5/~ 9/6 106 25 20/-| 400 2/6 5/¢ 7j6 25/.
CA3020 RCA (U.S.A.)|Any Qty 100 5/- 6/6 10/6 12/6 50 23/-( 500 3/~ 6/- 86 30/-
LINEAR = 200 7/~ 7/6 19/6 15/- 100 28/-| 600 3/3 6/9 9/- 37
INTEGRATED FREE 400 8/6 9/6 13/6 18/6 200 32/-| 800 3/6 7/6 11/=- 40/
CIRCUITS One10/-Packofyour |590 10/6 t1/6 15/6 25/ 400 35/-|1000 5/- 9/3 ¥2/6 50/-
Audio Power Amplifier.| own choice froe with |30 1216 14/~ I8l 30/~ 600 80/-|i200 6f6 1176 15/
- each orders valued £4 or
TRIACS
over. v
A OTTED BOM 2A A
2 177\-:0'\’/ o BRIDGE RECTIFIERS (TO-1V (TO-66" (TO 48)
NPN DIFFUSED SILI- - 10/-. 100 14/- 15/= 22/6
OTHER CON PHOTO-DUO- 200 17/6 20/- 18/6
/!
MONOLITHIC DIODE_ TYPE 5701 400 20/~ 24/- 35/-
DEVICES (2N2175) for Tape VBOM = Blocking volt-

age in either direction.
LUCAS 35A SILICON
IFIERS

Silicon Microwave
Diodes Sylvania

(U.S.A.)
IN218 and IN2 18R
matched pair S Band
mixer. Max, overall noise
faction 13.7dB  at 3,000
mfcs Brand new and box-
ed. Clearance Price6 /-~ pr

case

CADMIUM CELLS

EX-EQUIPMENT

MULLARD
AF [ 17 transistors. Large
can 4 lead type. Leads

cut short but still usable.
real value at 15 for 10/-.

SEPTEMBER 1970

ORP!2 8/6
ORP60, ORP6I 8/- each

PHOTO TRANS.
OCP71 Type.

8/6

we have re-organized

Despatch Department,

streamiined our Despatch Order
Departmentand we now request
you to send all your orders to-.
gether with your remittance,
direct to our Warehouse and
postal
address BI-PAK SEMICON.

NUCTORS, Despatch Dept.,
P.O.BOX 6, WARE,HERTS,
|Postage and pa:kmg sull |/~ per
order. Minimum order 10/,

KING OF THE PAKS

250mw. DUR_PRICE RECT
10/- EACH, 50 OR [book for European, American and Japanese :
O\//ER 8/6. EACH. |Transistors. Exclusive to BI-PAK. 15/ each E:iacnedeihzoo(::)\:. Sﬁey?:;'
FULL DETAILS. lead, 22/6 each.
FET'S PRINTED CIRCUITS
2N38I9... dof- | EX-COMPUTER UNIJUNCTION
2N 3820.... 25/ acked with semiconductors and UT46, _Eqvt. 2N2646
- components, 10 boards give a N : 3
RIAAKD 8 guarantaed 30 tlrgrt;s anqu/JO EQV('S ZIS‘ELACBEI:BOOO
iodes, Qur price oards -
LOW COST F.ETs [pios 2/ b & p. /
FulldyPTes(ed. Guaran- 25-99 5/- 100 UP 4/-
teed Perameters equit
2,285 THPFIY [ e cremd Poseat Charpen
35.99 671 caeh 100 to our Customersand enable us | NPN SILICON PLANAR
5/6 each. Coded FEIS, |20k, whichissscond ronone, | BCIO7/8/9, 2/~ each: 5099
Full data sent. TO-72 and l/IO 100 up, 1/8 each; 1,000 off

1/6 each. Fully tested and coded
TO-IB case.

Leads,,

SILICON HIGH YOLTAGE

RECTIFIERS

10-Amp 3-K.V. (3000 P.I.V.) Stud
Type with Flying

|6/- each

www americanradiohistorv com

QUALITY-TESTED PAKS

& iMiatched Trans. OC44/45/81/81D .
20 Red Spot AF Trans. PNP .. ....

16 Wnite Spot RF Trans. PNP .,

5 Silicon Rects. 3 A 100-400 iV .

2 10 A Silicon Rects. 100 PIV

2 0OCH 140 Trans. NPN Swutchm; 10/=
112 ASCR 100 IV 10/=
3 Sil. Trans. 25303 Pl . 10/=
3 200 Mc/s Sil. Trans. NPN BS 10/=
3 Zener Diodes ! W 33V 5%, Tol.. 10/=
4 High Current Trans. OC42 Eqvi 10/=
2 Power Transistors | OC26 | OC35 10/=

5 Silicon Rects., 400 PIV 250mA.... 1
4 OC75 Transistors see 10/
| Power Trans, OC20 100V . 50
10 OA202 Sil. Diodes Sub-min
2 Low Noise Trans. NPN 2N929/30
| Sil. Trans. NPN VCB |00 ZT86 ..
8 OAB! Diodes
4 OC72 Transistors
4 QC77 Transistors
4 Sil. Rects. 400 PIV 500mA .
5 GETB884 Trans. Eqvt. OC44
5 GET883 Trans. Eqvt. OC45

2 2N708 Sil. Trans. 300Mc/s NPN 10/~
3 GT3I LF Low Noise Germ Trans. 10/=
6 ING|4 Sil. Diodes 75 PIV 75mA. 10/=
8 OA95 Germ. Diodes Sub-min. IN69 10/-
3 NPN Germ. Trans. NKT773 Eqvt.. 10/—
2 OC22 Power Trans. Germ,
2 OC25 Power Trans. Germ.
4 AC128 Trans. PNP HighGai 1
4 AC127/128 Comp. pair PNPINPN 10/~
3 2N1307 NPN Switching Trans, .. 10/=
7 CG62H Germ. Diodes Eqvt. OA7I 10/~
JAFI16 Type Trans. .o........ 10/-
12 Assorted Germ. Diodes Marked .. 10/—
4 ACI26 Germ. PNP Trans........ 10/-
4Silcon Rect. 100 PIV 750mA 10/=
3 AFI17 Trans.
7 OC8| Type Trans.
3 0CI71 Trans
52 il.
7 OC71 Type Trans.
2 25701 Sil. Trans. Texas.
2 10 A 600 PIV Sil. Rects, IS45R . 10/~
3 BC!08 Sil. NPN High Gain Tranl Io;—
| 2N910 NPN Sil. Trans. VCB 100 . 10/~
2 1000 PIV Sil. Rect. I'5 A R53310 AF 10/~
3 BSY95A Sil. Trans. NPN ZOOMC/I. 10/~
3 OC200 Sil. Trans. ....... 10/-
2 GETBBO Low Noise Germ. Tranl 10/=
| AF139 PNP High Freq. Trans. [}
3 NPN Trans. | STI41 & 2 STHO
4 Madd's 2 MATIO0 & 2 MATI20
3 Madt's 2 MATIOl & | MATI2I.
4 OC44 Germ. Trans. AF ... o
3 ACI27 NPN Germ. Trans, 10/~
1 IN3906 Sil. PNP Trans, Motorola 10/=
2 Sil. Power Rects. BYZI3 ........ 15/~
| Sll Power Trans., NPN 100Mc/s. ts]
2 ZNI I32 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 Z2T83'84 15/=
20 ?E~1KT Trans AF. RF. VHF. Coded |
.................... 10/-
2 2N27I2 Sl| Epoxy Planar HFE225 15/~
B BY|00 Type Sil. Rects, .......... 20/~
25 Sil. and Germ. Trans. Mlxed all
marked. New ... .........,..... 30/-
SEMICONDUCTORS FOR
“P.E.”” 50+ 50 AMP.

TYPE EACH TYPE EACH
2MN1613 INGI 4 I/=
2N3055 |2/9 OA200 /-
2M3703 3/- BFYSI 36
2N3704 3/6 BYZI3 4/6
2N3707 3/9 40632 4/-
2N3819 8- 22vI lWZer\er 3/6

GIRO No. 388-7006

BI-PAKS

63A
High Street

WARE
Herts.

BIFPAK GIARNTE SNISCTING MONEY BACK
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THE WILSIC Mk 1l
REVERBERATION UNIT KIT

A new, all silicon version of our self-contained, 6 transistor,
reverberation chamber to which microphones, instruments,
tuners or tape recorders may be connected for added dimen-
sional effect. The output is suitable for most amplifiers and
the unit is especially suitable for use with electronic organs.
A ready-built spring and transducer assembly is used. (58/11
if bought separately).

Complete easz-to-buﬂd 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.

THE IMPROVED WILSIC SIGNAL

:N]ECTORH I:ofw all-silic:n circuit /-—\

or extra high frequency harmonics.

Light and compact, measuring only w‘- e —
314" x §" {excluding probe). Price ey
ready for use, including battery

32/6 post free.

THE WILSIC
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 VOLUME 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 only £5.12.6.

Complete kit for Wah-Wah pedal £7.0.0. All post free.

Send 1/6 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

SHORT WAVE
MAGAZINE

The journal for the Radio Amateur, established
in 1937 and now circulating in all English-
speaking countries. In the last 25 years it has
become the most widely-read radio amateur
magazine in the U.K. Includes regular SWL
feature and much operating news covering all
bands HF/VHF. Also articles on theory, design
and construction of amateur-band equipment.
At least 64 pages every month. Price 4s. by
order through any newsagent (subscription
45s. year of 12 issues, post free).

* * *

Our Publications Dept. also offers a wide range
of books of radio amateur and SWL interest,
including the International DX Call Book (45s.
6d.), ARRL Handbook (55s.), World Radio/TV
Handbook (43s. 6d.), DX Zone Map (14s. a9d.),
latest editions, post free, from stock — and
many others, as listed in any issue of Short
Wave Magazine.

SHORT WAVE MAGAZINE, Ltd.
55, Victoria Street,
London, S.W.1.

(Tel: 01-222 5341/2)

THE MODERN BOOK CO
MAKING TRANSISTOR RADIOS

A Beginner’'s Guide
by R. H. Warring

21/-.

Audio Circuit Design

by Motorola. 12/6 Postage 1/-

110 Semiconductor Projects for the Home

Constructor by R. M. Marston. 18/- Postage 1/-

Solid State Hobby Circuits Manual
by R.C.A. 23/3 Postage 1/-
Transistor Ignition Systems Handbook

by Brice Ward. 22/6 Postage 1/-

Electronic Organ Handbook

by H. Emerson Anderson. 35/- Postage 1/6

PAL-D Colour Receiver Questions & Answers

by K. J. Bohlman. 13/6 Postage 1/-
VHF-UHF Manual
by G. R. Jessop. 21/- Postage 2/-

Postage 1/-

Semiconductor Devices

A Mullard minibook. 7/6 Postage 9d.
Hi-Fi in the Home

by John Crabbe. 40/- Postage 2/
Beginner’s Guide to Transistors

by J. A. Reddihough. 15/- Postage 1/-
Colour Television

Muilard Publication. 17/6 Postage 1/-

Transistor Manual
by General Electric Company. 21 /- Postage 1/6

Electronic Counting

Mullard publication. 27/6 Postage 1/-
Practical Integrated Circuits
by A. J. McEvoy. 18/- Postage 1/-

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

19-21 PRAED STREET (Dept RC) LONDON W2

Telephone PADdington 4185

THE RADIO CONSTRUCTOR
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BlI-PRE-PAK

LIMITED

FULLY TESTED AND MARKED | ANOTHER SCOOP FOR BI-PRE-PAK | NEW TESTED & GUARANTEED PAKS
AC107 3/- 0OC140 3/6 JUST RELEASED FROM STOCK, B2 4 Photo Cells, Sun Batteries. 10/-
AC126 2/6 0C170 4/6 A.E.I. INTEGRATED CIRCUITS .3 to .5V, .5 to 2mA.
a3 Sl HE These are brand new genuine surplus stocks, | B77 2 ADIEI-ADI61  NPN/PNP 10 /.
AC176 5/- 0C201 /s marked and guaranteed to full makers speci- rans. Comp. output. Palr
ACY17 3/- 2G301 2/6 fication and not remarked rejects. B8] ]0 Reed Switches. Mixed types 10/-
’}EI%Z Iuc 2G303 2/6 :Eg?gﬁ [S)ingle 8 I/P Nand Gate TTL 7/- large and small.

- 2N711 10/~ uval 4 1/P Nand Gate TTL 7/= T o
AF235 776 2N1302.3 '4/= | NEB25A DIC. Ciocked 1K FipsFiop 111 1778 | % 2 35FS e ooe B gy 10/-
BC154 5/= 2N1304-5 5/- [ NEB40A Dual 4 1/P Exclusive OR Gate TTL 7 /= . . £
BCI71 2IN1306-7 6/- [ NEBSSA Dual 4 Power Gate TTL 7/- | B91 8 NKT163/164 PNP Germ. to 7q/
:175007 2/6 %mg?a.;;n 7/- ;4;68]76% Brip:e43NI/PdNénd TDTL 7/- —5. Equiv. to OC44. OC45. -
9 9/~ ua an ate DTI 7/= - —
~'BC108 2/6 Power /= | 5P631A Quad 2 1/P Gate Expander pTL 772 | B92 4 DN Sl Trans, A06=BSX20. 10 /.
BF194 3/- Transistors SP670A Triple 3 Nand Gate DTL 7/- ' ! :
BF274 3/~ 0C20 10/- | SP80SA Dual I/P Expander TTL 7/- | B93 § ACYI17-21 PNP Germ. 10/-
:g;zsg %Z 8c23 6/- §$3?22 SDingle a/ 1/P Nand Gate TTL  7/- GET113 Trans. equivalent to
C25 5/~ ual 4 /1P Nand Gate TTL 7/- ; 5
BSY26 276 0c26 3= | 3p82sA D.C. Ciacked 1K FiipeFiop TTL 1776 | 896 5 2N3136 PNP Sil. Trans. TO- 70/-
BSY27 2/6 0C28 6/- Wl SPB40A Dual 4 I/P Exclusive OR Gate TTL 7/= 200 MHz T ’
BSY28 276 0C3s 5/- § SP85SA Dual 4 Power Gate TTL 7/- -
BSY29 2/6 0C36 /6 § SP870A Triple 3 I/P Nand TTL 7/- | B98 10 XBI12 & XB102 equiv. to (/.
BSY9SA 2/6 AD149 6/- @l SP880A Quad 2 I/P Nand TTL 7/- ACl26, ACIS6, OCBI/2,
884! %//2 9’513\(01505 25/- Hggg% \\;igec ﬁmpliffjer 40/- 0OC71/2, NKT271, etc.
12/6 ideo Amplifier 40 MHz 40/ f A
OCes 176 2503 57— | NEBO6] Dual 4 1/p Expander TTL 7/= | 4250 Jlixed Resears, 10/-
C71 /6 Diodes NEB08] Single 8 1/P Nand Gate TTL 7/- : : =
ocr2 2/6 AAY42 2/~ § NEBI6] Dual 1/P Nand Gate TTL 7/- H7 40 Wirewound resistors. Mixed 10/-
88;? ;;l" 82;; 2/; :Egm B'Ci Eli::/c'l;ed J-K Flip-Flop TTL 1776 values. Postage 1/6.
1/ ua Exclusive OR Gate TTL 7/~ =
ocsID  2/6 OAs! 179 | NE8SS| Dual 4 Power Driver TTL 7%- H8 4 BY127 Sil. Recs. 1000 PIV, JQ/.
OC139 2/6 IN914 1/6 sSNZ;gg Ja Input Pos. Nand Gate TTL 7/~ [MampRGastic
T -K Flip-Flop DTL 17/6 H9 OCP71 Light sensitive photo- -
ST6S9A Dual 4 Buffer/Driver DTL 7;- 2 transistorf o 10/
' Packs of your own choice Suffix: A=DIP 14 |ead K=10 lead TO.S
4 up to the value of 10/- J1=Flat Pack
with orders over £4. Return of the unbeatable P.1 Pak.
Now greater value than ever.
LOOK! TRANSISTORS ONLY 6d. EACH ;
Full of short lead semlco;ducbc:lrs and electronic
components, approx. 170. e guarantee at
TYPE A TYPE B TYPE D least 30 realrll' high quality factory marked
PNP SILICON ALLOY PNP SILICON PLASTIC NPN SILICON PLANAR Transistors PNP and NPN, and a host of
TO-S CAN ENCAPSULATION PLASTIC PACKAGE diodes and rectifiers. Mounted on printed

Spec:= hFE 15-100, ICER R circuit panels. Identification chart suppfied to

at VCE=20V ImA Max. | Speci= hFE 10-200 Speci— VCB 10v VCE 10v fl oive some information on the transistors.

These are of the 25300 | ICER at VCE=10V 1mA | Ptot S00 mW hFE SO min.

range which is a direce | Max. Audio ~ Preamplifier Tran- | P,] PLEASE ASK FOR PAK P.1 ONLY 10/.

These are of the 2N3702-3 sistor, similar to BC o i
113/4/S. 2/- P & P on this Pak.

;3|.suvraal:get. to the OC200- and 2N4059-62 range, i

MAKE A REV. COUNTER for your Car. The
NEW UNMARKED UNTESTED PAKS ‘TACHO BLOCK'. This encapsulated block will
B80 g Dual Trans, Matched O/P ]0/- turn any 0-1mA meter into a perfectly linear
3 200?'“ NMPr:. Sil. n TO-:‘;:‘n. and accurate rev. counter for 20/_ each
rans. Makers rejects,
PNP. Sil. & Germ.. 10/ Jany car.
B84 Silicon Doides DO-7 glass
100 gass10/-

equiv. to OA200, OA202. FREE CATALOGUE AND LISTS for:-
B86 50 glil. Diodes sub. min. IN914 ]0/_

IN916 cypes ZENER DIODES
B88 5O Sil. Trans. NPN, PNP. 10/- TRANSISTORS, RECTIFIERS

equivalent to OC200/1,

5 §N73:'°:' Bs;"“‘L - FULL PRE-PAK LISTS
Fvee pnase 18 20, 10 fived voltagers 2% 10/- | & SUBSTITUTION CHART
gr watel pegRED mW. ener iodes
1008, i | Shgns COS" e 40 30T in, Zoney 1y Diode 10/~ MINIMUM ORDER 10/-. CASH WITH

WO &
aHLY 12!6 ALY H10 28 Mixed volts 1} watt Zeners.]O/_ ORDER PLEASE. Add 1/- post and packing

%
poST & pACRING T

Top Hat type. per order, OVERSEAS ADD EXTRA FOR

HI11 30 Mat series “‘Alloy” PNP]O/_ AIRMAIL.
Transistors.

H1S Top Hat Silicon Rectifiers. R
30 788 mar Mixes vors. -~ 10/~ 1P.O. RELAYS 8 ror
Hi6 8 Exper‘jirléqnte{S' Pak of |nt§- 10/- | Various Contacts and Coil
gratediCincuitsADatalsUppd, Resistances. No individual 20 -
H20 20 BY126/7 type Silicon Recti- ]0/_ selection. Post & Packing 5/-

fiers. 1A, plastic to 1,000v.

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

; DEPT. C, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
Bl'PHE‘FAK L'I"D TELEPHONE: SOUTHEND {0702) 45344

SEPTEMBER 1970 69
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IF YOU'RE BUYING A HOUSE

Mortgage Protection

is the best Policy for you

If you’re buying your house with the help of gives vou a substantial cash return at the end
a Building Society or a privatc loan, a “York- of the mortgage term. It costs so liftle yet
shire” Mortgage Protection Policy will take means so much to your dependants. Leave
care of your outstanding payment in the event themm a home not a mortgage!

of your premature death. And, if you wish, you Please send for further details, without any

can arrange a Protection “Plus™ Policy, which obligation, of course.

THE YOBI{ SHIRE insurance | e

COMPANY LIMITED | ame
Becket House, 36-37 0ld Jewry, LONDON, E.C.2. I Address
X pays tobeprotected bya | -
R L ycompany s
]
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RSGB BOOKS FOR YOU

AMATEUR RADIO TECHNIQUES
By Pat Hawker, G3VA

Third edition just published. Revised and enlarged. Now
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

RADIO COMMUNICATION HANDBOOK

832 pages of everything in the science of radio com-
munication. The Handbook’'s U.K. origin ensures easy
availability of components. Complete coverage of the
technical and constructional fields. A superb hard bound
volume. 69s post paild

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, WCIN 2AE

JACISONS

Radio & Electronic Components

(Made in England)

CAPACITORS

Y Ani it
il (ll:i:lf!;
ha

avm——

e

Cat. No. 4507

Robust general purpose model. Mid-line E Law. Capacitance
swings 310 pF, 354pF, 399pF, 487pF and 532pF. Air 2ap

.012 inches 750 VDC tested. Pos. T.C. approx. 100
ppm/°C. Length: 1 gang |7/5". 2 gang 221/c,"”. 3 gang
37/16”. 4 gang 435/5". Front area: 23/, x 21/4".
Insulation: Ceramic.

Write for literature:

JACKSON BROS. (London) LIMITED
Dept. RC, KINGSWAY-WADDON, CROYDON, C39 4DG
Phone Croydon 2754-5 (01-688) Grams Walfilco, Croydon

U.S. Office: M, Swedgal, 258 Broadway, N. York. N.Y. 10007

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.

SEPTEMBER 1970
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HOME RADIO (Components) LTD., Dept. RC, 234-240 London Road, Mitcham CR4 3HD. Telephone : 01-648 8422

Ever had

@
a
At some time or another most constructors of radio and electronic projects v \/
get hit by this complaint! The symptoms ? Depression . . . exasperation . . .
headaches . . . weariness . . . sore feet, etc. The causes? Frustrating hours 2
spent in thumbing through inadequate out-of-date catalogues, making numer- 5, "
ous fruitless phone calls, tramping or touring from shop to shop — all in a vain d ,: \
attempt to locate some vital components. i :
! TR

Here is the answer to the problem — the Home Radio Components Catalogue, e /’l|\\
a world-renowned medicine for preventing the complaint or for quickly clearing ~\/! [
up the trouble if symptoms have already begun to appear! Just send the /// [y ’
coupon with 8/6d plus 4/- post & packing and your copy will be despatched A
immediately. In its 350 pages over 8,000 components are clearly listed, over ' }
1,600 of them illustrated. A cross-reference Index and a 30-page Price List d 2
enable you to locate your components without any trouble. y

Once you have your Home Radio Catalogue you
can, if you wish, make life even easier for yourself
by joining our Credit Account Service. Then you
can order by telephone any time of day or night,
Sundays included ! No need to bother with postal
orders, cheques, registering enveiopes every time
you order. We send prepaid envelopes and only
one payment is required each month. So simple!
Write for details or telephone: 01-648 8422.

POST THIS COUPON NOW
with your Cheque or P.0. for 12/6

—_———————————y

Please write your Name and Address in block capitals

Name

Address

The price of 12/6 applies only to catalogues
purchased by customers residing in the U.K. 234-240 London Road, Mitcham, Surrey CR4 3HD.
————-——————_—
7 THE RADIO CONSTRUCTOR

HOME RADIO (COMPONENTS) LTD., Dept. RC,
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SIMPLE F.E.T.
REGENERATIVE RECEIVERS

by

A. S. CARPENTER, G3TYJ

Junciion field-effect transistors are now available at quite

low prices, and they are suitable for a number of receiver

applications. In this article our contributor describes three

simple f.e.t. receivers, concluding with constructional details

for a 2-transistor receiver incorporating an f.e.t. and an a.f.
amplifier stage

OW THAT FIELD-EFFECT TRANSISTORS  ARE
Navailable to constructors at reasonable prices

it becomes possible to try out some interesting
circuit configurations.

The junction field-effect transistor (JFET) is a
three-terminal, solid-state device offering a high
impedance input when connected in common-source
form. In some respects a JFET can be compared to
a triode valve: the tlransistor terminations are
designated Gate, Source and Drain, and as shown
in Fig. 1 may for a N-channel type be considered
as comparable to the grid, cathode and anode re-
spectively of a thermionic valve. Even tiny thermionic
valves are physically enormous when compared to
f.e.t’s, the ‘shells’ of which are little larger than the
‘hot’ end of the familiar matchstick! Since f.e.t.’s are
happy to work from quite low d.c. potentials — nine
to 15 volts — they are obviously greatly to be pre-
ferred to valves in many instances.

Field-effect transistors may be used as oscillators,
radio-frequency amplifiers, mixers. etc, and in
Amateur radio circles they frequently feature in
“Two’ and ‘Four’ metre converter designs; they also
work well as regenerative demodulators.

The construction of simple regenerative receivers
is in fact a pleasant and painless way of getling one’s
‘feet wet’ with f.e.t.’s and some surprises may be in
store for anyone who has not yet tried out the
devices! Strong headphone signals can be obtained
when using but a single f.e.t. and a handful of small
components.

SOME ‘LEAKY-GATE’ CIRCUITS

An easily tried receiver circuit is shown in Fig. 2.
Here TR1 performs both as signal demodulator and

Drain

e N channel

Isource

(a) (b)

Fig. 1. An N-channel JFET is comparable with
a triode valve

74

audio amplifier. Briefly, demodulation is effected by
the gate and source acting as a diode, with the com-
plete transistor functioning thereafter as a simple

Y
C2'£ Phones
=,
7 R|
| o A D +ov
f
s
TR,
. MPF102 3
ZVR)
é Ve LL 1
L oIS
1 ] T 3
I ] ’ y =

MPF 102

DSG
w Lead-outs

Fig. 2. A simple f.e.t. receiver with regeneration

COMPONENTS

(Fig. 2)

Resistors

R1 IMO 107, § watt

VR1 10kQ potentiometer, linear
Capacirors

) [00pF ceramic

C2 5.000pF ceramic

C3 100pF electrolytic, 15V wkg.

C4 100pF trimmer

VC1 200pF wvariable, air-spaced
(Wavemaster)
Transistor
TR1 MPFI02

Phones
2,000Q headphones

THE RADIO CONSTRUCTOR
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audio amplifier. Signal selection is obtained by means
_of the tuned circuit, L1 and VCI, in the usual way.

Simple receivers of this sort need a regenerative
peaking system to improve their performance and
this may be accomplished by feeding some of the
rf. present in the output circuit back to the input.
In Fig. 2 positive feedback from transistor drain to
gate is effected by connecting the source not to the
negative supply line but to a tapping on coil LI.
Under certain conditions the circuit will oscillate
continuously when switched on and in this state will
be useless for the reception signals. However, by
fitting a variable control, VR1, oscillation can be
prevented from taking place and the system can be
brought to the point of maximum sensitivity, i.e.
to the brink of oscillation. Under these conditions
tuning is sharp. Unfortunately, control VR1, can-
not be made a preset item for it needs to be ad-
justed each time the vanes of VC1 are moved.

COMPONENTS

(Figs. 3 and 9)
Resistors
R1 220kQ 109 & watt
VRI1 10kQ potentiometer, linear
VR2 10kQ potentiometer, miniature
preset
Capacitors
Ct 100pF ceramic
C2 5.000pF ceramic
C3 100uF electrolytic, 15V wkg,
C4 100pF trimmer
CS 0.47F paper or plastic foil
Cé6 30-250pF trimmer
VC1 200pF wvariable,
(Wavemaster)
R.F. Choke (Fig. 4 only)
RFC1 2.5mH r.f. choke type CHI
(Repanco)

air-spaced

Transistor
TR1.
Phones

MPF102
2.000Q2 headphones

Nevertheless, by carefully manipulating both con-
trols simultaneously the circuit may be kept at
maximum sensitivity over the whole tuning range.
Trimmer C4 is normally preset for best results in
connection with the aerial used.

An alternative arrangement is depicted in Fig. 3,
where a double-wound coil is employed. In this L1
and L2 are wound on the same former, the windings
being placed close to each other. For improved
selectivity the aerial may be tapped down the coil
at the expense of received signal strength. Positive
feedback is arranged by letting r.f. present at the
transistor drain pass. through coil L2, which is
appropriately phased to produce regeneration.
Feedback is then inductively coupled into the gate
tuned circuit. The degree of feedback may be con-
trolled coarsely by means of C6 which, if set to too
high a capacitance. will pass all r.f. present to
chassis. With C6 set up correctly, fine control of re-
generation can be given by VRI1. Preset control
VR2 is fitted to ensure that the maximum transistor
current does not exceed about SmA. )

Yet another variation is shown in Fig. 4 and here
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Fig. 3. An alternative design employing
inductive feedback

r.f. is again coupled back inductively into the gate
circuit; it is roughly controlled by trimmer C6, now
placed in series with the feedback coil. Capacitor C6
must not be omitted or the d.c. supply will be
short-circuited. Since r.f. is not wanted thereafter it
is filtered out by means of choke RFCI and capaci-
tor C2.

REGENERATIVE PHASING

In circuits such as those depicted in Figs. 3 and
4 it is important to have the two coil windings cor-
rectly phased to provide the necessary positive feed-
back conditions. Since many experimenters like to
try winding coils of their own it is always a good
rule to consider the windings as a single coil. Think-
ing in terms of a single coil wound on a suitable
former, if one end of the winding is connacted to
the gate circuit and the other to the drain circuit,
phasing will be correct. The coil may then be ‘snipped

C
: RFC;
- :‘__‘—'—i-_
TR,
MPFIO2
C & D |
-1 8 | ]
S Co Phonhes
j l +9v
L2 E—l #:c,
v . 2R ;:vnl
| 1 VR, A
C6 =
T B 1
L —2
Fig. 4. A variation on the circuit of Fig. 3
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' Tuned
| winding

il 3
L9 \Feedback

winding

g [)

Fig. 5. Demonstrating the phasing required in
coils L1 and L2

open,” as it were, a few turns from the drain end to
provide the other two connections. Usually it is
satisfactory if the regenerative winding turns are
made approximately one-fifth of those used for the
tuned winding. Remember: ‘for positive feedback
the coil outer ends go to gate and drain.’ Fig. 5
shows the idea pictorially. What could originally
have been a continuous winding has been opened at
points ‘X’ and ‘Y’; these points correspond to the
similarly identified points in Figs. 3 and 4.

A 2-TRANSISTOR RECEIVER
A slightly more complex circuit is depicted in Fig.

6 and this may be used either as « headphone
receiver providing good ‘punchy’ signals or as a

simple tuner for use with a valve or transistor audio
amplifier.

Using the components specified, the test model
tuned over a frequency range of approximately
1.8 to 4 MHz, this embracing both the 80 and 160
metre Amateur bands plus shipping. A ready-made
coil from the Denco Miniature Dual-Purpose (Valve)
series simplified construction. The numbers along-
side the coil in Fig. 6 apply to the pin numbers of the
B9A valveholder into which this coil is plugged. As in

TABLE

Coil winding details using 30 s.w.g. enamelied copper
wire, 3in (10mm) diameter dust-cored coil formers
and a 200pF tuning capacitor.

Tuned winding Feedback winding  Approximate

turns turns® frequency

range — MHz

17 4 5.2 - 23 dust-cored
7.6 - 32 air-cored

25 6 4 — 18 dust-cored
5.5 - 25 air-cored

32 7 3 - 16 dust-cored

4 - 24 air-cored

*Spaced approximately +7in. from ‘earthy’ end of
tuned winding.

All turns should be closewound. For lower frequency
ranges, use of a ready-made commercial coil is
recommended.

the earlier circuits, controlled regeneration is incor-
porated to increase sensitivity and sharpen tuning.

The common-source connected f.e.t. performs as
already described and audio signals filtered of r.f.

LFCy
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Fig. 6. A 2-transistor receiver incorporating an {.e.t. detector and
an a.tf. amplifier stage

16

76

THE RADIO CONSTRUCTOR

www.americanradiohistorv.com


www.americanradiohistory.com

are presented to the base of transistor TR2 for
additional amplification. The audio frequencies are
developed mainly across low frequency choke. LFCl,
which additionally becomes part of the transistor
base potential divider in conjunction with R2. Choke
LFCI may be the primary winding of a transistor-
type driver-to-push/pull transformer and if its
measured d.c. resistance is around 250Q it will be
satisfactory. The choke used in the test model was
the primary winding of a Weyrad type LFDT4.
Types JOT or JDT. available from Henry's Radio,
are also suitable and are less expensive. )

Transistor TR2 operates as a common-emitter
amplifier and output is available at the collector. If
phones are preferred they should be connected as
shown; alternatively a resistor of approximately
3.9kQ may be used in their place and, with capacitor
C7 left in situ the output taken from the collector
circuit to a suitable audio amplifier via a capacitor
of 0.01uF. See Fig. 7. A p.n.p. OC81D works well
in the TR2 position but other similar audio types
may be used successfully. Regeneration can be
smoothly controlled by means of VRI.

CONSTRUCTIONAL NOTES

The complete receiver can be constructed easily on
‘breadboard’ lines using a section of 6 by 6in.
18 s.w.g. aluminium sheet bent to provide a panel
and base, each measuring 3 by 6in. It is essential
to use a reduction drive for the shaft of VCI; the
other panel controls will be VR1 and S1. A phone
or audio outlet socket is required. Aerial and earth
sockets may be placed at the rear.

To avoid making soldered connections to the coil
spills, the coil may be mounted on the base plate
via its threaded stem and polystrene nut with spills
upward. A B9A valveholder can then be inverted and
plugged on to the coil spills. This approach also
allows spare tags to be used for anchoring com-
ponents.

It is a good plan to obtain a pair of transistor
holders which can be appropriately wired prior to
plugging the transistors in to them; this affords com-
plete protection for the transistors.

A suitable layout with some of the wiring in-
cluded is given in Fig. 8; components not shown can
be placed as is most convenient.

TESTING

Initially the slider of VR1 should be set to the
end of the track connected to R4 and that of VR2
set to approximately half-travel. A testmeter switched
to read 0-10mA should be inserted at point ‘Z’. With
phones and battery connected the receiver can next
be switched on and the current at ‘Z’ checked; a
reading of SmA approximately is to be aimed at by
adjustment of VR2. If the fixed vanes of VCI are
now touched with a penknife blade or similar piece
of metal a healthy crackle should be heard in the
phones, whereupon an aerial ~ and an earth if
possible —~ should be connected up. Thereafter it is
but necessary to adjust C4, C5 and the core of L1
in such a way that it is possible to bring the unit to
the edge of oscillation at any setting of VC1 with
control VRI1. Tt will be found that as VRI is
advanced noise in the phones increases as sensitivity
SEPTEMBER 1970
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Fig. 7. The output circuit of Fig. 6 may be modi-
fied, as shown here, to enable the receiver
to feed a subsequent a.f. amplifier

COMPONENTS

(Fig. 6)
Resistors
(All fixed values 109, 4 watt)
R1 220k
R2 15kQ
R3 8200
R4 1kQ
VR1 10kQ potentiometer, linear
VR2 10kQ potentiometer, miniature
preset
Capacitors
Cl 100pF ceramic
C2 0.47uF paper or plastic foil
C3 0.01uF ceramic
C4 100pF trimmer
Cs S6pF trimmer, Mullard concentric
C6 100uF electrolytic, 6V wkeg.
C7 5,000pF ceramic
C8 100uF electrolytic, 15V wkg
C9 50pF ceramic
VC1 200pF variable, air-spaced
(Wavemaster)
Inductors
L1 Two Miniature Dual-purpose
(Valve) Range 3, Blue (Denco)
RFC1 2.5mH r.f. choke type CHI
(Repanco)
LFC1 See text
Transistors
TR1 MPFI102
TR2 OCS81D (see text)
Sockets
Two transistor holders type
H14/15 (Henry’'s Radio)
BOYA valveholder
Phone jack
Aerial socket
Earth socket
Phones
2,000 headphones
Battery
9-volt battery
Miscellaneous

Vermnier drive type T502 (Eagle)
Knob

Tagstrip (See Fig. 8)

Aluminium sheet, 6 by 6 in., 18
SW.g.

Connecting wire, nuts, bolts, etc.

www.americanradiohistorv.com
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/ Fig. 8. A practical layout for the principal components in the
L 2-transistor receiver
%

improves, and any signals heard will rise dramati-
cally in strength. If however VRI1 is advanced over-
much signals will disappear completely and leave a
sustained whistle; in this condition the receiver is
useless and the control must be retarded immediately.

A short time spent experimenting with the controls
wili soon reveal the best method of operating — it
will also be found that the various controls interact
and that the aerial also has a large effect on per-
formance. Control VR2 can be readjusted for en-
hanced performance as necessary compatible with a
source current of approximately 5SmA; once set it
should need no further adjustment.

All regenerative receivers of the type described
are apt to be temperamental and adjustments have
to be made carefully if best results are to be
obtained; this is the price that must be paid tor
simplicity. Nevertheless surprisingly good reception
can be expected from what is. after all, but a hand
ful of components!

If the reader wishes to try winding his own coils
the accompanying Table will be useful as a guide.
Precise frequency ranges obtained will, of course,
depend a great deal upon the position of the iron
dust core in the coil, the aerial employed, and stray
capacittances, etc.

CAN ANYONE HELP?

Requests for information are inserted in this feature free of charge, subject to space being available.

Users of this service undertake to acknowledge all letters, etc.,
expenses incurred by correspondents. Circuits, manuals, serwce sheets, etc.,

received and to reimburse all reasonable
lent by readers must be

returned in good condition within a reasonable penod of time.

Cosmos U.S. Signal Corps Wire Recorder. R.
A Hounslow, Higgins House, The Carlton School,
Carlton, Nr. Bedford — handbook, loan or purchase,
also supply source of wire.

Oscilloscope Type 11. — F. P. Murphy, Big Street,
Termonfeckin, Drogheda, Ireland — handbook, loan
or purchase, or circuit diagram with component de-
tails.

Wireless Set SR HQ. — G. Pheban, 34 Birmingham
Road Kidderminster, Worcs. — circuit, power re-

78

quirements and other information on this transmitter
receiver marked “ZA 20657 Serial No. 0059 PC Ref.
No. 92092”.

Standard Tx Type 5SAH. — T. G. Wallis, 1 Park
View Terrace, Rawdon, Nr. Leeds. — circuit dia-
gram, manual or any other information.

Oscilloscope Type 10. — H. Bottomley, 19 Whittle
Street, Worsley, Manchester — circuit or manual.
Unit marked with legend No. 10SB/108.

n
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SWITCH-OFF
REMINDER

by G. A. FRENCH

amateur experimenters fre-

quently employ a large quantity
of mains-driven test equipment on
their benches. As a rcsult, they can
sometimes forget, after finishing
work for the day, to switch off all
the equipment, whereupon one or
more items of test gear are left
switched on overnight.

The device which forms the sub-
ject of this month’s ‘Suggested Cir-
cuit’ gives visual indication when-
ever any mains-driven cquipment is
switched on, and it thereby ensures
that there is is no risk of any
equipment being accidentally left
on after work has ceased for the
day. It operates with mains loads of
5 watts or more, the maximum load
it is intended to cope with being
500 watts.

B USY SERVICE ENGINEERS AND

CIRCUIT OPERATION

The circuit of the device appears
in the accompanying diagram. In
this, the 6.3 volt winding of trans-
former T1 is inserted in series with
the live side of the mains supply to
the bench equipment. Whenever any
of this equipment is switched on,
therefore, a current flows in the
6.3 volt winding, inducing an alter-
nating voltage across the 250 volt
winding.

This voltage is applied, via R1, to
D1 and the base of TR1. During
half-cycles which cause the base of
TR1 'to go negative, the base-
emitter junction of this transistor
acts as a diode and conducts. Diode
D1 conducts on the alternate half-
cycles, whereupon virtually all the
alternating voltage from the 250
volt winding of T1 appears across
RI1. In consequence, this resistor
functions as a load and limits the
voltage appearing across the 250
volt winding and, therefore, that
across the 6.3 volt winding as well.

SEPTEMBER 1970

Diode D1 serves the secondary
function of limiting the reverse
voltage which can appear across the
base-emitter junction of TR1. With-
out D1 in circuit the reverse base-
emitter voltage could rise to a high
value and cause breakdown in the
transistor. Resistor R2 does not
enter into this process, its function
merely being to reduce leakage cur-
rent in TR1 when no voltage is
applied to it from T1.

On its own, TR1 does not have
sufficient gain to operate a warn-
ing device, such as the pilot lamps
used in the present circuit, when

the current in the 6.3 volt winding of
T1 is low, and so its collector is
coupled via PL1 to the base of
TR2. PL1 could, if desired, be re-
placed by a 100Q resistor, since one
of its functions is to act as a
limiting resistor to prevent excessive
collector current flow in TR1. How-
ever, it also gives a visua! indica-
tion of the magnitude of the power
consumed by the bench equipment
and the writer feels that the use
of a bulb here, instead of a
resistor, represents a marginal ad-
vantage.

TR2 amplifies the collector cur-

N L.
Mains To bench
input equipment
63V 3A
J8E £ -~
L =T
STTETT® PL,
250V
R =
5-6kn¥
8 watt T2
D% 2 I’Zz
priool+ 3¢
Yawatt

e

b/
ACYI9
Lead-outs

S

.C

PL; -6V O-O6A
PLy-6'5V O-15A

Lead-outs

The circuit of the ‘switch-off reminder’ unit. This gives visual
indication when any b&nch equipment consuming 5 watts or more
is switched on

www americanradiohistorv com

79


www.americanradiohistory.com

rent in TR1 and, when any bench
equipment is turned on, causes pilot
lamp PL2 to become illuminated.
PL2 lights up when any equipment
consuming 5 watts or more is
switched on, whilst pilot lamp PL1
lights up when the mains consump-
tion by the bench equipment in-
creases above some 25 watts.

The power for TR1 and TR2 is
derived from the 6.3 volt secondary
of transformer T2. Since TR1 and
TR2 can only become conductive
during alternate half-cycles from
T1 there is no point in providing
a rectified power supply for these
two transistors. All that is necessary,
then, is to use the alternating supply
from T2 secondary, this trans-
former being connected into circuit
such that the emitter of TR2 goes
negative during the same half-cycles
that cause the base of TRI to go
negative. The primary of T2 is con-
nected permanently across the
mains supply. Assuming a good-
quality component, the current it
consumes should be negligibly low.

Summing up the overall operation
of the circuit it may be stated that,
in the absence of voltage from the
250 volt winding of TI, both TR1
and TR2 are cut off. When a voltage
appears across the 250 volt winding,
TRI1 passes current and causes a
further, amplified, current to be
passed by TR2. Pilot lamp PL2
then lights up when any bench
equipment consuming more than 5
watts is switched on. Pilot lamp PL1
also lights up when the bench
power consumption rises above
some 25 watts. Both lamps remain
illuminated for equipment con-
sumption up to and exceeding the
maximum of 500 watts for which
the circuit has been designed.

COMPONENTS

Transformer T1 can be any mains
transformer having a 6.3 volt 3 amp
winding and a 250 volt winding.
This last voltage is not critical, and
the circuit should function just as
well if the winding is rated between
200 and 275 volts. The transformer

used by the author was a Douglas
type MTIAT, the 250 volt winding
being provided by half the 250-0-250
volt h.t. secondary. All other wind-
ings on this transformer were
ignored. Transformer T2 can be any
6.3 volt heater transformer.

Pilot lamp PL1 is a 6 volt 0.06
amp component, whilst pilot lamp
PL2 is rated as 6.5 volt 0.15 amp.
These are both MES lamps and are
available from Home Radio under
Cat. Nos. PL7 and PL8 respectively.
Lamps with a higher current con-
sumption should not be used.

Transistors TR1 and TR2 are
fairly critical components, and it
would be preferable to use the types
specified or, at worst, near equiva-
lents. TR2 is run well below its
maximum power rating and hardly
requires a heat sink.

Resistor R1 has a high wattage
rating because, when the bench
equipment consumes 500 watts,
about 160 volts is applied across it,
resulting in a dissipation of some
five watts. The r.m.s. current flow-
ing in the base-emitter junction of
TR1 on alternate half-cycles is then
30mA, which is well below the
maximum  base-emitter  current
rating for the ACY19.

Diode D! can be any silicon
rectifier capable of passing a for-
ward current of 30mA. Due to the
presence of TR1 the reverse voltage
applied to this diode is negligibly
low. The writer employed a BY100
because this happened to be to
hand. but any other suitable silicon
rectifier could be used instead.

SETTING UP

The circuit may be assembled in
any desired manner, provided that
attention is paid to two important
points, The first of these is that
TR1 must be mounted in a cool
position, well away from R1 and the
two transformers. This is to ensure
that its leakage current, in the
absence of voltage from T1, is kept
low. The second point is that the
two transformers should be mounted
with their axes at right angles to

each other, in order to prevent vol-
tage being induced in the windings
of T1 due to the field from T2.

After the circuit has been built
up it may be wired into the mains
supply to the bench equipment,
whereupon pilot lamps PL1 and
PL2 should light up under the con-
ditions described earlier. If the
lamps fail to become illuminated
the connections to the 6.3 volt
secondary of T2 need to be reversed.
Should TR1 exhibit excessive leak-
age current, PL2 may remain
illuminated when all the bench
equipment has been switched off. If
this occurs the value of R2 should
be reduced until the effect clears.
Judging from results given with the
prototype, in which several ACY19’s
were checked in the TR1 position,
it is doubtful whether this change
in value will be necessary, but the
point needs to be mentioned, never-
theless.

PROTOTYPE PERFORMANCE

The prototype circuit functioned
in the manner already discussed for
power loads from five to 500 watts.
Indeed, the circuit was sufficiently
sensitive to allow PL2 to light up
with a bench load of 4.2 watts, this
being provided by a 15k resistor.
Although both PL1 and PL2 pass
current on alternative half-cycles
only, it was found that the illumi-
nation they provide is more than
adequate for the present purpose.

The voltage dropped across the
6.3 volt winding of T1 was approxi-
mately four volts at a bench load
of 500 watts, this dropping propor-
tionately to 0.8 volts at 100 watts,
0.4 volts at 50 watts, and so on.
The circuit was deliberately over-
loaded for a short period by apply-
ing a. one kilowatt load (given by
an electric fire element) whereupon
the voltage across the 6.3 volt
winding of T1 rose to eight volts.
Apart from slight overheating in R1
the circuit withstood the overload
comfortably and continued to func-
tion satisfactorily afterwards for
lower power loads.

MANCHESTER ELECTRONICS EXHIBITION

Every exhibit at MELEX, the new Manchester
Electronics Exhibition next year, will be vetted by
specialists in the industry, members of the Electronic
Promotion Group exhibition committee.

The show, from October 5th to 8th, 1971, will be
held at the City Hall, Deansgate, Manchester.

It is a wholly specialist electronics exhibition
dealing only with professional-grade products in three
main groups: electronic equipment, electronic com-
ponents and apparatus for industrial measurement

and control.

Distributors and wholesalers can take part in the
show, but they must nominate the specific products
they wish to show. Although MELEX is not classed

80

as well.

as an international show, foreign firms can take part
either directly or through their British agents. They
will, however, have to abide by the committee’s
ruling on quality and suitability of exhibits.

The exhibition is specifically organised for the
Manchester and North West area but it is expected
to generate interest in the North East and Scotland

The Electronic Promotion Group is an alliance of
major manufacturers whose aim is to promote pro-

fessional-grade electronic products.

www.americanradiohistorv.com

The Group has presented compact specialist shows
at the Hotel Piccadilly, Manchester, since 1967. Last
year a similar exhibition was held in Coventry.
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by X

FRANK A. BALDWIN
(All Times GMT)

@ AMATEUR BANDS

With the advent of high Summer
and the usual conditions which
tend to prevail during this period,
Dx has not been all that plentiful.
On the LF bands Summer static
tended to mar many a QSO whilst
on the HF bands conditions for
Dx working have been spasmodic.
However, as the following report
shows, some Dx was apparent
during the period.

1.8MHz

Despite the high noise level
whi:ch predominated at times, some
activity was noted on this band at
the CW end.

CW: GD3TNS,GM3PFQ,GM3XTT/P,

OK1AQA/P, OK1ARZ, OK1HBT,
OK1KRS, OK1KWS, OL2AND,
OL5ALY, OL7ANL, PAOPN.

7MHz

This band, much neglected by

SWL’s, provided some pleasant
surprises at the CW end during
some late evening and ea:ly morn-
ing sessions.
CW: CM2FV, CO02JC, HISNMA,
JH4DSM, K3JLA, PY2AXZ, PY2EYE,
PY5CEK, PY7BHL, PY7GM, PY7NJ,
PY8RH, PZ1DD, PZ2VDT, VE3GBW,
VE3DN, W4CTF, W4ZMQ, WA4PWF,
WBA4LRY, W7KDE.

HISBNMA gave his QTH as - Box
951, Santa Domingo.

14MHz
The favourite band of most
listeners continued to provide

much of the Dx and excitement
although, at the CW end, one had
to really dig under all the Eastern
European signals to get at the
interesting stuff.

CW: AX3MH, AX3MJ, CR6NN,
DU10OR (14050), JH1EXV, KP4DHI,
KZ5AT, LU4BH, OX5BT, VK3KEF,
ZM2IR, 5X5MP, 8P6BU (14019).
SSB: AX2AGN, AX2VK, AX2VP,
AX5FM, AXBMK, AX7GC, AXT7IH,
AX7RX, CR60OK, ET3DS, FG7XE,

HC1JR, HC2GG/M, HK3AFB,
HK3BCA, HK4BTY, HT1COF,
0OA4QJ, OA4US, PJ2CC, TAINC,

TIBPE, VK5FM, VK6WB, VP2DAE,
VP2VI, ZM1BEM, ZM4PX, 5J3KK,
7Z3AB, 8P6BQ.

CR60K gave his QTH as Postbox
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275 Angola; VP2DAE QSL via
VE3EWH; VP2Vl QSL via VE3ACD.

21MHz

A migration to this band often
pays dividends, during some late
afternoon and early evening periods
the following were noted.

Cw: CEQAE, CR6AL, CR6DN,
CR6HM, CR7iZ, CX9BE, EAS8GR,
EL2CB, EL7NB, FB8XX, HKS5APE,
HK5AR, HP8C, JA1YAG, JA4BNT,
JA4ELC, JA7TAGO, JH1VOE,
JHIWIX, JR1CPB, KP4AXM,
KP4CBJ, KP4DIS, VP9BDA, ZC4BX,
ZS5LB, 6W8BJ, 9V1PA, 9V1PC.

CEJAE QSL via WA3UP.

§SB: CE3BX, CR6GA, CR6HM,
CR6KV, EA8DV, EL2CB, FM7CMC,
HC2LF, JA4KLO, JY1, KG4AA,

MP4BFO, MP4BIB, MP4BIR, PJ2PS,
VP5TV, ZC4IK, ZC4AMT, ZS4HC,
5J3CC, 5Z4HW, 9Q5GR, 9Q5NW,
9VIPA, 9Y4AA.

9V1IPA QSL via G3LQP.

After this month is over we shall
commence to move into Autumn
and then Winter conditions when
we can expect the LF bands to
perk up and provide some worth-
while Dx.

This Summer will be remembered
for the large volume of CW traffic
on the 14MHz band, almost from
end to end of the allocated portion,
from Eastern Europe and Asiatic
Zones of the U.S.S.R.

@ BROADCAST BANDS

On these bands some interesting
catches have been made but con-
ditions have not approached those
of last year, this especially applying
to the LF tropical frequencies.
Several late night and early morn-
ing sessions were almost a waste of
time but on two occasions the Dx
was there to be heard.

@® S. AMERICAN STATIONS

3245kHz 0316 YVKT Caracas,
Venezuela, heard with a pro-
gramme of typical Latin Ameri-
can music.

3300kHz 0340 Belize, British Hon-
duras, with announcements in
English. This station has a power
of 1kw and broadcasts in both
English and Spanish. The Home
Service is radiated on this
channel from 2200 to 0500 with
the English programme from 0030
to close at 0500. Newscasts at
0100 and 0300.

3365kHz 0305 HIRL Radio Exitos,
Santiago, Dominican Republic,
logged with identification follow-
ed by Latin American songs.
With a power of 1kW, HIRL has a
schedule from 1200 to 0500.
Santiago de los Canalleros is a

city in the densely populated
North  Central part of the
Republic.

3340kHz 0400 HCVA4 Esmeraldas,
Ecuador, with identification ‘“La
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Estacion de la Alegria’.

3355kHz 0250 YVLC Valencia,
Venezuela, radiating Latin Ameri-
can songs and music. Valencia
is the most industrialised town
in the country.

3378kHz 0330 HCDY4 Esmeraldas,
Ecuador, with identification ‘Ra-
dio Iris’ followed by music pro-
gramme. This one has a power
of 0.25kw.

4712kHz 0410 HCAV3 ‘Radio Luz
y Vida' Loja, Ecuador, with
typical S. American music.
HCAV3 has a power of 0.25kW

. and closes down at 0500. Loja
is the capital city of the province
of that name.

4730kHz HCEH3 ‘Radio Nacional
Progresso’ Loja, Ecuador, with
identification. This one has a
power of 0.2kW and has been
wandering about the band during
the past few months. Frequency
given here was measured.

4895kHz 0303 PRF6 Manaus, Brazil,

with commentary and identifi-
cation as ‘Radio Bare’, then
‘suddenly signing off without

National Anthem at 0303.

5025kHz 0330 HCOB5 'Radio Splen-
dit’, Cuenca, Equador, logged
with  identification and pro-
gramme of songs. This is where
the Panama Hats are woven!
Founded in 1557, it is set in the
rich agricultural basin of the
Ecuadorian Andes.

5985kHz 0305 HJHA Tunja, Colum-
bia, with musical programme.
This one has a power of 10kW
and normally closes at 0300 —
presumably on extended sche-
dule.

6250kHz 0341 OAX7A Cuzco, Peru,
with  identification as ‘Radio
Cuzco', songs and music. Cuzco
is at an altitude of 11,207ft. and
legend has it that it was founded
by the first Incan ruler, Manco
Capac.

@ BEGINNERS CORNER

The following stations may pro-
vide an interesting task for new-
comers - see if you can log them.

7215kHz 2015 VUD All India Radio,
Delhi, with their English pro-
gramme. With a power of 100kW
it radiates a newcast, Indian
press review and interesting side-
lights on life and events in India.

7270kHz 2100 RSA Johannesburg,
S. Africa, opening with National
Anthem, five 'pips’ and identifi-
cation. From 2053 an interval
signal consisting of a guitar
melody is radiated. RSA can also
be heard on 21480 in English
at 1815. [ ]
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NEWS

AND .

S. G. BROWN INTRODUCES MAGNETICALLY
MOUNTED MICROPHONE

The microphone magnetically adhering to the dashboard

A versatile new hand microphone has been introduced by the com-
munications division of S. G. Brown Ltd., of King George’s Avenue,
Watford, Herts. It can be used with both mobile short-wave radio
equipment and for base communications installations.

Known as the “Classic”, this lightweight instrument has a powerful
magnet fitted in the grip which enables it to ‘stick’ to any ferrous sur-
face. A user in a motor vehicle can place the instrument in the most
convenient position on the vehicle’s dashboard, eliminating the need
for a conventional microphone holder.

The “Classic” weighs only 5 oz. (142 g.) and can be converted to a
desk microphone for fixed installations by using a specially designed
stand and the instrument’s magnet as a means of attachment.

A steel plate, fixed by screws or double-sided tape, is available for
attaching the microphone to plastic, aluminium and other non-ferrous
surfaces.

The “Classic” dual-purpose microphone has been specified by five
leading British manufacturers of communications equipment, and S. G.
Brown has already received substantial initial orders for the equipment.

VIDOR BATTERIES TO CUT COST
OF USING TRANSISTORS

A new range of Vidor dry batteries which it is claimed will cut the cost
of running transistor radios using the familiar ‘round-cell’ type of battery
has been developed by Crompton Parkinson Ltd.

The principal difference from ordinary torch batteries lies in the formu
lation of the depolariser which was developed to give better performance
when used in transistor sets

Three batteries from the new Vidor SP range which are suitable for both
lighting and transistor radio applications, are illustrated
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BRITAIN'S FIRST
MARITIME LADY
RADIO OFFICER

The first woman ever to go to sea
as a radio officer in the British
Merchant Navy is 28-year-old
Dallas Marilyn Bradshaw, who
joined the seagoing staff of the
Marconi International Marine Co.
Ltd., on Ist May this year and has
now been appointed to her first ship.
the 15,000 ton Duncraig, an ore-
carrier operated by J. & J. Den-
holm (Management) Ltd., of Glas-
gow.

Miss Bradshaw is a Canadian girl
from Victoria. British Columbia,
who has lived in Colwyn Bay,
North Wales. for the past five years,
two of which she devoted to study-
ing to pass the examinations which
qualified her as a seagoing radio
officer.

Mr. Neil McAslan, Director of
Administration and Personnel at
Denholm’s, added:” “The recently
published Rochdale Report on the
shipping industry recommended
that there should be greater oppor-
tunities for the employment of
women at sea.”

AUTOMATIC BOAT

A strange vessel which cun sail 10
any part of the world's oceans with-
out a crew, can operate alone for
many months and then find its own
way back to port. Skamp (Station
Keeping and Mobile Platform) sails
under radio control and, on station,
can keep its position to within one-
tenth of a mile. Skamp was designed
and built for the Radio Corporation
of America and is used for churting
ocean currents and for navigational
experiments. Its 1wo curved suils
are made from light-weight plastic.
A nine-foot diameter circular raft
supports the two rigid sails and the
electronic components. Skamp will
also be used in experiments with a
navigationual  satellite  which  can
transmir  experinents  from  earth
orbit.

et ok
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COMMENT

New Vero miniature terminal clip

At the International Instruments, Electronics and
Automation Exhibition at Olympia, Vero Electronics
Limited of Chandler’s Ford, Hants., showed their
complete universal printed circuit wiring boards
from their range of Veroboard, Fingerboards and
D.L.P. Boards, together with many accessories for
use with them, for example, Edge Connectors, Ter-
minal Pins and Card Handles. New items inciuded
Miniature Terminals and a Group Board. Vero, are
well known for their frame systems, and on show
there were samples of Vero Module Rack System 1A,
and also various types of the extremely versatile Card
Frame System 3. This year cases were particularly
featured, not only with the increasingly popular ‘D’
Series Instrument Case, but also with the ‘B’ Series
Mutltiple Case, and the ‘C” Series Module Box, the
latter incorporating modules from the 19in. Frame
System.

MICROWAVE SOLID STATE
DUPLEXER

The type MCH 5890 solid-state microwave
duplexer just announced by Motorola Semiconduc-
tors provides a compact, low-cost, convenient method
of switching an aerial between a receiver and trans-
mitter. It consists of two step-recovery diodes, one
connected in series between the transmitter terminals
and the receiver terminals and the other one shunting
both pairs of terminals. The aerial terminal is con-
nected between them so that the length of conductor
between the aerial terminal and the shunt diode is
approximately a quarter wavelength for frequencies
between 400 and 500MHz.

In the transmit mode, an external current of ten
to 20mA is fed in to bias the diodes into conduction
so that the series diode feeds the aerial signal to
the transmitter. The shunt diode, however, being a
short circuit at the end of a quarter wavelength trans-
mission line, gives rise to a high impedance between
the aerial and the receiver. In the receive mode, the
bias is removed so that the series diode blocks the
signal path to the transmitter while the shunt diode
has little effect on the signal to the receiver.

POLITENESS AND THE
N SWITCHBOARD

If you add ‘please’ when you ask a telephone operator
for a number, she is more likely to make mistakes than
if you do not. Apparently the addition of polite but irrele-
vant information interferes with her memory process,
and no amount of training makes much difference.

According to a report by our author, George Short,
the discovery was made in an investigation into short-
term acoustic memory at the Applied Psychology Unit
at Cambridge. However, it provides no excuse for
brusqueness. If you say ‘please’ before, not after, the
number, it has no harmful effect.

SEPTEMBER 1970

WASHINGTON INVITATION

The Foundation for Amateur Radio Inc., a non-
profit institution, announces the establishment by it -
of a Hospitality Committee with the objective of pro-
viding visiting foreign licensed radio amateurs with
opportunities to meet local active amateurs, visit
amateur stations and see the Capital City, etc. Any
visiting foreign amateur can get in touch with the
Hospitality Group by calling 893-8383, during the
hours 0800 to 2000 daily. If writing, the address is:
Suite 72. 1150 Connecticut Avenue, N.W., Washing-
ton, D.C.
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CATHODE
SIGNAL
INJECTION

by
E. PEARCE

This article describes a neat method of inject-

ing an additional signal into a valve a.f.

amplifier without disturbing its existing mode
of operation

ECENTLY, THE WRITER WAS FACED WITH A MINOR
problem. The radio equipment in his den con-
sists of a medium and long wave superhet

tuner coupling into quite a respectable valve ampli-

fier which (shades of ‘1066 and ali that’) was con-
ceived in the days when nobody had even thought of
the word ‘solid-state’. But it works very well indeed
and consists of a triode voltage amplifier, a triode
phase-splitter and two trustworthy 6Vé’s in push-pull
in the output stage, these delivering a comfortable
eight watts or so without the slightest deviation from
Class A operation.

INPUT CIRCUIT

The amplifier also takes an input from a record-
player deck and the input circuitry is that shown
in Fig. 1. As will be seen, both the a.m. tuner unit
and the record-player deck connect to 1MQ volume
controls, the sliders of these coupling to the grid of
the first triode in the amplifier by way of 470kQ
series resistors. The idea behind these series resistors
is to ensure that the input level provided by one
volume control is not sertously upset by adjustments

AM.tuner HT+

OO2pF 5 phase~
-splitter
E -—-— l2Ecce3

33kn

AAAA Aeuns
Yy |
o}

h -]

T

Fig. 1. The existing input circuit of the amplifier
84

to the other volume control, and they meet this re-
quirement adequately enough in practice. Incidental-
ly, the input triode is one half of an ECC83. The
other half of this ECC83 is the phase-splitter which
feeds the two 6V6’s in the output stage.

The writer’s problem arose after he had con-
structed a transistor f.m. tuner from a Kkit, this tuner
being intended to feed into the amplifier also. There
was space on the front panel of the amplifier for a
third volume control and input socket but it was felt
that adding yet a third 470kQ series resistor into the
input circuitry would be straining its capabilities to
too great an extent. If two of the volume controls in
such a circuit were set to the minimum volume posi-
tion, the series resistor on the third would be
effectively feeding into a 235k(} resistor given by the
other two 470k resistors in parallel.

Now. the transistor f.m. tuner was capable of
feeding into low input impedances. as are associated
with transistor a.f. amplifiers, and it was this fact
which enabled the writer to add a third input to the
amplifier without upsetting the existing input cir-
cuitry. The arrangement used is shown in Fig. 2, and
it will be seen that the cathode bias resistor and
capacitor for the triode are removed, these being
replaced by a p.n.p. transistor. The base of the tran-
sistor couples to chassis via a resistor, the value of
which has to be determined experimentally. In the
writer’s case it was 100kQ.

The output of the f.m. tuner connects to a 25kQ
volume control, whose slider feeds, via a 2pF capaci-
tor, to the base of the transistor. This functions as
an emitter follower and feeds the a.f. from the f.m.
tuner into the cathode of the triode. As a result, the
signal appears between cathode and grid, to produce
the same variation in anode current as would have
occurred if it had been applied to the grid in normal
manner.

PRACTICAL POINTS

An advantage with the circuit is that practically
any cheap a.f. transistor can be employed for the

AM. . HT+
tuner L%
IMa 470kn
log = —\WW— I00kn
I O-02pF 15 phase-
- splitter
Gram (o=
IMn .‘1_‘ 470kn 2 |
log = ———— Y2ECCS3
% 3
FM. .- 2
B pF
tuner g 6V wkg
25kn= 2
lOg = =U+
]~ Rx 2
L

Fig. 2. A third input, with its own volume
control, was added in the manner shown here
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job, and there seems (o be no reason why a transistor
input circuit of this nature could not be applied to
any other voltage amplifier triode or pentode. The
removal of the cathode bypass capacitor might result
in the introduction of hum in some instances, but
this did not occur in the writer’'s amplifier where the
heaters are fed from a 6.3 voll mains transtormer
winding having a centre-tap which connects (o
chassis.

When fitting the transistor input circuit, the pro-
cedure is to measure the cathode bias voltage given
by the existing bias resistor, remove this, together
with its bypass capacitor, and fit the transistor and
attendant circuitry in its pltace. A 200kQ variable
resistor is tlemporarily inscried in the Rx position and
its value experimentally varied until the same cathode
bias voltage as was given previously is provided once
more. The variable resistor is then replaced by a
fixed resistor of the required value. The writer used
an old OC7I lor the transistor and found that this
gave the 2.2 volts previously provided by the cathode
bias resistor when Rx was 100kQ. The value of Rx
will depend upon the current gain of the transistor
and it will probably be best to purposely avoid using
a transistor having a high gain. If a transistor with
a very high gain were employed, the requisite valuc
in Rx might approach or even pass the haif-megohm
mark, whereupon leakage currents could start to be-
come troublesome.

The circuit has no protection against thermal run
away but. so far as damage to components is con
cerned, no harm could result even if such runaway
should occur. The current through the triode and
the transistor is limited 10 about 2mA by the anode
load of the triode and so no current greater than that
could pass through either of these two components.
So far as voltage across the transistor is concerned,
this is limited to the grid cut-off voltage for the
triode. Thus. if Rx should become open-circuit, the
voltage across the transistor cannot exceed, for an
ECC83. some five volts or so. However. in this
respect some valves. such as the ECC82, have much
higher cut-off voltages and it would be wise to bear
this in mind when initialty finding the value of Rx.
The temporary potentiometer should, in  such
instances. be adjusted from around a 50k value and
the circuit should not be switched on without resis-
tance in the Rx position. Returning to the question
of thermal runaway there has. in any case, been no
evidence of this in the writer's own amplifier. The
cathode of the ECC83 triode remains steady at 2.2
volts after hours of operation.

At the time of writng, the author has had the
circuit of Fig. 2 in use for a number of weeks. It has
given every satisfaction. There is no noticeable
change in the operation of the existing a.m. tuner
and gram input circuits, and the a.m. tuner and gram
signals are handled by the amplifier exactly as
before. The output from the f.m. tuner is also ampli-
fied adequately, and without distortion. There s,
again. no interaction whatsoever between adjust-
ments in the 25k volume control ancd the two 1M
controls.

What is more. that valve amplifier has accepted
its semiconductor infiltrator as though it had been
purposely designed to take it!

5]

SEPTEMBER 1970

RADIO GONSTRUGTOR

OCTOBER ISSUE

ULTRA-SIMPLE TREMOLO UNIT

Using very simple circuit techniques, this
economic design is capable of providing tremolo
modulation of an clectric musical instrument
which is controllable both in depth and speed.

FREE FREE FREE

A three-page art paper cut-out colour
supplement featuring Circuit Diagram, Com-
ponents List, Printed Board Details, Point-to-
Point Wiring Diagram and Cabinet Details for
this 2-transistor (ACY19, OC44) unit.

TONE CONTROL PRE-AMPLIFIER

This is the sccond article in the ‘Tri-add’
series and the pre-amplifier described may be
employed directly with the Gram Amplifier
described in this issue, or with any similar
amplifier.

TRANSISTOR SUB-STANDARD
FREQUENCY MARKER

Using four readily available and inexpensive
transistors, together with a dual crystal unit,
this frequency marker offers sine and square
wave outputs both at 100kHz and 1MHz. Cali-
bration markers are available at frequencies in
excess of 100MHz.

PLUS

® OTHER CONSTRUCTIONAL
PROJECTS (see page 89)

® DATA SHEET 43

® SUPPORTING FEATURES

ON SALE OCTOBER 1st
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NOW HEAR THESE

Times = GMT Frequencies = kHz

® CLANDESTINE

The Voice of the Basque Underground, Radio
Euzkadi, can be heard in Spanish at 2030, 2130 and
2230 on 13250 and 15080. Suspected location of the
transmitter is S. America but the address is given as
BP59, F, 035, Paris 16, France.

@® COSTA RICA

TIRICA La Voz de la Victor, San José, has been
reactivated after a period of silence and can be heard
on 9615 around 0300 to 0400 (S0kW).

TIQ Radio Casino may be heard with an English
programme from 0430 to 0600 on 5954 (1kW).

® ANGOLA

CR6RF Radio Clube de Benguala has been heard
at 2125 with French lessons for English speaking
listeners on the regular 3395 (0.25kW) channel.

CR6RG Radio Commercial de Angola can be
heard until 1845 on 4795 (10kW).

Another Angolan station to log is CR6AZ A Voz
?Zozgngola, Luanda, on 5960 (100kW) from 1100 to

@ ARGENTINA
LRY!1 Radio Belgrano, Buenos Aires, now radiates
an English programme at 0300 on 6090 (35kW).

® PERU

OAXS5U Radio La Vox de Huamanga, listed on
4815 has been heard on the new channel of 6205
(1kW) until sign-off at 0555.

@® AFGHANISTAN

Radio Afghanistan has lately been using the new
channel of 15160 in parallel with the usual 17780
(50kW) with news in English.

® BELGIUM

ORU Brussels is still searching around for an inter-
ference-free channel and has lately been heard at
1930 on 17865 (100kW). Listed on 17860.

@ ALBANIA

Radio Tirana has been reported on the new
channel of 6900 until 700 when 5080 is uséd. Our
Listening Post reports R. Tirana currently using 7090
at 2015 with news in French. (50/240kW).

@ NIGERIA

Lagos has been reported with an English and
African programme at 0600 on a new channel of
7308 — formerly used by Radio Biafra. Qur Listening
:)glsg regularly hears 1badan on 3204 (10kW) around

® GHANA ‘

Ejura can be regularly heard on 3350 (20kW) with
good signals around 1900 to 2000. :

Accra on 3366 (10kW) can also be heard around
the same times.

Ghana can best be heard from 2045 to 2215 on
9545 (100kW) and 15285 (100/250kW) with an Eng-
lish programme beamed to Europe. The address for
reports is ~ Ghana Broadcasting Corporation, Broad-
casting House, P.O. Box 1633, Accra.

Acknowledgements to our own Listening Post and
SCDX. .
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INTO BATTLE

T LAST THE DREADED MOMENT HAD ARRIVED,
A Redland was invading Blueland and, as a member

of Blueland’s defending army on a summer day
long agone, I took the Field of the Cloth of Khaki - not
to confer, but to conquer the advancing hordes.

Blueland’s army, gallantly fighting a supposedly bitter
rearguard action, didn’t look much like an array of
panoplied might that hot sultry day — still less the signal
section of a certain unit currently engaged in (a) des-
perately laying landlines from horseback, (b) setting up
mobile (sic) W/T stations fitted to horse-drawn wagons
and (c) generally sweating their individual guts out
amid the usual ‘order and counter-order-disorder’ that
inevitably resulted from labouring under multitudinous
seniors! Salisbury Plain was anything but a welcome
sight in those days — we much preferred the seclusion
of our barrack room with its 30 crowded occupants.

Our barrack room — what memories that place conjures
up - ill lit with three 40 watt bulbs and in winter time
inadequately heated by a coal fire for just two evenings
a week — after which the coal ration was exhausted. We
fitfully slept on springless iron beds, three small hard-
as-nails mattresses termed ‘biscuits’ and one folded
blanket. The remaining three blankets of the issue were

ulled over our goose-pimpled torsos. The much re-
issued blankets were so thin that daylight was readibly
visible through them. As it had been willed that the army
should be run on the cheap this fact was reflected by
the then ancient equipment that festooned our bodies
and those of our horses.

To return to the Plain — perish the thought — my par-
ticular task was to help lay a D.Mk. 111 telephone line
from point A to B, a distance of about a mile. Hanging
from my saddle were two drums of cable, a hand-held
wire laying device, a horse feed nosebag and an” empty
canvas water bucket. Strapped to the rear of the saddle
was a large roll formed by a grealcoat, blanket and
groundsheet. I was lumbered with a heavy leather-cased
D.Mk. IIT handset, complete with batteries and a crankin
handle for ringing-up and. to help matters, the fuﬁ
regalia of FSMO (Field Service Marching Order) which
had to be seen to be believed! :

The first trick was to mount into the saddle without
catching one spur in the rear-of-saddle roll. Non-success
often resulted in the horse carrying on without the
luckless rider. It was a common sight to see riderless
mounts careering about all over the Plain — whereupon
there then took place a rodeo-like round-up, the war
(sic) being temporarily forgotten!

Galloping along with the reins in one hand and the
heavy drum of wire and laying device in the other it was
most unseemly of fate to decree that the wire being laid
by yours truly should become caught between the inside
top of the tail and the backside of the unfortunate
horse. Taking an extreme dislike in having its rear
quarters wired for heating purposes, it’s resultant
performance would have put to shame an unbroken wild
west bronco. Be it sufficient to say that this equestrian
was violently converted to a pedestrian! Ever since that
time 1 have had great sympathy with all those Redskins
that are inevitably doomed it seems to bite the dust.
Have you ever biiten the dust? From painful practical
experience 1 can inform you that the only thing you
can do is to grit your teeth!

Returning to the signal section crestfallen, fallen and
unmounted, I was upbraided in no uncertain manner
for (1) injuring the horse and (2) failing to lay the
landline. Result — 7 days CB. Into battle hadn’t brought
me any victory but as a fallen soldier 1 had at least
defeated one enemy — the fear of crashing into terra
firma at the gallop.

As it is September with the commencement of Autumn
upon us, perhaps I should have headed this column -
The Fall! C.\ﬁ
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MINIATURE STABILIZED
POWER UNIT

+ by
G. W. SHORT

The stabilized power unit described in this article delivers 1.5 to 9 volts d.c.
at currents up to 50mA. It incorporates an overload circuit which enables the
maximum output current to be limited from approximately 5 to 60mA, and a
simple manual voltage limiter which helps the user to avoid inadvertently

applying too high an output voltage to the supplied equipment

accompanying diagram. The regulator part uses
a compound emitter follower as a series-con-
nected output element. The theory of this particular
circuit was described in detail in an earlier article*

THE CIRCUIT OF THE POWER UNIT APPEARS IN THE

* G. W. Short, ' ‘Rubber Zener’ Circuits™, The Radio Constructor,
December, [967.

but briefly, it works like this. TR2 and TR3 form a
composite emitter follower with unity gain and a
very high input impedance. A voltage applied to
the base of TR2 gives rise to an output voltage at the
emitter of TR3 which is about 1 volt lower and fairly
stable despite variations in output current.

If, therefore, the voltage on the base of TR2 is
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The circuit of the miniature stabilized power supply unit. Alternative transistor types tor
TR2 and TR3 are discussed in the text

C
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stabilized, then the output voltage is stabilized also.
To ensure constancy of the voltage at the base of
TR2 use is made of the fact that a constant current
driven through a resistance produces a constant
voltage drop. In the present case, TRI acts as a
constant current generator and the resistance is made
up of RV4, R5, and RV7. The stabilized output
voltage is controlled by both RV4 and RV7. (Two
controls are used for reasons which are given later.)

The output voltage is therefore about 1 volt less
than the voltage at the slider of RV7, and in fact
is 0 to 10V. However, the performance of the
regulator falls off at low voltages, so for practical
purposes the lower end of the useful range is 1.5
volts. The upper limit is likely to be affected some-
what by local mains variations, which may prevent
the full 10 volts from being reached, at any rate at
the full output current. For these reasons the range
given in the performance specification is 1.5 to 9
volts, which covers most of the usual dry battery
voltages.

CURRENT LIMITER

The current limiting circuit is of the type which
causes the output volrage to drop when more than
the selected output current is taken. Readers may
be familiar with an alternative system which switches
the unit off if there is an overload, and holds it in
the “off” condition until a “‘reset” button is pressed.

COMPONENTS

Resistors
(All fixed values L watt 5%)
Rl 100kQ
12 1Q
R3 1kQ
RV4 10kQ potentiometer, carbon track,

log or linear

RS 8200
R6 33kQ
RV7 100k potentiometer, carbon track,
log or linear
RS 27Q
RV9 500Q wirewound, 2 watts, linear or
inverse law (see text)
R10 10kQ
Capacitors
Cl 1,000pF electrolytic, 25V wkg.
C2 0.1 F paper or plastic foil
C3 50uF electrolytic, 25V wkg.
Transformer
Ti Mains transformer. secondary
6-0-6V 100mA, type MT6 (Eagle)
Semiconductors
TR1 2N4285
TR2 BC168, BC169, BC109, etc.
TR3 BFYS51, MCI140, etc.
Di1-D5 1S44
MR1  Bridge rectifier type B30C150
Switch
S1 d.p.s.t. mains switch (may be ganged

with RV4)
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The writer prefers the first type of protection, and
it so happens that it can be easily incorporated in
this stabilizer.

The relevant components are R8, RV9, and D4.
The output current flows through R8 and RV9 on
its way to the output transistors. The voltage
dropped across these resistors therefore varies with
the output current and can be used to operate a
protection process. The process consists of biasing
TR1 towards cut-off if the current exceeds the
required value. The silicon diode D4 is normally
reverse-biased by the voltage drop across R3. As
the output current rises, however, the voltage drop
across R8 and RVY overcomes this bias and D4
begins to conduct. This causes extra current to flow
through R3, driving the emitter of TRI negative and
so reducing its collector current. This, of course,
reduces the voltage at RV7, which governs the out-
put voltage.

With RVY set to zero, only R8 is left to limit the
output (there is also R2, but this is so low in com-
parison that it can be neglected) and with R8 at
27Q the current is then limited to about 60mA.
With RV9 at maximum resistance, the limit falls
to about 4mA. It is possible to use a higher value
of RVY than 5009 and so set the limit still lower,
but if RV9 has a linear law its operation will be too
“fierce” for most users. The ideal law is inverse
square or inverse log, but suitable potentiometers
are not easy to obtain on the home constructor
market. Since the precise value of RV9 is not very
important, the constructor may find it of advantage
to use any potentiometer which comes to hand which
is capable of handling 60mA and offers a maximum
value in the range 100 to 1.000Q2. A 100Q potentio-
meter will only set the low current limit down to
about 15mA, but this is still quite useful. Alterna-
tively, RV9 may be replaced by a multi-position
switch which inserts a fixed resistance on each
position. Resistances in the range 27Q to 5kQ will
provide a selection of useful current steps down to
about 1.5mA.

UNREGULATED SUPPLY

This uses a miniature mains transformer, Eagle
Type MT6, which is roughly 1iin. cube (I1in. over-
all length including the fixing feet). Potentially,
therefore, the complete pack can be made quite
small. The MT6 has a secondary with a centre-tap,
giving 6-0-6 volts at 100mA. In the present circuit,
the centre tap is not used. Tnstead, a bridge recti-
fier is connected across the entire secondary, and
receives a nominal 12 volts r.m.s. input. To keep
the power the same as in the normal 6 volt full-wave
rectifier arrangement the output current is restricted
to 50mA. In fact, the bridge rectifier configuration
makes a more efficient use of the transformer, and
it is probably safe to exceed the 50mA limit slightly.
This is why R8 has been chosen to set the limit at
60mA under fault conditions, thereby permitting
50mA under normal conditions.

The bridge rectifier is a subminiature selenium
type, the Siemens B30C150. (This, in company
with the semiconductors specified, is available from
Amatronix, Ltd.) Despite its very small size the
B30C150 is rated at 30 volts r.m.s. input, 150mA d.c.
output, so it is operated well within its ratings here.
The reservoir capacitor C1 is probably the largest

THF RADIO CONSTRUCTOR

www americanradiohistorv com


www.americanradiohistory.com

item in the unit. [t should be at least 500uF and
have a d.c. working voltage rating of at least 25
volts. (The off-load voltage is 25 volts on 240 volt
mains.) Any capacitance over 500uF may be used;
there is no need to insert a limiting resistor between
the capacitor and the rectifier because the requisite
limiting resistance is provided by the winding resist-
ance of the transformer.

CIRCUIT REFINEMENTS

Several refinements are incorporated in the
stabilizer circuit shown here. R2 modifies the refer-
ence voltage (provided by the voltage drop across
D1 to D3) which is applied to the constant current
trarisistor as the output current increases. This com-
pensates for residual variations in output voltage
caused by variations in the base-emitter voltage
drops of the output transistors. R1 stabilizes the
constant-current circuit against variations in the un-
stabilized input voltage.

To discourage high frequency oscillation due to
stray impedances in the earth line, all the negative
connections, as indicated in the diagram, are taken
straight to the negative tag of Cl. C2 also acts as
a parasitic stopper.

The amount of mains ripple which reaches the
output may be reduced to a very low level by
increasing C2 to 50upF, 25 volt working, but the
charge stored in this larger capacitance prevents the
current limiting section from operating properly for
a second or two. Constructors who need a power
supply with very low hum may consider the risk
worth taking, and in any case it is always possible
to use a fixed C2 of 0.IuF with a switchable 50uF
to be put in circuit when needed. Another point
here is that the hum level with the lower value of
C2, which is not more than about 35 millivolts
peak-to-peak at maximum current, can be reduced
sharply by operating RV9 until the output voltage

just begins to fall.

ELECTRONICS LTI),

ALATE. ..

‘You want laser experts? Me velly good — expert
with ’lectric laser for shaving I”’

SEPTEMBER 1970

Both current and voltage may be metered. Current
can be indicated by a milliammeter in the collector
circuit of TR2 and TR3. A ImA meter in series
with R10 will read 0-10 volts. (Insert the meter at
the earthy end of RI0, and use a close tolerance
resistor.)

SEMICONDUCTORS

TR1 must be a 2N4285, but there is ample choice
for the other semiconductors. Aimost any type of
silicon junction diode may be substituted for the
1S44. TR2 can be any high-gain low-cusrent n.p.n.
planar transistor. TR3 must be able to dissipate
IW; possible types are BFY5I with a good cooling
clip, and MCI40 with a heat sink of /,in. alu-
minium lin. square {or larger). Many metal-cased
silicon n.p.n. types in TO-5 cans will serve provided
that they have good cooling clips or heat sinks.

CONSTRUCTION AND OPERATION

No special constructional precautions are needed,
apart from attention to the earth wiring and ensuring
adequate ventilation. Since the unit has a current
limiter it is impossible to damage it by a short-
circuit, but there is always the possibility that the
equipment to which the unit is connected may acci-
dentally receive too much current, or voltage, or
both. It is always best to start off with a low-voltage
setting and slide the voltage upwards. This simple
precaution has saved many an experimenter from
disaster in the shape of damaged components. Like-
wise, the current trip can be set initially at the low
current end and slid upwards. Remember, however,
that if the current limit is too low to begin with the
voltage will be limited even when the circuit under
test is in correct functional order.

A particular danger is that the constructor, pre-
occupied with watching a meter, may slide the
voltage up too far. This is why rwo voltage controls
are provided. The idea is to use RV4 as a master
control, to preset the voltage at the beginning of an
experiment. RV7 is then used as a “slide-up”
control. with the advantage that the voltage can
never exceed the preset value. [ |

IN OCTOBER ISSUE

REFLEX TAPE TUNER

A simple single-transistor reflex tuner unit for
medium wave reception cnabling a high degree of
selectivity and sensitivity to be achicved. Ideal for
the tape recorder enthusiast,

INTEGRATED CIRCUIT GRAM AMPLIFIER

One of the more attractive integrated circuits for
amateur use is the General Eleetric PA237, which
consists of an amplifier capable of giving an output
of two watts into a 15Q spcaker. The amplifier
described in this article incorporates a PA237 and ‘is
intended for operation direct from a crystal pick-up.
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COMPUTERS FOR ANALYSIS AND
CONTROL IN MEDICAL AND
BIOLOGICAL RESEARCH

A Conference on Computers for Analysis and
Control in Medical and Biological Research will be
held at the University of Sheffield, on 7th, 8th, 9th
September, 1971. It is being organised by the IEE
Control and Automation Division in association with
the Institute of Electrical and Electronics (UK and
Republic of lIreland Section), the Institute of Mathe-
matics and its Applications, the Institution of Elec-
tronic and Radio Engineers, the Biological Engineer-
ing Society and the British Computer Society.

The Conference is intended to interest those al-
ready working in the Medical and Biological field,
where computers are used for research purposes and
to provide discussion amongst those interested in the
following topics:

Models of physiological systems and processes,
control systems, harmodynamic muscular, respira-
tory, biochemical systems, ionic equilibrium. a

On-line computers for control of experiments,
neurophysiology, behavioural sciences, etc.

Analysis of data from on-line data acquisition,
EEG, ECG, unit potentials, etc., pattern recognition,
cardiac output measurements.

Clinical research in medicine, pathology, on-line
control in clinical chemistry, statistical techniques.

Offers of contributions for the Conference pro-
gramme are invited and intending authors should
submit a 250-word synopsis to the IEE Conference
Department before 5th November, 1970.

Further details and registration forms will be
available in due course from the Manager, Con-
ference Department, lEE, Savoy Place, London,
WC2R OBL.. N

LONDON ELECTRONIC
COMPONENT SHOW

The International London Electronic Component
Show next year, at Olympia from May 18th to 21st,
is already showing record-breaking possibilities. Long
before the dead-line for exhibitors’ bookings there is
already a steady flow of companies taking space.

The 1971 LECS is the second since the exhibition
went international. Previously it was confined to
British manufacturers.

The organisers, Industrial Exhibitions Limited,
state that nearly 25 per cent of the early bookings
come from abroad. At the last show, foreign firms
represented 17 per cent of the exhibitors.

The last exhibition, in 1969, occupied 130,000
square feet of space. For the 1971 show, the National
Hall at Olympia has been added to the Grand and
West Halls, increasing the exhibition area to 190,000
square feet.

The International London Electronic Component
Show is promoted by the Radio and Electronic Com-
ponent Manufacturers’ Federation and organised by
Industrial Exhibitions Limited.
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Multi-voltage
Switching Circuit

by
W. PHILIPS

A deservedly popular mains transformer on
the home-constructor market is the Douglas
type MT3, the secondary tappings of which
can offer no iess than 13 voltages ranging
from 3 to 30 volts. This short article describes
a circuit which enables 12 of these voltages
to be selected with the aid of a switch

ANY READERS WILL HAVE ENCOUNTERED THE
MDouglas mains transformer type MT3 (alterna-

tively listed in some catalogues as MT3.AT)
which offers a wide range of secondary voltages, all
at a current rating of 2 amps.

The actual secondary voltages offered by this
transformer can be seen in Fig. 1, in which tappings
between OV and 30V are given at 12V, 15V, 20V
and 24V. By choosing the requisite tappings it is
possible to obtain any of the following secondary
voltages: 3V, 4V, 5V, 6V, 8V, 9V, 10V, 12V, 15V,
18V, 20V, 24V and 30V. As may be gathered this
is a very versatile transformer indeed, and it repre-
sents an ideal choice for the experimenter who
wishes to work with low voltage equipment.

SECONDARY SWITCHING

It occurred to the writer that the transformer
could be employed most usefully for experimental
projects by connecting a switch to its secondary
which could select any of the voltages available. The
number of possible voltages is 13, and it was felt that
the 9V output could best be sacrificed whereupon all
the remaining voltages could be selected by means of
a 12-way switch.

It was anticipated that the switching circuit would
be fairly complex but, after some head-scratching

ov
b 12v
AC. 15V
mains o
? —0 20V
o0 24V
=
—c 30V _

Fig. 1. lllustrating the secondary voltages
offered by the Douglas mains transformer
type MT3
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(and a dozen sheets of foolscap!), it was eventually
found possible to evolve the circuit shown in Fig. 2.
This represents about as simple a switching circuit
as can be obtained; although the writer would agree
that there may be several alternative combinations
which would represent the same order of simplicity.

The switch in Fig. 2 is a 2-pole 12-way component,
shown as S1(a), S1(b). The contacts are drawn out
in a straight line instead of in the usual semicircular
form, as this enables the circuit information to be
presented most easily. The lines ending in arrows at
the left of each switch bank indicate connections to
secondary taps having the voltage indicated.

Several examples will illustrate how the switching
circuit works. As shown, S1(a) and SI(b) are in the
8V position, whereupon the arm of Sl(a) connects to
the 20V secondary tap of the transformer whilst the
arm of SI(b) connects to the 12V secondary tap. The
difference, 8V, then appears across the output ter-
minals. When S1(a) and S1(b) are in the 18V position,
S1(a) selects the 30V tap and S1(b) the 12V tap,
thereby allowing a difference voltage of 18V to be
applied to the output terminals. The other voltages
selected by Sl(a) and S1(b) can be similarly traced
through the circuit of Fig. 2.

12V tap 3v

20v tdp% 4V
. T

30V tap-=) 0 6V

[ 8v
1oV
12v l
1 isv
1 18v —0|8V
20v OV tap 1 20V
24V tap <—: 24v E 24v
30V 30v

Sta Sib

Sia.Ib -~ ganged

—0 QUtpUL O

Fig. 2. The switching circuit. Operation is
described in the text

APPLICATIONS

The application to which the switching circuit will
be put depends upon the requirements of the con-
structor, but it is most probable that the circuit will
be employed in a variable voltage power supply, as in
Fig. 3. Such a supply will offer a wide range of d.c.
output voltages at good regulation simply by adjust-
ing S1(a)(b) as required. It will be noted that a
bleeder resistor, R1, is connected across the reservoir
capacitor C1. Its function is merely to ensure that this
capacitor, and C2, discharge fairly rapidly to a new
voltage if the switch is adjusted to a lower setting
with no load current flowing. R1 may be of the order
of 4.7kQ %+ watt for the values of reservoir and
smoothing capacitance normally likely to be encoun-
tered. The rectifiers and capacitors in Fig. 3 must, of
course, be rated for 30 volt operation.

SEPTEMBER 1970
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Fig. 3. One probable application for the
switching circuit is in a variable voltage
power supply, as shown here

The only disadvantage with the circuit is that, for
high current working, the constructor will have to
‘shop around’ for a suitable 2-pole 12-way switch,
as these are not available for 2 amp working through
the larger mail-order houses. For lower current
operation standard rotary switches of the ‘wave-
change’ variety are ideal, and two of the Radiospares
‘Maka-Switch’ 1-pole 12-way wafers could be used.
(These wafers, together with the associated ‘Maka-
Switch’ kit, are available from Henry's Radio and
Home Radio.) The wafers are rated up to 300mA at
50V, such a current being adequate for many ex-
perimental power supply applications.

One final, and very important point, is that the
switch wafers must be ‘break-before-make’ types. If
‘make-before-break’ wafers are employed, there will
be fireworks when switching from one voltage to the
next !

NEW EMI CALIBRATOR FOR
INFRA-RED SCANNERS

A high-stability, solid-state unit for calibrating
infra-red scanners used in medical and industrial
thermography has been introduced by EMI. The
equipment — “Thermocal” — comprises a ‘black body’
unit mounted on an infusion-type stand and a
separate power unit which is located conveniently at
the base of the stand. The ‘black body’ unit eontains
five modules. Each has a thick-film. heat element with
a pre-set temperature control and small integral
thermometer. The ‘black body’ unit has excellent heat
emission characteristics. Each module can be set in-
dependently to any temperature in the range 30° -
40°C,. It is maintained by control circuits to within
0.25°C for variations in ambient temperature from
15° - 30°C.

The controlled temperature range makes the equip-
ment especially suitable for calibrating medical
thermography equipment, such as the EMI “Thermo-
scan”.

The ‘black body’ unit and the power supply are of
similar dimensions, 380 x 100 x 76 mm. (15 x 4 x
3in.). Each weighs approximately 2.5 kg. (5.25 lbs.).

“Thermocal” has recently been ordered by the
Ministry of Health and Social Security for calibrating
medical thermography systems.
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RAIN DETECTOR

by

J. T. NEILL

The fact that an electric bell or buzzer continually breaks its own circuit

makes it possible for such a component to be both turned on and off by

gate current to a thyristor. This feature forms the basis of the rain detector

circuit described here. The detector also has several other applications,
and these make it an attractive instrument for use in the workshop

been in use in the. author’s household as a rain

detector for some time. This is not the limit of
its usefulness, however, for it can also be employed
as a diode tester and continuity checker, and it has a
further use as a simple Go/No-Go transistor tester.
A brief outline of such uses of the unit that have
occurred to the writer is given towards the end of
the article.

Ingenious constructors will no doubt think of
additional uses, both in the house and workshop.

The rain detector, as such, is ideally suited to the
beginner or others who have no experience of
thyristor operation.

THE UNIT TO BE DESCRIBED IN THIS ARTICLF HAS

CIRCUIT OPERATION

The detector uses the current gain of an emitter
follower to amplify the small current passed by the
sensor employed; the resultant much larger current
then triggers a thyristor (silicon controlled rectifier

S5 oni2
I

<§j§.; Bell
! m e
4

TH
R !, Ro !
! Z 226 CRSI10| Anode R
7 Gate W 8
2
| Cathode 4'5\,_1}_
R3 = C Ra
= O-WF 2Rs
] 3
Cathode Gate
S Anode
BCI1O8 CRS /1O
Lead-outs Lead-outs

Fig. 1. The circuit of the rain detector
92

or s.c.r.) into conduction. An alarm bell is operated
by this latter device, although a buzzer could be em-
ployed in its place.

The circuit diagram of the rain detector is given
in Fig. 1, and it will be of value to initially consider
the two semiconductor devices. these being the
transistor, TR1, and the thyristor, THI. The tran-
sistor is connected as an emitter follower whereupon,
although it gives no voltage gain, it provides a high
current gain. In consequence. an amplified version of
the current in the base circuit of TR1 is fed to the
gate of the thyristor. R4 acts as a limiting resistor

Resistors

(ANl fixed values } watt. 1057)

R1 100kQ
R2 220kQ
R3 100kQ
R4 100Q
RS 2.2kQ
VRI1 250kQ variable preset. skeleton

VR2 250k variable preset. skeleton

Capacttor
Cl 0.5,.F paper or plastic foil

Semiconductors

TR1 BC108
THi1 CRSI1/10 (Henry's Radio, Ltd.)
Switch

Si(a)(b) two-pole three-way. rotary

Batteries
B1,2 4.5 wvolt

Ready)

battery type 1289 (Ever

Miscellaneous
FElectric bell or buzzer
Eddystone diecast box. 4} by 34 by
2in, Cat. No. E650 (Home Radio)
Insulated screw terminal, red
Insulated screw terminal, black
Knob (for S1)
Veroboard, 0.15in matrix, as required
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Veroboard

Ry
To

terminals
X

Fig. 2. A sensor may be conveniently made up
by using a piece of Veroboard

whilst R5 completes the gate-cathode circuit of the
thyristor and prevents any tendency for spurious
triggering to occur.

Let us next examine the particular characteristics.
of the thyristor.

First of all, a thyristor is essentially a diode having
an anode and cathode, with the addition of a third
electrode, called the gate. Even with a positive vol-
tage on the anode and the corresponding negative
voltage applied to the cathode, no current (apart
from a diminutive leakage current) will flow if the
device is not triggered.

On the other hand, current will flow, as in a con-
vential diode, it the gate electrode is made positive
with respect to the cathode. The trigger voltage needs
to be derived from a low impedance source so that
a current of up to, say, 30mA can flow into the
gate in the case of heavy current thyristors. Lower
power thyristors such as are used here need only
5mA or so for conduction to start. Once current
flow is established in the thyristor the gate voltage
may be removed, whereupon the current flow in the
anode-cathode circuit will continue. 1f. however, this
current should fall below a certain, rather low value
(called the holding current) then the anode-cathode
current will cease.

In passing, it is worth noting that thyristors have
the capability of handling much larger voltages and
currents, physical size for physical size, than tran-
sistors. A 100 volt one amp thyristor is normally
housed in a 105 case — the same size as is used for
transistors such as the ACY17, 2N1304, BFY50, etc.

Ample current can be passed by even the smallest
thyristor to operate a bell or buzzer, which can be
an ordinary household type such as is employed for
door warning, etc. (However, avoid using very low-
cost electric bells as are sold in chain stores, since
some of these can pass excessively high currents —
Editor).

The current through such a bell is, of course, self-
interrupted by the nature of the bell functioning, but
as long as the gate of the thyristor is suitably sup-
plied the current will be re-established as soon as the
contact in the bell re-makes. When the gate current is
removed, bell operation ceases.

SEPTEMBER 1970

TRANSISTOR INPUT

The input circuit of the transistor in Fig. I calls
for a little explanation. With the terminals at X open,
R3 ensures that no current flows into the base of
TR1, and hence no current flows into the thyristor
base. Thus the thyristor is non-conductive, or block-
ing, and the bell is silent.

Capacitor C1 ensures that no incidental 50Hz hum
pick-up takes place at the transistor base. Such un-
wanted pick-up could otherwise occur very readily
due to the high input impedance (for although the
equipment is battery operated, stray fields are pre-
sent in almost all situations) and if it did, spurious
operation of the bell might occur. C1 has a sufficient-
ly low reactance to bleed away to earth all 50Hz vol-
tages likely to be encountered.

Next, consider the position with the terminals at
X joined together, and the switch at position 3.
If VR2 is set to a sufficiently low value, enough cur-
rent will flow from the positive supply rail through
VR2 and R2 to the transistor base to cause the
thyristor to conduct and sound the bell. Thus a
short-circuit, selected by the switch in position 3,
will operate the bell.

If the terminals at X are now bridged by a high
value of resistance, say 50k, and the switch put to
position 2, VR1 can be adjusted to again sound
bell.

It can be seen that by suitable adjustment of the
appropriate preset variable resistor, any desired broad
level of resistance can be identified.

To complete the rain detector a suitable sensor is

- Al e
[ l
(o}
L4
1 = Two 4-5V al2
Circuit—""_ batteries
board type 1289
(o}
Underside view
= /®
//
Tzrminqls/\ L __Bell
~o
M R
Top view

Fig. 3. The layout employed in the prototype
rain detector unit
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required, and for this a piece of Veroboard with a
hole spacing of 0.15in is suggested.

This is arranged with alternate copper strips con-
nected to one terminal and the intervening strips to
another terminal, as in Fig 2. Normally a very high
value of resistance (several megohms) will exist
between the two terminal points. If water is allowed
to fall on the copper side of the sensor, drops will
bridge adjacent strips and the resistance between the
terminals will be reduced to a level where, with the
switch at positon 2, the bell will be operated.

PRACTICAL DETAILS

That completes the outline of the basic principles
involved, and the description of the circuit. Now for
practical details.

The author’s unit is housed in an Eddystone die-
cast box measuring 4%+ by 3% by 2in, this being robust,
convenient and easy to work. As Fig. 3 shows, the
bell is mounted on top. The two 4.5 volt flat batteries
are fitted inside, leaving sufficient room for the com-
ponents to be built on a piece of 0.15in Veroboard
measuring 24 by 1Zin. This Veroboard is held in
place on the rear of the two terminals, which pass
through two holes drilled in the board. Due to thé
simplicity of the circuit, no difficulty should be ex-
perienced in making up a suitable Veroboard lay-
out. The rotary switch, providing the two sensitivities
and an ‘Off’ position, is fitted to the side of the box.

With the two batteries held together by a rubber
band it will be found that they can be tightly held in
place by the clamping action of the box lid if a piece
of foam plastic is placed under the batteries before
fitting.

The batteries suggested should last for a con-
siderable time, for while the bell is silent only leakage
current flows; and this should be of the order of
microamps only. Connection to the batteries is
therefore quite a simple matter. Leaving the manu-
facturer’s cardboard protection in place, wires are
easily soldered to the brass strips.

Leads to the Veroboard holding the components
should be left a little longer than might otherwise
appear necessary, so that the operation of the unit
can be checked before the Veroboard is mounted,
inside the box, to the rear of the terminals.

The arrangement of the piece of Veroboard which
is used for the rain sensor can be to suit individual
requirements. The author merely mounted it on a

c
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Fig. 4. The detector unit has several other

applications, including the checking of diodes

and transistors. A transistor is treated as two
diodes connected back to back
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Fig. 5. A modification of Fig. 1, which enables
the bell to sound when light intensity decreases

piece of block-board some inches larger than the
Veroboard, using panel pins for that purpose. It is,
of course, placed in the area where it is desired to
sense the presence of rainfall — near Monday's
washing, for example.

A length of twin flex couples the sensor to the
terminals on the diecast box, which would usually be
situated indoors in some convenient place with the
switch at position two. When the bell sounds, the
unit is switched to position one in order to silence it.

ALTERNATIVE USES

Alternative uses for the rain detector were men-
tioned at the beginning. Here are some of them.

Since the unit is triggered off by the presence of
water across the terminals, it is possible for the two
leads from the diecast box to be bridged by, for
example, the water level rising in a tank or bath.
The device thus forms a useful over-level detector.

Uses for the detector in the home electronics work-
shop can be many and varied. With the switch put
to position three, a useful continuity tester results,
giving audible indication in place of the visual indi-
cation provided by the more usual testmeter. This
facility is often better where it is desired that the
operator keeps his eye on the test points under in-
spection.

Since the two test terminals are polarised, with
the upper terminal of Fig. 1 positive, diodes and
transistors can be given a quick Go/No-Go test.
If the positive terminal is connected to the anode of
a diode, with the other terminal to the diode cathode,
continuity will be indicated on switch position 2.
Reversal of the connections will, with a diode in
good condition, show no such continuity. Burnt out
or otherwise unserviceable diodes usually show con-
tinuity in both directions.

Transistors can be considered as being equivalent
to two diodes, back to back, as indicated in Fig. 4,
where both p.n.p. and n.p.n. transistors are shown.

The tests given above concerning diodes can now
be applied to a transistor (paying attention to
polarity, of course). It is possible that some large
power-handling germanium transistors may show
continuity in both directions; this indicates leakage,
which may or may not be important in the applica-
tion envisaged for the particular transistor concerned.

With regard to the checking of small low power
transistors, the author tested in this way two batches
of transistors bought at around 30 for 10s. from
advertisers in The Radio Constructor. Both sets —
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one ACY17 series p.n.p. and thé other BC108 series
n.p.n. — were successfully classified as ‘good’ or
‘reject’ with the aid of the rain detector.

In these tests of diodes and transistors it is worth
noting that a very low level of current, of the order
of 40nA, flows through the device under test, and
hence no damage can be caused. The same applies,
of course, when continuity testing is undertaken; this
could be an important point when such things as
sensitive moving-coil meters are being checked.

For the uses just described it would sometimes be
preferable to use a buzzer in place of a loudly sound-
ing bell, and this is quite in order.

Many light dependent resistors have a suitable
range of resistance values to operate the unit. As the
light level rises, the l.d.r. falls in value, so that if it
is connected across the terminals the bell will sound.

It would often be more convenient to have an
alarm sound as light level falls, and this can be
obtained if the circuit modification shown in Fig.
5 is carried out. As long as the l.d.r. has a low
value of resistance, as occurs when the light level is
high, the voltage at the transistor base will be low
and the bell will not sound. When the light level
falls and the lLd.r. resistance rises, current can flow
via the 150k resistor into the base of the transistor,
so causing the thyristor to conduct.

Incidentally, the value of the resistor shown as
150k2 may need to be altered to suit individual
l.d.r.’s, or to have operation occur at a different light
level.

I50kn
Bell

S

—

=
A AAAA

Door
and window
contacts

Fig. 6. Another modification, which introduces
a ‘latch-on’ resistor, enables the circuit to
function as a burglar alarm

A further use is shown in the modified circuit
given in Fig. 6, which provides the-basis for a burglar
alarm system.

So long as the window and door contacts remain
completed the bell is silent. Should any of these
become open-circuit, the 150kQ resistor will cause
sufficient current to flow to operate the bell. In the
previous versions of the circuit the bell would, how-
ever, be silenced if the open contacts were closed
again, but in Fig. 6 the presence of the resistor con-
nécted across the bell prevents this, for it provides
a path for current to remain flowing through the
thyristor even when gate drive is removed.

(Continued on page 110)
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CURRENT SCHEDULES

Times = GMT Frequencies = kHz

* IRAN

Radio Iran, Teheran, currently radiates the Eng-
lish programme from 2000 to 2029 on 12175 (100kW).
Two additional channels announced are 7064 and
15084.
% BRAZIL

7YZ43 Radio Emissora Paranaense, Curitiba, on
9545 (7.5kW) has changed the station name to Radio
Universo de Curitiba and has an increased schedule
from 0900 to 2100.
* ALGERIA

Radio Algiers is now operating on a new fre-
quency of 11715 in parallel with the usual 11835
(100kW) until 1600. The French Network signs on
at 0600 on these channels. The usual channels of
6080 and 9510 are not heard at this time.
* ARGENTINA

The schedule of overseas services of RAE are as
follows — to Europe, N. Africa and Middle East in
Spanish from 1900 to 2000; in German from 2000
to 2100 and in Italian from 2100 to 2200 over LRY1
Radio Belgrano 6090 (35kW), LRA35 Radio
Nacional 11710 (100kW) and LRY2 Radio Belgrano
11780 (8kW). In French from 2200 to 2300 and in
English from 2300 to 2400 but only over the 11710
channel. To North, Central and South America in
Portuguese from 0000 to 0100 and Spanish from
0100 to 0300 over LRA32 Radio Nacional on 9690
(100kW). In English from 0300 to 0400; Spanish from
0400 to 0600 and in English again from 0600 to 0700
on 6090, 9690 and 11780. To Asia in Japanese from
0900 to 1000 on 9690.
* NORTH KOREA

Radio Pyongyang now carries English programmes
as follows — to S.E. Asia from 0800 to 0900 on 6540
(120/240kW) and 15150 (120/240kW). From 1100 to
1200 and from 1400 to 1500 on 9540 and 15150. To
Near and Middle East, Africa and Europe from 1900
to 2000 on 6540 and 9540 and from 0200 to 0300 on
6540 and 15150.
* INDIA

All India Radio has been carrying cut a test trans-
mission daily to Mauritius from 1245 to 1255 in
Hindi over the Bombay transmitter on 9575 (100kW).
Reports are requested to P.O. Box 500, New Delhi.

The AIR programme directed to N.E. Asia, from
1000 to 1100, is now on the usual channels of 21555
(100kW) in addition to the usual channels of 15105
and 17380 (both 100kW).
* POLAND

Radio Warsaw has been carrying out test trans-
mission to N. America from 0200 to 0255 and from
0300 to 0355 on 7125 (15kW), 9540 (40kW), 9550,
11800 (both 100kW), 15275 and 15355 (both
40/100kW).
 CENTRAL AFRICAN REPUBLIC

Radio Bangui on 5035 (30kW) has the following
schedule — Monday, Wednesday and Friday from
0430 to 0730; 1100 to 1400 and from 1630 to 2230.
On Tuesday and Thursday from 0430 to 0730 and
from 1100 to 2230. On Saturday and Sunday from
0430 to 2300.

Acknowledgements to our own Listening Post and
SCDX. [ |
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amplifier, pre-amplifier and radio tuner as

separate items of equipment. Construction is
simplified, because it can be carried out in stages, and
the whole equipment is more versatile. It is also
easier to service individual parts of the equipment,
if this is ever necessary.

The ‘TRI-add’ equipment consists of three items.
Further details of these are given later, but their
purpose is briefly as follows:

(1) A two-stage amplifier with power supply and
speaker, for 33, 45 and 78 r.p.m. records. This
may be used alone for record playing.

(2) A tone-control pre-amplifier. giving up to 15dB
treble and bass boost or cut.

(3) A superhet tuner, built in such a way that it
tunes medium waves only or allows complete
coverage from 30MHz to 150kHz in five bands.

As mentioned, Unit 1 can be wholly adequate
employed alone. Unit 2 may be plugged in when
extra gain is required for a microphone or low
level pick-up, or when records or other signal sources
make comprehensive tone control necessary. Unit
3 is of course for radio reception, and can if wanted
give extensive short wave coverage, as well as allow-
ing reproduction of ordinary broadcast entertainment
through the main amplifier.

THERE ARE SEVERAL ADVANTAGES IN BUILDING AN

GRAM AMPLIFIER

The ‘TRI-add’ amplifier has a single valve as a
two-stage amplifier, and gives very good results with
the popular type of crystal pick-up. The whole
amplifier, with speaker and power pack. occupies a
case measuring 10 x 6 x 6in. It is straightforward
and economical to build.

COVER ILLUSTRATION

The illustration on this month’s cover shows the first
of the units which make up the equipment. These
are the Gram Amplifier (described this month), the tone-
control pre-amplifier and the superhet radio tuner. Con-
structional details for these last two units will be given
in the next two issues.
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F. G. RAYER

This is the first of a series of three ca
a main amplifier, a tone contro! pre
particularly attractive feature of the
tility, since the main amplifier may be
its own or with either of the other «

power from ti

Fig. | gives the circuit. The triode section of an
ECLS82 is the first audio amplifier. following volume
control VRI1. The pentode section drives the loud-
speaker through the speaker transformer TI1. and
maximum output is about 3 watts.

Cathode bias for the first stage is provided by R2,
negative feedback from the output transformer
secondary being coupled back to this cathode via
R6, VR2 and C5. VR2 functions as a tone control
by varying the feedback level of the higher audio
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Fig. 1. The circuit of th
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tructional articles describing, in turn,
iplifier and a superhet radio tuner. A
sign of these three units is their versa- COMPONENTS
ed as a viable item of equipment on
er two units. The latter obtain their Resistors
main amplifier (All fixed values 10%,)
BRI 220k} watt
B2 2.7kQ L watt
B3 IMQ + watt
frequencies. Since the negative feedback loop in- b4 4.7kQ 1 watt
cludes both sections of the ECL82 and also takes in k3 330Q [ watt
the output transformer, overall quality level is high LA 2.7kQ L watt
and there is adequate control of response for both k7 100© 1 watt
records and radio reception. VR IMQ pot., log
To secure complete isolation from the mains, the VR2  25kQ pot., hnear. with switch S
heater and high tension supplies are provided by Capacitors
transformer T2. Half-wave rectification gives about Cl 001uF paper or plastic foil. 350V
200 volts for the h.t. line. R4 and C2 provide addi- wkg.
tional smoothing for the triode anode and output c2 32uF electrolytic. 350V wkg.
C3 50uF electrolytic. 25V wkg
4 l6uF electrolytic, 350V wkg.
C5 0.05uF paper or plastic foil. 150V
wkg
Inductors
Tl Speaker transformer. approximately
50:1
Ry 152 Mains transformer: secondaries
230 volt 45mA. 6.3 volt 1.5A. Cat
= No. TM26A (Home Radio)
2 Valve
Vi ECLS2
Rectifier
230V .| MRI1 Contact cooled rectifier, 250 volt
50mA. Cat. No. MRI8 (Home
Radio)
Jack
s | JK1 Input jack
Switch
Sl S.P.S.T. switch. part of VR2
Speakor
s) 3Q speaker. 5in. round
Sockets
B9A valveholder
J 3-way power outlet socket with
€ matching plugs (see text)
Chassis. Cuse
nassis. 8 x 34 x 2in. aluminium
HT+ , J Dinkicase, i0 x 6 x 6in. (Flectroni
Y
) | toe | gues)
= Front and rear panels (see text)
utiet Miscellaneous
Two knobs
et N i
2-way tagstrip
3/-add’ Gram Amplifier 3-way tagstrip
Solder tags, grommets. etc
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Fig. 2. Components and wiring above the chassis

Tone On/Oft

stage screen-grid. The heater requires 6.3 volts at
0.78A from T2. If the pre-amplifier or radio tuner
are in use, the h.t. and heater current is drawn from
a power outlet on the main amplifier.

A Sin. speaker is accommodated in the cabinet;
this is satisfactory for all general purposes, and
allows the whole equipment to be self-contained.
Should a larger, or favourite, 2 to 3Q speaker be
available with cabinet or baflle, this could be used
instead. The amplifier should then be built exactly
as shown, except that the speaker and its aperture
would be omitted. Also the secondary of T1 would
be connected to a twin socket strip, the external
speaker being plugged in to this.

CHASSIS AND CASE

The case is 10 x 6 x 6in. and the chassis is
8 x 54 x 2in. A section approximately 13 x 4lin.
shaped as in Fig. 3 must be cut from the chassis,
to accommodate the bottom of the 5in. speaker. The
actual dimensions of the cut-out depend on the
particular speaker employed. The case has a lin.
flange running round inside and the chassis must
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clear this, so it must be fixed Lin. higher than the
front panel bottom edge. Alternatively, fin. is cut
from the portions of the front runner remaining
after the speaker cut-out has been made, and the
chassis front corners are snipped off to match.

A steel panel was supplied with the case, but was
not used in the present equipment. Instead, a hard-
board panel was cut, marking round the steel panel
with a pencil. The speaker opening is then readily
made with a keyhole or small pad saw. The panel is
glass-papered, dusted off and given a coat of gold
crackle paint. Speaker gauze is afterwards glued
across the aperture inside. The input jack and one
bolt secure the chassis and panel together.

Fig. 2 shows the components on top of the
chassis. A screw-up 2in. chassis cutter is most suit-
able for making the valveholder hole. Bolt holes are
Lin. for 6BA. Make $in. diameter or similar holes
in the chassis for the mains transformer leads, mains
lead, and wires to VR1. These holes should be fitted
with grommets.

POWER OUTLET SOCKET

This is bolted in a clearance hole in the back
runner. Its purpose is to supply high tension and
heater currents to the pre-amplifier or radio tuner,
and to provide a common chassis connection.

Any non-reversible plug having three or more pins,
with a matching socket, will be suitable. In the
author’s amplifier a small 4-pin type valveholder
was fitted (Hivac) because plugs for this were avail-
able. An octal valveholder may be used, either with

THE RADIO CONSTRUCTOR
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the bases of old octal valves for plugs, or with a
Home Radio Cat. No. P112 octal plug. Various other
plugs and sockets, having three or more pins, are
equally suitable.

Use one socket connection for h.t. positive, another
for the 6.3 volt supply, and a third for the common
chassis return. One matching plug is required for the
pre-amplifier, and one for the radio tuner. The
power supply cords for the pre-amplifier and tuner
were made of coloured flex - red for h.t. positive,
. blue for heater, and black for,the common return.
These leads are soldered to the appropriate pins of
the multi-way plug.

T2 has a 1.5A secondary for heaters. The ECLS2
requires 0.78A so 0.72A remains for the pre-amplifier
or for the tuner. These units actually require less
heater current than this.

WIRING

The wiring should prove to be straightforward,
working from Figs. 2 and 3, but a few points can be
noted.

Input Jack. This is so wired that the plug tip
contact connects to VRI, and the plug sleeve to
chassis, as in Fig. 3. Some jacks have a different
construction to that shown in Fig. 3 but the method
of connection remains the same.

Volume Control VRI. The fixing bush, metal case
and one tag of this potentiometer are joined to the
chassis by a lead, as shown in Fig. 2 (where the
tags are on the underside of the component body).
The centre tag connects to pin 1 of the valveholder,
this wire running close against the chassis underside.

On-off Switch and Tone Control VR2. The rear

THE
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tags of this component are for the switch, and are
placed in the L (live) lead from the mains to the
primary of T2.

Mains Lead. Use a 3-core cord, anchored at the
tagstrip in Fig. 3, and passing out through a grom-
met. The green-and-yellow striped core is Earth E,
the light blue core is neutral N, and the brown core
is live L. Take the cord to a 13 amp plug fitted with
a 2 amp or 3 amp fuse.

Mains Transformer. The secondary leads from
this transformer pass through the chassis. The h.t.
secondary connects to R7 and chassis, and the
6.3 volt secondary to chassis and pin 5 of the valve-
holder, as in Fig. 3. Note that the insulated tag of a
2-way tagstrip anchors the end of R7 which con-
nects to the transformer secondary. .

Rectifier. The rectifier listed and used is a contact
cooled type, bolted to the chassis, which acts as a
heat sink. Remove burr from the holes to obtain
good metal-to-metal contact.

Speaker Transformer. This is T1, Fig. 2, and leads
from the primary pass through the chassis to C4
positive, and pin 6 of the valveholder. The two
connections from the secondary to the speaker may
have to be reversed later. Some speaker transformers
may have their primary and secondary tags posi-

Outlet socket .
on chassis Mains lead
H
To .
o
Switch
" Rectitier
For speaker
= ]
- | Pe—
Fig. 3. Details of wiring below the chassis

SEPTEMBER 1970

99

www americanradiohistorv com


www.americanradiohistory.com

THE
TRIadd

SERIES

tioned diflerently to those shown in Fig. 2. and this
point should be checked before wiring. If the speaker
transformer has lead-out wires instead of tags, the
secondary lead-outs can connect directly to the
speaker tags. the primary lead-outs passing through
the chassis to the appropriate circuit points. Should
the lead-out to pin 6 of the valveholder then need
to be extended in length. take care to ensure that
the joint with the extension lead is adequately in-
sulated. Any small speaker transformer at or near
the ratio specified may be used. A suitable type is
the Home Radio Cat. No. TO43.

Other wiring points will be seen from Figs. 2 and
3. Leads are best run as shown. with grid and anode
connections close to the chassis. Points marked "MC’
are tags bolted to the chassis. If there is any risk
of the junction of C2 and R4 moving at a later stage
and thereby short-circuiting to chassis, either clamp
the body of C2 to the chassis or fit a 2-way tagstrip
near its positive end to provide an insulated anchor-
ing point for this junction.

£

Components below the chassis

TEST VOLTAGES

The voltage readings given in Fig. 1 should be a
useful guide, but may vary somewhat, according to
the mains voltage. exact resistor values, and other
factors. The readings were taken with a 10,000Q per

Top view of the chassis, showing the simple
uncluttered layout

volt type meter, after the valve has reached
operating temperature, and are with fespect to
chassis.

The listed transformer is rated to supply 45mA for
h.t. and the ECL82 takes a little over 30mA. This
leaves sufficient current for the pre-amplifier or
radio tuner.

USING THE AMPLIFIER

If a howl commences soon after first switching on.
feedback is not in the wanted phase. Switch off
immediatelv. Unsolder and reverse the two connec-
tions to the secondary of the speaker transformer
T1, The effect of the negative feedback circuit can
be checked by temporarily removing the connection

‘from R6 at VR2. When this lead is connected,

volume falls, but quality of reproduction improves.
Adjust VR2 for the tonal results wanted.

The usual screened lead is employed from the
record player pick-up. The outer braiding forms the
chassis or “earth return.”

Gain is more than sufficient for the popular type
of crystal pick-up and similar inputs, and for the
radio tuner forming Item 3 of the equipment. FFor a
low level input. the pre-amplifier {to be described
next month) is needed.

A definite metal connection does not exist
between the chassis and case. when using a hard-
board panel. In consequence, a short flexible lead
from the chassis is put under one of the rear fixing
screws of the case when the equipment is installed.
The solid back plate provided with the case must not
be used as this permits no ventilation. Instead, use
the plate as a guide to cut a piece of perforated
metal of similar size. and fit this to the back flanges
of the case with the screws provided.

INSTRUMENT C.R.T. WITH 8 x 10 cm. DISPLAY

The M-O Valve Co. Ltd., has introduced a new
single gun, spiral p.d.a. oscilloscope cathode ray tube
type 1400C. It has a flat rectangular face and features
an 8 x 10 cm. display.

The screen has a thin aluminised backing for
operation at 4kV, and side connected deflection plates

100

ensure wide band operation.

Maximum x and y deflection sensitivities are 15.5
and 8.5 V/cm. respectively.
Provision is included for deflection blanking, and
a choice of internal graticules can be specified.
THE RADIO CONSTRUCTOR
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CROSSOVER
NETWORKS

by
A. J. WHITTAKER

Loudspeaker crossover networks are not
things of mystery, as this article amply
demonstrates. Our contributor also gives
details which will enable the inductive
section of a network to be home-wound

OUDSPFAKIFR CROSSOVER NEI'TWORKS, OR HIGIT AND

low pass filters to give them their correct name.

are employed to improve acoustic reproduction
by the use of two or more loudspeakers fed over
assigned frequency bands from the filter network.
This article will describe in simple terms how these
devices work and the construction of the inductive
element. The capacitive element may be of the paper,
low voltage, type or the non-polarised electrolytic
type.

Although excellent sound reproduction may be
obtained by using a single popular priced double
cone loudspeaker mounted in a tuned enclosure, this
cannot cover the entire audio spectrum with the
degree of realism that is demanded by the more
exacting listener. However, an approach to the ideal
may be achieved by employing two or more loud-
speaker units, the audio spectrum being split and the
various passbands fed to specialised reproducers via
the crossover network.

Two advantages of using more than one loud-
speaker with a crossover network are that the fre-
quency response is extended and that intermodulation
is avoided. Such distortion is caused by one fre-
quency modulating another; thus, in single speaker
operation the bass may cross-modulate the treble,

O G -0 red
L Treble
Input from | black T
amplitier _—{—o ©
# Lo red [ loudspeakers
-
T Bass ’
O -—_— blockJ

Fig. 1. Quarter section series filter with
crossover at 1,000Hz
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O adAARLe o red
Input ¢
L% L < i: Bass
amplifier
o ———0 black
Cy To
red loudspeakers
L2 Treble
-0 black
7’

Fig. 2. Halft section parallel filter with cross-
over at 1,000Hz. This offers steeper attenu-
ation than the quarter section filter

causing a ‘fuzziness’ or distorted sound. A third
advantage is levelling of the impedance curve.

FILTER CIRCUITS

The most popular crossover networks for domestic
installations take the form of either a quarter section
series filter or a half section parallel filter.

The quarter section series filter comprises one
choke and one capacitor in a series connected circuit,
giving an attenuation gradient between assigned pass-
bands of 6dB per octave. The power insertion loss
is about 1dB.

The half section parallel filter, made up of two
quarter sections in a parallel connected circuit, gives
an attenuation gradient of 10dB to 12dB per octave.
The insertion power loss is 2dB.

TABLE 1
Component values for Fig. 1
Coil Turns,
Speech Coil C L 20 s.w.g.
Impedance (uF) (mH) enamelled
() copper wire
4 40 0.65 163
8 20 1.3 242
16 10 2.6 340

Fig. 1 gives a circuit diagram of the quarter section
series filter. As the frequency rises, the capacitor re-
actance falls and effectively lowers the voltage applied
to the bass loudspeaker since this is connected across
it. At the same time the reactance of the coil rises
and the rising voltage across it is applied to the treble
loudspeaker speech «coil. At crossover, usually
1,000Hz in domestic systems, the coil and capacitor
have equal reactances. This is the crossover point
and thereafter the passbands overlap, but attenuating
at the rate of 6dB per octave.

The filter input impedance is the same as the im-
pedance of the loudspeakers used. Thus, if both
loudspeakers are 4%, so also is the input impedance.

Table 1 gives the values of capacitor and inductor
for the series circuit at 1,000Hz crossover. The
capacitors may be Hunts non-polarised electrolytic,
but the more ideal approach is to use low voltage
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(150 volt) paper capacitors. The Table also gives the
number of turns for a suitable air-cored coil (whose
construction is discussed later).*

PARALLEL FILTER

Fig. 2 gives a circuit diagram of the half section
parallel filter. As the frequency rises the reactance
of coil L1 increases-whilst that of capacitor C1 falls,
thereby reducing the voltage applied to the speech
coil of the bass loudspeaker. At the same time the
reactance of C2 falls and that of L2 rises. Hence the
voltage applied to the treble loudspeaker speech coil
rises, and with it the acoustic output from the loud-
speaker. The circuit tends to offer a constant im-
pedance to the amplifier because, as the impedance of
the high frequency (treble) section rises, that of the
bass section of the filter falls and so the input im-
pedance to the filter tends to remain sensibly con-
stant. At the crossover frequency the inductive and
capacitive reactances cancel, and thereafter the pass-

138"~
]
o

| P

(a)

(b)>

Fig. 3(a). Side view of the former on which
the coils are wound
(b). End view of the coil former

bands overlap, attenuating (with the component
values used here) at the rate of 10dB per octave. The
values of capacitance and inductance required are
given in Table 2.

* If difficulty is experienced in obtaining suitable capacitors, a
range of high-value paper capacitors is available from .
Smith & Co. (Radio) Ltd., 3 Lisle Street, London, W.C.2. The
values available may necessitate the connection of a number of
capacitors in parallel to obtain the capacitances quoted in the
Tables. — Editor.
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o —0
(a)
L
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Input from L ot B
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100
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WW. Tweeter
—0
(b)

Fig. 4(a). The series filter of Fig. 1 with
addtional filter capacitor to feed a tweeter
loudspeaker
(b). A similar tweeter feed circuit added to the
parallel filter of Fig. 2

COIL CONSTRUCTION

Fig. 3 shows the coil former required for the air-
cored coils. The side cheeks may be made either from
1in plywood or plastic sheet. The centre may be
turned from wood or it may be square cross-section.
The assembly should be securely glued together. The
author used an all-wood construction, this being
glued with Araldite.

TABLE 2
Component values for Fig. 2
. : Coil Turns,
Speech Coil C1,C2 | L1,L2 20 s.w.g.
Impe(cziance (F) (mH) enamelled
Q) copper wire
4 28 0.9 205
8 14 1.8 280
16 7 3.6 390

The enamelled 20 s.w.g. copper wire is pile-wound
on the former. Errors of 10, may be tolerated and
would offend the mathematician rather than cause
noticeable errors in the functioning of the filter.

THE RADIO CONSTRUCTOR
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THREE-SPEAKER NETWORK

Figs. 4(a) and (b} show the method of connecting
a three-speaker network. The additional high fre-
quency unit, or tweeter, will have the same speech
coil impedance as the treble and bass units. although
it is considered by some that the tweeter impedance
may be lower, this offsetting the rise in speech coil
impedance with frequency. The 100Q preset
potentiometer is adjusted to set the level of the
tweeter to suit the room acoustics, which are affected
by the furnishings and the volume in cubic feet.

TYPES OF LOUDSPEAKER

With two loudspeakers the usual practice is to
ensure that both have the same speech coil impedance
and equal sensitivity. This latter requirement means
that the magnet system of each should have the same
flux density. A 12in bass unit with a 5in treble unit
would be a good combination, provided that the
sensitivity of each is equal. A 10in bass unit with a
3in treble unit will also give satisfactory results. A
more ambitious system using three loudspeakers
could have 15in bass, 8in middle register, and a 3in
treble unit.

When using two or more loudspeakers it is impor-
tant that the sound from one speaker does not cancel
the sound from another, thus creating a dead area
between them. To avoid this effect the speech coils
must be connected in phase, so that the cones move
in and out together. Nowadays most loudspeakers
have red and black terminals or solder tags. For cor-
rect phasing, these should be connected as indicated
in the diagrams. [t is not important for the tweeter
to be correctly phased. Strictly speaking, phasing is
only important when low frequencies are being con-
sidered. . |

SEMICONDUCTOR DEVICES

A new filmstrip (No. 136) produced by the Mullard
Educational Service provides an introduction to
semiconductor physics that is readily understood by
anyone with a basic knowledge of electronics.

Entitled ‘Semiconductor Devices’, the filmstrip
opens by defining a semiconductor material and
showing how it can be made to conduct ecasily by
doping to form n- or p-type material. The produc-
tion of semiconductor materials is briefly described,
and their use to form a p—n junction diode explained.
This is followed by an explanation of the transistor
and its ability to amplify current, voltage and power.
Several practical circuits show the various configura-
tions used.

Further frames illustrate the different types of
transistor and reference is made to the particular
advantage of each. Then follows a description of the
important characteristics of the transistor. The film-
strip ends with short descriptions of other semicon-
ductor devices, such as the thyristor, phototransistor,
field effect device, Gunn ‘diode’ and integrated
circuit.

The filmstrip is intended for science students in
schools, colleges and universities. The filmstrip has
45 coloured frames and is supplied with teaching
notes. Copies of the filmstrip can be obtained from
The Slide Centre Limited, Portman House, 17
Broderick Road, London, S.W.7.
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TRADE REVIEW . . .

ERSA ‘SPRINT’ SOLDERING IRON

This soldering iron is unique in that it heats up in
just ten seconds and weighs only seven ounces.

The technique for using the ‘Sprint’ is slightly dif-
ferent from that of using the usual type of quick
heating iron. Once the operating temperature is
reached the switch is released, the bit subsequently
retaining a working temperature for some time. With
the sample iron we tested, solder could be readily
melted up to 1.75 minutes after switch off with the
bit frecly suspended in air at an ambient temperature
of 80°F.

The current consumption is 150 watts during the
heat up period dropping to 80 watts when the
operating temperature is reached. During 2 normal
constructional session it is likely that for half the
time the iron may well be used at nil current. No
danger will arise if the switch is depressed after the
working temperature has been reached, there will
just be more tendency for the bit to oxidise.

Although marked 220V, the iron will work per-
fectly over the range 220 to 250V a.c. and indeed will
work satisfactorily down to 200V a.c. Any part of
the iron can be changed in seconds.

We found the Ersa ‘Sprint’ iron a delight to use,
it is highly efficient and easy to handle (pistol grip).

The ‘Sprint’ can be obtained from Home Radio
(Components) Ltd., 234-240, London Road, Mitcham,
Surrey, CR4 3HD, and retails at £3 19s. 6d. A com-
plete spare part service is available. [ ]
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UNDERSTANDIN

TAPE
°RECORDING

o)k
()

This fifth articie in our short series on tape recording
examines the basic operation of a typical recorder amplifier,

series we completed our examina-

tion of the basic magnetic theory
that is encountered in tape record-
ing by discussing the part played by
a.c, bias during the recording pro-
cess. We also looked at the function
of the erase head. which ensures
that any previous magnetisation on
the tape is removed before it 1s
drawn past the record head. We saw
that both the erase and a.c. bias
frequencies are thc same and that
they are provided by a single
oscillator. The output of this oscil-
lator couples directly to the crase
head. and via an attenuating circuit
to the record head. )

We shall next turn our attention
to the efectronic circuit design en-
countered in the tape recorder.

IN 1LAST MONTIU'S ARTICLE IN THIS

CIRCUIT DESIGN

Probably the best approach to-
wards understanding the clectronic
circuits of a tape recorder 1s to
start by cxamining the complete
amplifier for a relatively simple
machine, and it will be helpful here
to refer to a valve design rather
than to one incorporating transis-
tors. This is because the amplifier
design of simple domestic recorders
employing valves has evolved to a
relatively ‘standardised’ state. a very
large proportion of recorders in
this category employing the same
amplifier stage line-up, which con-
sists of a valve type ECC83 followed
by a valve typc ECLS86. Different
manufacturers introduce variations
in the smaller details of design
within the ECCS83-ECL86 frame-
work. but the functions of the
valves themselves are the same for
almost all the recorders which em-
ploy them.

In consequence, the reader who
examines a representative ECC83-
ECL86 amplifier circuit is not only
able to gain knowledge concerning
general matters of tape recorder
electronics but is also in a position
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both on record and on replay

to familiarise himself with an over-
all design approach that is applic-
able to a wide number of machines
in actual usc.

Fig. | illustrates a representative
example of a basic tape recorder
amplifier using the ECC83 and
ECL&6. All ancillary items, such
as recording level indicators, filter
switching circuits for different tape
speeds, etc.. have been omitted. and
will be dealt with in later articles.
The circuit of Fig. 1 does not repre-
sent a specific amplifier circuit due
to one manufacturer. Instead. it em-
bodies the design points used by the
larger tape recorder manufacturers.
taking advantage of those which can
be presented in the simplest manner.

Dealing with the two valves them-
selves. the ECC83 (which is equiva-

lent to the 12AX7) is a double-
triode whilst the ECL86 is a
triode-pentode. the pentode sec-

tion being of the power output
type. The ECCS83 is a high-gain
valve. cach of its triodes being

capable of offering a voltage gain of
some 60 to 70 times. The triode
section of the ECL86 similarly
offers a gain of some 60 times.
whilst the pentode section  is
capable of an output of 4 watts. It
will be gathered that the use of
these three triodes and the output
pentode in successive stages indi-
cates that a very high level of gain
is required in a tape recorder amplhi-
fier. This is true. but quite a large
amount of the gain available from
the valves is cancelled by negative
fecdback. The greatest gain is re-
quired for the replay function. be-
cause the signal obtained from the
replay head is low, being typically
of the order of several millivolts,
and the output of the amplifier has
to drive a speaker.

The circuit of Fig. | represents
an economic design approach since
the same amplifier stages are em-
ployed both for record and for re-
play. Changing from one function
to the other is achieved with the
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aid of the five-pole switch, Sl(a)
to Sl(e). In the diagram all sec-
tions of this switch are shown in the
‘Record’ position. as indicated by
the letter R. Letter P (for ‘Play-
back’) indicates the swilch position
taken up for replay.

With the amplifier switched to
‘Record” an input from a micro-
phone is applied via Sl(a) and Cl
to the grid of VlI(a). The micro-
phone may be either a crystal micro-
phone. which has a high impedance
output. or a moving-coil micro-
phone incorporating ils own step-
up transformer. VlI(a) has its
cathode connected direct to chassis.
and operates with ‘grid current
bias' due to the high value of RI.
*Grid current bias’ is attractive here
not only because it removes the
necessity lor the cathode bias re-
sistor and capacitor that would
otherwise be required but because
it also ensures that there is zero
impedance between the cathode and
chassis. Due to the high amplifica-
tion in a tape recorder, hum pick-
up in the first stage from heater
wiring can be extremely trouble-
some. and the direct connection
between cathode and chassis avoids
bypass capacitor layout problems.
Also. if such a bypass capacitor
were used. it might well require a
much larger value than would
normally be necessary for a voltage
amplifier triode.

The amplified signal at the anode
of VI(a) 1s next applied via C2 to
potentiometer R3. This is a standard
log track component of the volume
control varicty and, with the ampli-
fier switched to ‘Record.” functions
as the record level control.

The slider of R3 connects to the
grid of VI(b). the further amplificd
signal at the anode of this triode
being passed by way of C4 to
V2(a). which is the triode section of
the ECL86. This triode is also
shown in Fig. 1 as having ‘grid cur-
rent bias’. but such a practice is
not common with all manufacturers.

THE RADIO CONSTRUCTOR
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Fig. 1. Circuit diagram illustrating the basic operation of a tape recorder amplitier employing
an ECCB83 and ECL86. Component values are representative of commercial practice

The valve may alternatively have
conventional cathode bias. employ-
ing a resistor and bypass capacitor
in the usual cathode bias circuit.
Equalisation is obtained by
negative feedback. via a frequency
selective filter. from the anode of
V2(a) to the cathode of Vi(h). The
frequency selective filter shown in
Fig. 1 for the ‘Record’ function is
a slightly simiplified version of those
encountered in most tape recorders.
but it nevertheless clearly illustrates
the gencral mode of functioning.
Since Sl(c) is in the "Record’ posi-
tion the signal at V2(a) anode is fed
back to VI(b) cathode by way of
R10, R11 and C8. The reactance of
C8 decreases with rise in frequency.
whereupon the level of signal fed
back decreases as the frequency in-
creases. Since there is less negative
feedback at the higher frequencies
the overall gain of the amplifier at
these frequencies becomes greater,
and the requisite treble boost re-
quired for recording is achicved.
After leaving the cqualising feed-
back circuit the signal is passed to
C7 and RI12. R12 is the high value
resistor required for ‘constant cur-
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rent’ recording drive (as was dis-
cussed in Part 1 of this scries. pub-
lished in the last May issue) and it
couples to the record-playback head
at the left of the diagram. The other
terminal of the record-playback
head connects to chassis by way of
SI(b), thereby completing the drive
circuit to the head.

Summing up the process so far.
the input signal from the micro-
phone has been amplified by Vli(a).
Vi(b) and V2(a). after which it has
been applied to the record-playback
head via a high valuec resistor to
obtain ‘constant current’ drive. The
treble boost required during record-
ing has been given by a frequency
selective negative feedback filter.
switched in by Sli(c). It will be
noted. incidentally, that adjustments
in potentiometer RI3 have no
effect on the process of recording
as its slider is, at present. taken out
of circuit by Si(d). R13 is a tone
control and it operates only during
replay.

ERASE CIRCUIT

As we learned last month. it is
necessary. when recording. to pro-
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vide erasc and bias signals for the
erase and record-playback hecads
respectively.

The erase oscillator valve is V2(b)
which, during replay. functions as
an output valve and drives the
speaker. However. a speaker output
is not required during the recording
process. whereupon V2b) is free to
function as the erase oscillator. The
fact that this valve is an ouput
pentode is of advantage here. since
many crase hcads require a watt or
more of power at the erase fre-
quency to function satisfactorily.

With switch Sl(d) and Sl(¢) in
the positions shown in Fig. 1. the
anode of V2(b) couples. via CI11. to
one end of coil LI. A tap in this
coil connects to chassis whilst its
other end couples via R16. R17 and
R14 to the grid of V2(b). A capaci-
tor. Cl4, connects across part of
the coil, causing a resonant circuit
to be formed. The circuit is a
tuned anode oscillator and it
oscitlates at an erasc frequency of
around 50 to 60kHz. the actual fre-
quency being that chosen by the de-
signer of the particular recorder in
which the circuit appears.
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The primary of speaker trans-
former TI provides an’ inductive
anode load for V2(b). The erase
frequency is, in  consequence,
applied to the speaker itself, but
the latter will have an impedance at
this frequency which is very much
higher than its nominal af. im-
pedance and little power will be
dissipated in its speech coil. The
speaker will not, of course, produce
any audible response because the
erase frequency is well above the
audio spectrum. The end of LI re-
mote from the anode of V2(b) con-
nects direct to the erase head, the
circuit to chassis being completed
by Ci3. Preset potentiometer R17 is
set up for the desired voltage at
erase frequency (typically some 45
volts) across the head. Resistor R14
in the grid circuit of V2(b) is a
grid stopper for use when the valve
i1s employed as an output valve, and
it has no significant function when
V2(b) operates as an oscillator. A
final point concerned with oscillator
operation is that both the primary
of Tl and the erase head present
inductance to the oscillator resonant
circuit proper, ie. to L1 and Ci4.
In consequence, the values of induc-
tance and capacitance in these two
components are such that the total
distributed inductance and capaci-
tance allow oscillation to take place
at the correct frequency. ’

The erase oscillator also provides
bias for the record-playback head.
This bias voltage is taken from the
anode end of L1 and is passed to the
head via C10. The relatively low
value of this capacitor ensures that
the bias frequency power available
at the record-playback head is con-
siderably lower than that at the
erase head.

The erase oscillator circuit around
V2(b) which is shown in Fig. 1 is
based on a circuit employed in some
Grundig tape recorders. The same
basic approach will be encountered
in recorders of other manufacture
in which the output valve serves
also as erase oscillator, but it will
be found that the switching arrange-
ments tend to be rather more com-
plex.

OPERATION ON REPLAY

Let us next examine the circuit of
Fig. 1 during replay. In this in-
stance we shall be reproducing a
signal which has already been re-
corded on the ‘tape. All the switch
sections, S1(a) to Si(e), are changed
over to position P,

Si(a) and S1(b) now conncct the
record-playback head, via Cl, to the
grid of Vli(a). This amplifies the
signal from the head and passes it
to VI(b) via R3, which is now the
replay volume control. The output
from VIi(b) is next fed to V2(a).
Si(c) now switches in the frequency
selective filter given by C6 and R9
into the negative feedback coupling
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" back to VI(b) cathode. The re-

actance of C6 reduces as frequency
rises, with the consequence that
overall gain decreases with increase
in frequency. The result is that bass
boost 1s obtained, as is required for
replay. The circuit represented by
C6 and R9 in Fig. 1 is the filter em-
ployed in a single-speed B.R.C. re-
corder. The filters employed in
other recorders are usually more
complex, although they serve the
same purposc and operate on a
similar principle.

The signal is next passed to the
top-cut’ tone control circuit given
by R13 and C9 (also encountered
in B.R.C. recorders). In this circuit
the a.f. from V2(a) anode appears
across R13 and C9 in series, the
rcactance of C9 reducing as fre-
quency increases. Because of this.
the higher frequencies across C9
have a smaller amplitude than do
the middle and low frequencies, so
that the process of adjusting R13
slider towards the lower end of its

tor’ which is employed in output
pentode anode circuits. All the
erase oscillator components arc
switched out of circuit.

POWER SUPPLY CIRCUITS

Because of the large amount of
exposed metal work in a tape re-
corder which must, to avoid hum
pick-up, be connected direct to
amplificr chassis, all mains-operated
tape rccorders have an isolating
mains transformer. Full-wave h.t.
rectification is used and it is normal
to employ a bridge rectifier instead
of two diodes and a centre-tapped
h.t. winding on the transformer, be-
causc the bridge arrangement allows
a saving in cost and space in the
transformer to be achieved, In some
recorders the tape recorder motor
connects directly across the mains
supply immediately after the on-
off switch, whilst in others it is con-
nected to one of the primary voltage
taps, as in Fig. 2. This latter circuit

Fig. 2, The power supply circuits for tape
recorders having amplifiers similar to that of
Fig. 1 almost always employ bridge h.t. recti-
fiers. In the typical example illustrated here
the motor obtains its power from the 220 volit
primary tap in the mains transformer
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<l
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e \
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- i : 2
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{ I
T L
—
On-Oft

"Humdinger’

track results in a continually in-
creasing attenuation of the treble
frequencies passed to V2(b). The
reactance of C9 is about 600k at
1kHz, with the result that the high
frequency attenuation becomes sig-
nificantly noticeable at frequencies
above 2kHz.

The a.f. at the slider of R13 next
passes via Si(d) and grid stopper
R14 to the grid of V2(b). The d.c.
circuit from this grid to chassis is
completed via R14, R13 and RI12,
the lower end of the last resistor
now being connected to chassis by
SH(b). -

The anode of V2(b) connects to
the primary of T1 and drives the
speaker in normal fashion. Capaci-
tor Cil now connects to chassis
via St(e), whereupon it functions as
the familiar ‘tone correction capaci-
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device ensures that the same
nominal mains voltage is applied to
the motor for all mains voltages at
which the recorder is used.

As has already been mentioned,
one of the greatest design prob-
lems in valve tape recorders is the
reduction of hum pick-up in the
grid circuit of the first a.f. valve,
this situation being aggravated by
the necessity of taking a 6.3 volt
a.c. heater supply to the heater of
this valve. To keep hum level as
low as possible it is very common
practice to incorporate a ‘hum-
dinger’ potentiometer in the heater
circuit. as is also shown in Fig. 2.
This ‘humdinger’ is adjusted for
minimum hum level, either on
record or on replay according to
the advice of the manufacturer.

THE RADIO CONSTRUCTOR
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RECENT PUBLIGATIONS §

REFERENCE DATA FOR RADIO ENGINEERS, Fifth Edition. 1,177 pages, 63 x 9%in.
Published by Howard W. Sams & Co. Inc. Price £9 10 0d.

Reference Data For Radio Engineers first appeared in the U.K., in 1942, as a 60-page brochure compiled
by W. L. McPherson of Standard Telephcnes and Cables, Ltd.,, which company published it. lts immediate
success prompted the parent company, International Telephone and Telegraph Corporation, to publish an American
version in the United States. There then followed four editions, these appearing in 1943, 1946, 1949 and 1956. These
have now been succeeded by the fifth edition, which is under review, and which is published by Howard W.
Sams, a subsidiary of [.T.T.

The fifth edition is a prodigious work and provides information on virtually every possible subject con-
nected with radio and electronics. Entirely re-typeset, it contains about 50 per cent more material than appeared
in the fourth edition, and includes completely new chapters on such subjects as microminiature electronics,
space communication and quantum electronics. All other material has, where necessary, been brought up
to date. The authors comprise more than 100 engineers. each writing in his own specialised field.

The 45 chapters in the volume cover an exceptionally wide range, taking in (to choose titles virtually at
random) radar fundamentals, nuclear physics, information theory, reliability and life testing, transmission
lines and digital computers. The material is intended for the professional engineer and for the student, and
consists fundamentally of facts with just sufficient explanatory matter for backing. The pages are packed with
figures, formulae, tables and graphs. The vast quantity of subjects dealt with may be realised when it is appreciated
that the index alone takes up 41 three-column pages !

\ The book is written by professionals. As such, it carries out its function of providing reference data superbly
well.

TRANSISTOR-TRANSISTOR LOGIC 9000 SERIES. 70 pages, 81 x 11Zin.
Published by Marconi-Elliott Microelectronics Limited. Price 30s.

This _handbook is offered, in the main, for the engineer or student who is actively engaged in work with
DTL or TTL integrated circuits, and is devoted entirely to the 9000 Series of TTL i.c.’s manufactured by
Marconi-Elliott Microelectronic. Despite this apparently narrow scope, the publication contains much practical
detail, offering a broad background to the whole subject of TTL logic devices, inciuding in particular their circuits
and ther applications.

The publication deals with the 9000 family of integrated circuits, covering their operating conditions and
discussing typical applications. After a brief introduction giving general details of characteristics (which include
a typical high level noise immunity of 1.9V, and a typical power dissipation of 11mW per gate function at 50%
duty cycle) the main body of the handbook covers the 9000 family of devices, the basic 9000 series gate,
gating elements, J-K flip-flops and the 9601 monostable multivibrator.

The authors of ‘Transistor-Transistor Logic 9000 Series' are R. K. Buckley, M. W. Ramsey and R. S. Whiskin,
and the handbook is available direct from Marconi-Elliott Microelectronics Limited, Witham, Essex for 30s.
including postage.

PHOTOELECTRONIC DEVICES. By J. B. Dance, M.Sc., B.Sc. 182 pages, 5} x 8%in.
Published by lliffe Books Ltd. Price 42s.

There is always considerable fascination in the use of photoelectronic devices, this being true for simple
applications where light beams actuate warning or counting circuits, and for more sophisticated applications
such as those which are provided by image intensifier tubes. .

.The book under review provides a practical working outline of the operation of all important devices (with
the exception of television camera tubes) which detect or produce radiation in the spectrum from infra-red
to ultra-violet. As is to be expected, the range covered is comprehensive indeed, and the subjects dealt with
are photoemissive materials, photoemissive diodes, photomultiplier tubes, homogeneous semiconductor photo-
devices, junction photodevices, image intensifiers and converters, and electroluminiscent devices (including
injection lasers). A 3-page appendix gives tables listing spectral response numbers for photosensitive surfaces
and window materials, together with the properties of semiconductor materials. There is also a chapter on
semiconductor fundamentals, and the book ends with a good index. Lists of references, some extremely
extensive, appear at the ends of all the chapters.

The book is concisely written with clear drawings and circuit diagrams, the latter giving component vajues.
The dust jacket states that the book will be of value to university and college students taking physics and
electronics and also to industrial personnel who wish to use photodevices. The reviewer feels that the book
will be useful to a wider readership than this, including in particular the more experienced home-constructor
who is interested in experimental work involving devices operating in the allied fields of light and electronics. [ |
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V.HF.-F.M.
Reception

at 200 miles

by
DESMOND WALSH

How to improve f.m. reception whilst employ-
ing a standard commercially manufactured
receiver

OW THAT LOCAL RADIO STATIONS ARE TO BE SET

up over most large centres of population in the

British Isles, many more v.h.f.-f.m. receivers and
tuners will be sold. In this article some help with
long distance reception is given. The writer’s experi-
ence in long distance f.m. reception has been acquired
mostly at his home in the South-Eastern part of Ire-
land, where some B.B.C. stations are received fairly
well on ordinary equipment.

8t, I/a"dia 2" jong
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X 8F180
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Fig. 1. Circuit ot the aerial signal ampliftier tor
the f.m. band
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CHECK THE RECEIVER

The first check to make, before adding any signal
amplifier stages, making existing aerials higher, etc.,,
is to ensure that the receiving end is in good con-
dition. If the receiver is not properly aligned im-
provements elsewhere are not going to be of much
use. Make sure that the front-end (aerial, mixer and
oscillator) stages are in alignment and that they are
tracking properly. The i.f. stages and detector should
also be correctly aligned as sensitivity and fidelity
of the signal will otherwise suffer. Modern v.h.f.-f.m.
tuners and receivers of the transistor variety are very
sensitive; making sure that they are in correct align-
ment will give the best signal-to-noise ratio with
weak long distance signals.

The main object to bear in mind when receiving
weak signals is to get as many microvolts as possible
into the receiver. The a.g.c. and other circuitry will
overcome effects such as fading. flutter due to over-
head aircraft and interference from car ignition
systems. To obtain maximum signal input there are
two means of improving an existing receiver and
aerial system. These are, first. the addition of a low
noise, high gain. signal amplifier. and second. the
installation of a better aerial system.

SIGNAI. AMPLIFIER

The signal amplifier should have the desirable
qualities of high gain with low noise thereby giving
optimum results with even the weakest of signals.
Of the multitude of transistor types on the market
there are many v.h.f./uh.f. high gain, low noise,
devices available. The one chosen by the author was
the Mullard BF180, which is reasonably priced and
readily obtainable. The circuit finally used is shown
in Fig. 1.

COMPONENTS
Resistors
(All fixed values 1 watt 109,)
R1 100Q
R2 100k skeleton preset patentiometer
R3 10kQ
K4 12kQ
Capacitors
£ 1,000pF ceramic
2 1,000pF ceramic
3 1,000pF ceramic
4 6 — 60pF trimmer. Mullard
concentric
Inductor
L1 See text
Transistor
TR1 BFI180 (Mullard)
Switch
Sl s.p.s.t. switch
Miscellaneous
3 coaxial sockets
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In this circuit the common base mode of opera-
tion gives good gain and does not need input tuning
as the low input impedance corresponds roughly to
the impedance of the coaxial cable from the aerial.
The output at the collector is at high impedance and
will feed into the high impedance offered by some
receiver circuits. Coil L1 in the author’s amplifier
consists of 8 turns of 20 s.w.g. bare tinned copper
wire spaced to a length of 4in. and wound to a
diameter of 4in. A tap is taken at the third turn
from the ‘cold end’ for matching to coaxial cable.
this providing an output for receivers with 75Q input
impedance. If the receiver does not have series iso-
lating capacitors at its 75Q input, insert a 1,000pF
ceramic capacitor between the coil tap and the low
impedance output of the signal amplifier, as in Fig.
2. All signal-carrying and bypass wiring must. of
course, be kept very short.

The variable resistor R2 is adjusted for best results.
these being normally given at around 2mA emitter
current. The BF180 transistor has a forward gain
control characteristic, i.e. as the current through it
increases from a low value its gain tends to decrease.
This property is utilised in i.f. amplifiers, r.f. stages
and other circuits where a variable gain characteristic
is required. After setting the current, R2 should not
need altering again. The envelope of the BFI180 is
internally connected to the shield.

If desired, a high value resistor (not shown in Fig.
1) can be added across the input socket to guard
against the possibility of static building up and
damaging the transistor. The number of turns in the
output coil may require a little experimental altera-
tion, but the details just given of the coil used by
the author represent a good starting point.

When the signal amplifier is coupled to the
receiver an increase in noise will be observed. This
is not a bad sign as it will be mostly aerial noise
and it shows that the circuit is performing correctly.
Quite a respectable increase in signals will be
noticed. If the unit tends to be very noisy or causes
heterodyne beats in the receiver it is oscillating, and
this may be due to poor layout. Tapping the output
coil nearer the collector of the transistor will im-
prove stability and also broaden the bandwidth.

AERIAL SYSTEM
Naturally an outdoor aerial system should be used

as attenuation of signals in buildings is very large.
Height is important, in that the aerial should be well

Added
capacitor
3 i pF Low
L 1k ) imp.
C4 ]
High
imp.

Fig. 2. A blocking capacitor has to be added if
the receiver 759 input has no isolating capacitors
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Fig. 3. An indication of the reception possible
with a highly efficient receiving installation.
Distances are approximate

in the clear and not near any metal objects. Chiminey
height is usually sufficient.

Coming to the subject of the aerial itself this
requires, first and foremost, a high forward gain.
The question of directivity depends on whether or
not interference occurs on wanted signals. In the
writer’s case high discrimination against local stations
was needed, thus a highly directional f.m. aerial was
required. The aerial finally chosen was the J-Beam
Model FM6S. This is a 6-element yagi having very
good performance over the 88 to 98MHz band. A
semi broad-band technique is used in its construc-
tion. and it does not employ a folded dipole for
matching to coaxial cable. By carefully choosing
director lengths J-Beam have produced an aerial with
high gain and a clean polar diagram, making it
possible for long-range stereo reception. Complete
with universal mast clamp, this aerial is just right
for long distance v.h.f.-f.m. reception.

The FM6S aerial has allowed reception. in South
East Ireland, of f.m. signals from Wenvoe (near
Cardiff), Blaen-Plwyf in the Cardigan Bay area of
West Wales, North Hessary Tor in South West
England and Divis in Northern Ireland. at times
when reception was quite poor by tropospheric pro-
pagation. The approximate distances are shown in
Fig. 3.

Long distance v.h.f. signals will be best received
during summer and autumn periods, when weather
conditions favour tropospheric methods of propaga-
tion. TV interference from European stations will
also be noticed at these times.

CONTINENTAL RECEPTION

Readers in favourable areas in the Eastern and
g 109
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Southern parts of England should, with the aid of
the signal amplifier and high gain aerial just dis-
cussed, find that reception of Continental f.m. sta-
tions is possible all the time. This reception will be
from the coastal areas of France, Holland, Belgium
or Germany at distances of up to 300 miles, and
good quality should be possible.

TABLE

pure transmitter (in the Wicklow Mits.) will be able
to receive experimental stereo transmissions on Satur-
day nights around 9 pm. R.TE. frequencies are
given in the accompanying Table.

For those who would like to sample local com-
mercial radio (and perfectly legal unlike the Pirates
of old) Manx Radio, Douglas, Isle of Man, can be
received in areas bordering the Irish Sea. The v.h.f.
channel is 88MHz. It also transmits on 188 and 232
metres during the day. =

R.T.E. v.h.f-f.m. frequencies

Kippure (Wicklow Mts. area) 95.3MHz
Mount Leinster (Co. Carlow area) 949MHz
Truskmore (Co. Sligo area) 89.7MHz
Maghera (Co. Clare area) 94.1MHz
Mullaghanish (Co. Cork area) 93.5MHz

For readers in South West England, coastal Wales.
Lancashire and South West Scotland, reception of
signals from Radio Telefis Eireann (R.T.E) is
feasible. Those within reaching distance of the Kip-

RAIN DETECTOR

(Continued trom page 95)

The optimum value required for the resistor across
the bell is best found by experiment, since each
thyristor will have its own value of holding current.
This is likely to be around 10mA for a thyristor of
the type used here, but of course more current can
be permitted to flow if desired. With this in mind a
resistor of, say, 330Q could be tried; in fact such a
resistor worked well in the prototype. .

The facility of having the alarm bell ‘latch on’
can also be provided for any of the previous circuits.
This could sometimes increase their usefulness, as in,
for example, those instances where an indication of
momentary contact only is required.

CR

Across
wolfram. (8)

6. A logical approach to maths. (7.7)

9. Change from flip to flop or, for 13.
that matter from flop to flip. (6)
What's needed to raise the diode 15.
to tetrode status. (3,5)

10. Corrects  the
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Filament metal derived from 17.

An aerial not recommended for 19.
colour TV. (6) 2

conclusions? (6)

OSSWORD

Even the absence of ethics can
provide a moral. (6)

De-gums that sticky spot! (6)
0. Thin-film alternative to the elec-
troscope's active material? (4,4)
What C and L in series do when
w? LC becomes unity. (8)

electromagnetic
"

24. It's well above our heads (by 25
to 50 miles). (1-5) :

26. Telegram from ' the Under-
ground? (10,4}

Down

1. 0.1 abamp, and surely the surest

current going! (8,6)

Descriptive of the differential

amplifier tail. (4)

Demodulate. (6)

Decimal arithmetic which long

preceded 6 across. (8)

This cell effectively modulates

light. (4)

The nand gate opened out. (3,3)

Airborne device for counting

angels? (5,9)

Harmonica component above F

sharp produces weakness. (5)

A unit of elastance which literally

sends up the farad! (5)

. Throws in gambling — to make
metal mouldings? (3,5)

SR R RS

18. The go-ahead you get after
disabling the red and blue
guns? (1,5)

21. An attenuator with sound

mixing properties. (6)

Abbreviated notice lamenting the

binary digit’s demise? (4)

. Perfectly right, the angle between
vertical and X this. (4)

(Solution on page 117)
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This month Smithy the Serviceman, together with his able

assistant Dick, find that they have just the right amount of

time available to allow them to undertake a further discussion
on the latest hints received from readers

CC IFTEEN-TWO. FIFTEEN-FOUR.”
F said Smithy excitedly, “and
three for a run. That's seven.
Blimey. two more points and Tl
have won this game of crib.”

“You haven't made those points
yet,” warned Dick. )

Exultantly. Smithy moved his
match-stick the appropriate number
of positions along the peg-board.

1 will, next hand,” he boasted
canfidently. “Besides. you have got
another twenty-four to make.”

“Don’t forget it's my box in the
present hand,” returned Dick. “Now.
first let’s see what I've got in my
hand. Ah, herc we are! Fifteen-two.
fifteen-four, fifteen-six, fifteen-cight.
And six for three of a kind. That's
already fourteen of the twenty-four
[ need.”

Smithy's assistant moved his
match-stick the appropriate number
of holes along the peg-board.

“Next,” he continued. turning
over the cards in front of him. “let’s
sze what I've got in the box. There's
fifteen-two, fifteen-four, fifteen-six
and a run makes nine.”

“Which makes you.” gloated
Smithy “just one point short of the
twenty-four you want.”

“I haven't.” said Dick. “finished
counting, mate. If you look closely.
you'll see that there's a jack in my
box which is the same suit as the
card turned over. So that's an extra
one for his knob, and it brings me up
to ten, and it completes the game
with me winning!”

READERS’ HINTS

Triumphantly, Dick inserted his
match-stick into the game-hole on
the board.

“One shilling.”* he went on firmly.
“if you don’t mind.”

Unwillingly, the Serviceman dug
deeply into a capacious pocket. pro-
duced a coin and rcluctantly handed
it over to his assistant.

“1 don’t know.” he grumbled. “of
any card game in which you haven't
got the luck of the devil. Dash it
all. it was only a couple of days ago
that I started teaching you how to
play crib, and now you're winning
cvery darned game we play.”

“Ah.” said Dick diplomatically,
as he pocketed the shilling. “That
only goes to show what an able
instructor [ had.”

“Humph,” grunted Smithy sus-
piciously. “Well. that’s cnough crib
for today, so far as I'm concerned.

SEPTEMBER 1970

The trouble is that we've still got
half an hour to kill before packing-
up time, so any suggestions you can
offer which don’t involve the en-
richment of yourself at my expense
will be welcome.”

Smithy fell silent. The pair gazed
with a certain degree of pride at the
‘Repaired’ racks. which were packed
tight with recently serviced receivers.
It had been an extremely successful
day. and they had cleared the last
of the Workshop's entire stock of
unserviceable receivers some twenty
minutes earlier.

Dick frowned.

“1 know what we can do,” he ex-
claimed suddenly. “Let’s have a
session on readers’ hints. The last
one we had secems to have been ages
ago.”

“Now. that is a good idea.” com-
mended Smithy. “As it happens.
we've received quite a few letters
since that last time. and I'm certain
that there must be somc really
interesting ideas in them that de-
serve wider airing.”

Smithy turned towards his bench.
pulled a drawer. and extracted a
sheaf of letters. He placed these on
his  bench, then proceeded to
examine them in turn.

“Here's a good one for starters.™
he stated after some moments. ‘It
describes a simple method of muting
the internal speaker in valve tape
recorders and similar items of equip-
ment. when these have an extension

m \' 00 :I‘
Y
1 ‘l
L'a 7 —
D | 000

your
work
-Shop

speaker output jack whose contacts
silence the internal speaker when a
jack plug is inserted. Incidentally,
a speaker muting facility like this
will normally be required for such
instances as when the tape recorder
is coupled to a hi-fi amplifier, with
the latter obtaining its input at a
relatively Jow distortion level from
a voltage amplifier valve preceding
the output stage.”

“All this sounds intriguing.” re-
marked Dick.
hint.”

“Well,” said Smithy. studying the
letter in his hand. “It starts off by
noting the fact that many panel-
mounting potentiometers are sold
these days with plastic lin. spindles
instead of the old metal spindles.

“Tell us aboul the

Contro! knob

Plastic spindle

(a)

I
=& Zioa
e F o VAL
Ll =y
2 _Fi/?lnternol
e j" .. | speaker
Qutput
valve
anode

Fig. 1(a). A simple device intended for operating the switching
contacts /n a jack
Fig. 1(b). Adding a 10 resistor to ensure that the output stage of
a tape recorder is still loaded when its internal speaker is silenced

HT+
Additional resistor

(b)
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It’s usually necessary to cut olf quite
a lot of the spindle when fitting one
of these potentiometers into a piece
of equipment. and the otherwise un-
wanted length of spindle is then
made use of in the present idea. The
piece of spindle must have a ‘flat’
on one side. and it is cut o ap-
proximately the same length as the
sleeve and tip sections of a standard
jack plug. plus a little extra to allow
a small control knob to be fitted al
one end. Here we are. there’s a
sketch in the letter showing what's
required.”

Dick leaned over as Smithy
showed him the sketch. (Fig. 1(a)).

“The length of spindle.” con-
tinued Smithy. “is inserted into the
extension speaker output jack. ensur-
ing that the flat on the spindle slides
under the contact springs without
lifting them and breaking the
internal speaker circuit. A little
judicious filing may be necessary
here to increase the depth of the
flat. When a satisfactory fit has been
achieved the internal speaker can
be silenced by simply rotating the
control knob on the end of the
spindle through half a turn so that
the jack contacts are raised by cam
action. The internal speaker circuit
is then broken in the same way as
would occur if a jack plug were
inserted.”

Dick looked thoughtful.

“Won't that involve.” he asked.
after a moment. “operating the out-
put stage of the tape recorder with-
out a load?”

“It could do.” said Smithy. “If
the use of the iack plug substitute
means that the output stage will be
employed without a load. the solu-
tion is to permanently wire a [0£
1 watt resistor across the output
transformer secondary. (Fig. 1(b)).
This will provide an adequate load
for the output stage when the
internal speaker is disconnected. and
it won't reduce output level or up-
set output matching to any serious
extent when the internal speaker is
in circuit. By the way, this value of
1082 assumes that the internal
speaker has an impedance of 3Q. as
will almost always be the case. If it
has a higher impedance, a resistor
should be used whose value is ap-
proximately three times the speaker
impedance.”

“That's certainly a neat wheeze,”
remarked Dick approvingly. *“I
should imagine that therc may well
be a number of other applications
in which it is convenient to be able
to open jack switching contacts with-
out actually inserting a jack plug.”

RESISTANCE SUBSTITUTION

“True enough.” agreed Smithy.
turning back to the letter. “I see
that there’s a second hint in this
letter. This offers a useful servicing
dodge, the idea being to use a test-
meter switched to its voltage ranges
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as a resistor substitution box.”

“Blimey,” said Dick. “How do
you do that?”

“Simply by switching the test-
meter to a range which enables it
to offer roughly the same order of
resistance as a suspect open-circuit
resistor in a piece of equipment
being serviced. The idea is only
practicable with fairly insensitive
testmeters of the order of 1,000 or
2,000 per volt and, even then. can
only be used in circuits where the
current flow is lower than that re-
quired for fuli-scale deflection in
the meter.”

“I see.” said Dick thoughtfully.
“Well now. if it's a 1.000§2 per volt
meter its full-scale deflection current
will be ImA. won't it?”

“That's correct.” confirmed
Smithy. “and if it’s a 2,000 per
volt meter the full-scale deflection
current will be 0.5mA. So the use
of the meter in this manner is re-
stricted to such things as anode
and screen-grid resistors in a.f.
voltage amplifier valve stages. or to
grid leaks and things like that. To
give an cxample of how the test-
meter is used. let’'s assume that we
want to check whether or not an
anode load resistor has gone open-
circuit. We first set the testmeter to
a voltage range higher than the
h.t. voltage in the equipment under
test, connect its leads across the
suspect resistor then, if necessary,
switch it to lower voltage ranges
to obtain the required resistance.
taking care to see that the meter
isn't taken past full-scale deflection
at these lower ranges. The equip-
ment is. of course. switched on
whilst you're doing all this.”

“I'm not quite with you here.”
said Dick. “What do you mean by
switching the meter to lower voltage
ranges to obtain the required
resistance? ™

“Well.” replied Smithy. “supposc
you've got an anode load resistor of
150k$2 which you suspect as being
open-circuit. If you have a 1.0002
per volt testmeter this will give you
a resistance between its terminals of.
say. 100k if it's switched to a 100
volt range. This value will be near
enough to 150k to enable the volt-
age amplifier valve to start working
again if its anode load resistor had
been open-circuit. but you'd start off
initially with the meter switched to
a voltage range higher than the h.t.
voltage in the equipment. This par-
ticular dodge can be quite useful if
you're doing fault-finding in some-
body's house instead of on the
bench. and you haven't got a lot of
spare parts on hand.”

Smithy put the letter he had been
reading to one side and picked up
another.

“Here.” he remarked after a
moment. “is a hint of quite a dif-
ferent sort. and it consists of a cir-
cuit for a single transistor i.f. signal
injector. This is it.”

THE RADIO CONSTRUCTOR
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Smithy detached a shcet with the
circuit diagram on it and placed it
on the bench (Fig. 2 (a)).

“As you can see.” he remarked,
“the injector is dead simple. All you
need is any 470kHz transistor i.f.
-transformer with a single tuned
winding. The collector of the tran-
sistor connects into the tuned
winding, whilst the untuned winding
couples back into the emitter. It
will be necessary to reverse the con-
nections to the winding if the
oscitlator doesn’t run initially. The
value of R1 is found experimentally
and should be that which gives a
nice clean oscillation at a low bat-
tery current. It would probably be
O.K. to start with 100k here and
adjust it as required after you've
got the oscillator working.”

“It hasn’t,” confirmed Smithy.
“Our contributor suggests that it
could be modulated by connecting
an a.f. multivibrator to the same
power supply. It occurs to me that
an alternative method of modulat-
ing it would consist of returning R1
to one of the collectors in the a.f.
multivibrator. Like this.”

Smithy pulled his note-pad to-
wards him and sketched out a
suitable multivibrator circuit. (Fig.
2 (b)).

“There’s another modification you
could carry out.” said Dick sudden-
ly. “Instead of having the oscillator
run at a single fixed frequency you
could have it cover all the inter-
mediate frequencies likely to be en-
countered in practice, say from 450
to 480kHz, by putting a small
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all leading makers.
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IL.E trastormcr

—45to9V
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Fig. 2(a). A 470kHz i .f. signal injector
(b). A.F. modulation may be provided
by coupling R1 of (a) to a multi-
vibrator,
transistors may be ACY18 or similar
(c). A small variable capacitor can
be connected across the tuned wind-
ing of the i.f. transformer.
version of the modification, one side
of the variable capacitor is at chassis
potential,
completed by the 0.1u4F capacitor

(b)

as shown here. The two

In this

the tuning circuit being

across the supply rails

“What transistor type should be
used?”’

Smithy consulted the letter again.

“Virtually any r.f. or if. tran-
sistor will cope,” he replied, “typi-
cal examples being the OC44, OC45,
AF115, and OC170.”

Dick looked at the circuit once
more.

“It’s certainly a nice simple cir-
cuit,”” he remarked. “It doesn’t look,
though, as if the oscillator has any
audio modulation.”

SEPTEMBER 1970

variable capacitor across the tuned
winding. (Fig. 2 (c)). You'd adjust
the core of the transformer so that,
with the variable capacitor vanes
fully open, the circuit oscillated at
the highest frequency in the range,
after which lower frequencies could
be obtained by adjusting the capaci-
tor.”

“That’s a good idea,” said Smithy
approvingly. “The value of the
variable capacitor will have to be
found by experiment because it will
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depend upon the value of the fixed
capacitor inside the transformer .it-
self, but this little point shouldn’t
present any difficulties to the keen
constructor. 1'd hazard a guess that
the value required in the variable
capacitor would be round 50pF for
most_i.f. transformers likely to be

used in the circuit. but it's im-
possible to be certain here, of
course.”

“[t scems to me,” replied Dick.
“that the thing to do would be to
use a fairly large value capacitor
initially. and discover from this the
capacitance range required. Inci-
dentally, isn’t it funny the way that
one idea sparks off further ideas?”

“That always happens,” said
Smithy. “These sessions are just the
thing for getting the old imagina-
tion going.”

REMOVING COMPONENTS

The Serviceman once more re-
turned to the letters.

“Here's another instance,” he re-
marked, “where we've had two hints
from one reader.”

“Good show.” said Dick en-
thusiastically. “That means there
are twice as many to discuss. Fire
away. Smithy!”

“Righty-ho.” replied the Service-
man obligingly. “The first of these
two hints deals with the removal of
components from printed circuit
boards, such as those ‘computer
panels’ which are currently being
offered at low prices. With these
panels the main items of interest
are the components themselves and
not the boards. Many surplus panels
are packed with parts ranging from
i.f. transformers to u.h.f. transistors,
and they represent quite a good bar-
gain. Whilst it is a simple matter
to unsolder components with two
leads, such as resistors, from these

www americanradiohistorv com

panels, the situation becomes much
more difficult when you try to un-
solder i.f. transformers and other
multi-terminal components without
overheating them.”

“I've recently had a bash my-
self at stripping down several boards
for their components,” put in Dick.
“and I agree that dealing with some
of the multi-terminal parts does
raise  difficulties. What's the
reader’s solution to the problem?”

~“He takes advantage of the fact
that Paxolin snaps easily.” replied
Smithy. “The idea is that, with the
aid of a pair of sharp-nosed pliers
or preferably wire-cutters. you
attempt to cut across the Paxolin
board. The board will snap cleanly
along the line of cutting. and not
much force is necessary. To remove
a component you need only snap
the circuit board in a few directions
to enable the component to be
taken out on a single small piece
of Paxolin, and you can then snap
this between the terminals as well
if necessary. There's a diagram in
the letter showing the basic idea.”

Dick examined the diagram atten-
tively. (Fig. 3(a)).

“That’s quite a crafty approach,”
he remarked. “By the way, there'’s
another diagram in that letter you
haven’t mentioned yet.”

“I'll be coming to that in a
minute.” promised Smithy. “But be-
fore doing so I'll pass on our
correspondent’s comment that com-
ponents are far less likely to be
damaged by mechanical shock than
by excessive heat from a soldering
iron, with the result that the re-
clamation of components with the
aid of this process is much more
likely to be successful than is given
by the use of a soldering iron only.
T'll now get on to that further dia-
gram you saw in the letter. This
shows “a transistor which is still
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soldered to a small bit of cut-away
Paxolin. (Fig. 3 (b)). Our corres-
pondent says he prefers to leave
transistors taken from thesc panels
on their own little pieces of Paxo-
lin. They can then be wired into
new equipment by making circuit
connections to the copper areas left
on the Paxolin, this being a better
approach than is given by un-
soldering the transistors and making
connections direct to their lead-outs.
The lead-outs frequently tend to be
rather short.”

“That’'s  certainly a  knobby
scheme,” said Dick. “We're getting
some good hints this time, aren’t
we, Smithy?”

“We always do.” replied Smithy.
“l always look forward to these
sessions because of the new ideas
they introduce. Anyway, let's have
a look at the second hint from this
reader. Now, this really is a cun-
ning idea and it consists of a design
for an insulated test probe which
can be locked on to any wire in a

thereby leaving the hands free for
making adjustments elsewhere. It
is particularly useful when it is
necessary to rnake a test connection
to such things as h.t. points for
long periods of time. If you use an
ordinary test prod this is liable to
slip every now and again. with a
conscquent risk ol short-circuits to
chassis. A further point is that the
probe can be locked on to a high
voltage point whilst the voltage is
present, because the locking operat-
ing is carried out by twisting an
insulated barrel.”

“This,”  said Dick  cagerly.
“sounds like the answer to a ser-
vice engineer’'s prayer! Go  on.
Smithy.”

“You'd better look at the sketches
in this letter if you want to follow
the manner in which the probe is
made up,” commented Smithy. lay-
ing a sheet of drawings down on
his bench. “To start off with. you
require an old ball-point pen with
a screw-on top and, preferably, a

piece of equipment under test, metal tip. (Fig. 4 (a)). You next
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Fig. 4. Successive steps in the construction of a test probe. This
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the flexible insulated lead for the probe (c). The spring wire is

fitted in the pen case (d), after which the projecting ends are
cut and shaped (e)
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discard all the innards including
the push-down button in the upper
end and the bits and pieces coupled
to that button. You are then left
with the empty barrel of the pen
and a screw-on top, the latter having
a nice convenient hole for the probe
flex lead.”

Smithy paused, and then indi-
cated the second sketch on the
sheet. (Fig. 4(b)).

“Next,” he continued, “you ob-
tain some thin spring steel wire,
which could consist of piano wire,
spring wire or anything similar, and
cut from this a length which is
twice the length of the pen plus one
inch. You bend this double, after
which you solder the flexible wire
for the probe to the steel wire at
the bend, and tape up the joint.
(Fig. 4 (c)). Next, pass the flexible
wire through the hole in the top
of the pen and wedge the joint with
its covering tape tight up into the
inside of this top. Naturally, you'll
need to ensure that just the right
amount of tape has been used to
enable the joint to wedge in proper-
ly. Next, screw the pen barrel fully
onto the top, so that the two free
ends of the steel wire pass out
through the bottom end of the pen
case. (Fig. 4(d)). Cut these wires
1in. away from the end of the pen
and bend one of them in the manner
shown in the sketch. (Fig. 4 (e)).
The other wire is left straight.”

Smithy ceased his description,
whereupon his assistant looked at
him expectantly.

“Well,” remarked Dick,
leave me on tenterhooks.
comes next?”

“That’s it. I've just given you
all the gen on making up the
probe.”
~ “All right then,” persisted Dick
impatiently, “but how do you use
it? How does it lock on to pieces
of wire?”

“If,” retorted Smithy, “you’ll give
me a chance to collect my thoughts,
I'll tell you. What happens is that
you first of all position the probe
so that the two bits of steel wire

“don’'t
What

poking out at the end straddle the
wire you want to lock on to. (Fig.
5(a)). Then, holding the top of the
pen, you unscrew the barrel. This
causes the tip of the pen to travel
over the steel wires, bringing the
angle in the bent wire closer to the
straight wire. When you have un-
screwed the barrel sufficiently, the
wire you're locking on to becomes
held firmly between the bent steel
wire and the straight steel wire, with
the consequence that the probe end
is now mechanically secured to the
wire in the equipment. (Fig. 5(b)).
The probe will then stay in place
on its own without being held, and
will only become released when the
barrel is screwed up again so that
the steel wires open out once more.”

VALVE CHECKER

“Gosh.” said Dick, “now that’s
what 1 call a real Bramah of a
hint!™

“It’s an excellent one, isn't it?”
agreed Smithy. “Well now, I'm just
going to deal with one more hint,
and after that we’'ll have to call it
a day for this present sesh.”

Smithy picked up another letter
from his bench and scrutinised it
carefully.

“Now, here’s a really good hint
to finish off with,” he remarked.
“This one describes a valve checker,
and once again there's a diagram to
look at whilst 1 tell you what’s in
the letter.”

Dick examined the sketch which
accompanied the letter with interest.
(Fig. 6).

“Jt looks,” he remarked, “as if
this is one of those valve checker
gadgets which comprise a valve-
holder and plug.”

“That’s exactly right,” confirmed
Smithy. “The device is mainly in-
tended for use in receivers where
valveholders are difficult to get at
for test purposes. It includes a B9A
plug and valveholder fitted back to
back with the corresponding ter-
minals linked together. The plug
then fits into the valveholder

Wire in equipment

(a)

— | ==

Fig. 5(a). The test probe of Fig. 4 is initially positioned by having
the two spring wires straddle the wire to which it is intended
to connect
(b). Unscrewing the pen barrel causes the spring wires to lock
on to the wire in the equipment under test

(b)
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mounted on the equipment under
test, and the valve plugs into the
valveholder on the checker. Fly
leads are taken from each pin of
the checker to a 10-way terminal
block, the last terminal of this block
taking a tenth fly lead which clips
to the chassis of the equipment
under test. Pins 4 and 5 are usually
heaters on a BOA base and these are
taken direct to the terminal block
by way of a twisted pair of fly
leads.™

“Hang on a jifly,” said Dick. “1f
the other leads also connect direct
to the terminal block, won't there
be a very considerable risk of in-
stability taking place in the valve
stage due to the stray couplings
between them?”

“This is where we come to_the
crafty bit,” chuckled Smithy. “Each
of the remaining leads is isolated at
the checker by means of a series
resistor connected close to the ap-
propriate valveholder pins. What’s
more. each resistor has a value
which is equal to the resistance
offered by the testmeter to be used
when it is switched to a high vol-
tage range. For instance, our corres-
pondent’s testmeter has a sensitivity
of 20.000 ohms per volt, and gives
a resistance of S5M@ when its
switched to a 250 volt range, where-
upon all the isolating resistors in his
version of the checker have the
same value. If the particular test-
meter to be used happened to be,
say, 10,000 ohms per volt and it
had a 300 volt range, you'd make
each of the series resistor 3MQ. Got
i?”

“Not entirely.” replied Dick,
frowning. “A little further elucida-
tion please, Smithy!”

“You’'ll see what it’s all about in
a minute,” said Smithy. “At any
event, you'll appreciate that these
high value resistors effectively
isolate the valve electrodes from
the fly leads to the 10-way terminal
block, so that the checker can be
used with the equipment under test
switched on and it won’t cause any
serious upset to the performance of
the valve stage in which it's fitted.
As I've already mentioned, the
checker plugs into the socket at the
valve stage under test, the valve
being refitted to the socket on the
checker. The testmeter 1s then set
to the high voltage range I've just
referred to, thereby allowing voltage
readings to be taken between ter-
minal 10 of the terminal strip and
any of the remaining terminals ex-
cept 4 and 5. The important point
to remember is that each voltage
reading obtained has to be doubled.”

“Stap me, I see it now!” ex-
claimed Dick. “Since each series
resistor is equal to the resistance
offered by the testmeter, the latter
will indicate exactly half the actual
voltage existing at the appropriate

in.”

“You've got it,” chuckled Smithy.
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“Now, there are two final points
about the valve checker which need
to be mentioned. The first of these
is that the heater voltage of the

valve under test can also be
checked, this being done by con-
necting an a.c. voltmeter to ter-

minals 4 and 5 of the terminal strip.
And the second is that, by joining
terminals 4 and 5 together with a
resistor of suitable value, the valve
may be removed without upsetting
operating conditions in a serics
heater chain. Okay?”

“Definitely,” Dick assured him.
“Let’s see now. If the valve has a
6.3 volt heater rated at 0.3 amp, the
reosl‘stor required will be 219, won't
1it?"

“True,” agreed Smithy. “And it
will require a wattage rating in ex-
cess of the 1.89 watts it will be
called upon to dissipate. You can
soon work out the resistance and
wattage ratings for the more com-
mon valves and you could then make
up a stock of suitable resistors to
replace their heaters in a serics
chain.”

TIME TO GO

With a decisive gesture Smithy
gathered up the letters on his bench,
returned them to the drawer, and
closed it.

“It looks as though I've timed
things very nicely,” he remarked
cheerfully, as he 1looked at the
Workshop clock. “Another minute
ar}d we are oflicially due for the
ofl.”

There was no reply from Dick,
and Smithy turned round to glance
at his assistant.

Crocodile clip
to chassis

[ 89Aplg | o 236789 as pinl

B9A socket
s —
g
/ '_2—'
|3
4]
|5 | 10-way
| 6 | terminal
7 block
: e
19|
LIO|

Fig. 6. Essential details of a valve checker. This enables voltage
measurements to be made on
upsetting the operation of the valve stage

individual electrodes without

“Oh no,” he groaned, “not again!”
But it was too latc, and Dick was
already emerging irom the state of
suspended animation that be-
tokened yet another visitation from
his Muse.
“Here we are, Smithy! How about
this to finish off our present sesh?”
Striking a suitable pose, Dick
gave voice (0 his latest creation.
“If you can dream
Up a suitable scheme,
Or have an idea
In the servicing sphere,
Just send us your hint.
It could get into print!”
Dick beamed proudly at the
wineing Serviceman.

“How about that, then?”

“Very good,” said Smithy
politely. “Also, it was concise and
to the point. It could be described,
indeed, as a bonanza stanza of
terse verse.’

Dick turned a suspicious eye on to
the Serviceman.

“Come to think of it,” continued
Smithy, warming (o his theme, “Sel-
dom have I heard such sublime
rhyme or neater metre. Its manner
of composition classes your poem
as an empiric lyric, its humour
classes it as a giggle madrigal, and
the wealth of information it conveys
makes it nothing less than a
portanteau canto!”

And, for once, Smithy was able
to leave the Workshop for the day
having completely routed his youth-
ful and ebullient assistant.

Editor’s Note

The hints described in this epi-
sode of ‘In Your Workshop' were
submitted, in the order in which
they appear, by R. Wallace, W.
Brooks, M. J. Tucker and C. P. Finn.

Further hints for this feature are
welcomed, and payment is made for
all that are published.

2 / CROSS-
BADIO &T Q?/ / -
////// £ W S
7|
UTI
Al : Q oN
! : N AGCRI%SoSle"m Algebra
/3 ) ’[/ 13 :ll:\?v%)g]éridsg
i - ——a 11. Tungsten

“He’d got this—shall | take it in for being

a receiver’ !
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13. Indoor

15. Emends
17. Amoral
19. Smudge

20. Gold Foil

22. Resonate

24. D Layer
Resistance Wire
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DO

1. Absolute Ampere
2. Long

3. Detect

4. Algorism

S. Kerr

7. Not And

8. Radio Altimeter
12. Greed

14. Daraf

16. Die Casts

18. A Green

21. Ladder

23.  Obit

25. Axis
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COURSES OF INSTRUCTION [
LONDON BOROUGH OF EALING

RADIO AMATEURS’ EXAMINATION COURSE

Radio Amateurs’ Examination Courses: Wednesdays, 6.30-9.00 p.m. starting 23rd September. Enrolments:
Wednesday and Thursday, 9th and 10th September, and Wednesday, 16th September, from 6.15 to 8.15 p.m., Room 8,
Acton Technical College, opposite Acton Town Hall, Acton, London, W.3. Fee: For three terms, £3 0s. 0d

Lecturer: W. G. Dyer, M.LLE.E., G3GEH.

LONDON BOROUGH OF HOUNSLOW

BASIC ELECTRONICS HOBBY COURSE
The making up of novel and interesting electronic circuits of all descriptions using transistors and other modern
electronic devices. It will be assumed that participants are without previous knowledge. '

HESTON: Friday

HIGH FIDELITY AND TAPE RECORDING

The course is designed to give an insight into the technique of high fidelity, tape reproduction and recording
and to get the best out of existing apparatus and machines, including notes on construction and maintenance
Programming and special applications, both stereo and mono, will be dealt with, as will be sound on tape or
film for cine work.

BRENTFORD: Wednesday

MATHEMATICS OF RADIO

This course has been specially designed to help those who are interested in radio but need help to comprehend
the mathematics involved. It will be useful both to those taking radio servicing and to those studying for the
R.A.E. The course will start on 6th November, 1970. Fee is £3 or as an extra class 20/-.

BRENTFORD: Friday

RADIO AMATEURS’ COURSE

This course is in preparation for the City and Guilds Examination which qualifies the successful candidate for
recognition by the Postmaster-General for the purpose of Radio Transmission. The work includes: simple
magnetism and electricity, principles of radio, valves and transistors and circuits, radio receivers, low-power
transmitters, aerials, measurement of frequency meters. After the examination the course will include lectures
on equipment design.

BRENTFORD: Monday

RADIO HOBBIES
For the amateur radio enthusiast. Learn how to build and operate your own set. A transmitter is available.

CRANFORD: Monday

RADIO AND TELEVISION SERVICING

Electron theory, magnetism, resistors, capacitors and inductors. Valves and transistors. Test equipment. Circuits.
Fault finding. The course should enable the layman to keep his radio and television set in good repair, and
prevent accidents from ignorant handling.

BRENTFORD: Tuesday (1st year), Thursday (2nd year)

CITY OF GLASGOW

RADIO AMATEURS' EXAMINATION COURSE :

The Course will meet at the College on Tuesdays and Thursdays from 7.00-9.30 p.m., commencing Tuesday,
15th September, 1970. Enrolment will take place at the College at 7.00 p.m. on the opening evening, and the
fee for the course is £3. 0s. 0d., payable on enrolment. Students under the age of 18 on 1st August, 1970, will

not be required to pay a fee.
The syllabus of the course embraces theory, licence conditions, and morse instruction, and no prior knowledge

is assumed or required.
The Glasgow College of Nautical Studies, 21 Thistle Street, Glasgow, C.5.

BARKING, ESSEX

RADIO AMATEURS’ EXAMINATION COURSE

A Course for the R.A.E. will be held at the Cascoigne Recreation Centre, Cascoigne School, Morley Road,
Barking, on Tuesday evenings at 7.30 p.m. commencing on the 22nd of September. H
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fladio
- 10DIGS

By Recorder

ANY, MANY. YEARS AGO,
M when 1 was cven greener

than 1 am at present, I took
out two Provisional Patents. One
was for a television line hold con-
trol circuit which saved a potentio-
meter and used an adjustable in-
ductor instead, and the other was
for an electromagnetic ion trap
magnet. To explain the reason for
the latter, T should tell you that in
those far-off days some TV manu-
facturers had trouble with the steady
spot which remained at the centre of
the screen after switching oft the
set. With some tube circuits this
spot could be so bright:as to
burn the unprotected phosphors on
the inside of the screcen. The idea
behind the electromagnetic ion trap
magnet was that no current would
flow through its coil after the set
was switched off, whereupon the
electron stream from the gun would
not be directed towards the screen
but would merely bash harmlessly
away against the side of the tube
neck.

The reasons why neither of these
ideas ever showed any signs of
success are because the variable in-
ductor in the line hold control cir-
cuit was a darned sight more ex-
pensive than the pot it replaced, and
becausc electromagnetic ion trap
magnets had been in use in the
States for many vyears previously
but nobody had told me.

NEW INVENTIONS

Since those days T have felt that
it is better to pick up a fee for
publishing bright ideas in the
technical press than it is to keep
quiet about them and pay a fee to
a Patent Agency. In consequence, I
now pass on details of some of the
latest ideas I'm developing.

The first of these is the “Recorder
Electrical Fly-Trap”. Take a piece
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of Veroboard with 0.1in. hole mat-
rix and connect alternate copper
strips  (i.e. every other strip)
together at one end. Then, at the
other end. connect together the
interleaving alternate strips. Next.
connect the two sets of strips to the
a.c. mains, smear some Hartley's
Raspberry Jam across them, switch
on and wait for your first victim,
It's going to be a very light-footed
fly who doesn’t allow at least one
pair of its complement of legs to
fall on alternate strips.

A development of this basic
scheme is to connect the sets of
alternate strips to a bridge circuit
instead of to the mains. The bridge
circuit is coupled to a sensitive d.c.
amplifier which opcrates a solenoid.
When a {ly settles onto the Vero-
board it will cause a resistance to
appear between the sets of strips.
whereupon the bridge becomes un-
balanced and the solenoid operates.
causing a large mallet to descend
on the fly. The only snag with this
last idea is that the jam used for
bait has to be non-conductive. but
I'm working on that.

A further projected scheme is in-
tended to guard against those people
who leave lighted cigarettes on ash-
trays and forget all about them.
What happens then is that. as the
cigarette burns away, the weight of
cigarette outside the ash-tray edge
becomes greater than that inside.
with the result that the lit cigarette
falls over the edge of the ash-tray
and proceeds to burn the furniture
surface underneath. With my idea, a
thermistor is mounted near the ash-
tray edge and exhibits an increased
resistance if its temperature rises
due to the burning away of a for-
gotten cigarette. The increased re-

sistance is then made. by way of a
suitable amplifier. to ‘energise a
solenoid-actuated pair of secissors
which neatly snip off the projecting
length of cigarette. This falls harm-
lessly to the surface under the ash-
tray whilst the lit section is left to
finally burn itsell out, staying safe-
ly within the ash-tray area.

Perhaps the best of my recent
ideas is an electronic power oscil-
Jator for driving a standard electric
clock. This uses two 6V6's in push-
pull in the output stage. runs at
50Hz and provides an output at 240
volts which is more than adequate
for the low power requirements of a
clock. To ensure that the oscillator
runs accurately at 5S0Hz, o small
coupling capacitor keeps t syn-
chronised with the a.c. maine.

[ hope to release further details
of my latest inventions. as aixd when
they materialise. in future issues of
this journal.

NEW TYPE OF ENGINEER

As. 1 think, most people who have
had experience in factory produc-
tion of electronic equipment will
agree. there is a serious gap in
communication between the design
and production departments of the
larger companies. All too often the
design boys dream up a new
assembly or sub-assembly uader the
happy self-delusion that it will
build up on the product:on line
just as casily as it did in the de-
velopment laboratory (even if they
did have to ask the tea-woman to
hold a thumb on the tcp of a
cluster of resistors whilst three

technicians soldered- up thzir com-
mon connections to a single 6BA
tag).

S

Tl o
A i .

The ‘Digimetrix’ digital multimeter Model DX703A, also available

from ITT Components Group Europe, measures a.c. and d.c. volt-

age up to 1,000 volts, a.c. and d.c. current up to 1 amp, and
resistance up to TMQ
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This lack of communication is
high-lighted in a report entitled
‘Electronic Production Testing in
British Industry - The Present
Situation and a Pattern for the
Future’, which is available from the
Research Division, The Marconi
Company, Widford Hall, Chelms-
ford, Essex. The report comprises
ten volumes at £10 the sct, or £1
for each volume. I appreciate that
this is not the sort of literature
which the home-constructor would
feel was within his interests or his
pocket, but quite a few readers of
The Radio Constructor are directly
employed in the electronics manu-
facuring industry and are involved
in what the report has to say. Also,
what goes on in the factory con-
cerns all of us, if only as consumers
of completed products.

The report is the result of an in-
tensive study aimed at the problem
of maintaining and improving the
quality of British electronic pro-
ducts,” and was carried out by an
Advisory Panel consisting of five
senior officers of the Ministry of
Technology and fifteen senior engi-
neering executives drawn from in-
dustry and the Post Office. It was
sponsored jointly by The Marconi
Company and the Ministry of
Technology.

The report is largely concerned
with adequate testing of components
and products, and recommends that
design enginecers should understand
better the effect that their design
actions have on the costs of detect-
ing and correcting product faults.
A plan of production testing should
be started at the carliest possible
design stage of a product. and it
should include the testing methods
to be used and the levels of quality
to be achieved at each stage of pro-
duction. It must be continually open
to modification as new production
experience is obtained, so that the
most cost-cflective  checking of
quality can be achieved.

These requirements can only be
fulfilled by combining design skill
with a thorough experience of pro-
duction methods. In view of the
urgency of the requirements, and
due to the communication gap be--
tween design and production de-
partments I mentioned earlier, the
report recommends the creation of
a new and separately managed en-
gineering activity which would be
named ‘Test Engincering (Planning)’.

For this activity a new type of
engineer must be trained who can
work as an active link between de-
signers and testers. He must be able
to evaluate the latest methods of
testing and make constructive pro-
posals to designers aimed at
achieving more cost-eflective pro-
duction testing.

The study report, which includes
proposals for industrial and govern-
ment action to remedy the present
situation, is at the time of writing
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these notes under consideration by
the Ministry of Technology.

THERMISTOR RANGE
EXTENDED

The photograph shown below this
month illustrates, in very striking
manner, the fact that the range of
‘Positte’ thermistors manufactured
by ITT Components Group Europe
(Thermistor Product Division, Edin-
burgh Way, Harlow, Essex) has becn
extended to cover a switching tem-
perature range from 80°C to 170°C.
Previously, these thermistors have
only been available for operation at
120°C and 130°C.

A selection of the 3mm and
5mm diameter thermistors from
the new ‘Positte’ range manu-
factured by ITT Components
Group Europe for overload and
overheat protection purposes

‘Positte” thermistors consist of
small discs of doped barium tita-
nate, with electrical connection
made by two flexible p.t.f.e.-coated
lead-out wires. These thermistors
have a positive temperature co-
efficient and a nominal impedance at
the reference temperature of 1,0009.
The reference temperatures at which
‘Positte’  thermistors are  now
available are 80°C, 90°C, 95°C,
110°C, 120°C, 130°C, 140°C,
155°C and 170°C. The extended
range includes both 3mm and Smm
diameter discs with lead-out lengths
of 130mm or 120mm.

DIGITAL MULTIMETER

The other photograph illustrates

another ITT Components Group
Europe product, this being the
‘Digimetrix”  digital  multimeter

model DX703A.
This multimeter measures a.c. and
d.c. voltages up to 1,000 volts, a.c.

www americanradiohistorv com

and d.c. currents up to 1 amp and
resistance up to 1MQ. Input impe-
dance is 10M{, remaining constant
on every range. The instrument is
well protected; it will take for
example 1,000 volts d.c. or 350 volts
a.c. without damage cven on its
most sensitive ranges.

Two input terminals suffice to
connect to all 25 ranges of the
multimeter, selection being by

means of push-button switches. An
unusual feature is the built-in
analogous meter, which shows
which way the quantity being
measured is varying, and provides a
check on overloads.

The instrument has a carrying
handle which also acts as a stand.
It weighs 6lb., is 9in. wide, 6%in.
deep and 34in. high, and is available
from ITT Components Group
Europe. Trading Services, Edin-
burgh Way, Harlow, Essex.

BASIC THEORY

It isn’t a bad thing every now and
again to get down to a little basic
electronics, so let’s just take a quick
look at something which could quite
definitely happen in theory - al-
though you might have difficulty in
proving it in practice!

We start off with two flat metal
plates of equal area and shape,
together with two very thin sheets
of insulating material which ofters
infinite resistance to the flow of
electric current. These two sheets
are equal in thickness and have a
shape and area which allow them
to overlap all edges of either of the
metal plates if placed over it.

First of all we place one insu-
lated sheet over one metal plate,
with the sheet overlapping all the
metal plate cdges, then put the
second metal plate over the in-
sulating sheet so that it is positioned
exactly over the first plate. The re-
sult is a capacitor. We next charge
this to 50 volts by connecting a 50
volt battery to the two metal plates.
We then disconnect the battery, re-
move the top metal plate by means
of an insulated pair of pliers (again
assume infinite resistance), insert the
second insulating shcet over the
first and replace the top metal plate.

What’s the voltage across the new
capacitor that is now formed?

The answer is 100 volts. To under-
stand why this should be so re-
member that in a capacitor the
charge in coulombs (Q) is equal to
capacitance in farads (C) multiplied
by applied voltage (E). Under our
theoretical conditions none of the
original charge from the 50 volt
battery was allowed to leak away.
At the same time, by adding an
extra sheet of insulating material
we halved (approximately) the
capacitance. Since Q is unaltered
and C is halved, E must be doubled.

|
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LATE NEWS

Times = GMT

* AMATEUR BANDS

Frequencies = kHz

@® LIBERIA

EL7NB has been logged on 21080 using c.w. and
giving the name as Laura and QTH as Tchien.

® ANGOLA

CR60K has been heard on 14MHz ss.b. giving
the QTH as Post Box 275 Angola.

® UGANDA

SXS5MP, recently logged using 14MHz c.w., asked
for QSL’s via LASML. 5X5FS has also been heard
using the c.w. mode on this band.

@® BRITISH VIRGIN ISLANDS

VP2VI, very active recently on 14MHz s.s.b.. has
VE3ACD as his QSL. Manager.

® DOMINICA

VP2DAE heard on 14MHz s.s.b., asks for QSL
cards to be sent via VE3EWH.

® EASTER ISLAND

Al who logged CEJAE on 2IMHz c.w. during the
recent Dx-pedition should QSL via WA3HUP.

@ MALAYSIA

9IM6HM has been heard on various frequencies in
the 14MHz band using s.s.b. Also heard was
IMBFMF.

* BROADCAST BANDS

® BOLIVIA

CP30 Radio Santa Cruz, listed on 6135 (IkW) has
been reported on the new frequency of 9605 around
0130.

® MALAWI

Radio Malawi, Blantyre, can be heard with the
new 100kW transmitter on 3380 and 5955. An English
programme is radiated at 1930 and the station signs
off at 2115 with the National Anthem.

@ UNITED ARAB REPUBLIC

Cairo now radiates programmes in English as
follows — from 0200 to 0330 on 9475 (50/100kW) to
N. America; from 2145 to 2300 on 9675 to Europe;
from 1730 to 1845 on 17655 (100kW) to Africa; from
2030 to 2200 on 17755 to W. Africa and from 1315
to 1430 on 17920 (50/100kW) to S. Asia. The 9675
and 17755 channels are not listed.

@ MONACO
Radio Monaco now broadcasts a music programme

entitled “Flying Records™ every Sunday from 1800
to 1825 on 6035 and 7135 (both 30kW).

® CONGO

The People’s Republic can be heard over Brazza-
ville on the listed 4800 (4kW) channel but sometimes
wanders to 4802. Brazzaville has also been logged
on the 3232 (1.5kW) channel.

@® NORTH VIETNAM

Hanoi radiates an English programme at 2000 and
has been heard with station identification at 2010 on
15023 (listed 15018).

Acknowledgements to our own Listening Post and
SCDX. |

LST ELECTRONIC
COMPONENTS LTD.

During the last few years this

company has sold many thousands

LAST L&AK ROUND

of copies of RCA Ilobbies Circuit
HNM.90. to

electronics enthusiasts but some of

Manual, reference
the special transistors specified for
the many uscful and varied circuits
described have been unobtainable.

LST Electronic Components Ltd.,
after some months of cffort, have
now managed to publish a short list
of direct equivalents for use with
the projects mentioned above and
would be pleased to contact the
many customers who purchased the

- Manual in order to provide the list

free of charge.
SEPTEMBER 1970

JORDAN ON THE AMATEUR BANDS

One of the great surprise events this year has been the advent of
s.s.b. signals from JYI, operated by King Hussein, from this rare
country.

Using Drake equipment bought for him by his wife as a Christmas
present, the station was set up at Hummar — just outside Amman -
with the help of SVOWIL.

The King chose JYI as his callsign and was soon kept busy giving
many Dx'ers a new country and explaining to every contact the facts
about the unusual call.

King Hussein recently ordered seven complete Amateur radio sta-
tions for installation in Jordan schools and orphanages. Each station
will run a full kW into a 3-band beam.

Tourists to Jordan will be allocated JY@, whilst nationals will have
JY7 and lower numbers. ]
121
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ANNOGUNCING . . .
o a PANEL SIGNS

IDEAL FOR WORKSHOP USE Permanent Paint Transfers

WORDING (Sets 3 and 4) COMPLETELY
REVISED. Over 1,000 words. Height of Letters
340in. FREQUENCY LISTS (Sets 5 and 6).
Now in kHz and MHz.

Supplied to Universities, Technical Colleges,
Government Establishments, Research Lab-
oratories and Industry.

@ Easy to fix
® Permanent and durable
@ Stapled in booklet form : J :
@ Designed to hang above workbench - ‘ :
#® Pocket for loose cuttings nnn‘l‘n nn‘usllln“n'“n

2 Professional finish

The Perfect Transfer for
the Home Constructor

Each Set contains Six Sheets

& '5':‘}5
2%?535;5 =

$iribigdii

To Data Publications Ltd.
57 Maida Vale, London, W 9

Please supply:

W Set3 Wording—WHITE
W Set4 Wording—BLACK
* Set5 DIALS—clear background

W Set 6 DiIALS—black background

L e e o —— — . —— S ————— — R — R T G S S g R R n S
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SMALL ADVERTISEMENTS

Rate: 9d. per word Minimum charge 12/-
Box No. 2/- extra.

| Advertisements .must be prepaid and all copy
must be received by the 4th of the month for
insertion in the following month's issue. The
Publishers cannot be held liable in any way
for printing errors or omissions, nor can they
accept responsibility for the bona fides of
advertisers. (Replies to Box Numbers should
be addressed to: Box No. , The Radio
Constructor, 57 Maida Vale, London, W.9.)

=

NEW CATALOGUE NO. 18, containing credit vouchers
value 10/-, now available. Manufacturers new and
surplus electronic and mechanical components, price
4/6d. post free. Arthur Sallis Radio Control Ltd.. 28
Gardner Street, Brighton, Sussex.

TO .CLEAR. Back numbers of “The National Gco-
graphical Magazine”, from January 1959. 3/6d. cach
post paid. Box No. G110.

SERVICE SHEETS. Radio, Television, Transistors. Tape
Recorders, Record Players. Catalogue 2/6d. S.A.E.
please. Hamilton Radio, 54 lLondon Road. Bexhill,
Sussex.

RADIO BARGAINS. Guaranteed, Internet 10. transistor
radios. two band. leather case, earpiece. batteries. size
6. x 3}in. x 13in. Excellent value at £4 10s. 0d. plus
3/-p. & p. CW.0O. to: G. & S. Electric. Greatness Mill
Yard, Mill Lane, Sevenoaks, Kent.

BUILD IT in a DEWBOX robust quality plastic cabinet
2in. x 2%in. x any length. S.A.E. for details. D.E.W.
Ltd., 254 Ringwood Road, Ferndown, Dorset. Write
now - right now.

MAGAZINES TO CLEAR: (CQ 1947-November, 1955-
April, 1957-February to June. 1959-July to December.
complete, 1964-March missing, [1965-complete. 1/6d.
per copy. OST, 1948 October, 1961 Octoher to Decem-
ber. 1962 September, 2/- per copy. RSGB Bulletin,
1956-May, September. October, 1957-August. Septem-
ber, 1958-February, July to December, 1959-60-com-
plete, 1961-August, September missing, 1962-February
to May, 1/- per copy. 73, 1963-July, August, Septem-
ber to November, [967-January. October. 1968
January, February, April & November, 1/6d. per copy.
Wireless World, 1947-December,  1958-September.
1960-January, April, June. September to December.
1964-January, December, 1965-January to June, 2'-
per copy. Box No. G114,

EX-GOVT. COMMUNICATION RECEIVERS, signal
generators, calibrators, components, etc.. with money
back guarantee. S.AE. list. P. R. Golledge. G3EDW.
Glen Tor, Torrington, Devon. Telephone: (STD 08-032)
2411,

MUSICAL MIRACLES. Send s.a.e. for details of Drum
Sound Modules, versatile bass-pedal accompaniment
unit, self-contained with unique effects. Kits for Waa-
waa pedals, 49/- Also bargain components, reed
switches, etc. D.E.W. Ltd., 254 Ringwood Road. Fern-
down, Dorset.

WAN'!]‘ED:.G]ass paper weights. Details to Box No.

G117.

WANTED: Teleprinter instruction manuals. etc. All
types. All letters answered. R. J. Goode, P.O. Box 6070,
Auckland, New Zealand.

ARE YOU A MOTORING ENTHUSIAST? The seven
Fifty Motor Club caters for all types of motor sport—
racing, rallies, hill climbs, etc. Monthly Bulletin free
to members. For full details write to: The General
Secretary, Colin Peck, “Dancer’s End”, St. Winifred's
Road, Biggin Hill, Kent.

(Continued on page 125)
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BENTLEY ACOUSTIC GORPORATION LTD.

38 Chalcot Road, Chalk Farm, The Old Police Station
LONDON, N.w.i. Gloucester Road
0} - 722 9090 LITTLEHAMPTON, Sussex
Please forward all mail orders to Littlehampton PHONE 6743
5Z4G 7/—-|ECC84 6;3;PC88 10/3|PY801  6/9 ACIS6 4/~|BY126 3 /-
6ATE 4/-|ECC85 5/6[PC9S 8/3|RI19 7/0|ACI57 5/~ BY127 3/6
6/30L2 12/-1ECC86 8/—{PC97 8/6{U18 20 15/-|ADI40 7/6|8YZiI0 5/~
R7 15/9(ECC88 7/-|PC900 7/6(U19  34/6 'AD149 8/~|BYZII 5/-
6BW7 13/-|ECCI89 9/6/PCC84 . 6/3|U2S 13/-|ADI6! 9/-[BYZI2 5/-
6F23 14/3|ECF80 6/61PCC8S 6/6|U26 11/9{AD162 9/-/BYZI3 5/~
6F28 14/-|ECF82 6/6/PCC88 99(UI191 I2/6|AF| 14 4/-|OA70 3/-
6L6GT 7/9|ECF86 9/-(PCC89 9/6(U301 VI/-|AFIIS 4/3[QA79 1/9
9D7 15/6|ECH42 12/9iPCCI89 10'6/UB0I  19/6 AFII9 3/-{OA8I1 /9
1OF18 7/-|ECH8I 5/9|PCF80 6/6|UABCB0 6/6 [AFI21 6/-[OA90 2/6
30C15 13/-|ECH83 8/-|PCF82 6/3|UBC8I 7/~ |AF126 S5 —[OA9I /9
30C17 16/-|ECH84 7/6|PCF84 8/-|UBFB0 5’9 AF139 13/-|OA95 1/9
30C18 14/-ECL80 7/-|PCF86 10'-|UBF89 6/9 AFI80 9/6/QA200 1/~
30FS 16)-[ECL82 6/6|PCF200 13/3[UC92  5/6|AFI86 11/-{OA202 2/-
30FLI 13/9|ECL83 9/—|PCF80) 7/-|UCC84 8/-|AF239 7/6|/0C23 7/6
30FL2 15/-|ECLB6 B/-|PCF802 91-[UCCBS 7/3|BAIO2 9/-|OC24 7/6
30FLI4 14/6 |E 12/6PCH200 12/3|UCF80 8/3|BAIIS 2/8{OC25 7.6
30LIS 13/$|EF41 10/-|PCL82 7/3|UCH21 9/-|BAIl6 5/-[0C28 9/
30L17 IS/6|EFB0  4/61PCL83 10/-1UCH42 12/-|BAI29 2/6/OC35 7/6
30P4 12/-1EF85  5/3|PCL84 7/6]UCHB8I 6/6|BAI30 2/~|OC36 7/6
30P4MR 17/6 |[EF86  6/3|PCLBOS/85 9/-|UCL82 7/-|BCIO7 4/-|OC38 8/6
30P12 13/9|EF89  5/-|PCLB6 8/6{UCLB3 10/-|BCI08 3/6/OC44 2/-
30PI19 12/-|EF9I 3/3|PEN4SDD 15/-|UF41  10/-|BCI13 5/-|OC45 2/-
30PLI 13/9(EFIB3  6/-(PFL200  11/91UF80 6/9/BCI18 4/6|0C46 3/-
30PLI3 15/6|EF184 6/-|PL36 916/ UUFBS 6/9|BCYI0 5/~10C70 2/3
30PLI4 15/~|EH90  7/6|PL8I 9/6| UF86 9/-BCY12 §/-[OC7I 2/-
30PLIS 15/-|EL34 10/6|PL82 6/6(UF89 6/9BCY33 5/-|10C72 2/-
DYE6/87 5/9|EL4l  11/-|PLB3 6/6(UL4l  10/6 BCY34 4/6/OC74 2/6
DY802 9/6[ELB4  4/9/PLB4 6/6(ULB4  6/6 BCYI8 5/-10C75 2/-
El 12/<|EL9S  5/3]PL500 t3/-lUMBO  6/6 BCY39 4/6/OC78 3/-
PL504 13/6|UY41  7/6:BCZI| 3/6|/OC78D 3/~

88CC
EABCS80 6/6|[EM8O  7/6
EAF42 10/-EM8I  7/6|PL508 27/10/UY85  5/9|8DII9 9/-]OC8I1 2/-

EB34 3/-1EM84  6/6|PL509 28/9 IN404  6/-|BFY50 4/-|OC8ID 2/~
EB9I 2/3|EMB7  7'6|PX4 23/€ |2N2297 4'6|BFYS5I 4/-/OC82 12/3
EBC4| IE[EYS1  7/6|PX25 23/6 2N2369 4/3(BFY52 4/6(OC83 4/-
EBC8I| 6/6|EY86/876/6|PY32/33 10/- IN3D53 6/6|BFI59 5/-/OCB4 3/-
EBF80 6/9|EZ40  7/6|PY8) 5/312N3703 3/9IBF163 4/-|0CI123 4/6
EBF83 8/-|1EZB0  4/6|PY82 5/3|2N3709 4/-|BF173 7/6(OCI39 4/6
EBF89 6/3|EZ8)  4/91PYB3 5/9|AAIIS  3/-|BFIB0 6/-|OCI169 3/6
EC92 6/6 |HVR2 10/6|PY88 6/9|ACII3 5/~|BYI00 3/6|OCI72 4/-
ECC8i 3/9 IKTW6212/6|PY500 21/16|ACI127  4/3(BYI0I 3/-{OC200 4/4
ECC82 4/6 KT88 34/-|PYBOD 7/6{ACI28 4/-[BYI05 3/6|OC202 4/6
I ECC83 4/6)PCE6  10/3]QQV03/1024/-|ACIS4 5/—(BYI14 3/6jOC203 4/6

Terms of business: Cash with order only. No C.O.D. Post/Packing 6d. per item.

Qrders over £5 post free. All orders despatched same day as received by first

class mail. Compl. | includi tr i section and components

with terms of business i/-. Any parcel insured against damage in transit for

6d. extra, Business hours 9 a.m.-5.30 p.m. Saturdays 9 a.m.—| p.m.
Littlehampton closed Sats.

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
est.i9i  ELECTRONIC ENGINEERING

First class opportunities in Radio and Electronics await
the ICS trained man. Let ICS train YOU for a well-paid
post in this expanding field.

ICS courses offer the keen, ambitious man the oppor-
tunity to acquire, quickly and easily, the specialized
training so essential to success.

Diploma Courses in Radio TV Engineering and Servicing,
Colour TV Servicing, Electronics, Computers, etc. Expert
coaching for:

C. & G. TELECOMMUNICATION TECHNICIANS CERTS.

C. & G. ELECTRONIC SERVICING

R.T.E.B. RADIO AND TV SERVICING CERTIFICATE

RADIO AMATEURS EXAMINATION
P.M.G. CERTIFICATES IN RADIO TELEGRAPHY

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO COURSES

Build your own 5-valve receiver, transistor portable,
signal generator, multi-test .meter—all under expert
guidance.

POST THIS COUPON TODAY and find out how ICS can
help YOU in your career. Full details of ICS courses in
Radio, Television and Electronics will be sent to you by
return mail.

MEMBER OF ASSOC. OF BRITISH CORRESPONDENCE COULLEGES.

INTERNATIONAL CORRESPONDENCE SCHOOLS

) Dept. 248, Intertext House, Stewarts Road, London, S.W.8.

* % % %

BLOCK CAPITALS PLLASE
l ADDRESS ... s s e o e e e |
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If you're a telecommunications
man and match up

to the qualifications below
cut yourself into a slice of _
Britain's future L.

e .
3 3

Tl e T

il l
5 N N _ |

Become a

Radio
Technician

in the fast-growing world of
Air Traffic Control

Please send me an application form and
details of how | can join the fascinating world of
Aur Traffic Control Telecommunications

Name ... ..

Address ..

RCT/E2

Not applicable to residents outside the United Kingdom

To: A J Edwards, C Eng, MIEE,

The Adelphi, Room 705, John Adam Street,
London WC2

marking your envelope ‘Recruitment’

Sending this coupon could be your first step to
ajob that's growing inimportance every year.

The National Air Traffic Control Service needs
Radio Technicians to install and maintain the vital
electronic aids that help contro! Britain's
ever-increasing air traffic

This is the kind of work that requires not only highly
specialised technical skills but also a well developed
sense of responsibility, and candidates mustbe
prepared to undergo arigorous selection process.
Those who succeed are assured a steadily developing
career of unusual interest and challenge. Starting

salary varies from £1044 (at 19) to £1373 (at 25 or
over)- scale maximum £1590 (higher rates at
Heathrow). There is a good annual leave allowance
and a non-contributory pension for established staff

You must be 19 orover, with atleast one year's
practical experience in telecommunications,
("ONC’ or'C and G’ qualifications preferred)

NATCS

National Air Traffic Control Service

Electronic
Test
Engineers

Pye Telecommunications of Cambridge has
immediate vacancies for Production Test
Engineers. The work entails checking to an
exacting specification VHF/UHF and SSB
radio telephone equipment before customer
delivery; applicants must therefore have
experience of fault finding and testing
electronic equipment, preferably
communications equipment.

Formal qualifications, while desirable, are
not as important as practical proficiency.
Armed Service experience of such work
would be perfectly acceptable.

Pye Telecom is the world’s largest exporter
of radio telephone equipment and is
engaged in a major expansion programme
designed to double present turnover during
the next 5 years. There are therefore
excellent opportunities for promotion
within the Company. Pye also encourages
its staff to take higher technical and
professional qualifications. These are
genuine career opportunities in an
expansionist company so write, or
telephone, for an application form without
delay. Interviews can be arranged anywhere
in the country at locations to suit the
majority of applicants.

Mrs A. E. Darkin, Pye Telecommunications
Ltd., Cambridge Works, Haig Road,
Cambridge. Telephone: Cambridge 51351

i

& Pye Telecommunications Ltd Q’@

THE RADIO CONSTRUCTOR
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SMALL ADVERTISEMENTS

(Continued from page 123)

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to members including Q.S.L. Bureau, Ama-
teur and Broadcast Translation, Technical and I[dentifi-
cation Dept.—both Broadcast and Fixed Stations, DX
Certificates, contests and activities for the SWL and
transmitting members. Monthly magazine, Monitor,
containing articles of general interest to Broadcast and
Amateur SWLs, Transmitter Section and League
affairs. etc. League supplies such as badges, headed
notepaper and envelopes, QSL cards, etc., are available
at reasonable cost. Send for League particulars. Mem-
bership including monthly magazine, etc., 35s. per
annum. Seccretary ISWL, 1 Grove Road, Lydney,
Glos.,, GL15 5JE.

TEST EQUIPMENT - Taylor 61A Sig. Gen. £25.
Heathkit RFIU Sig. Gen. £12 10s. 0d. and 012U
Oscilloscope £20. All in good condition. Telephone:
Staines 53601.

WANTED: Books, brochures, pamphlets, etc. re FAX.
Any information of interest. G2UK, “East Keal",
Romany Road, Oulton Broad, Suffolk.

“MEDIUM WAVE NEWS” Monthly during Dx season.
—Details from: K. Brownless, 7 The Avenue, Clifton,
York.

STAMP COLLECTION. Containing 1TU issues, railway
centenary, and many other space, scientific and
medical commemoratives. S.A.E. for details. Total
catalogue price around £175. Box No. G128.

MINIATURISED TOP BAND mains powered Tx. Top
Band command Rx. £15 o.n.o. Box No. G129.

2 WATT TRANSISTOR RECORD PLAYER AMPLI-
FIERS. Not a kit, but built and tested. Complete
amplifier measures 24 x 34 ins. Standard 3 ohms out-
put, frequency response = 2dB from 12 to 12,000 c.p.s.
Can be used for baby alarms, intercoms, etc. Supplied
with full connection details, only 22/6d, p.p. 1/6d.
S0O0mW amplifier kit, 3 transistor, with circuit, 10/6d,
p.p. 1/-. Tested transistors 8/- dozen, 1/- each, similar
to 2N697, 2N706, OC44, OC71, OC81, BFY50. Assorted
NPN PNP silicon germanium, untested but guaranteed
60% good, 25 for 4/-, p.p. 6d. A. Manley, 111 Mayow
Road, Sydenham, London S.E.26.

WORLD DX CLUB covers all aspeets of SWLing on
Amateur and Broadcast Bands through its monthly
bulletin “Contacr’”. Membership costs 25s. a year. En-
quiries to Secretary, WDXC, 17 Taunton Road, Bridg-
water, Somerset.

BOOKS FOR SALE: "The Story of the lonosphere” 5/-.
“Alfred Nobel”, Bergengren, 15/-. “Science Survey 37,
Vista Books, 10/-. “Science Today & Tomorrow', 2nd
serics, 5/-. “Basic Astro Navigation”, Dixon. 17/6d.
“The Sextant Simplified”, Watts, 7/6d. “‘The Book of
the Sextant”, Hughes, 5/-. “An I[ntroduction 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
Worlds — The Earl of Birkenhead’, 30/-. “The Mes-
sage of the Genes”, Sullivan, 15/-. “Yacht Racing”, Sth
edition, Sturges, 30/-. “Health Physics”, Rees, 55/-.
“Practical Yacht Racing”, Schiottz, 10/-. “Astronautics
in the Sixties”, Gatland. 10/-. “Space Research &
Exploration”, edited by Bates, 10/-. “Earth's Envel-
ope”, Theo Lobsack, 10/-. “Man on the Moon”, Ryan,
10/-. “Jane’s Fighting Ships”, 1965-66, £6. Box No.
G130.

FREE GIFT when you request our quality stamps,
supplied on approval. Generous discounts. Details
from: Watson’s Philatelic Service, 6 Beech Avenue,
Brentwood, Essex.

(Continued on page 127)
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RADIO
OPERATORS

There will be a number of vacancies in the
Composite Signals Organisation for ex-
perienced Radio Operators in 1971 and in
subsequent years.

Specialist training courses lasting approxi-
mately nine months, according to the
trainee’s progress, are held at intervals.
Applications are now invited for the course
starting in January 1971.

During training a salary will be paid on
the following scale:-

Age 21 £848 per annum
22 906 ., s
23 943 ,, T
24 981 ,, x

25 and over 1,023 ,, o0

Free accommodation will be provided at
the Training School.

After successful completion of the course,
operators will be paid on the Grade 1 scale:-

Age 21 £1,023 per annum
22 1,087 ,, o
23 1,150 ,, »
24 1,214 ,, o0
25 (highest 1,288 ,, .
age point)

then by six annual increases to a maximum
of £1,749 per annum.

Excellent conditions and good prospects
of promotion. Opportunities for service
abroad.

Applicants must normally be under 35
years of age at start of training course and
must have at least two years’ operating ex-
perience. Preference given to those who also
have GCE or PMG qualifications.

Interviews will be arranged throughout
1970.

Application forms and further particulars
from:—

Recruitment Officer (R.0.63)

Government Communications
Headquarters,

Oakley,

Priors Road,

CHELTENHAM,

Glos., GL52 5AJ.

Tel: Cheltenham 21491. Ext. 2270.
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NEW STYLE
SELF-BINDER

for “The Radio Gonstructor”

The “CORDEX" Patent Self-Binding
Case will keep your issues in mint
condition. Copies can be inserted or
removed with the greatest of ease. Rich
maroon finish, gold lettering on spine.

Specially constructed Binding Cords are made
from Super Linen of great strength, very hard
twisted and twice doubled. They are attached
to strong RUSTLESS Springs
under tension, and the method
adopted ensures PERMANENT
RESILIENCE of the Cords. Any
slack that may develop Is
immediately compensated for,
and the Cords will always
remain taut and strong. It is
impossible to overstretch the
springs, as a safety check-
device is fitted to each

PRICE 14/- Postage 1/6

Available only from:—

‘Data Publications Ltd.

57 Maida Vale London W9

JEF FOR LOWSET PRICES

NEW BRANDED FULL SPECIFICATION
SEMICONDUCTOR DEVICES
Best for Performance and Value

Integrated Circuits
U.S. General Electric
PA234 1 Watt Audio Amplifier 17/6
PA237 2 Watt Audio Amplifier 31/6
D40C1 4 Watt Darlington Amplifier. Very High Gain.
10.000 minimum 13/6
Plessey Microelectronics
SL402A Preamplifier and 2 Watt Amplifier

(equivalent to I1C10) 40/.
Signetics
N5709A Type 709 Op.Amp. 13/6
Micro Electronics
MEL 11 Photo Darlington Amplifier 9/6

Manufacturers’ Data Sheets or Application Notes supplied
FREE with each order for these integrated circuits.

Connectors for D.L.L. i.c.'s 6/-

High Quality Low-Cost Transistors
GE 2N5172°  1/9 MUL BFX86  6/-
ME 0412 3/9 MUL BDI124 12/-

Tl 2N4059 3/6 S 2N3055 14/-
Triacs for Full Wave Power Control:

RCA 40669 8A 400V (including insulating kit) 24/.

RCA 40583 Trigger Diode 5/3

Plastic Rectifiers for Power Supplies:
ITT | Amp 4000 series

IN4001, 50V 1/9 IN4004, 400V 2/

1N4002, 100V 2/- 1N4005, 600V 2/9

1N4003, 200V 2/2 1N4006. 800V 3/5
1N4007. 1000V 4/~

Westinghouse 1N4820 1.5A 400V. 2/6

EDI PD40 250V. R.M.S. 2A Bridge 1276

Gl w005 35v. R.M.S. 1A Bridge 7/6

JEF ELECTRONICS (R.C.9)
York House, 12 York Drive,
GRAPPENHALL, WARRINGTON, LANCS.
Mail Order Only. C.W.O. P.& P. 1/- per order
(Overseas 7/6). Money back if not satisfied.
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Have you sent for your copy 1

ENGINEERING OPPORTUNITIES is a highly informative 164 page
guide to the best paid en?neering posts. It tells you how you can
quickly prepare at home for a recognised engineering qualification
and outiines a wonderful range of modern Home Study Courses in
all branches of Engineering. This unique book also gives full details
of the Practical Radio & Electronic Courses administered by our
Specialist Electronics Training Division — explains the benefits of
our Appointments Dept. and shows you how to qualify for five
years promotion in one year.

“‘Satisfaction or refund of fee’’ terms

Whatever your age or experience you cannot afford to miss reading
this famous book. Send for your copy of ‘“ENGINEERING
OPPORTUNITIES" today — FREE.

Practical Equipment including Tools

The specialist Electronics Division of B.I.LE.T. NOW offers you a real
laboratory training at home with practical equipment.

Basic Practice ang Theoretical Courses for beginners in Radio, T.V..
Electronics, etc. Ask for details.

Which is your pet subject ?

A.M.LLE.R.E. City & Guilds [] Radio Amateur's Exam. [] R.T.E.B.
Certificate P.M.G. Certificate [] Practical Radio [J Radio & Television
Servicing [J Practical Electronics [] Eléctronics Engineering [
Automation [J

The B.1.E.T. is the Ieading institute ol its kind in the world.

Please send
Free Books and
Full Information

British Institute of
Engineering Technology

l

| NAME :
'EI ADDRESS

I ff’ 5 |

l Subject l
Of INTEres T reecsene e LY

ALDERMASTON COURT, Dept 4800, Aldermaston, Berks. I

THE RADIO CONSTRUCTOR
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SMALL ADVERTISEMENTS
{Continued from page 125) PLAI N_BAC KED

WANTED: Dial cord restringing instructions. or man- l
ual, for Philips radio, model B3G.74.A. Box No. G131,

HOLIDAY ACCOMODATION. Burwood Lodge Hotel,

Dawlish Road, Teignmouth, S. Devon. Especially for
parents with young children. Facing south, on the SELF-BI N DERS ‘
cliffs, direct access by private path to sea. Mothers'

Kitchen, automatic washing machincs, baby listening

service. Licensed lounge. Ample free parking. i
DEVICES & SEMICONDUCTORS available, large var- for your Other maga2|nes
ictv. Your requirements exchanged for interesting (max. format 7}” x 93”)

small Victorian/Edwardian articies, e.g. jewellery,
statuettes, mechanical items. oil lamp, letter balancc.
W.H.Y.? Send description. offcr by return. Box No.
G132,

POSTAL ADVERTISING? This is the Holborn Service.
Mailing lists, addressing, enclosing, wrappering, lac-
simile letters, automatic typing, copy service, campaign
planning, design and artwork, printing and stationery.
Please ask for price list—The Holborn Dircct Mail
Company, Capacity House, 2-6 Rothsay Street, Tower
Bridge Road, London, S.E.I. Telephone: 01-407-14935.

CIMBRER DX CLUB fcatures S.W.. M.W. Utility and
TV DX in monthly bulletin Cimbrer DX News.
Sample copy and details of membership for one
IRC to:= CDXC. Box 27. Aars. Denmark or to 32
Bromwich Street, Bolten. Lancs. BL2 1JF.

ESSEX GARDENERS. Buy your bedding and rock
plants, shrubs, etc., also cucti from May’'s Nurseries.
608 Rayleigh Road, Hutton. Brentwood. Essex. Callers
only. Monday to Saturday.

FOR SALE: Control knobs, 365pF, Wearite P coils, o
two PA, two PHF, mains transformers, type 3104A. The “CORDEX" Patent Self-Binding

Douglas, MTI1, L.F. choke, M101. Jackson drive 2154. ; i i mint
p.m. speaker 7 X 4 in. 3. Two ADTI40, two S00pF Case will keep your copies in

2-gang. Mullard EF41, EL42. S-meter MP2P. Output condition. Issues can be inserted or
transfotmers, 117/A, 117/E. S in. 152 speaker, HF510. removed with the greatest of ease.
tHughes, 11 Henley Road, Ludlow, Salop. Specially constructed Binding cords are
IF YOU HAVE ENJOYED A HOLIDAY on the Nor- made from Super Linen of great strength,
folk Broadsj vyhyhnot hclja Igo preserve these beautiful very hard twisted and twice doubled.
waterways. Join the Broads Society and play your part
N determining Broadlands future. Further details The.y are attached t_O strong RUSTLESE
from:—The Hon. Membership Secretary, The Broads Springs under tension, and the metho
Society, “Icknield”. Hilly Plantation. Thorpe St adopted ensures PERMANENT RESILI-
Andrew, Norwich. NOR 85S. ENCE of the Cords. Any slack that may
develop is immediately compensated for,
RADAR SPOTTER and the Cords will always remain taut
Prevention is best -~ YOU know it and strong. It is impossible to over-
Use our un’_"au"e"“n::"::;_m eeal stretch the springs, as a safety check-
radar receiveqr, Gives early wgzrnign device is fitted to each.
of_I Radar Speed Traps up to 1
E:";;‘pli’t"eg"°‘?:n’”‘emmed i COLOURS : MAROON OR GREEN
wiring). Compact. clips on to sun .
visor. Weighs only 10} ozs. (Please state choice)

NOW. £13.5.0. C.O.D. 5/- extra.
BELDING & BENNETT LTD, (Box 38) 45 Green Lane, Purley,

Surrey. Fc}r fullbdeczils Tel: 01-660 2896 or send 8d. in stamps.
Callers welcome by appointment. PRIGE P
ostage 1/6

WINGS APPEAL &7 s |
Available only from:-

AMTIAAP ™ Data Publications Ltd.
{f- 57 Maida Vale London W9
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CHASSIS

and

CASES v

E

H.L.SMITH & CO. LTD.

287/9 Edgware Road

London W2 «
TEL: 01-723 5891

BLANK CHASSIS

FOUR-SIDED 16 SWG ALUMINIUM
Size Price Base Size Price Base
6x4x2" 6/3 2/ 10x8x2}"” 12/~ 5/6
Tx4x13" 6/- 3/2 12x7x23” 12/= 5/11

ALUMINIUM, SILVER
CASES HAMMERED FINISH

Type Size Price Type Size Price

8x6x2"* 18/- W 12x7x7"” 37/6
N 6x6x3” 17/6 W 15x9x8" 48/6
N 4x4x2” 11/~ Y 8x6x6" 29/~
U 4x4x4” 1/= Y 12x7x7" 45/~
U Six4ix4i” 17/- Y 13x7x9” $0/6
U 8xéxé" 23/ Y 15x9x7" 53/6
U 9ix7ix34” 24/- Z 17x10x9” 72/6
U 15x9x9”" 49/~ Z 19x10x83” 78/-
W 8x6x6" 23/- *Height

Type N has removable bottom, Type U re-
movable bottom or back, Type W removable
front, Type Y all screwed construction, Type
Z removable back and front. Plus p. & p.

7x5x2" 7/6 3/S l2x9x2i" 13/9 7/-
Bx4x2" 7/- 3/4 13x8x24” 1379 6/11
8ix54x2" 8/= 3/9 14x7x3"  14/6 6/6
Ix7x2" 9/3 4/10  14xi0x2i" 16/- 8/7
|0x4x2£" 9/- 3/9 15x10x24"” 16/6 9/1
12x4x24” 10/~ 4/3 17x10x3" 19/6 10/1

12x5x3"  12/- 4/9
TO FIT OUR CASES

Ix53x13"  T/- 3/9 12x62x2”  10/9 5/11
Tx53x2" 7/9 3/9 14x84x2” 13/6 7/11
§ 11x63x14” 10/~ 5/6 lS}x?ixZi” 17/- 9/6
11x63x2" 10/- 5/6 174x94x2L” 18/6 10/6

Plus post & packing
PANELS: Any size up to 3ft. at 6/-sq. ft. 16 s.w.g.
(18 s.w.g. 5/3). Plus postage and packing.

If

you have ever wanted to write about your own
ideas in electronics which would interest D.LY.
constructional enthusiasts, let Babani Press know.
Would-be authors are invited to submit MSS and
circuits for publication in a forthcoming series of
books which will cover all practical aspects of
radio, audio, 1.C.s, electronic gadgets and gim-
micks, etc., etc. Outright purchase or royalty basis
as preferred. Get in touch with the Managing
Director who will gladly co-operate on all aspects
of the project with you.

BABANI PRESS (B.T. & F. CO. LTD.),
The Grampians, London, W.6.

DATA BOOK SERIES

50 PROFESSIONAL THE
YUkAN AEROSOL WAY -

YUMAW

SELF-SPTREN

(oot these airciying GREY HANMER
BLACK WRINKLE
i OW,/ R cr

ACKLE] finishes

Yukan Aerosol spraykit contains i6 ozs. fine quality durable easy instant
spray. No stove baking required. Hammers available in oy, blue, gold,
bronze. Modern Eggshell Black Wrinkiz{Crackle) all at 15/11 a¢ our
counter or 16/11, carriage paid. per push-button sell-spray can. Also
Durable, heat and water resistant Black Mate finish {12 o sell-spray
cns ooly) 1301l carriage paid.

SPECIAL OFFER: | can plus optional transferable snap-on trigger handie
fvalwe 5/-) for 18/H, carrlage paid. Choice of 13 seli-spray plam colours
aad primer (Mocor aur quality) also available.

Ploass ancloss cheque or crossad P.O. for total amount direct to:

pept: N/5 YUKAN, 307, EDGWARE ROAD, LONDON, W.2. [ 38
Wa sepplymany Government Departments. Municipal Authorities, lnstiutes | 7¢
sad Leading Industrial Organisauons—We can supply you tea.

S Open ll day Saturday. Closed Thursday afternoons.|

DB5 TV FAULT FINDING
124 pages. Price 8/6, postage 8d. _
DB6 THE RADIO AMATEUR OPERATOR’S HANDBOOK
64 pages. Price 6/-, postage 6d.
DB16 RADIO CONTROL FOR MODELS
192 pages. Price 15/-, postage 1/-.
DB17 UNDERSTANDING TELEVISION
512 pages. Price 37/6, postage 3/-.
DB18 AUDIO AMPLIFIERS
128 pages. Price 10/6, postage 8d.
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 Ltd.
Overseas customers please pay by International Money Order
All publications are obtainable from your local bookseller
Data Publications Ltd., 57 Maida Vale, London W.9

Please mention THE RADIO CONSTRUCTOR when writing to advertisers
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HENRY'S RADIO LT

COMPLETE STEREQ SYSTEM FOR £39-10-0

Henelec 5-5 Stereo Amptifier Inputs for ceramic Cartridge. Tuner/AMF. etc Output for
8 to 1S ohm Speakers Silver. with black and wood finish British made Size 124" x 3{"
x 61 Fitted headphone socker Complete system comprises 5.5 Amphifier. Garrard 3000
or Model 50 with 9TAHC diam. Cartridge. pair EMI 10 watc Speakers. twin Tweeters and
Crossover. with polished wood Cabinets 8" x 11 x 7", also Plinth and Cover
® Complete Stereo System
(Recommended price £50)
€39.10.0 pp 20/

® Amplifier only £33.19.6 pp 7/6

©® DHOIS Recommended Sterco-
phones 45/-

BUILD THIS VHF FM TUNER

S MULLARD TRANSISTORS 300 kc/s BANDWIDTH
PRINTED CIRCUIT. MIGH FIDELITY REPRODUC
TION MONO & STEREQ. A popular VHF/FM tuner
for quality and reception of mono and stereo There
18 no doubt about 1t-~VHF/FM gives the REAL sound
All parts sold separately  Ask for LEAFLET No 3
PARTS TOTAL COST (6.196 pp 3/6

DECODER (FOR STEREO) £5.19.6

New printed circurt design with full
power output Fully tuneable on both BUILD

mw/iwe_bands 7 Mullard ransistors Y RSELF

Fitted 5" speaker. Room filling fower
Easy to build, with ternfic results Two
colour leathercloth cabinet with silvered

fromt Al local and contmentst stations QLUALITY
Complete detailed nstructions
TOTAL COST £6.194 pp 6/6 RADIO
Ask for Leaflet No. 1

230 75/- each. STEREO 60 £8.10.0. PZS Té/6. PZ6 46.194.
ZS0£5.94. PEBLS.19.6.

Two of 230. STEREO 60. PZS (usually £23.100) £19

o with PZ6 in place of PZS £21

SINCLAIR
EQUIPMENT

SPECIAL OFFER

COMPLETE RANGE OF AMPLIFIERS AND PREAMPLIFIERS
IN STOCK ALL DETAILED IN CATALOGUE ABOVE

TEST EQUIPMENT FOR YOUR HOME

AF/105 S0k /v Multmeter (iilustrated)
Price £8.100 pp 3/6 Leather case 18/6

2004 20k /v Multimeter Price £3.17.6.
pp. 3/- Casel1/6

TE0D RF Generator Price £15. p.p. 7/6

TEXID Matching Audio Generator
Price £17.p.p. 7/6.

TE4S Valve Voltmeter Price £17.10.0.
op. 3/6 {ltlustrated)

STOCK LIST
NO. 18/17
ON REQUEST

CHOOSE FROM 100 COMPLETE STEREO SYSTEMS
_ COMPLETE RANGE OF INDIVIDUAL UNITS ALSO
IN STOCK. DEMONSTRATIONS ALL DAY

LOW CASH AND CREDIT/HP PRICES
(CREDIT TERMS. FROM (30 PURCHASE
—CALLERS ONLY)

Mai Ordes Dept | Components, Organ Dept

303 EDGWARE ROAD. LONDON W.2.

“[NHY s HA“I" lln- OPEN MON-SAT Gam-6pm THURS 9am-Tom

Telephone: 01-723 10089

ENGLAND’S LEADING
COMPONENT AND

WEQUIPMENT CENTRES

HENRY'S LATEST CATALOGUE
NEW PRINT NOW 350 PAGES HENRY'S RADIO LTD
COMPONENTS & EQUIPMENT & SPECIAL OFFERS

* TEST GEAR & MODULES
EVERYTHING FOR THE CONSTRUCTOR

Complete with 10/- vatue discount vouchers

for use with purchases

WHY NOT SEND AWAY TODAY!
PRICE 7/6 pp. 2/

25 WATT & 50 WATT RMS
SILICON AMPLIFIERS

LOOK AT THE SPECIFICATIONS !
® 03 DISTORTION AT FULL POWER
®  1dB 11¢/s to 40 ke/s AT FULL POWER

@ RESPONSE  19B 11 ¢/s to 100 ke/s
PAYS 10 Silcon Transistors, Differential Input. 25 watts RMS to 8 ohms, 700mV
Input. Size only 5 x 3 x 77 4-hoke fixing Supplied with Edge Connector and Harness
PAS0 12 Transistor Version SO watt RMS into 3 to 4 ohms. Size 5 x ) x 4"
MUA442 Power Supply for one or two PA2S or one PASO
® PAlS €1.100 ® PASO (9.100 ® MU44L (8
NO SOLDERING — JUST PLUG CONNECTORS !

YOU CAN SAVE 25%

SPIS Mk Il £11.98. APTS (16194,

SL6SB (14.39.6. SLTIB £2S. A70 M. 11 £11.19.6
Above with Sonotome FTAHC

SPECIAL  gdiam . add L2 With magneric.

OFFER add 70/-. With Gokdring GBOO.
2dd £8.100.

Also fitted with 9TAHC Diamond Model 50

€8.10.0. 3000 LM £9.150.

Plastic Covers Standard 99/6 pp 4/6

Detuxe €B100 or SL72B type {8.100 pp. 6/

(None for A70)

SCOOP! New | TRACK
BRITISH MADE 3.SPEED TAPE DECKS

MAINS OPERATED
TAPE MACHINE

FITTED MARRIOTT
XRPS17 and XESI)
L TRACK HEADS

COMPONENT | maNo KEY OPERA
TION DESIGNED FOR

YOU NEED THE HOME CON-
A STRUCTOR. OPERATES

WITH UP TO 77
CATILOGUE SPOOLS VERTICALLY
1S A SIZE 13" x 107 x S}

OR HORIZONTALLY
MUST PRICE £13.19.6 p.p. 7/6

WTTH BRAND NEW
GARRARD UNITS

MODERN ALL BRITISH TRANSIS.
TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT

TEAK VENEERED CABINETS
FOR ALL MODELS

49 NOTE OR 61 NOTE SINGLE
MANUAL DESIGNS. ALSO TWO-
MANUAL 49 NOTE

KITS AVAILABLE IN SECTIONS AS
REQUIRED

MP and CREDIT SALE FACILITIES

E 16 page organ brochure covering organs in
kit form and ready built—write or phone
to ORGAN DEPT. Ask for Peter Elvins

High Fidelty and Equipment Centre
309 EDGWARE ROAD, LONDON W.2.
Telephone: 01-723 6963
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