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Each £3 unit of Home Unit Insurance gives you protection up to the limit shown

This is the simplified insurance you have been waiting for. (or 4 units after the first) up to a maximum of five. So

Not just cover on the contents of your home but a simple. So easy. Apply to your Broker, Agent or local office
package of personal protection you and your family need. of a General Accident company.

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

THE GENERAL ACCIDENT FIRE & {7~~~ ~—~————- .

Please send me further particulars of

I
LIFE ASSURANCE CORPORATION LTD | o= trinsroce |

Metropolitan House, 35 Victoria Avenue, : NEBMEL . ronsnoss quisos e o s siedonnis s sswass :
Southend-on-Sea, Essex, SS2 6BT | Address.......... eiaht Bari . e |

| |

Itpays tobeprotected bya/General ' S o
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COMPONENTS

HOBBYIST
INDUSTRIAL

AMATEUR

DOMESTIC SURPLUS
BULK OFFERS

JUST A FEW OF OUR BARGAINS ARE LISTED BELOW - PAY US A VISIT
OR SEND STAMPED ADDRESSED ENVELOPE FOR A QUOTE ON YOUR REQUIREMENTS

SEMICONDUCTORS

Full spec. marked by Mullard, etc. Many other types in stock

AF116 15p | BFY52 10p | in Heat Sink 15p
AC127 12p | ORP12 43p | T.0.3 Mica
AC188 22p | 2N3055 .. 40p washers 2p
AD149 30p | 2N2401 .. 15p UNMARKED
AD161 30p | Centercel Diodes 5p TESTED
AD162 .. 30p | 6-110 voit, 0.6 amp. | BY127 8p
Matched pair  50p | nominal bridge rect. | BC179 10p
BCY40 45p | encapsulated with built | 2N2926 5p
14 glass fuses— 250 m/a or 3 amp (box of 12) 6p
3” tape spools 4p
FX2236 Ferrox Cores . . 5p
PVC or metal clip on M.E.S. bulb holder 3p
All metal equipment Phono plug . 2p
Bulgin, 5mm Jack plug and switched socket (pair) 20p
12 volt solenoid and plunger 25p
250 RPM 50 c/s locked frequency mlmature mains motor 50p
200 OHM coil, 11" long, hollow centre 10p
Felay, P.O. 3000 type 1,000 OHM coil, 4 pole c/o 60p
E.S. 12 way standard plug and shell 50p
SWITCHES
Pole Way Type RESISTORS
4 2 Sub. Min. Slide 10p |3+ % watt 1p
6 4 1 watt 13p
1 11 Upto 10 wattwire 8p
4 3 Wafer Rotary 12p each |15 watt wire
3 7 wound 10p
2 5 SKELETON
1 3 + off Sub. min. edge 10p PRESETS
1 3 13 amp small rotary 12p | 5K or 500K 3p
2 2 Locking with 2 to 3 kz}llsso SAFETY PINS
2 1 2 Amp 250V A.C. rotary 20p | Standardsize, 10for4p
DIE CAST
VALVES - NEW AND BOXED ALLY BOX
43 x 35 x 2§ with
DYS86 44p | EM87 90p [ PL84 4ep| d - S0P
EB91 26p EL84 36p PY81 40p ]
ECC82 36p | EY86  46p | Py82  42p 5K switched volume
ECC83 36p | EZ80  30p | PY88  52p |control 15p
ECH81 .44p | PCC84 50p | UABC80 58p | 5K Log Pot 10p
EABC80 46p | PCC89 62p | UCL82 50p |1meg Tandem Pot 15p
EBF89 44p PCF80 38p uL84 50p
ECL82 44p | PCF82 50p | UY85 42p| BSR TD2 TAPE
ECL86 56p | PCL82 38p | UM84 32p| TRANSPORTER
EF80  36p | PCL84 50p | UCH81 44p |With record-
EF85  44p | PCL85 64p | 6BA6  26p | Playback-
EF86 44p PCL86 56p erase heads. £2.50
EF91 52p PL36 78p MANY
EF183 40p | PL81 72p OTHERS |STEEL BOX WITH
EF184 44p | PLB3  56p LID
10 x 54 x 3” grey
RESETTABLE COUNTER hammer finish £1
English Numbering Machines LTD.
MODEL 4436-159-989 6 vol ZREILAY X
6-14volt,6 digit illuminated, ully enclosed. £2.50 | Voo tancacrs " 50n

NOVEMBER 1972

ELECTROLYTICS
Mullard C426, TCC, CRL, CCL, HUNTS, STC

SUB MINIATURE, ETC.
MFD Volt MFD Volt
16 50 ) 20 12 ap
260 12 500 6 each
50 50 100 25
100 18 100 6
126 10 6 3 2p
8 50 5p 8 6 each
12 20 each 25 6.4 3p
10 20 250 18 Tp
8.2 20 400 16 6p
50 25 400 40 10p
25 64 8 500 9p
25 25 J 100 200 10p
CONDENSERS TUNING GANG
MFD Vot 100PF, 50PF, 33PF
0.005 500 20p each
0.001 1,250 TRIMMERS
3.3PF 500 | 2p 30 PF Beehive
500 PF 500 ( each | 12PFP.T.F.E. 10p
2,200PF 500 2,500PF750V ) each
g'?OOPF ggo WIREWOUND
: Y SLIDER
0.1 500
150 OHM, 250 OHM
0.25 150 5K 4p each
0.056 P
0.061 3p INDICATORS
0.066 | 5% each | 12 volt red or mains
0.069 neon amber, push fit
0.075 | 350V round, chrome bezel
0.08 15p each
0.1 1,500 4p Rotor with neon in-
0.25 350 f each | dicator, as wused in
0.5 350" 5p Seafarer, Pacific, Fair-
0.22 250 5p way depth finders
0.25 500 5p 20p each

WIREWOUND POTS
250, 350 OHM, 1K, 4 watt, 10K, 20K,
50K, all at 10p each

RECORD PLAYER CARTRIDGE

ER.5XME Mono, with turn over stylii,
single hole fixing . . o 35p
GREEN INDICATOR
Takes M.E.S buib 10p

CONNECTOR STRIP
Belling Lee L1469, 12 way polythene. 5p each

CAN CLIPS
1”or1§” or 3" . 2p
T 0.5 HEATSINKS
Style 154 high conductivity . Sp
PAXOLINE
2%x4lel;'or3x2,-xT'-6-” 2p
43 x ¥ x §", 2 for 1p
220K 3 watt resistors . 2p
VALVE RETAINER CLIP, adjustable 2p
OUTPUT TRANSFORMERS
Sub-miniature Transistor Type 20p

SMALL ORDERS, ENCLOSE SUITABLE
STAMPED ADDRESSED ENVELOPE

LARGE ORDERS, ADD SUFFICIENT FOR
POSTAGE., INSURANCE, ETC.
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/ety? K FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONICS

Build as you learn with the exciting
new TEGHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.
Learn basic Radio and Electronics at home - the fast,
modern way. Give yourself essential technical ‘know-
how’ - like reading circuits, assembling standard com-
ponents, experimenting, building - quickly and without
effort, and enjoy every moment. B.LE.T.’s simplified
study method and the remarkable TECHNATRON Self-

Build Outfit take the mystery out of the subject, making
learning easy and interesting.

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

. . . and what's more, you A'14-year-old could understand
will understand exactly what and benefit from this course —

you are doing. The TECHNA-
TRON Outfit contains every-
thing you neced, from tools to
transistors — even a versatile
Multimeter which we teach you
to use. All you need give is a
little of your spare time and
the surprisingly low fee, pay-
able monthly if you wish. And
the equipment remains yours,
s0 you can use jt again and
again.

You LEARN -butit'sas

fascinating as a hobby.
Among many other interesting
experiments, the Radio set you

but it teaches the real thing. The
easy to understand, practical
projects — from a burglar-alarm
to a sophisticated Radio set —
help you master basic Radio
and Electronics — even if you are
a ‘non-technical’ type. And, if
you want to make it a career,
B.ILET. has a fine range of
courses up to City and Guilds
standards.

Specialist Bookiet

If you wish to make a career in
Electronics, send for your FREE
copy of “NEW OPPORTUNI-
TIES”, This brand new booklet —
just out - tells you all about

build - and it's a good one -
is really a bonus. This is first
and last a teaching course,
but the training is as fascinating
as any hobby and it could be the
springboard for a career in Radio
and Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

Dept. B9, ALDERMASTON COURT, REAOING RG7 4PF
Accredited by the Council for the Accreditation
of Correspondence Colleges.

POST THIS COUPON FOR FREE BOOK

== === ====7%

( )
| T e et e |

TECHNATRON and B.LE.T.s”
full range of courses.

SUBJECT OF INTEREST.....cotvcreiieenriuaraniiiesiaierienien.

i ——
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NOW AVAILABLE . . .
LATEST
BOUND VOLUME
No. 25

of
“The Radio Constructor”
FOR YOUR LIBRARY

AUGUST 1971
to JULY 1972

Comprising
768 pages
plus index

PRICE £2.00 Postage 29p

BOUND VOLUME NO. 23
(August 1969 to July 1970)

BOUND VOLUME NO. 24
(August 1970 to July 1971)

Limited number of these volumes still
available.

PRICES
Volume 23 £1.88 Postage 29p
Volume 24 £2.00 Postage 29p

We regret all earlier volumes are now

completely sold out.
Available only from

DATA PUBLICATIONS LTD.,

RADIO & ELECTRONICS CONSTRUCTOR

www americanradiohistorvy com
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THIS IS THE FIRST PAGE

OF THE GREAT BI-PAK SECTION

NOVYEMBER 1972

Component Lists for mail order available on request.

NOW-TURN OVER FOR MIORE FANTASTIC OFFERS

on request.

www americanradiohistorv com

BRAND NEW FULLY GUARANTEED DEVICES My L bl e e 2
IN 1711 20p 2N 2926(B)  10p 2N 4058 12p
AC 107 Wp AD 149 S0p BC 143 B 131 S0p BF 179 W0p C 444 2N 1889 32p 2N 3010 70p 2N 4059 10p
aC 113 0p AD 161 13p BC 145 :g'; 8D 132 s0p BF 150 0p C 450 333 %g ;g; :3,‘3'1“ 1890 45p 2N 2011 14p 2N 4060 12p
AC 115 p AD 162 33p BC 147 10p BD 133 65p BF 181 30p MAT 100 19p 2G 103 9p IN 1893 37p 2N 3053 17p 2N 4061 12p
AC117K  20p-AD 161 and BC 148 10p BD 135 40p BF 182 40p MAT101  20p 2G 304 2p N4 T2p N 3054 46p 2N 4062 12p
AC 1D 12p AD 162(MP) $5p BC 149 12p BD 136 “0p BF 183 40p MAT120  19p 2G 306 NI SIpRINI0s3 £ H0 (L
:cns 17p ADT 140 50p BC 150 18p 8D 137 4Sp BF 184 25p MAT 121 20p 2G 108 35p IN 2160 80p 2N 1391 14p 2N 4265 tp
126 17p AF 114 24p BC 151 20p BD 138 SOp BF 185 30p MPF 102 42p 2609 3sp 2N 2192 3p IN A 1ép IN 4286 17
AC 127 1Tp AF11S 4p BC 152 17p 8D 139 S5p BF 188 40p MPF 104 3p 2G 339 20p 2N 2193 35p 2N 19 14p 2N 4287 17p
AC 128 17p AF 116 24p BC 15 28p BD 140 s0p BF 194 12p MPF 105 I7p 2G 3394 1op 2N 2194 3p 2N 1195 {4p 2N 4268 179
gm 14p AF 197 24p BC 154 30p BD 155 80p BF 195 12p OC 19 ISp 2G 344 18p IN 2217 22p 2N 1394 {4p 2N 9289 17p
:c :3; 14p AF 118 3sp BC 157 18p BD 175 60p BF 196 14p OC 20 63p 2G 345 16p IN 1218 20p 2N 3395 17p 2N 4290 17p
Ami‘ 14p AF124 30p BC 158 12p BD 176 80p BF 197 t4p OC 12 8p 2G I 1ep IN 1219 20p IN 3402 21p 2N 4291 17p
Ci . Mp AE1S 25p BC 159 12p BD177 5p BF 200 45p OC 23 p 2G37e 1p INTI0 e 2Nd03 Ap N2 e
Re 17p AF 126 28p BC 160 45p BD 178 5p BF 222 95p OC 24 $ép 2G 373 17p 2N 221 10p QR Id0 0 pR2N 1429 I 17
e 14p AF 127 28p BC 161 50p BD 179 0p BF 257 45p OC 25 8p 2G 74 17p 1N 222 0pR2IN1IA0S R €2 p QoS 172 t2p
142k 17p AF 139 30p BC 167 12p BD 180 0p BF 258 s0p OC 26 15p 2G 377 30p 2N 2360 NTpR2IIpA1 15p 2N 5457 3p
Ac1st 15p AF178 50p BC 168 12p BD 185 5p BF 259 85p OC 28 50p 2G'378 1ep 2N 2369 S RRNEIS 1SpRINISaSE 10
6123 20p AF179 Sop BC 169 12p BD 186 5p BF 262 s5p OC 29 S0p 2G 381 1op IN 2694 14p IN 3416 18p IN 5459 4op
ACH 20p AF 180 S0p BC 170 11p BD 187 70p BF 26) $5p OC 35 alp 26382 aep IN 241 4p IN 3117 6p 25301 s0p
AC 156 p AF 181 4sp BC 171 14p BD 188 T0p BF'270 38p OC 36 0p 26 401 Jon 2N 212 24p 2N 3825 75p 25 3024 atp
AC 157 4p AF 186 45p BC 172 14p BD 189 75p BF 271 3p OC 41 2p 2G 414 Jop IN 2646 4Tp N 646 9p 25 302 41p
e 0p AF239 37p 8C 1M1 14p BD 150 75p BF 272 80p OC 42 Up 2G 417 sp 2N 2711 Hp 2N 3702 10p 25 303 55p
QO AC 166 0p AL 102 65p BC 174 14p BD 195 85p BF 273 38p OC 44 15p 2N 388 3p 2N 2712 Up 2N 3703 10p 25 304 70
o AC 162 20p AL 103 5p BC 175 22p BD 196 85p BF 274 35p OC 45 12p IN388A  s5p IN 2714 p IN 1704 19p 25 305 84p
169 Mp ASY 26 8p BC 177 19p BD 197 90p BFW 10 60p OC 70 10p 2N 404 0p 1N 2904 17p 2N 3708 10p 25 306 84p
= AC 169 14p ASY 27 30p BC 178 19p 8D 198 90p BFX 29 p OC T 10p IN404A  28p IN 29044 21p INI706 % 25307 84p
Y € 176 0p ASY 28 5p BC 179 19p BD 199 95p BFX 84 2p OC 72 14p IN 524 g gy il ANy tp 25311 Sép
AN 24p ASY 29 25p BC 180 Z4p BD 200 95p BFX 85 Wp OC 74 14p 2N 527 leop N 0SSR 1 pRatui108 Tp 25322 42p
- ey 28p ASY SO 25p BC 181 24p BD 205 80p BFX 86 12p OC 75 15p 2N 598 a1p 3N 2306 D &) ) % 253224 a2p
Wp ASY 51 28p BC 182 10p BD 206 80p BFX 87 4p OC 76 15p 2N 599 O GOty () WA % 2531 sep
Q AC 180 17p ASY 52 p BC 182L 10p BD 207 95p BFX 88 12p OC 77 25p 2N 696 12p IN 2907 20p IN 3711 p 25 524 0p
AC180K  20p ASY 54 5p 8C 183 10p 8D 2 95p BEY 50 0p OC 81 15p 2N 697 13p IN2O7A - 12p IN 3619 8p 25325 00
Q AC 181 1Ip ASY 55 5p BC 18IL 10p BDY 20 £1.00 BFY 51 20p OC 810 15p 2N 698 4p N1 14p 1N 3820 sop 25326 T0p
- AC181K  20p ASY 56 25p BC 184 12p BF 115 24p BFY 52 20p OC 82 15p 2N 699 1p IN 24 4p INIBY 3p 25317 up
AC 187 0p ASY 57 2Bp BC184L  12p BE 117 45p BFY 53 17p OC 820 15p IN706 ) N1 2 B Pl 31300 118 J2 51701 41p
AC 187K 20p ASY 58 25p BC 186 8p BF 118 70p BPX 25 85p OC 83 0p 2N 706A 9p IN2926G)  12p 2N 1901 8p 40361 D
1 AC 188 p ASZ 2 40p BC 187 28p BF 119 70p 85X 19 t5p OC B4 20p 2N 708 12p IN29261Y)  11p IN 1904 30p 40362 e
) AC taaK 1 ac 107 % 8c w e BF 121 45p B5X 20 15p OC 119 0p IN 711 0p N 926(0)  10p 2N 3905 16p
P p p BF 123 S0p BSY 25 15p OC 140 20p 2N 717 38,
ACY 18 20p BC 109 10p BC 209 12p BF 125 a5p BSY 26 15 OC 169 I5p IN 718 19 DIODES & RECTIFIERS
ACY 19 20p BC 113 10p BC 220 1p BF 127 50p BSY 27 15p OC 170 p INTI8A  S0p AA 119 8p BY 130 16p OA 47 7
Q ACY 20 20p BC 114 15p BC.213L 11p BF 152 55p BSY 28 15 OC 17t 8p IN 726 Wp AA 120 8p BY 13 p OATO 7
ACY 2t 20p BC 115 15p BC 2140 14p BF 153 45p 8SY 29 15p OC 200 8p 2N 727 Wp AA 129 8p BY 164 50p OA 79 7
Q ACY 22 16p BC 116 15p BC 225 18p BF 154 45p BSY 38 18p OC 201 28p 2N 743 0p AAY 30 9 BYX 3830 4lp OASBI 7
Y ACY 27 18p BC 117 15p BC 226 35p BF 155 T0p BSY 39 18p OC 202 8p IN 744 0p AAZ 13 10p BYZ 10 38p OA 85 9
ACY 28 19p BC 118 10p BCY 30 24p BF 156 48p BSY 40 8p OC 203 25p 2N 914 14p BA 100 10p BYZ 11 Wp OA 90 &
™ :g; » 5p BC 119 30p BCY 31 6p BF 157 Ssp BSY 41 28p OC 204 8p IN918 30p BA 116 p BYZ 12 30p OA 91 6p
¥ 8p BC 120 80p BCY 12 0p BF 158 55p BSY 95 12p OC 205 3p 1N 929 p BA 126 2p BYZ 1) 5p OA 95 7
ACY 31 28p BC 125 12p BCY 33 12p BF 159 60p BSY 95A 12p OC J09 40p 2N 930 p BA 148 14p BYZ 18 40p OA 200 op
- ACY 34 2Mp BC 126 18p BCY 34 8p BF 160 40p By 105 €2.00 P 346A 0p 2N 1131 20p BA 154 12p BYZ 17 35p OA 202 I3
ACY 35 21p BC 122 12p BCY 70 14p BF 162 4w0p CI1N1E 50p P 397 42p IN112 12p BA15S 14p BYZ 18 3p SO 10 sp
e ACY 36 28p BC 134 18p BCY 71 18p BF 16) 40p C 400 30p OCP 71 43p N 1302 14p BA 156 13p BYZ 19 2p 5D 19 sp
m ACY 40 ¥7p 8C 135 12p BCY 72 14p BF 164 40p C 407 25p ORP12 43p 2N 1303 14p BY 100 15p CG 62 IN 34 Tp
ACY 41 18p 8C 136 15p BCZ 10 20p BF 165 40p C 42 20p ORP 60 40p 2N 1304 17p BY 101 12p (E9)CA9T  $p INJ4A b3
ACY 44 38p BC 137 15p BCZ 11 55 BF 167 22 C 05 50p ORP 61 40p 2N 1305 17p BY 105 17p CG 651 (Eq) IN914 6
Tt AD 130 38p BC 139 40p BCZ 12 1Sp BF 173 Np C 426 3Sp ST 140 t2p 2N 1306 UMp BY 114 12p OA 70-OA79 4p IN 916 bp
3 AD 140 48p BC 140 30p 8D 124 &0p BF 176 385p C 428 20p ST 141 17p 2N 1307 p BY 126 14p OA S 35p IN 4148 op
AD 142 48p BC 141 30p 8D 123 65p BF 177 38p C 441 30p TIS 43 30p IN 1308 3p BY 127 15p OA SSL 2p 15 02 10p
(@) AD 14 38p BC 142 30p BO 124 60p BF 178 Wp C 402 Wp UT 46 7p N 1309 p BY 128 15p OA 10 3p 15951 op
® NEw COMPONENT PAK BARGA'NS JUMBO COMPONENT PAKS THE NEW S$.G.S. EA 1000 AUDIO AMP
MODULE Guar. 3 Watts RMS.
MIXED ELECTRONIC COMPONENTS Module Tested and
Pack L . Exceptionally good value Guaranteed
No.  Qty. Description Price Resi R . Qty. 1—9 £2.63; 1025
C 1 250 Resistors mixed values approx. 0.50 (IR08, GUEEER, (O3h GSIe cy. 1—9 £2.63; 10
count by weight lytics _and coils pIu; many o:hgr £2.28. Price ga_ch.
C2 200 Capacitors mixed values approx. 0.50 use[ul items. Approxlmately 3lbs in Larger quantities quoted
count by weight weight. Priceincl. P. & P. £1.50 only on request. Full hook-up
Cc3 50 Precision Resistors .1%, .01% mixed 0.50 ‘:':f";"‘:: :":‘ ‘:‘mp:r::'
values ) BRAND NEW POST OFFICE | ("SPMCh 32 supb ee
C 4 75 jth W Resistors mixed preferred values 0.50 | TYPE TELEPHONE DIALS [d "".l bl |
cCS 5 Pieces assorted Ferrite Rods 0.50 ONLY 35 h or")aval ‘h CREPanacsy)
Cé 2 Tuning Gangs, MW/LW VHF 0.50 L p eac at 10p each.
Cc7 1 Pack Wire 50 meters assorted colours 0.50 S Y S T E M I 2 S T E R E o
cs8 10 Reed Switches .50
c9 3 Micro Switches 0.50 A . |
C10 15 Assorted Pots & Pre-Sets 050 | Each kit contains two amplifier modules,
C11 5 Jack Sockets 3—3.5m 2 — Standard
Swiceh Types oso | 3 Watts RMS, two loudspeakers, 15
C12 40 Paper (i‘ond'emers preferred types 050 | OHMS, The pre-am Pliﬂer' trans-
mixed values
€13 20 Electrolytics Trans, types oso | former, power supply module,
C14 1 Pack assorted Hardware — 0.50 R
Nuts/Boics, Gromets, ecc. - front panel and other accessories
Cc15 4 Mains Toggle Switches, 2 Amp D/P 050 }as well as an illustrated
C16 20 Assorted Tag Strips & Panels 0.50 b . .
Cc17 10 Assorted Control Knobs 0.50 Stage' )"Stage instruction
Cc18 4 Rotary Wave Change Switches 0.50 A
C19 3 Relays 6 - 24V Operating 0.50 b°°k|et desngned for the ON LY
c20 4 Sheets Copper Laminateapprox.10"x770.50 | beginner. Further FREE
Please add 10p post and packing on all component R H
packs, plus a further 10p on pack Nos. C1, C2, C19, C20. details available 0 P&P
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QUALITY TESTED SEMICONDUCTORS

LOW PRICE TESTED S.C.R.'S.
Pack Description Price £
PIV- 1A 3A 5A BA TA 10A 6, 304 i & i
Bl o o Gy ben "n:s _m:s KING OF THE PAKS Unequalled Value and Quality Q; 20 Red cpot transistors PNP
50 023 0.3 035 0.3 047 05 0.5 2115 'Ew .l.PAK uNTEsTED 3 50p
106 026 033 047 047 050 088 0.6 £1.40 SU PER PAK 4 50p
00 035 037 049 049 057 061 075 £1.80 SEMICONDUCTORS gg ;gg ;;’ :":“"‘:: """ z:
ransistors
0D OF 08 05 @ OB O3 64D Satisfaction GUARANTEED in Every Pak, or money back Q1 4AC1%8 trunaistors PNP high grain. $0p
600 033 057 068 068 077 097 L2 Q8 4 AC 126 transistors PNP ... ... 50p
B0 063 070 080 080 090 £130 £1.50 £4.00 8?0 ;%?{ :y;;’: :ﬁ:xzzz g:
Pak No. £ Qi1 2 AC 127/128 Comp. pairs PNP/NP}'J sop
SILICON RECTIFIERS—TESTED Ul 120 Glass Sub-Min General Purpose Germnmum Dicdes 80p 8}3 Aps DD = by
PIV 300mA 760mA 1A 154 3A 10A 30A Uz _ Sop Q14 30C 171 HF, type transistors ... .. 50p
&p £p £p £p £p £p Ep U3 sop Q15 72N2926 Sil. Epoty trans. md colours 50p
5 004 005 005 007 o014 021 080 Ue like OCBY. AC128 ~aop Qie 2GETsM0low nolse Gorm. trans. . 809
100 0.04 006 0.05 013 016 023 0.76 Us Do - = Q17 5 NPN2xST14] and 3x ST. 1 S0p
200 0.05 009 006 014 020 034 100 = o 80 200m3 Sub din_pron. Drode —— QI8 §MADTw21MAT 1004 25 MAT 120 Son
W00 006 013 007 020 02 037 125 U6 30 Sil. Planar Trans. NPN like BSY9%A, 2N706 “sop Q19 3 MADT's2x MAT 101 & 1x MAT121 50p
600 0.07 016 010 035 0.34 0.45 1.86 U716 8il. Rectifiers Top Hat 750mA Vitg. Range up to 1,000 Q2 4 0C44 Germanium transistors 60p
800 010 017 011 035 037 055 200 U850 Sil. Planat Diodes DO-7 Glass Z60mA like OA200/202__50p Q21 4 AC127NPN Geranium transisiors 50p
1000 01 025 014 030 046 0.6 250 U d Voltages, 1 Watt Zener Diodes. “sop Q2 20 NKT transistors AF. RF.coded ... 80p
a0 oiss| oslleiz IR0 s go . Q23 10 OA 202 Silicon diodes sub-min. sop
U100 BAY6G chargo storage Diodes DO 7 Glass sop Q24 80AB1diodes . 8op
U112 PNP Sil. Planar Trens. T0.6 ik “sop Q25 15 INSM Silicon diodes T5PIV T6mA . 50p
TRIACS FULL ORANGE O | Ui Iz Silicon Rectibers Epozy 500 mA up to 800 PIV —sop 92 Qe Cormanium diodes eubmin |
voM2a  6a 104 | FEFER DN RANGE UL3 30 PNP-NPN Sil Transistors OC200 and 25 104 Sop Q21 210A 600 PIV Sil. rectifiers IS425R .~ 80p
TO-1 TO-84 TO-A8 400myV  (DO-7 Ul 28 2 Silicon power rectifiers BYZ 13 sop
" ® . Case) 130 ea. 1§ W (Top- vie 29 4 Sth\on trans. 2 ¥ 2N696. 1 x 2N697, -
Ha) 1 10W (30-10 [ ;
= AP S1ICon ] 7 8ii. tch tors 2NT
©o 2 9 mud:’ 255 ea All tuily U130 Germanium PNP AF Transistors TO-6 like ACY 1922 50p O e e o
2 30 60 90 | teated 5% tol. and U188 6Amp Silicon Rectifiers BYZ13 Type up to 600 PIV “sop Q32 3 PNPSil. trans. 2x2N1131, 122N1132 80p
00 70 7 110 ;';;‘:f:j Buate voltage U192 Silicon NPN Trans ; 50p 938 3 Siheon NPN wanaistors N1711 sop
U20 12 L.6Amp Silicon Rectifiers Top Hat up to 1000 PIV ___ 60p o N ransg 2N 236 BOM Hy s0p
] Diacs 10 amy POTTED ERIDGE gg 30 AF. Germanium Alloy Transistors 2G300 Series & OCT1_60p gx %’?‘,}L’é‘}’@.‘ﬁ?,ﬁf{.‘%:‘ﬁfﬁ?ﬁ“ e
FOR UBE  WITH | RECTIFIER on heat sink 222 enes B o S0P Q37 3 2N3053 NPN Silicon transistors. ... 80p
TRIACS U_Z‘ 20 Germanium 1 Amp up to 300 PIV_ 80p Q38 7 PNPtrane. 4 x2N3703,3 1 2N3T02. . 80p
BRI0O (D32) 37p each || 10U PIV. 90p ¢uch 25 300 MHz NPN Silicon Transistors 2N708, BSY27 “sop Q3% 7 NPNtrans. 41 2N3704, 31 2N3706. . S0p
Drodes like IN91 0p. Q40 7 NPN trana. 4x 2N3707, 3 x 2N3706. . 60p
FREE m o jredWicenallo B
ranasistors
One 80p Pak ol your f Plasuc encapsuluted 2 2 Q43 7 BC 107 NPN transistors
own choics free with J nmp liridge Rects 716 Plastic Silicon Planar Trans. NPN2N2926.________ 80p Qi4  7NBN truns 4 X BC 1083 ¢ BC 109, Son
orders valoed 83 or over. 3 U3l 20 5i). Planas Plastic NPN Trans. Low. Noise Amp ZN707_50p Q45 3BCUINPNTO-18 trensistors ... 50n
e 50 v RMS 82p cich U322 Zener Diodes $00mW DO case 518 voltemixed . 0p 35 RPN g e et e,
n.un NEW TEXAS 100 v RMS 37p euch U35 15 Plastic Case 1 Amp Silicon Rectifiers INAOOO Series. - 73, bl babton U8 .
400 v RMS 46p ench Use ®8 Alloy Tranes. TO-6 BCY26 23302/4 F Q48 4 BCY 70 PNP transistors TO-18 _ 60p
B - PNP 1518 IN2506 " Q8 4NN wane 2% BFYSL. 2 x BEYSL 800
Size 15 mm x 6 min 0% % Fraoi Q0 THSY 28 NEN ewitch tiana TO-18 800
URLION _IJ 1
UTes. m\(:no;nqu U373 Silicon Au“’—i;m;"‘"‘ 80-2 PNP OC200), 28522 . Sop 862 ggvaugst‘;psmlw:;:ruﬁeﬁ zm
T rlogs BEN300G i Silicon Trans. NPN 400 MHz 2N80IL. Q53 26 Sil. & germ. trane. md all mkd newd1.50
879 each, 26-09 25p U%_ 30 RF Germ PNP .. Sop - .
B Qe 100 U P 20p U4 10 Dual Transistors 6 lead TO-5 2NZ060 50p ELECTRONIC SLIDE-RULE
& 4 2“:3:;“ ::2:2 Ua 2% RFGcrm.mum’hmnmnm OC4b, NKTT2. . 50p The MK Slide Rule, designed to simplify electronic
T8 s h 3Th Lo CADMIUM CELLS U& 10 VHF Germanium WIWAHI’I op F‘ﬂl(‘uldllons features the following scales
9 11994 2l 402 v U6 BElL Phntxc—'f(-}-lﬁh 113 onversion of Frequency and Wavelength. Caleu-
10 B %“7 A ORPSO O RY 43 T e > Sop lation of 1. € and fo of tuned circuits. Reactance and
Al 80p cach pak b 81 40p cach & T5A = &!) e % self inductance. Area of circles. Volume of cylinders.
T TR 703 8CR iﬁ -1 gesmhl:lnce of lconduc!ors :Neiuhl of conductors.
S eci calculations. Angle functions. Natural
———msesm= NPNSILICON SWIT- L
2N5060 PN aL. pOAL | CHING TRANS. TO-18 B R bingland 5 e Converaoroay
TRANS. CODE Digen | SIM. TO 2N706 8, BSY27 kW and Hp.
TEX AB. Qur price 25p § /28/95A. Allusabledevices | ¢ ode Nos. mentioned above are given as u giide to the type of device A must for every electronic engineer and enthusiast,
. no open or short circuits the Pak The 4 Size 23em x 4 cm. complete with d
A AVAITA B ] inthe Pak The devices theimselves are normalt e ool o J e G (b EIom instruc”
PNP Sim. to 2N29U6,
VCBMIXIE 1vn BCY70 When ordening SILICOR PHOTO TRAN.
A pleawe state proference] WSTOR. TO-18 Lena end DTL & TTL INTEGRATED CIRCUITS
B8X21 & C407, ‘ZNIN NPN or PNP. NPN8io1. to BP 25 and P21,
FULLY TESTED AND sp 100F,r 17s) BRAND NEW. Full data
CODED ND 190, 1.2t _ &p or 1. svailable. Fully guaranteed. INTEGRATED CIRCUIT PAKS
. ;| 20For0.30 500Fur 7500  Qty. 1242599100 up
17p esch. TU5 N.P N } e~ . N .
26'ap 15p each 50 For1.00 1000 For 18.00 Price each 38y Manufacturers “Fall Outs” which include Functional and part Functional Units.
These are classed as “out-of-spes” fiom the maker's very rigid specifications, but are
e————————f 1], G.P. DIODES 8p F.ET’S ideal for learning about 1.C's andlexperimental work
Bul. o mW 30..0-50 N
IE :)r::.n :’J:i?'{u'ui WPIV(Min,) 100 M 2N 3819 38 Pak No. Contents Price Pak No. Contents Price Pak No. Contents Price
Eqvt. ZTX300 8p eact | Bub-Min. 2N 3820 80y I 125 7400  50p  UICs6 5 . 7446 50p  UICBE 5 x 7486 50
Any Qty. Ful Temed 1,000 800 | 2N382) 134 UICO1 12 » 7401  50p  UIC47 5 7427 50p  UIC90 5 < 7490 50p
Ldeal for Organ Bullders. | 2N3823 20 UIC02 12 ~ 7402 50p  UICi8 5 - 7448 50p  UIC91 5 « 7491 50p
283458 :g: E}gﬁ 127603 0p llﬁgso i - 7450 50p  UIC92 5 < 7492 50p
k . P 51 12 x 7451 50 uICe3 5 - T4 ;
POWER TRANS BONANZA! | Brw 0 40p UICOs 12 7505 30p  UICs3. 12 . 7453 50p  UICS4 5 x Tioa ;2,‘;
MPF105 40 CO6 B « 7406  50p IC54 12 . 7454  50p  UIC9 5 x 749  50p
PURPOSE GERM. PNP UICOT 8 . 7407 50p  UiC60 12 . 7460 50p  UIC96 5 x 749  50p
Coded GP100 BRAND NEW 03 CARE. POBS. UICI0 12 ~ 7410 50p  UICT0 8 - 7470 50p  UIC100 5 « 74100 50p
REPLACE.: OC25-28-29-30-35-36. NKT 401-403- NEW EDITION 1971 UIC13 8 x 7413  50p UIC72 8 . 7472 50p UICI21 5 x 74121 50p
Thour-s0ze, oN2s0A | RaNsuTOR  mQUIVALENTS UIC20 12 » 7420 50p  UICT3 8 - 7473 50p  UICI4l 5 x 74141 50p
0-222, FTC. 1 BOOK. A comblete croas reference UIC30 12 ~ 74% 50p  UICT4 8 « 7474  50p  UICISI § « 74151 50p
and equivalents book for European. UIC40 12 - 7440 50p  UICTS 8 « 7475 50p  UICI54 5 « 74154 50p
. American and Japanese Tranain. UIC41 5« 7441 s0p  UIC’6 8 - 7476 50p  UICI93 5 x 74193 50p
1-24 26-99 100 up tors. Exclusive ic BI-PAK 90p UIC42 5 x 7442  50p UIC80 5 « 7480 50p UICI99 5 x 74199 50p
43p_each 40p each 390 eachf C.ci Red cover edition UIC43 5 - 7443 s0p  UICBI 5 « 7481 50p  UICX1 25 Asst.
SILICON Hih  Voltses £50V NPN UIC44 5 « 7444 50p  UIC82 5 « 7482  50p 4's £1.50
T0.3 case. G.P. Bwitching & Amplifier 2"3055 UIC45 5 ~ 7445 50p  UICB3 5 x 7483  50p
Applications. Brand new Coded R 2400 . [P
PPt o A LARGE RANGE OF TECHNIC. )
;‘(;%Oliﬁ(‘z(gﬁg LO:I!;(Z:.‘AIM) Watts. nswarrs] AL 7_\‘\-]; DATA BOOKS ARE NOW Packs cannot be split, but 25 a.sorted pieces (our mix) is available as PAK UIC X1
OUR FRICE EACH . rowrr wpn] AVAILABLE EX STOCK SEND
1-24 25-99 100 up | <0 racn FOR FREE LIST
50p 45 40p BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
AD161/ADIS2 i VCBO 100/VCEO 50/ ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES
NPy SILICON 50 WATTS IC 10A. HFE type 18, BALDOCK STREET (A10), WARE, HERTS. TEL: 61593.
MA' NPE/PNP  100/1t ImHZ g
I CORE ey ey B, o OPEN MON. - SAT. 9.15 a.m. to 6 p.m. FRIDAY UNTIL 8 p.m.
GERM TRANS. Plaatic. PAIR . .
RN — AL el R I All Mail Orders please add 10p post and packing.
pAbRa A new A, pre pra. Send all Orders to Bi-Puk P.O. Box 6, Ware, Herts.
P A L 850 509
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-the

74 Series T.T.L.

BI-Pak Still Lowsst In Price.
Full Specification Guaranteed.
All Famous Manufacturers.

n 1o+

lowest prices.

50ka 25w (RMS)

]
H

1 1
B O M BEE R E
L 3 1 { 0.96 0.90
32§ X . :
oS O 0.1% DISTORTION
7404 01 0.14 012 494 .77 074 068
8N7 3 3
s ow o on e on  on 0% HI-FI AUDIO AMPLIFIER
SN7e08 0.3 0.31 0.8 8N74100 £166 £1460 £1.68
8N7407 03156 031 028 BN74104 o LX) 08
e oMU THE AL50
400 0.1 ).
N7 015 ol o1z SNIS N o = “
o B oM 3B s 05 0B 080 3
; L SNHIL B £45 £ii0 * Frequencyresponsel5Hz
svaom 2% om gudhd A% 4R 90 t0 100,000 - 1dB ONLY
gg:’m.‘, i:‘g Ez g% SNT4121 0w 03 oM 4 N
420 15 14 0.3
B2 i o8 M oms onp o onw % Load - 3,4, 8 or 16 ohms. £ 25[) each
HE @ 8 Hglh 2o
. . 40 A L4d 1. 1. » .
¢ SNTalss g0 f170  £1% & Distortion - better than » Supply voltage 10
pra gm oom om s &% 0w i 1¢/ at 1KHz 35 Vol
2:;‘3; 0ss gi;g 0% 8BNS ia 07 6 <t e N N olts.
. : ; .
BNWm 0 0B OB gvag e @ o & Signal to noise ratio % Overallsize63mm
v ol on o SULY W om £ 80dB x 105mm x 13mm
ANT44) 0.67 064 058 gNz“:o £| : lhzg 2‘: . .
INT4161 1 £ 1 . . . . . .
N S0 £ 6 Tailor made tothe most stringent specifications using top quality
e I 1 I B e S L 1] components and incorporating the latest solid state circuitry and
iy i oo B BNTAm WM fx G ALSO was conceived to fill the need for all your A.F. amplifica-
8 ' : Y i 2 o o RAN .
S o 24 89 B T e B tion needs. FULLY BUILT - TESTED - GUA NTEED
SNT74175 £160 £1.50 £140
BN481 015 0.14 042 BN74176 £250 £240 £230
BN7ite ol o ons
: . A
svwo o om0 SN BR 8% H08
N 3m X 0n sNum £5.50 00 £475
BNT473 o3 038 01 8N74182 £200 £180 £1.80
SNT4184 .50 £3.25 00
N o om 0¥ sNuw 195 £190  £188
MBSO GumofRoan iR STABILISED POWER
g::’lﬁ K“g “6; Sobz SN74193 £200 £180 01
1 E11 11 41!
X £2.50
Tm g oD HmE B9 o o MODULE SPM80
it i 0% ow Svem e O fe AP80 is especially designed to power 2 of the ALSO
SN7486 082 031 030 SN74198 50 £500  E450 Amplifiers, :;c.o 1};, .,.5"(,,,,.) :,, channel ..imu]A
SNT480 £5.50 £5.20 £5.00 KNT4106 £5 K £5 00 £450 1 Ti'n‘ modulé hads the latest M
M y ' Y M e
and circuit tec! i | short
LOGIC DTL 930 SERIES circuit %uxtmn. With l.heu-ddl.il.ion of the Mains Trans-
o 1.C's former MT80, the unit will provide outputs of up to 1'‘5b amps
LINEAR I.C's— . yet 30 volta. Sise: B2mm x 100mm £ 30mm,_ ¢ the b
ese units enable you to build Audio Syetems of the highest
ROCK BO TTOM PR’CES quality at a hitherto uncbtainable price. Also ideal for many other spplications in‘clud-
FULL SPEC. Type Price ing: Brsco Systems, Public Address, -Intercom Units stc. Handbeok available 10p.
o 11-2 8.5 loolw: PRICE £1-95
BPO30 »
. e gPHoe e B iR TRANSFORMER BMT80 £1.95 p. & p. 25p.
BPMIC. 6LIIC Sp  B8p  4Bp Bross R B R
BP0 »
prucsmC @ apl e i in i STEREO PRE-AMPLIFIER, TYPE PA10D
B
BP 70272702 1% 19 11y Built to 4 specification and NOT a E:\’ch, and yet still the greatest value on the market,
53p 48p 40p BPM5 h 2ty » the PALGD stereo p: lifier has d from the latest curcuit techaiques.
BP 708—72700 Wp Mp MWp RP%6 I 1y 2 Designed for use with the ALS0 power amplifier system, this quality made unit incorporates
TOUP— ATl Bp Mp 0p BP948 & » no less than eight »: n planar transistors, two of these are specially selected low noise
BP 71072710 “p Ap  40p gm; e T4 {: NPN devices for use in the input stages.
BP711—uATI1 Sp 43p  40p BPo093 W i Me Three switched stereo inputs, and rumble and scratch filters are features of the PA100,
BP 74172741 RPOOS4 Wp M e which also has a STEREQ/MONO switch, volume, balance and comtinucusly variable
Tp 60p  S0p BrO0ST sy 289 3 bass and treble controls.
ﬂ T08C—uA703C  Ip Mp ap BPOO99 i 3B W SPECIFICATION
4 Amm x g o Devices may be mized to quality for (Freauency Response 20Hs — 20KHs + 14B
quantity price. Larger gquantity prices om armonic Dstortion
TA A360 170p  188p 1i0p spplication. (DTL 930 Bertes anly). Inputs: 1. Tape Hoad
b & 10, Tuner

NUMERICAL INDICATOR TUBES equalised to RIAA curve within + 1dB, from ;’)Hl to 20KHa.

3. 'Magnetic P.U. ,
All input voltages are for an output of 250mV. Tape and P.U. inputs

Base Control + 16dB @ 20H Treble Control +15dB @ 20KH:
MODEL CD66 JGR 116{3015F] T P Ry (e o lg(o“: o @ W0KHs
Anode voltage 170 | 175 5 | Signal/Noes Ratio 17 Dooeer than — 6545
oo jVde) min | min All indicators nnput overload 4+ 2648 Supply 36 volts @ 0mA
ICathode curnt(mAy 2.3 | 14 0.9 + Decimal enaions * * Price 21185
point: All side
Numeral h’ 16 i i - Full SPECIAL COMPLETE KIT COMPRISING
oL Ih ght (mm 19 - 9 le::;;lng)r all 3 AL50’z, 1 SPM30, 1 BMT80 and | PA100 ONLY 22300 FREE p & p.
Tube height (mm) 47 32 22 types available All prices quoted iarnew pence Cird NO. 338-7006
'Tube diameter (mm 19 13 12 lon request. Please send ail orders direct to warehouse and despalch department
= 5 BP41 | BP41
9 1.C. driver rec. or 141 | or 141 BP47
RICE EACH £1.70 | £1.55 | £1.90

RTL MICROLOGIC CIRCUITS

Prios sach
Epoxy TO-5case 1-24 25-99 100 up
uL800 Buffer By Ty
alL914 Dual 31jp

[ MWy W 1
ul923J-Kfip-Rop 809 47 48y
Irate and Circultsa Booklet for IC's
Frice Tp.

NOVEMBER 1972

DUAL IN LINE SOCKETS

14 & 16 Lead Sockets for use with DUAL
IN-LINE 1C.'s. TWO Ranges PROFES-
SIONAL and NEW LOW COST

Prof. Type No 124 2599 100 up
TSO14 pin type  30p  ¥p 8p
TSO16 pin type  33p 3zp 30p
Low Cost No.

BI-PANK

P.O. BOX6, WARE - HERTS

Postape and packing ado 10p.Qverseas add extra for atrmail
Mimmum order 5Up. Cash with order please.

Graranteed Satisfaction or Maney Back

15p
16p
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DENCO (CLACTON) LIMITED
355-7-9 OLD ROAD, C!.ACTON-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 .. 18p
DTB4 Transistor & Valve circuitry for D.P. Coils 3 @ 18p
DTBY Valve Type Coil Pack Application circuitry . 18p
MD.1 Decoder Circuitry for Stereo Reception 21p

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

Have funwith

electronics...

NO SOLDERING
BATTERY OPERATED

Build your own radio receiver and many exciting
expenments with the unigue printed circuit board

and mounted components. Easy to build,

no soldering. battery operated. plus a fully illustrated
instruction manual giving precise directions for each
experiment. |deally suitable for both the experimenter
and beginner

Radionic Products Limited
St. Lawrence House, Broad Street, Bristol BS1 2HF
Tel: 0272 25351

Amember of the ESL BRISTOL Group of Companies

B ~oomress_

PHILIPS
| § N ] ..

tronics [l
construction kits

&

|

Please send me literature
on Radionic radio and electronics

NAME

QaEmEEmEEmEEP
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BiI-PRE-PAK

= COMPLETE
v/ TELElPhHONES
< N ™ Norma ousehold typ
4 - \') aQ!f;:eppleied éOP tge oPLTi Txg!‘ﬂ,iﬁ’ru%'} .?g STRANSISTORS F R E E CATALO G U E
s 1 . X. N0 nly AN l.l on alioy, - can.
SSp cuh o & pvsy [l T i3 R s i FOR
each, TYPE “F" NPN Silicon plastic encapsulation. TRANSISTORS,
TELEPHONE DIALS FULLY TESTED AND MARKED DIODES,
Standard. Post Office type. SEMK?NDUGORS INTEGRATED
Guaranteed in working order. 0‘1’5 RED :::JI:.EUPIL:,PA‘
ONLY 50p o1 | ocae LISTS.
015 | OC201
p. & p. 15p. 020 | 2630t

0°20 | 2G30)
0-30 | INTII
0-20 | 2N1302-)
030 | IN1J04-5

TESTED AND GUARANTEED PAKS 0:20 1203067 : RELAYS FOR
T R S o 4 S | Neerarer : VARIOUS TYPES

LR ower
() IN400T Sit, Rec. diodes. 10 1y st . 25p.
4 7500 P1V tamp plastic 59_P 20 | oo tent P& P.25p
] Reed Switches, mixad types X ocn VARIOUS “YPES
S Sk INFECAATED CiRcUITS
8% A0 Mixed Capacitars. Appron. : ocC
200 Cinst, Cioinecd by wemht 50p ocas - THE LOWEST PRICES OF ALL FOR YOUR OTL
=L i e OGIC 112 1325 126-50
we 50 M ~ Appron.  B() . .
ity counted by weight P R ocls Clocked Flip Flop BMC931  0p  18p  lép
A O eirors Pt EO AD149 i Ex 24 mpuc Buffer  BMCO12  12p  flp  10p
40 Viremound enert 50p 13 auvio o feinput Expander  BMC93)  1p  Hp  10p
- 3 - — . 15034 . Hex. Inverter BMC9)4 12p  t1p  10p
" OCP7} Light Senutive 50 . 2IN10SS . Hex. Inverter BMC91S 1 1 10p
P P P
S| “"iRhotolVransistor L _ it . ) Hex. Inverter BMC938  12p Mg 10p
W OCINN [T PNF Siicon S0p Diodss Hex, Invercer BMC9Y7  12p  Mp  10p
4 TO-5 can : : Decade Counter BMC938  15p  23p  p
HIe () | Waks Zener Diodes. 50, OA9S Div. by 16 Counter  BMC939  25p  13p 1p
~ Mimed Voltages 4 E ~18  OA79 b Hex. Inverter BMC940 12 Hp 10p
WIS [ ixed Drodes, 50 - oAl K Hex. Inverter BMC941  12p  11p  10p
bonded, etc  Marked and P IN9T4 ! Type D Flip Flop BMC942  20p  1Bp  16p

Unmarked. Ex.2/4Input Power  BMC944  12p  11p  10p

Clocked Flip Flop BMC945  20p  18p  tép

Quad Inverter BMC946 1p 10p 9
o '| O_Tm,m.« Circortsrs Gates 50 POWER TRANSISTOR Clocked Fiip Flop ~ BMC948  20p  18p  1ép
B C 9%62,¢ Flip Flops BMC 945, P PRICE BREAKTHROU(““ Quad Inverter BMC949 12p 11p 10p

Pulsed Trig. Binary ~ BMC950  10p  18p 16
Monostable Mulcivib. BMC9S1  25p  3p  2p
Duat J/K Fiip Flop 8MC953  20p  18p b
Dual }/K Flip Fiop BMC9SS  0p  18p 16
Dual 1/K Flip Flop BMC956  20p  18p  16p
Quad. 2-input Powe:  BMC958  12p  11p  10p

PLASTIC CASED SILICON POWER TRANSISTORS OF
LATEST DESIGN. 40 WATTS and 90 WATTS. PNP & NPN
TYPES.

ALL TYPES AVAILABLE AT THE MOST SHATTERINGLY

LOW PRICES OF ALL TME. ALL ARE FULLY TESTEDyO
MARKED AND GUARANTEED!

H40 BFYSO[Z, ZN6%6, ZN1613, NPN  §0p
20§V e oS 50p

UNMARKED UNTESTED PACKS

8% |50 Germinwm Diodes 50 2+ input Gate BMCOst  12p  Mp  10p
inYslasdicyes P 33 input NAND Gme BMCS62  11p  10p %

1-12  13-25 26-50

B8 YO Tram. manulscturers s " %00 H
200 [, TR e S0P ow we e Ko o s % 0 (%
o Gem = W PNP p ;;P 17p Linear Op. Amp 709¢C ’p  0p 15
Su |0 Slicon oig;;olzogb!s;; 50p Zga :"::‘ g’; u; m Decade Counter SN74%0  éSp  e0p S5
cauiv. 10 )
B8 €O S0, Oiodessub min.  B0p LOW COST DUAL IN LINE I.C. SOCKETS
50 5,00t b i, 50p PAK  PAKS of matched pales 14 pin type at 15p rach|

MP 40 40W 4OW SOp  48p  4bp Now rew low profile type.

MP 90 90W + 90W 40p  S8p  Sép

16 pin type at ¥bp zach

s Sil. Trans, NPN, PNP
50 3.t ocaohn 50p
INT06A, BSYISA. etc.

BOOKS

1] 50 GerprunFum rKrmsulon Sop Wae have a large selection of Reference and
PNP AF R RF Technical Books tn stock
e 250mW. Z Oiod C0n Thesa are just two of our popular lines:
40 T8N S Tyoe 50p A CROSS HATCH B.P| Tramsister Equivalants and

Substitutes; 40p
This includes maiy thousands of Britsh

GENERATOR

CITETS

—_— U.S.A., Europear and C.V. equivalents.
AT 9Q 7 amp Sicon Std 50p FOR £3501!!! The liiffe Radio Valve & Tran
B recufiers, mixed voits Data Book 9th Edion P & P I1p p
s 3 Top Hat Silicon Rectifie 50 YES. a complete it of parts including Printed Circuit Characteristics of 3,000 valves and tubes

750mA . Mixed volts P Board. A four gosition swilch gives X-hatch, Dots, 4500 Transistors, Diodes. Rectifiers and
e ——E’pulm———_——“n“". Pak of 50— Vertical or Horizontal lines. Integrated Circuit design for Ir;(c rated Circuits, "

|5 incesrated Circuits, Data P easy construction and reliability. Thisis a project in the Sond for lsts of there English publicats
supplied September edition of Practical Television. < b7 0o eff 00000 (L (BT

T0) BY126'7 Type Siicon Recufiars
2 | smp plastic Mixed volts. 5°P

This complete kit of parts costs £3.50, post
paid.
A MUST for Colour T.V. Alignment.

’-------\

Piease 1end me the SREE Bi.PrePok Cotologue

Our famous P1 Pak is still leading in value for

money. NAME

MAKE A REY COUNTER
FOR YOUR CAR

The 'TACHO BLOCK . This
encapsulated block will twen any
0-ImA meter into 3 linsar and
accurate rev. cOunter for any

Futl of Short Lead Semiconductors & Etectronic Com-
ponents, appror. 170. We guarantee at ieast 30 really
high quality factory marked Transistors PNP & NPN,
and a host of Diodes &4 Rectifiers mounted on Printed
Circuit Panels. Identification Chart supphed o give some
A . information on the Transistors.
¢ar with normal coil ignition MINIMUM ORDEA 350p, CASH WIiTH ORDER
PLEASE Add 10p oot anc packing per erder.

system.
£l each \OV(ISEAS ADD EXTRA FOR POSTAGE
5 B I I N A ’
Bl an pAK I Tn OEPT. C, 222-224 WEST RDAD, WESTCLIFF-OH, SEA, ESSEX, $SO SOF
TELEPHONE: SOUTHEND (C702) 46344

NOVEMBER 1972 215

Please ask fos Pak P1, only 50p
10p P & P on thie Pak,

ADDRESS l
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For the construction of your
circuits the following items
and free literature are available
from your local retailer.

A VEROBOARD

B PLAIN BOARD

C GROUP BOARD

D D.I.P. BREAD BOARD
E DESIGN SHEET

F SPOT FACE CUTTER

G PIN INSERTION TOOL
H TERMINAL PINS

J D.1.P. SOCKET Trade Distributor Norman Rose (Electrical) Ltd. 8 St Chad’s Place London WC1X 9HJ.

USE VERO CIRCUIT BOARDS AND ACCESSORIES

AND NOW TO HOUSE YOUR CIRCUITRY

* 6 standard sizes
available from your
retailer.

* Made from precision _— \ \ \
extrusions with integral AR

board guide slots; ==

* Finned sides : A\

improve appearance \\

and radiate heat. \\\\\

x Parallel sides for 7
ease of component :

mounting.

VERO ELECTRONICS LTD.,
Industrial Estate, Chandler's Ford, Eastleigh, Hants SO5 3ZR Tele Chandler's Ford 2952 Telex 47551
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THE MODERN BOOK CO

AMATEUR RADIO TECHNIQUES

by Pat Hawker G3VA AN RSGB PUBLICATION

£1.60

Transistor Substitution Handbook No. 12
by The Howard W. Sams Engineering Staff

£1.40 Postage 10p
A Guide to Amateur Radio

by Pat Hawker G3VA 40p Postage 6p
RCA Solid State Hobby Circuits Manual
by RCA £1.05 Postage 12p
Beginner's Guide to Practical Electronics
by R. H. Warring £1.25 Postage 10p
Hi-Fi in the Home

by John Crabbe £2

Beginner’'s Guide to Television
by Gordon J. King £1.60
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As supplied g{-l“‘ to SCHOOLS, TECHNICAL
COLL?G ES, SHOPS, OFFICES AND INDUSTRY.
Silver grey stove enamelled steel cabinet with
48 transparent styrene drawers fitted with moulded
handles and label slots. Dividers can be supplied
at an extra charge to enable each drawer to be
sub-divided into siX compartments. Tranaparent
drawers allow swift selection of components at a
glance and eliminates duplication of atock. A
really first clase time saving unit. Size of cabinets
Zli"x 113" x 64°. Size of drawers 63" x 24" x 14
Other sizes available.

Cellers welcome Mon..Sat. 9 am-1 pm. 2 gim.—
6 p.m. NEW as illustrated OUR PRICE ONLY
£4.84 plus 36p carriage on orders leas than £10.
Money back antee. SEND FOR FREE
OOL&UR BROCHURE.

TRADE AIDS

{DEPT. RC2) M CHILTERN DRIVE,
BERRYLANDS, SURBITON, SURREY

01.399 4383
100 yda. Berrylands Railway Station

The New Styled
“wuri-mine TWIN vices

An extra *“Pair of Hands"’ for
those tricky jobs

ASSEMBLY - SOLDERING -
GLUING - WIRING - DRILLING
ETC.

% INDEPENDENT  ADJUSTMENT  OF
THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

+ JAWS WILL FIRMLY GRIP, ROUND,
FLAT, SQUARE OR HEXAGONAL
PARTS.

TWIN VICE: £8.95 (25p - p&p)

ALSO AVAILABLE

SINGLE VICE: £5.45 (21p - p&p)
CANLEY ENGINEERING (SALES)

LTD.

Dept. C/RC1
OSBORNE ROAD, COVENTRY
Tel. (0203) 77163/4 CV5 6EA
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_ LOUDSPEAKER
BARGAINS

———
Fane Pop 100 watt 18° 8/15 ohm £13.50
Fane Pop 60 watt 15 8/16 ohm £11.16
Fane Pop 50 wart 12° 8/15 ohm £ 9.26
Fane Pop 25/212 25 watt8/150ohm £5.40
Fane Pop 1512”10 watt 8/15 ohm £4.00
Baker Group 26 12° 3.8 or 15 obm £6.60
Baker Group 35 12° 3.8 0r 15 ohm £8.00
Celestion PS8 for Unilex £2.35
EMI13x8.3.80r150hm £2.25
EMi13x8.3.80r 150hm £2.60
EMI 13 x8 twin/tw. 3.8 0r 15 ohm £3.60
EMI 13 x 8 type 350 15 watt 8 ohm £8.00
Richard Alian 8” 3,8. or 150hm £2.35
Richard Allan 12° dual cone3 or 15 ohm £2.50
Fane 8” d/cone B0BT 8 or 15 ohm £2.85
Fane 8° d/cons, roll surround, 807T 8 or 16 ohm £3.50
Elac 9 x 5. 59RMLOS 15 obm £2.70
Elac 9 x5, 59RM114 Bohm £2.70
Elac 64" dual cone 8 ohm £2.25
Elac 64 d/cone, rol) surround 8 ghm £3.50
Elac 4° tweeter 8 ohm £1.60
Crossover for above {p & p free) £1.60
Goodmans 8P 8 or 15 ohm £4.75
Goodmans 10P 8 or 15 obm £5.26
Goodmans 12P 8 or 15 0hm £10.50
Goodmans 15P 8 or 15 ohm £17.00
Goodmans 18P 8 or 15 obm £27.00
27,24 0r3" 80 ohm .66
Phillips 5”8 ohm £1.95
T x4 0r8 x5°. 30r8 ohm £1.50
10” x6°3.80r 15 0hm £2.00

FREE with orders over E8.00 “Hifi loudspeaker
anciosures” book.

Al units guaranteed new and perfect.
Prompt despatch. P & P 25p per speaker.

Send for our free booklet “Choasing a speaker”.

WILMSLOW AUDIO
{Dept. RC)

10 Swan St., Wilmslow,
SK9 1HF, Cheshire
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HOME RADIO (Components) LTD , Dept. RC, 234-240 London Road, Mitcham,CR4 3HD . Phone 01-648 8422

M SURE wep Yo
LIKE A STEAM-

M SURE sHeD
LIKE AN AVOMETER/

/l

Cﬁristmas Presents a Problem!

We can take it for granted that she will be buying you the very
thing you've set your heart on, so let’'s concentrate on that
superb present you are so generously thinking of buying her!
Simple — as everybody knows, today's finest range of radio and
electronic components is to be found in the Home Radio
Components Catalogue. You could buy her a copy, so that she
can pick out just what she wants. On second thoughts, that
might complicate matters. Better make the choice yourself.
After all, you want it to be a surprise for her on Christmas morn |
Moreover, you'll both have the Home Radio Components
Catalogue and can spend many hours together, browsing
through it. The Catalogue is crammed full with details of
8,000 items, of which about 1,500 are illustrated. It costs

The price of 70p
applies only to
catalogues pur-
chashed by cus-*
tomers In the UK
and to BFPO
addresses.
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Address ..

Dept. RC, 234-240 London Road, Mitcham CR4 3HD.
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only 70 pence, including post and packing, and each copy
contains 10 vouchers worth 5p each.

Of course, you can call at our shop (we're open 9 to 5.30
Monday to Saturday, except Wednesday 9 to 1) and get just
what you want straight off the shelf. Incidentally, a catalogue
bought this way will cost you only 50 pence. Whether you order
by post or buy over the counter you should join our Credit
Account Service. it's the simple and convenient way of buying
all your radio and electronic components. We supply pre-paid
envelopes and order forms, and no matter how many orders
you send us you make only one payment per month. Full details
and entry forms are in the catalogue.

POST THIS COUPON with your chegque
or postal order for 70 pence.

Home Radio (Components) Ltd.

RADIO & ELECTRONICS CONSTRUCTOR
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LOW VOLTAGE

This mechanically operated timing unit switches off a transistor
radio after any preset period up to an hour.

HE DEVICE TO BE DESCRIBED CONSISTS OF A LOW
voltage time switch and it is intended for use
with transistor radio receivers. It must not be
used to switch voltages or currents in excess of those
employed for small battery-operated transistor radios.
The basis of the device is a Smiths ‘Ringer’, this being

a clockwork timer manufactured by Smiths Industries
Limited which, after the completion of a preset timing
period, causes a bell to sound. The timer is suitable for
domestic use and offers timing periods up to 1 hour.
It has a disc on the front panel calibrated in minutes
and this is rotated clockwise by means of an integral
handle to the delay period required, as indicated by an
arrow on the casing. The timer commences operation as
soon as the disc is released; the disc rotates slowly
anti-clockwise until its zero mark appears at the arrow
on the casing. A bell then rings and the timing period is
completed. The particular Smiths ‘Ringer’ employed by
the author has a case diameter of approximately 23 in.

SWITCHING OPERATION

In order that the ‘Ringer’ may be employed for
switching purposes, a small wedge-shaped cam is
mounted on the front panel disc at or near the zero
mark. This cam causes a moving contact to lift from a
fixed contact when, at the end of a timing period, the
disc returns to the zero position. It is necessary for the
‘Ringer’ to be securely fitted inside a suitable housing
in order that the contacts may be mounted adjacent to
the disc. The author’s design is such that the ‘Ringer’
can be readily removed from the housing at any. time.
Similarly, the cam may easily be removed from the
disc, allowing the ‘Ringer’ to be returned to normal
usage.

An idea of the overall construction may be obtained
from Fig. 1.1t will be seen that there is a small adjusting
screw on the contact which is raised by the cam at the
end of the timing period. The timing unit couples to the
receiver being switched by way of a length of twin flex
220

Contact - adjusting
screw

Moving contact

Fixed contact ke Cam /
. /

Slide switch —

Miniature jack plugs

™~
.

&

Fig. 1 The appearance of the completed timing
unit. The front disc is calibrated in minutes
from zero to 60 and rotates anti-clockwise
as the timing period proceeds. At the end
of the period the cam appears under the
contact-adfusting screw and raises the

moving contact

Toggle switch
/

Rubber feet

terminated in jack plugs. In addition to the timer-
actuated contacts, two miniature switches, one slide and
one toggle, are fitted to the housing, as also is a minia-
ture jack socket. However, the miniature slide switch is
only required if an additional contact, to be discussed
later, is to be incorporated.

The main sections of the housing are illustrated in
Fig. 2. The dimensions shown in this diagram exactly

RADIO & ELECTRONICS CONSTRUCTOR
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TIMER

by
R.L. Graper

The rrototype timing unit. This photograph was taken be-
fore the addition of the ‘switch-on’ contact.

A holes 6BA clear 14" 14”x 14" wooden dowel
8 holes !/16”dia | 4 off
C holes see text — .- !
T 4 - eA N P
% -
” &
[
2 T ~ ﬁ,‘/\ 178"
L 3lla”— -
[—f—— 2 - - =5ne"  5n¢’ T‘ - 2" =
l 12" 316" i
| | i |
Fig. 2 The parts which are o T
required for the timing unit i
housing i v‘ e
| i o
° . ba” \ o
y SLE 1¥8'rad 3\’4 Sk A
Cut-out |
R ) 7;811 1 C}\ !'
N 74 . FRONT 1 _L o
‘ ‘ To suit jack ' ul \To quit switch ‘
o suit jacl J \ 516"
N — 3g”
[+ o
| N :
i :
‘ i
§ 3ls” BACK
2" BOTTOM |
| L.

All panels 16" Formica l !
Meeting edges bevelled 45°
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suited the ‘Ringer’ employed by the author, but readers
are advised to measure up the particular timer to be
used before constructing the case to ensure that it will
fit comfortably. If necessary, the dimensions may be
modified to suit. ’

All the panels shown in Fig. 2 are & in. Formica.
The meeting edges are bevelled at 45° to give a neat
finish. There are two pairs of panels having the same
outside dimensions, these being the top and bottom and
the two sides. These pairs should be matched together
during construction. If it is found difficult to obtain a
miniature toggle switch sufficiently small to fit into the
position allocated for it on the front panel it may
alternatively be mounted on the top panel with its body
behind the ‘Ringer’ after the latter has been inserted.

Apart from the back, ali the parts of the box are
glued together with Evo-Stik contact adhesive, the
corners being strengthened with the four lengths of
dowel shown in Fig. 2. The assembly of the housing
requires some patience and the Evo-Stik instructions
should be strictly followed. If desired, the four dowels
may be glued to the sides first, being just clear of the
edge bevelling. When the glue has set, the top, bottom
and front may be added. After assembly a length of
nylon cord should be wound tightly a number of times
round the box and the whole set aside for complete
drying. All holes should, of course, be cut out before
assembly. The back is fitted after the whole unit has been
assembled and wired up. It is secured by short pins
passing through holes ‘C’ in the back panel and thence
into the ends of the four dowels.

Dowel

3la*

Fig. 3 The completed housing. The slide switch
shown here is only needed if an extra
‘switch-on’ contact is added

When completed, the box has the appearance shown
in Fig. 3. (This diagram also shows the slide switch,
which as just stated may not be needed, and three
Formica pieces which hold the ‘Ringer’ in position and
which will shortly be described.)

The ‘Ringer’, in normal use, has a shape which
causes its front panel to slope backwards slightly. In
order that its front panel may be brought into the same
plane as the front of the housing a wedge is inserted,
inside the housing, beneath the bottom rear of the

222

Hardwood

T [L"/a"
- ]

e’

|

13/4°

|

P

TOP VIEW SIDE VIEW

Fig. 4 The wedge assembly. This tilts the ‘Ringer’
slightly forwards so that its front is in the
same plane as the front panel of the

housing

‘Ringer’. The wedge assembly is made up as shown in
Fig. 4, and it consists of a piece of Formica with the
wedge glued to it. After the ‘Ringer’ has been inserted
in the housing the piece of Formica is slid in underneath
it, whereupon the wedge provides the requisite tilting
forwards of the ‘Ringer’. The wedge assembly is not
fastened permanently inside the housing; it may be
removed at any time, thereby allowing the ‘Ringer’ to

‘be taken out again. The width shown for the Formica

piece, 24 in., assumes exact dimensioning of the housing
and dowels. If the width available in the housing is
fractionally smaller than 2§in., the width of the
Formica piece in the wedge assembly should be reduced
accordingly.

‘Also holding the ‘Ringer’ in position are three
Formica strips having the dimensions shown in Fig. 5.
These are mounted by means of 6BA nuts and bolts to
the *A’ holes in the top and two sides, as indicated in
Fig. 3. A plain 6BA washer is included under each nut.
After the ‘Ringer® has been inserted these three pieces
are secured in place, being pushed forward until they
bear against the rear top and side edges of the ‘Ringer’,
whereupon the 6BA bolts are finally tightened. The slots
in the three pieces have a width which allows a 6BA
bolt to pass through. It may be necessary to add a
spacing washer between any of the three pieces and the
panel to which it is secured if it is found that the piece
does not butt reliably against the rear surface of the
‘Ringer’.

Formica 3-off Slot width - see text

4,
Ine” /
~
(/< 332"
e
2" e ’
|

Fig. 5 One of three Formica pieces which assist
in holding the ‘Ringer’ in position
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6BA Adjusting screw
Soldered to strip -
AN

Lock nut

Cut from old switch

lfa*wide springy brass

Cut from old switch
blade and soldered
to springy brass
strip

Fig. 6 Details of the contacts and their con-
struction

CONTACTS

The construction of the contacts operated by the
‘Ringer’ depends to some extent upon the materials
available to the reader. The author’s method of con-
struction is illustrated in Fig. 6, in which it will be seen
that contacts cut from a discarded switch of the lever-
operated type are employed, one of these being soldered
to a length of springy brass strip. The width of the
contacts and the strip is 4 in. Also shown are the 6BA
adjusting screw and two 6BA nuts. The lower of these
is brass and is soldered to the brass strip (this may be
achieved by holding it temporarily in position with a
steel screw, which will not solder readily), whilst the
upper nut is threaded onto the adjusting screw and
acts, later, as a lock-nut.

The two contact mountings are made as illustrated
in Fig. 7. Each mounting consists of two halves of

Saw-cut in each block

6BA mounting screw

Perspex 2-off

6BA clear 6\‘ L .

Fig. 7 The contact mountings are made up as
shown here

NOVEMBER 1972

Perspex which, when bolted together, give overall
dimensions of § by % in. There is a saw-cut on the
inside edge of each half which, when the pair are
assembled, takes the contact strip. The distance of the
saw-cut from the top of the mounting is best judged
individually; that for the springy brass strip should be
a little higher than that for the fixed contact.

Referring back to Figs. 1 and 2, the contact mountings
are secured with 2 in. 6BA bolts and nuts at holes ‘A’
of the front panel with the saw-cuts horizontal and
above the securing bolts. The contacts are held in the
saw-cuts with their ends ‘X’ (see Fig. 6) on the outside
and pointing downwards. Thin p.v.c. insulated wires
are soldered to the ends ‘X’ and are passed through
holes ‘B’ in the front panel to the inside of the housing.

8BA brass nut
soldered to cam

I Q
‘@’
N >,

8BA clear

I

ey
hg?ei

3/8'-————

Angle to agree with
face plate

Brass |-off

Fig. 8 Dimensions of the cam. This is secured to
the front disc of the ‘Ringer’

The cam has the dimensions given in Fig. 8. This is
made of brass and has a wedge shape at its upper end
which causes the moving contact to be raised when the
front disc, or face plate, of the ‘Ringer’ approaches the
zero setting. The slot in the cam passes over the edge
of the front disc of the ‘Ringer’ and should be cut so
that it is very nearly } in. deep. The cam is secured to
the front disc by an 8BA bolt passed through the 8BA
nut soldered to the front surface of the cam. [t is
important for the upper surface of the cam to be as
smooth as possible, in order to ensure minimum friction
with the lower end of the contact adjusting screw. A
little light lubricant, such as molybdenum disulphide,
can be helpful here.

As a final operation, four rubber feet are added at
the corners of the bottom panel of the housing. These
may consist of four rubber grommets secured with
adhesive.

When the construction of the timing unit has been
completed, the moving contact is adjusted for the
desired pressure on the fixed contact. The distance over
which the moving contact is displaced upward at the
end of the timing cycle is then preset by means of the
6BA screw which passes through it.
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Closed-circuit
jack added to
receiver

= '~

-r‘ i l

] receiver e .
on-off switch | Receiver
B — ma battery

B

Fixed Moving
contact contact
Jack plugs Jack socket
in timing
unit
. v__o_’_oJ__v_—gT
!
[ I
Toggle
Twin flex switch

Fig. 9 The circuit of the timing unit and the manner in which it is coupled to the receiver. The closed-
circuit jack may be inserted in the positive lead from the battery instead of the negative lead if desired

CIRCUIT

The timing unit connects to the receiver in the
manner shown in Fig. 9. A miniature closed-circuit jack
socket is added to the receiver, this being inserted in
series with one of the battery leads. A closed-circuit
Jack socket is employed because this enables the
receiver to function normally when the jack plug is
removed. Since it is a little difficult to visually trace the
appropriate tags of a closed-circuit jack socket, it will
probably be best to identify them by a continuity test
before installing and wiring in the socket.

The wire coupling the timing unit to the receiver
consists of twin flex having a miniature jack plug at
each end. One jack plug fits into the Jack socket at the
receiver whilst the other fits into a jack socket on the side
panel of the timing unit. The twin flex can have any
convenient length.

The internal wiring in the housing follows the circuit
of Fig. 9. The timing contacts can be overridden by the
miniature toggle switch, should this be desired.

EXTRA CONTACT

As so far described, the timing unit enables a circuit
to be broken after any period up to an hour. A par-
ticularly useful application is the switching off of a
bedside transistor radio. The radio can be tuned to any
transmission and the timing unit set up. If the listener
falls asleep during the timing period the receiver is
automatically switched off at its end. '

The writer felt it would be of value if the timing unit
could also switch a transistor radio on after the timing

Added contact
Cam
Ringer di1al

Fig. 10 Adding an extra contact to provide &
‘switch-on’ facility

period, rather than off, and he later added a second
contact which achieved this requirement. Since most
readers will only require the switching off facility the
addition of the second contact will be dealt with only
briefly.

The second contact is added in the manner shown
in Fig. 10. Its method of operation is quite obvious:
as the front disc of the ‘Ringer’ approaches the zero
position the cam causes the moving contact to be raised,
whereupon it connects to the added contact.

When the added contact is employed, it is necessary
to alter the design of the left-hand contact mounting
from that shown in Fig. 7. It needs to be made longer
and have an extra saw-cut to take the upper contact.

Adding the extra contact necessitates the addition of
the miniature slide switch referred to earlier and shown
in Figs. 1 and 3. Also, the toggle switch requires to be a
changeover type. The circuit employed is shown in

Fig. 11 and it will be seen that the slide switch selects
. Fixed contacts

Slide ‘Switch-on’ Moving contact
switch
[ |
—
L *Switch-off
Jack socket I
in timing unit
s 2 !
_—_ 5
Toggle
switch

Fig. 11 The circuit employed with the extra

contact
either the switch-off or switch-on facility. The toggle
switch now overrides either of the contact operations.
On Position 1 it enables both contacts to carry out their
required operation. On Position 2 it both short-circuits
the switch-off contacts and open-circuits the switch-on
contacts.

EDITOR’S NOTE

It must be pointed out that the manufacturers of the
‘Ringer’ Timer, Smiths Industries Limited, state that,
whilst they have no objection to the publication of
details of the timing unit described here, it must be made
clear that a Smiths timer so modified would not,
normally, be covered by any guarantee given with their
products. [ |
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New Products

T
DUAL-IN-LINE I.C. SOCKETS

Just introduced by Jermyn’s Manufacturing Division, is an entirely new
d.i.l. i.c. socket that represents a revolutionary concept in such socket
design. In this product (the A23-2055 “series), the separate contacts
normally employed in conventional socket construction have been
eliminated. Instead, contact between the i.c. legs and the pins connecting
the socket to a p.c.b. is effected by means of gold or tin-plated copper
areas, which are deposited on the plastic body of the socket using a special
new plating technique. The plated body is in the form of a saddle, over
which the i.c. legs are slipped to make a complete surface rather than the
conventional point contact. The i.c. is located in open-sided slots, and is
held in position by a plastic retainer, which presses the i.c. legs inwards to
make perfect contact with the plated areas.

Further information from: Jermyn Industries, Manufacturing Division,
Vestry Estate, Sevenoaks, Kent.

PRINTED-CIRCUIT-BASED LOUDSPEAKERS

What is believed to be the world’s
first ever printed-circuit-based loud-
speaker has been successfully devel-
oped by Fane Acoustics Ltd., following
over three years of laboratory work.
Thisdevelopment consolidates Britain’s
position as world leaders in loud-
speaker design and manufacture, and
gives Fane a major export potential.
Fane’s development engineers, have
now perfected the first unit, the ‘Fane
910°, and this has now entered full-
scale production at the company’s
Batley, Yorkshire factory. The ‘Fane
910’ is a robust, high power tweeter
horn unit for a 25 watt input. Typical
applications include guitar, discothe-
que, organ and public address systems
where improved high frequency repro-
duction — up to 15 KHz - is required.
A major benefit of the printed circuitry
employed is the resulting uniformity of
the speakers. Furthermore, simplified
assembly procedures have made pos-
sible a list price of £12.40, which is
comparable with conventionally wired
units. A dowelled assembly in the
‘Fane 910’ permits the components to

be assembled only in the correct way.
It can therefore be dismantled and
re-assembled by the user, should a
maintenance requirement ever result
from damage, and the problems
usually associated with sending goods
away for repair are thus avoided. All
Fane’s dealers at home and abroad,
will supply spares, and the amateur
can replace any item in a minute oOr so.
The export potential for such a loud-
speaker in the booming world of ‘pop’
groups, discotheques etc. is enormous
and Fane is currently planning a major
assault on the Continent. The ‘Fane
910s’ exponential, die-cast aluminium
horn section has a mouth opening
measuring 6%in x 3%in (16.8cm x 9.1

Picture shows: TOP, a fully cm) and the speaker employs a latest

assembled “Fane 9107 printed-
circuit loudspeaker. A majfor ad-
vantage of the printed circuit is
uniformity. BELOW, the unit is
shown in component form. When
required, component replacement
can be undertaken quite simply by
the user himself

type high efficiency one-inch pole
magnet with a [6,000 Gauss rating.
Overall depth of the speaker — which is
available initially in a black crackle
finish — is 6%in (16.5¢cm). Fane Acous-
tics Ltd. — a member of the Audio
Fidelity Group - is based at Hick Lane,
Batley, Yorkshire.

STEREO DECODER

A new stereo decoder from Tolliday-George-Ellam Ltd. of 37
City Road, Cambridge, brings to thousands of VHF receiver and
tuner owners the chance to receive stereo broadcasts.

The ISA stereo decoder is being marketed exclusively by TGE
for the makers, their associated company, Industrial Sub-Assem-
blies Limited of Cottenham, Cambridge.

The launch coincides with the build-up of interest in the forth-
coming Radio 2 stereo broadcasts to complement those aiready
being transmitted on Radio 3.

Enthusiasts wanting stereo listening will be able to buy for their
mono VHF equipment the bolt-on decoder, which incorporates a
phase-locked loop stereo demodulator, for £16.50, to get the same
results from existing equipment as from costly new stereo
receivers or turners.
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Using reflexing over two transistor stages, this receiver offers a
high level of selectivity and sensitivity both on medium and on long
waves.

HE AUTHOR HAS PUBLISHED THREE PORTABLE
receiver designs using a ‘Super Alpha’ variant of
his ‘Spontaflex’ circuit.*

He described the ‘S.A.5’ as the best medium and long
wave design he has as yet published in this journal,
and this opinion still holds good. The present design,
whilst not possessing the output power nor-the remark-
able consistency of reaction setting which was given by
the ‘S.A.5%, still offers the excellent sensitivity and
selectivity inherent in the circuit. It is small (the case
measures about 5}in. square by 2}in. deep) and employs
only three transistors. It provides, on both medium and
long waves, many alternative stations at good strength
on a speaker after dark, and several during the holrs
of daylight in most places. Unlike the ‘S.A.5’, the long
wave band is continuously tunable. Four programmes
on each waveband are available at the author’s home in
South Devon.

Although the circuit used is basically similar to

previous ‘Super Alpha Spontaflex’ circuits, certain
modifications have been made which result in simplifi-
cation and economy in the use of components and, in
some cases, increased efficiency. The current taken from
the PP6 batterv is only about 7 to 8mA.
*The “Spontaflex” S.A.4 Transistor Portable’, The
Radio Constructor, May 1968; ‘The ‘Spontaflex”
Silicon S.A.3 Portable’, The Radio Constructor,
December 1969; ‘The “Spontaflex” S,A.5 M. and L.W.
Portable’, The Radio Constructor, June 1971.

THE CIRCUIT

The circuit is given in Fig.1. In this diagram, wave-
change switch S1(a) (b) is in the position which selects
medium waves. It will be seen that TR1 and TR2 form
the ‘Super Alpha’ pair at radio frequencies. The signal
is picked up by L2, on a ferrite rod, this being tuned by
VC1 which has a maximum capacitance of only 100pF.
The whole of the tuned circuit is across the input to
TRI1. Because of the ‘Super Alpha’ arrangement, the
input impedance of TR1 is extremely high and very
little damping is offered to the tuned circuit. The signal
at the output of TR1 appears across R4 and L4, the
greater part being across 14, and is then applied to the
input of TR2. This transistor acts as the second half of
the ‘Super Alpha’ pair, and the amplified radio
frequency signal is passed to the diode D1, which acts
both as a load and as a demodulator.

The resulting audio frequency at D1 is returned to
TR2, which now functions as a common base amplifier.
In order to ensure that the radio frequency output from
TR2 is not at an impedance that is too low for the
desired operation of the diode, it is necessary for the
tuned circuit to have extremely high impedance. This is
achieved by employing an unusually large inductance-
to-capacitance ratio and by the use of reaction, which
will be found to be exceptionally beneficial with this
circuit. As can be seen from Fig.1, reaction is obtained
by coupling back from the emitter of TRI, and it is

COMPONENTS

Resistors
(All fixed values 4 watt 109%,)

R1 10kQ

R2 2.7k

R3 1kQ

R4 220Q -

R5 100kQ

R6 1kQ

R7 180Q (see text)

VR1 5kQ potentiometer, linear, with S2.
Capacitors

Ci 1,000pF silvered mica

C2 1,000pF silvered mica

C3 0.01pF paper or plastic foil

C4 0.01pF paper or plastic foil

Cs 100uF electrolytic, 2.5 V.Wkg.

Cé6 640y F electrolytic, 2.5 V.Wkg.

Cc? 0.1uF paper or plastic foil

C8 1,000uF electrolytic, 10 V.Wkg.

VC1  100pF variable, ‘Dilecon’ (Jackson Bros.)
Inductors

L1,2,3 Ferrite aerial assembly (see text)

14 2.5mH r.f. choke type CHI1 (Repanco)

Ti Output transformer type LT700 (Eagle)

Semiconductors
TR1 SFl1150rBF115
TR2 SF1150rBF115
TR3  2N4289
Dl OAS

Switches

Si 2-pole 2-way rotary (see text)

S2 s.p.s.t. (with VR1)
Speaker
LSI 3Q speaker, 5in. by 3in. (see text for
magnet size)
Battery

9 volt battery type PP6 (Ever Ready)

Miscellaneous
Ferrite rod, 4}in. by #in. dia
18-way R.S. Components Standard tagboard
(Home Radio Cat. No. BTS10)
Epicyclic drive with flange type 4511/F (Jackson
Bros.)
1 large knob
2 small knobs
Battery connectors
Speaker gauze
Plywood, Perspex, Fablon or Contact, etc.
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A side view of the receiver “chassis”

consequently effective over both radio frequency stages.

If the tuning arrangements are compared with the
variable inductance tuner used in the ‘S.A.5’ receiver,
it will be found that the present receiver offers an even
better inductance-to-capacitance ratio over the lower
wavelength half of the medium wave band, whilst there
is a somewhat inferior ratio from about 350 metres
upwards. Indeed, at around 200 to 250 metres the ratio
is so high that the increased amplitude of all signals,
wanted or not, could in certain circumstances (e.g. if the
tuner section were used with a powerful amplifier
without a volume control) overcome the superior
selectivity which is obtained as a result of the high

inductance of the coil. At this part of the scale the.

present tuner is more sensitive than the ‘S.A.5’ but a
little less selective.

When S1(a)(b) is switched to long waves, L1 comes
into circuit. L1 had to be carefully designed. There is not
very much room for it on the ferrite rod and it was
found that a single pile-wound coil proved to have
sufficient self-capacitance to allow medium wave
breakthrough of strong stations and to restrict the
coverage given on the long wave band with only 100pF
as a variable tuning capacitance. On the other hand, a
low capacitance high inductance coil, while satisfactory
on the long wave band, caused trouble on the medium
wave band due to damping of the medium wave coil
when the long wave coil was short-circuited by the
wavechange switch. Finally, a two-pie coil, with each
pie individually short-circuited when listening to
medium waves, proved satisfactory.

We left the demodulated signal passing through TR2.
It emerges, in much amplified form, across RS, whence
it is fed to the base of TR1 via the ferrite rod tuned
windings. R1, C2 and C1 filter out the radio frequency
component. From here the circuit differs from all the
previous ‘S.A.’ designs, in which the first transistor
acted as a common collector current amplifier at audio
frequencies. In this case the amplified signal is taken
from the collector of TR 1, with R2 as collector a.f. load,
and TR1 acts as a common emitter amplifier. Resistor
R4, which is not bypassed, introduces a large amount of
negative feedback. This is essential in order that the
input impedance of TR1 be kept high at audio fre-
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quencies and consequently not damp the signal across
R3S, an occurrence which would drastically reduce the
amplification given by TR2. But because the load
resistance in the collector circuit of TR1 is higher in
value than that in its emitter circuit, TR1 is able to give
some voltage amplification while still maintaining its
input impedance at a sufficiently high level. Extra gain
is therefore given by this stage, as compared with that
given in the earlier circuits. Remembering that the input
impedance of TR3 (say 2kQ) in series with R3, is in
parallel with R2, it will be seen that the effective
collector load is roughly 7 times the value of R4. A
voltage gain of about 17dB may be expected.

TR3 functions as a normal high amplification com-
mon emitter output stage. C4 and C7 provide further
radio frequency filtering.

It will be seen that TR1 obtains base bias from the
collector circuit of TR2 which, in turn, obtains its base
bias from the emitter circuit of TR1. This arrangement
involves heavy negative feedback of direct current and
results in good stability.

A warning is given not to use a separate battery
switch rather than one combined with VRI. If the
receiver is switched on with reaction adjusted to a
critical setting, or to a setting providing oscillation, it is
possible for the circuit to be shock-excited into para-
sitic oscillation. No harm is done, but no signals will be
heard until the reaction control is backed right down
and brought up again. The possibility of this nuisance
is ruled out if 82 is combined with VRI1, as specified.

It is important to use the specified semiconductors.
There may be others that would work as well, but the
chances are that several modifications would be in-
volved for best results. Those specified are readily
obtainable. If a BF115 is used for TR1 or TR2, no
connection is made to its shield lead-out.

Before proceeding to details of construction, refer-
ence should be made to the switch employed for
S1(a)(b). This should have a construction which ensures
that it projects backwards from the panel on which it is
mounted by a small amount only. The type may be
recognised from the outline given in Figs. 2(b) and 4,
and it is available from Henry’s Radio as ‘Type B’.
Another point is that the magnet of the speaker should,
preferably, not have a diameter greater than 1}in.

CONSTRUCTION

The first constructional step is to take a piece of }in.
plywood and cut out three sections, one measuring 5Sin.
by 3%in., one 5in. by 2in. and one 34in. by 2in. A hole
for the speaker is cut in the Sin. by 31in. piece such that
the speaker will lie close to one 5in. edge, leaving a }in.
strip of wood free at the other Sin. edge.

Place the 3}in. by 2in. piece over the 5in. by 2in.
piece so that the long edges and the 2in. edges at one
end are together. Clamp the pieces together when so
positioned. Mark out the exact centre of the larger piece
and drill a #in. hole through both pieces at this point.
Drill two further {in. holes to take VR1 and Sl1 in the
positions shown in Fig. 2(b). One of these holes will pass
through the 5in. by 2in. piece only, and this is the hole
that will later take VR1. Also drill two 4BA clear holes
through both pieces, as indicated in Fig. 2(b). Unclamp
the two pieces of plywood and put the 3{in. by 2in.
piece to one side. Enlarge the centre hole in the Sin by
2in. piece to in. diameter and fit a flange type epi-
cyclic drive to it, as illustrated in Fig. 2(b). Also fit VR1
and S1. Bolt or screw this panel to the free }in. strip on
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Fig. 2 (a). The two panels which form the “chassis’ of the receiver

(b). Major wiring details. The tagboard

fits over the speaker magnet. Tag positioning in 82 may vary

from that shown here, and the required tags for connection should be identified with a continuity

the loudspeaker panel, as shown in Fig. 2(a).

Cut a section with 9 pairs of tags on it from a 16-way
Standard size R.S. Components tagboard. Cut a hole in
this 9-way tagboard to take the magnet of the speaker.
See Fig. 2(b). As mentioned ecarlier, the speaker
employed should have a magnet with a diameter not
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tester

greater than 1}in., or else a special tagboard will have
to be made up by the constructor using a piece of
Paxolin and 6BA bolts, nuts and solder tags, and
providing room for the larger hole required.

The hole in the tagboard should be made very slightly
larger than the diameter of the speaker magnet. A turn
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or two of Sellotape around the magnet will then ensure.
a tight fit later on. A piece of Fablon or Contact’

- should be stuck to the underside of the tagboard to
prevent the possibility of short-circuits to the speaker
frame. Note also that transformer T1 is affixed, under
the board, with a suitable adhesive.

Secure Tl_ in place and connect its white and black

" secondary leads to the speaker. Then fit the board over
the speaker magnet, fit small components and complete
the wiring-shown in Fig. 2(b). Note the two lengths of
wire from TR1 and S1 which will subsequently be
connected to VCI. Fit two 1}in. countersunk 4BA bolts
to the 5in by 2in. panel, as indicated. The bolt heads are
.away from the reader.

L2 and L3 should now be wound on a tube which is
free to slide on the ferrite rod. It is useful to employ a
piece of Fablon or Contact about 2}in. square here,
leaving on all the protecting paper except for a strip
about }in. wide. The piece of Fablon or Contact is
wrapped round the rod, not too tightly, and made into a
secure tube by means of the unprotected strip at one
end. L2 consists of 130 turns of 32 s.w.g. enamelled
wire close-wound, and L3, spaced %in. from L2, has
10 turns of the same wire close-wound in the same
direction. The completed coil is then placed on the rod,
which is fitted with rubber grommets as shown in Fig. 3.
VCI1 has its spindle cut down to }in. and is then fitted
to the appropriate hole in the 33in. by 2in. piece of
plywood. The ferrite rod is also fixed to this piece of
plywood by means of cord (not wire) passed through
four suitably placed small holes. It will probably be
necessary to place a %in. thick strip of plywood or
similar non-conducting material under the grommets
to prevent the coils fouling the moving vane of VCI1.

VR| /S, will appear here when assembled

Hole for 4BA bolt Hole for 4BA bolt

"|l\ S| will be underneath
here wh}n assembled

Fai

= Grommet

Ferrite rod mounted with
grommets on /8 strip of
"wood or Paxolin in order
to give clearance for
moving vane

Grommet

Fig. 3. The ferrite road assembly and the sub-
panel on which this and VC1 are mounted.
Winding details are given in the text

L1 should now be made and fitted to the rod, also as
shown in Fig. 3. It consists of two pies of 200 turns each
of 38 s.w.g. enamelled wire. Each pie is pile-wound to a
width of about $in., the two pies being separated from
each other by tin. They are wound on a 1}in. long tube
of Fablon or Contact made up as described for L2 and
L3. The two centre leads are soldered together to make

a continuous coil. L1 is wound in the same sense as L.2 .

and L3.
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Fit the two assemblies together by means of spacing
nuts on the 4BA bolts under the VCI panel. Tighten the
grub screws of the drive to the spindle of VCI and
connect the two relevant leads to the tags of VCI.
Connect up coil leads as indicated in Fig. 3. Provided
the two sections are correctly assembled together, S1
will be out of sight, but VR1/S2 will be visible. There
will be an unused #in. hole in the VCI panel over S1;
this is not shown in Fig. 3.

It will be found that the two 4BA bolts do not
protrude through the small 33in. by 2in. panel, and that
it is impossible to fit nuts. In all probability the com-
bined assembly will be found perfectly firm when the
epicyclic drive grub screws have been tightened, but.
if this should not prove to be the case, VCI should be
temporarily removed and the holes in the small panel
countersunk so that locking nuts can be fitted to the
4BA bolts. Bolts longer than 1}in. are not used as they
could foul VCI1.

CHECKING PERFORMANCE

At this stage a PP6 battery may be fitted in the posi-
tion indicated in Fig. 2(b) and the receiver tried. out. It
may prove helpful to contrive a temporary clip to hold
the battery in position, though this is not essential. It
should be found on medium waves that oscillation
starts with the slider of VR1 advanced about one third
of the way along its track when VCI is at minimum
capacitance, gradual further advancement in VR 1 being
required as the capacitance of VCI is increased. The .
position for oscillation' in VR1 will be fairly constant
throughout the long wave band, where it should need

‘to be advanced about half-way along its track. Reaction

will be found to be beautifully smooth. There is -no
suspicion of backlash and a weak signal can be held
with great sensitivity when the receiver is on the verge
of oscillation. This condition does not produce the best
quality, but on more powerful stations reaction will be
turned back to some extent and quality will be found
to be quite good for a small receiver. The reaction
control acts as a true volume control since it damps the
tuned circuit when it is at a low setting.

If the current drawn from the battery is less than 7TmA
the value of R7 may be. reduced until this current is
taken. .

Medium wave coverage should be from about 190
to 540 metres, but it may be necessary to vary the
number of turns from the 130 specified to suit some
ferrite rods. The prototype uses a rod obtained from .
Amatronix Ltd., 396 Selsdon Road, South Croydon,
Surrey, CR2 ODE. On the long wave band, coverage
will be from about 1,000 to 1,900 metres. '

Paxolin or aluminium panel with cut-outs for scale.
controls and speaker aperture

x
Perspex \,_‘ [

LS

Fig. 4. Adding a tuning scale, Perspex panel and
final “tidying-up” panel. For simplicity the tag-
board fitted over the speaker magnet is omitted

here ’
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A scale may be made .using a piece of card measuring
5in. by 1}in. This is fitted as shown in Fig. 4, where the
‘chassis’ will be seen to be lying on its back. A wire
pointer is fitted to the flange of the epicyclic drive, and

the scalq‘calibrated — an easy task if carried out after’
dark owing to the large number of stations which will be

received. Next a piece of jin. thick Perspex is cut to
measure Sin. by 1}in., after which three $in. holes are
. cut out in it for the spindies. This is placed over the
spindles, the locking nuts of which will space the
Perspex away sufficiently far to leave room for the scale
pointer. Finally, a ‘tidying-up’ frame is cut from Paxo-
lin or aluminium to cover the whole of the ‘chassis’
front. The exact design of this frame is left to the
" constructor but Fig. 5(b) shows a suggestion. This
frame is screwed to the front of the ‘chassis’ with a
piece of speaker gauze held over the speaker aperture.

- 22
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(a)

Cut-out for scale
and controls

[~~~
Cut-out for speaker
aperture

(b)

Fig. 5 (a). The cabinet may have the simple con-
struction illustrated here .
(b). Suggested design for the front covering
panel
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Rear view of the receiver with the back removed
CABINET

A suggestion for a simple case is illustrated in Fig.
5(a). Two pieces of }in. plywood are cut measuring Sin.
by 24in., and two pieces S}in. by 2}in. These pieces are
screwed together as shown. Before cutting out the pieces
it is advisable to measure the actual ‘chassis’, in case
this has not been made quite accurately in terms of
dimensions. The dimensions of the pieces of plywood in
Fig. 5(a) may then be modified accordingly. With the
prototype it was found an easy matter to make the case
a sufficiently tight fit for the chassis to be held securely
in it without the need to use screws. One approach to
this end consists of making the pieces for the case
slightly oversize and then trimming them down with a
file. .

A back, Sin. square, is cut from #in. peg-board or
similar materia} with holes in it. This is pushed into the
back of the case and is held by small solder tags which
are screwed to the backs of the case sides and are free
to swivel, '

When completed, the case may be varnished'in any
colour favoured by the constructor.

A LARGER VERSION

If size is not a problem, better quality and greater
output can be obtained by using a larger speaker. As a
matter of interest, the author has rebuilt the prototype
of the ‘S.A.3 receiver mentioned at the beginning of
this article to the circuit described here. The ‘S.A.3’
receiver is in a larger cabinet and has an 8in. by Sin.
elliptical speaker. The original speaker, ferrite rod
assembly, output transformer, reaction control, wave-
change switch, battery and groupboard were retained, ’
these all being wired up to the new circuit. The group-
board was rewired with the new components needed.
The instability problem when first switching on with a
switch not combined with the reaction control did not
appear, this being due, no doubt, to the less crowded
layout of the larger receiver. R7 may be reduced in.
value to obtain a greater undistorted output, the extra
current passed by TR3 being well within the capacity of
the PP9 battery used with the ‘S.A.3’. Various values
for R7 between 180Q and 47Q can be tried in this
larger version of the circuit, a meter being inserted in
one of the battery leads to monitor the current drawn

.

for the differont values. A good compromise is a value

in R7 which causes a total current of about 14 to 15mA
to be drawn. The final value of R7 which will produce
this figure depends upon the characteristics of some of
the components used. -l
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NEWS

AND

D.J. DISCMAJOR DISCOTHEQUE
PRE-AMP

The D.J. Discmajor Discotheque Pre-Amp will be of
prime interest to the professional D.J., Clubs and organ-
isations who demand first class sound quality. Slider
controls are used for all of the main functions which
facilitate ease of operation for the user. Added to this is
a mic input with its own volume and tone controls, mic
over-ride with a variable level control, tape input with
its own volume control and a visual cue meter which in
conjunction with the P.F.L. gives complete visual and
audible control over all input channels. A single slider
‘cross-fade’ controls the two magnetic inputs, for total
flexibility.

The Discmajor is also available complete with a 100
watt Power Amplifier. The complete power section will
" cut out instantly if the unit is misused or shorted and
will only come on again when the fault has been cleared
and the fault warning lamp on the front panel re-set.

VINTAGE RADIO MUSEUM

Crystal-sets with cats-whiskers, antique receivers with
bright-emitter valves and plug-in coils, horn speakers
half of wood and half of metal. All are on show — many
are working - at the new Vintage Wireless Museum in
Lincolnshire. Admission is free, and at any convenient
time.

The Museum is supervised by the Wireless Preserva-
tion Society, a non-profit-making organisation, the
objects of which are the preservation and restoration of
vintage wireless and electronic equipment for purely
cultural, educational and historical purposes.

President is Mr. W. K. E. Geddes, who is in charge of
the Radio Section at the Science Museum in South
Kensington. Vice-President is Mr. F. Ward, G2CVYV, the
Immediate Past-President of the Radio Society of Great
Britain. The Chairman is Mr. D. Hoult, G400 and the
Vice-Chairman Mr. N. Carter, G2NJ.

Hon. Secretary and Curator is Mr. D. Byrne, G3KPO,
of Homa House, Quadring, near Spalding, who should
be contacted at STD. 077-584 -485 by readers wishing to
look around the Museum.

It is interesting to note that it is probably the only
museum in the world where visitors can actually handle
the exhibits, but this makes it of particular value to
research workers.

MIRACLE OF BROADCASTING

British religious dignitaries were among those
initially suspicious of the apparently miraculous wire-
less devices in the 1920s.

In 1923, the then Dean of Westminster refused to
allow the wedding service of the Duke of York to be
broadcast from Westminster Abbey. It might be
received, he said, by ‘a considerable number of persons
in an irreverent manner, and might even be heard by
persons in public houses with their hats on.’

NEW SERVICE FOR THE HANDICAPPED

A National library has been established to help the
many disabled people who are unable to read books in
the normal manner. It is a library of ‘Talking Books’,
and it will provide a wide variety of titles, all on pur-
pose-made Tape-Cartridge, which contains up to
thirteen hours of reading.

The National Library of Talking Books for the
Handicapped is a registered charity and the Chairman
of the Council, Major Frank Clarke, in announcing its
foundation, said, ‘The people we aim to serve fall into
the category of severely disabled persons, many of
whom are elderly.” The Chairman added, ‘It is hoped
that - Local Authorities and organisations for the
handicapped will co-operate with us so that “Talking
Books” and . Play-back Machines may be made freely
available to those in need.’
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COMMENT

EMI MARINE INTRODUCES HIGH-PERFORMING, SOLID-STATE
12 CHANNEL RADIO-TE

i e S 4 irr W

LEPHONE

A self-contained, solid-state, 12 chan-
nel VHF/FM radio-telephone intro-
duced by EMI Marine of Sevenoaks,
Kent, combines high performance and
straightforward operation in a package
especially designed to withstand
marine use.

Costing £310, the ‘Mariner’ uses the
latest, fully-proven solid-state circuit
techniques, and corrosion resistant
materials, to ensure reliability and
interference-free communication. It
incorporates advanced design features
to provide protection against accident-
al misuse, to enhance performance, and
simplify maintenance and servicing.

The transistorised power amplifier
has a unique safeguard so that even if
inadvertently loaded with an open- or
short-circuited aerial connection no
damage will result to the amplifier.
The circuitry of the ‘Mariner’ uses

silicon integrated circuits, FET com-
ponents, diodes and transistors. This

glvw excellent high-temperature per-
ormance and low power consumption.

The circuits provide full perform-
ance over the ambient temperature
range -30°C. to +60°C. They have a
rated capacity of double their working
load, providing a wide safety margin.

The extremely low current drain
(less than 0.15 amps.) allows continu-
ous receiver operation in the standby
mode, with only a single 12V to 14V
wet-cell battery as the power source.
The transmitter provides 1W or 25W
RF output. In the transmit mode, on
25W output, d.c. current consumption
is 3.5 amps.

The equipment conforms to the

latest Post Office specification, in-
corporating 25 kHz channel spacing.

GOLDEN JUBILEE FOR

The BBC is not the only organisation celebrating a
Golden Jubilee connected with radio.

Half a century of training RAF apprentices in the
radio trades was marked by celebrations on Friday,
October 13, at the No. 1 Radio School, RAF Locking,
near Weston-super-Mare, Somerset.

It was in 1922 that the training of apprentices was
first started at the Electrical and Wireless School,
Flowerdown, near Winchester, Hampshire. From
then on right up to the present day the training of
radio and electronic apprentices has been of prime
importance to the RAF.

The development of radar during World War II

RADIO APPRENTICE TRAINING

greatly increased the scope of radio trades. After the
war, radio mechanics concentrated on servicing and
ceased to be trained in operating skills. In 1948 the first
of the apprentices to be trained specifically as ground or
air radio mechanics graduated from Cranwell, to where
the school had moved in 1929.

Since the apprentice training started in 1922, more
than 9,750 radio apprentices have been trained. Over
2,000, more than one-fifth, have been commissioned
and 13 have reached Air Rank.

As part of the Golden Jubilee celebrations, an Old
Boys’ Day was held at No. 1 Radio School, RAF
Locking on Friday, October 13.

IN BRIEF

@ A leaflet available from Coutant
Electronics Ltd., of 3 Trafford Road,
Reading, Berkshire, gives details of a
range of high quality potted e.h.t.
converters. The leaflet provides full
mechanical and electrical details.

@ To broadcast abroad today the
BBC uses a total of 70 transmitters — 44
of them at sites in the United Kingdom
and 26 of them at strategically placed
relay bases overseas.

@ A new version of its well-proven
infra-red detector, the AFA Infrascan,
has been introduced by AFA-Minerva
(EMI) Ltd., Twickenham, Middlesex,
an EMI company, for operation on 24
volt battery power supplies. The latest
version of this scanning detector
ensures continuous fire surveillance of
instaljations even during periods of
mains power failure - the detector
automatically switching to battery
supply in emergency situations.

@ Any member of World Radio Club
who reports accurately on reception of
NOVEMBER 1972

the Anniversary Edition on November
9th, 10th or 12th, will receive a special
QSL card. Membership is free, and the
address is: World Radio Club, BBC,
Bush House, London.

@ SGS (United Kingdom) Limited,
the first UK semiconductor manu-
facturer to gain a British Post Office
D3000 Grade 1 Approval, is now under
contract to supply DTL Integrated
Circuits under this Approval to STC
Limited for use in TXE4 Electronic
Telephone Exchanges.

@ The third edition of a handbook
‘Noise measurement techniques’,
written by W. V. Richings Technical
Director of Dawe Instruments Limited,
specialists in the manufacture of sound
level measuring equipment and inter-
nationally known makers of electronic
and ultrasonic equipment, is available
free on request from Dawe Instruments
Limited, Concord Road, Western
Avenue, London, W3 0SD.
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PHOTOGRAPHER'S

METRONOME

by G. A. FRENCH

HIS MONTH’S ‘SUGGESTED CIRCUIT’ IS

the outcome of a suggestion made
by a friend who is a professional
photographer. Certain processes in the
printing of photographs need to be
timed accurately, the timing periods
often varying from one photograph to
the next. A common approach con-
sists of counting seconds orally. Since
it is difficult to assess the length of a
second precisely, each number is
preceded by a word which will bring
the total uttered length up to approxi-

mately one second, whereupon a
spoken succession such as ‘Kodak one,
Kodak two, Kodak three’, and so on,
is employed.

As was explained to the author, the
printing processes could be carried
out much more easily and reliably if
some form of metronome could be
devised which would produce ‘clicks’
or pulses of sound at intervals of
exactly one second. Seconds could then
be counted off accurately by counting
in time with the metronome.

The production of an electronic
metronome is not, of course, a particu-
larly difficult requirement to meet, and
a simple solution to the problem is
given in the accompanying circuit
diagram. This gives short bursts of an
audio tone around 700Hz, the burst
starts being spaced at one second
intervals. The writer felt that a unit
giving tone bursts was preferable to a
device which merely produced ‘clicks’,
as the latter would not be so readily
audible.

Ri-Rg /4 watt 10%
VR, Pre-set skeleton
ID| 200-250 mw

$
On-Off
~4-5V
IE - z R R3 2 Ry 4
Ika 3 Z100kn 100k 247%kn Rs 2R
LS, 2:2kn = 1500
250 . £ J
Rs = Cre )
tkn 3
= Cs S6kn
O-OluF O-OluF VR| R7
< | F-@) 100kn 100ka
TR TR, TRy .
ACYI8 BC214L BC2l4aL
+ 204
“173-50r3-6V
Cq
[
2:5pF
6V wkg TRg
€ b TRy
ACYIS BC214L
< bece
ACYI8 BC214L Y
Lead-outs Lead-outs

The circuit of the photographer’s metronome. This produces tone bursts spaced at 1 second intervals
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CIRCUIT OPERATION

The circuit consists of two multi-
vibrators. The multivibrator around
TR2 and TR3 produces the 700Hz
tone, and it is switched on and off
by the multivibrator around TR5 and
TR6 which operates at a speed of one
cycle per second.

Dealing first with the 700Hz multi-
vibrator, we may examine its func-
tioning when transistor TR4 is turned
hard on, thereby allowing the positive
supply to be applied to the lower
supply line of the multivibrator. TR2
and TR3 form a 50:50 multivibrator,
the running frequency of which is
governed by the values of R2, R3, Cl
and C2. The emitter of TR2 is returned
to the lower supply line via the base-
emitter junction of TRI, with the
result that when, during the multi-
vibrator cycle, TR2 is conducting
TR1 is turned hard on. The collector
of TR1 couples to the negative supply
rail via the 25Q loudspeaker LS1, and
this consequently reproduces the multi-
vibrator frequency. The audio output
level is more than adequate for normal
dark-room requirements.

R1, in TR2 collector circuit, is given
the relatively low value of 1kQ, and it
ensures that sufficient current flows in
TR1 base to bring it hard on when
TR2 is conducting. There is no neces-
sity for the collector load of TR3 to
have a value as low as this, and a small
saving in average battery current is
achieved by giving R4 a value of 4.7k,

The second multivibrator turns TR4
on and off (thereby turning the first
multivibrator on and off) in the same
manner that the first multivibrator
controls TRI1. This second multi-
vibrator is, however, asymmetric and
capacitor C3, coupling to the base of
TRS, has a larger value than capacitor
C4, which couples to the base of TR6.
Also, the final setting in VRI will
probably cause the total resistance
inserted by this component and R6
to be greater than that of R7. Thus,
TRS5 is turned off during the multi-
vibrator cycle for a period that is at
least 4 times that during which TRé
is turned off. In practice, it is turned off
for about 7 times as long, and the
result is a series of tone bursts from the
speaker which have a comfortably
audible length in relation to the silent
periods between them.

As with the collector load of TRI,
TRS5 collector load, RS, is given a
value of 1kQ to ensure that TR4 is
turned hard on when TRS5 conducts.
Again in the interests of economy in
battery current, R8 is given a value
which is higher than that of R5. The
value of R8 is not critical, but it was
found empirically that the value speci-
fied, 2.2kQ, offered the best perform-
ance.

It is necessary for the frequency of
operation of the TRS, TR6 multi-
vibrator to be as accurate as possible.
This frequency is controlled by R6,
VRI, R7, C3 and C4, and a measure of
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stabilization is obtained by returning
R6 and R7 to the regulated voltage
across zener diode ZD1. Even with

this zener diode in circuit, however, it .

is desirable to discard the battery when
its potential falls below some 4 volts.
The length of the multivibrator cycle
is set by means of the pre-set
potentiometer VR1.

COMPONENTS

"None of the components are critical
or difficult to obtain. Loudspeaker LS1
can be a small inexpensive component
with a nominal impedance of 25Q and
having a cone diameter of some 3 to
4 in. Transistors TR1 and TR4 are
shown as ACYI18, but any other
transistors in the ACY17 to ACY22
‘family’ could be employed instead, as
also could the ACY39, ACY40,
ACY41 or ACY44. These all have the

same lead-out disposition as the
ACY18.

Capacitors C3 and C4 are shown as
electrolytic, and these should be

adequate for normal requirements. It -

is desirable to employ new capacitors
here, rather than components which
have seen a lot of service in other
circuits. If a high degree of long-term
accuracy Is desired, plastic foil capaci-
tors may be used instead of electrolytic

components, in which case the value of )

C4 may be changed to 2.2pF. High
value polycarbonate capacitors in
2.2uF and 10pF are available from
V. Attwood, P.O. Box 8, Alresford,
Hants. There is no necessity for C3
and C4 to be close-tolerance types as
variances from nominal capacitance
are taken up in the adjustment of VR1.
After the circuit has been assembled
and constructed it is necessary for
VRI1 to be set up such that the tone
bursts from the speaker appear at
intervals of exactly one second. This
process can be carried out with
the aid of a watch having a sweep
second hand. The unit is switched on
and the number of tone bursts counted
whilst observing the second hand of the
watch. VR1 is then adjusted experi-
mentally until 15 bursts are reproduced
in quarter of a minute. An electrolytic
capacitor in the C3 position which is at
the extreme of its tolerance range could
conceivably result in the required
frequency being outside the range of
adjustment offered by VRI1. Should
this occur, the value of R6 should be
adjusted accordingly. The length of
the multivibrator cycle increases as the
sum of the resistance inserted by R6
and VRI increases, and vice versa. If
electrolytic capacitors which have been
in store for a considerable period are
used for C3 and C4, the unit should be
run for several minutes or so to allow
them to settle down to their final
capacitance before setting up VR1.
The current drawn from the 4.5 volt
battery by the prototype unit was
11mA’ between tone bursts and 80mA
when tone bursts were generated. This
corresponds to an average battery
current of approximately 20mA. |
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‘S0 years on the air’

The BBC celebrates 50 years “on the air’’ this month. We give
some of the background to the origins from which public broad-

casting

IFTY YEARS AGO BRITISH BROADCASTING WAS BORN

in an ex-army hut near Chelmsford in Essex, when

on 14th February 1922 a group of Marconi engineers
began a series of regular experimental transmissions.
Every Tuesday evening from a rigged-up transmitter,
call sign 2MT Writtle, or more affectionately to its
listeners, Two Emma Tock, transmitted programmes
whose original purpose was entirely technical. Shortly
afterwards, in May, another transmitter, later to be even
better known, was opened up at Marconi House in the
Strand in London. This was the famous 2LO station
that provided the foundation from which the British
Broadcasting Company grew after its formation on 14th
November of the same year.

Two Emma Tock provided the first regular broadcast
service in this country, and incidentally broadcasting’s
first audience, an audience which in its enthusiasm for
the pioneering programmes, generated the original
demand for public service broadcasting. The 2MT
transmitter was set up for use in a series of experiments
designed to establish the effective range of a wireless
telephony transmitter. At the same time a number of
radio amateurs were appearing, largely young ex-service
men who had learnt about radio during the 1914-18 war,
who had put together their own receiving sets, and who
wanted transmissions to receive. Earlier experiments
with entertainment, as when Dame Nellie Melba and
later Lauritz Melchior, the Danish tenor, had broadcast
from a makeshift studio in Chelmsford in 1920, had
shown that there was a potential for wireless telephony
outside official communication and navigation usage,
but the official attitude had been discouraging, and the
duty of granting licences for transmitters was the
preserve of the Postmaster General. Government was
unwilling to consider licences for more than a token
number of even technical transmissions.

2MT was finally granted an experiemental licence to
transmit early in 1922, though the permission was hedged
about with many restrictions. But for half an hour on
Tuesday evenings, experiments were to be allowed,
though even then with three-minute breaks in every ten,
to ensure that no interference with ““legitimate services”
was being perpetrated.

2MT opened regular broadcasts officially on behalf
of the amateurs who needed a source against which they
could calibrate their receivers, and to begin with its
programmes were not very much more interesting than
early 1920 transmissions made before the government
clamp-down, when W. T. Ditcham read from Brad-
shaw’s railway timetable, but the enthusiasm and gaiety
of the young Marconi engineers who ran it very soon
turned itinto a half-hour’s entertainment inits own right.
The names of those men read like a roll-call of some of
the great names in Broadcasting. In charge of the pro-
ject was Captain P. P. Eckersley, who later went to the
new British Broadcasting Company as its first Chief
Engineer. It was his infectious and spontaneous humour
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began.

which gave 2MT its unique flavour; he was not only the
first engineer in charge, he was also the first of the true
radio entertainers, with a gift for ad-libbing that
constantly alarmed those of a less advanturous dis-
position who worked with and around him. Others in
the team were Noel Ashbridge, later Sir Noel, who was
the BBC’s first technical director, till his retirement in
1952, R. T. B. Wynn, a later Chief Engineer of the BBC
and B. N. MacLarty, who became Head of the BBC’s
Design and Installation team before he returned to
Marconi’s in 1947 as Engineer in Chief.

By contrast, Marconi’s 2LO station, granted its
licence in May, began a rather staid existence, a happy
coincidence for the pioneers of 2MT, as it gave them
an opportunity to provide skits and lampoons which
were much appreciated by their listeners. 2LO operated
on conditions of restricted timing, at first even no
music, and low power, beginning with 100 watts, later
raised to 13kW. Its programmes had each to be in-
dividually licensed by the PMG, and were limited to
private occasions often for charity, at which Marconi
engineers installed the receiving apparatus and operated
it. Each programme was notified to listeners by post-
card by means of a special mailing list kept by The
Marconi Company, and most of them consisted of
light music.

The 2LO station transmitter was designed by Captain
H. J. Round, installed by C. S. Franklin and run by
A. R. Burrows who eventually became the much-loved
Uncle Arthur of the BBC. Among the many papers in
the Marconi archives which tell the story of the birth
of British Broadcasting, not the least interesting is
Arthur Burrows’ letter requesting permission to recruit
a young man of particular quality to compere the
station’s programmes, a young man with *technical
tendencies . . . grace of manner . . . and an excellent
telephone voice”. Many of Burrows’ requirements were
couched in terser terms and it-was his organisational
skill and foresight that shaped the studio techniques
which are still the basis of modern broadcasting.

By this time many wireless societies had been formed
and more and more the demand for radio receivers was
being felt. In the United States since 1919 ‘wireless’ had
become fashionable, but with no constitutional control
of the use of wavelengths, chaos reigned in a com-
mercially sponsored free-for-all. The British Govern-
ment, seeking a way from the dilemma posed by
popular demand on the one hand and a justifiable
reluctance to allow free access to the air on the other,
set up the Wireless Sub-Committee of the Imperial
Communications Committee in April of 1922. After
consideration, their recommendation to set up a single
broadcasting company was accepted and in November
1922 the British Broadcasting Company was formed
from six commercially interested companies with
£100,000 share capital.

[ ]
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PART FIVE

by
L. C. Galitz

NOVEMBER 1972

This is the fifth article in the series concerning
robots and cybernetic devices, and it continues
with the construction of Cyclops.

of the basic reflexes — reflexes that

are instinctive and innate — was
discussed. In this article, another type
of reflexive response is dealt with;
one which is not inborn but is con-
ditioned by the environment - the
conditioned reflex.

The first person to study the realms
of the conditioned reflex in great detail
was Pavlov. In his experiments he
would firstly show food to a hungry
dog, and measure the amount of
saliva produced. Here we have an
innate reflex. There is a specific
stimulus, which we shall designate
Ss, evoking a specific effect, which we
shall call Es. After measuring the
extent of Es, on the second and
subsequent times of feeding, just prior
to showing the hungry animal the
food Pavlov would present to the
animal another stimulus. This second
stimulus was a neutral stimulus,
having no relevance to the specific
stimulus. To the neutral stimulus we
shall designate the symbol Sn, and to
the effect it evokes we shall designate
the symbol En. In Pavlov’s experi-
ments, this second stimulus was the
ringing of a bell, producing say a
pricking up of the dog’s ears. Thus the
animal would hear a bell and, immedi-
ately after this, would be given some
food. After about twenty of these
coincidences, Pavlov found that on
hearing the bell, the animal com-
menced salivating. In other words, the
animal had been conditioned to
associate the bell with food.

Pavlov found that in order to build
the conditioned reflex quickly, Sn had
to be presented a very short time before
Ss. He also found that the animal did
not produce the conditioned reflex if
the bell was rung after the food, or if
the bell was rung a long time before
the food. He also discovered that in
order to maintain the conditioned
reflex, the association had to be con-
tinually reinforced. It was no use
ringing the bell without giving the ani-
mal the food; and if the conditioned
response was produced it would fade
away just as surely if the coincidence of
signals never again occurred. Further-
more, if the food was presented with-
out previously ringing the bell, the
conditioned response would also fade
away, but not as quickly as with the
case where the bell is rung without the
food. .

The conditioned reflex is used with
animals extensively today. One often
sees an animal at a circus performing a
trick and then getting a lump of sugar
as a reward. He has been conditioned
to associate a correct performance

IN THE LAST ARTICLE, CONSTRUCTION
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with food. However, we have also seen
that some animals go through trick
routines without getting a reward. This
is accomplished by having two inter-
linked conditioned reflexes. The animal
is given a pat and then receives some
food. Hence, it associates a pat with
food. Then after performing the trick
successfully, it gets a pat, and begins
to associate that a good performance
means a pat. Thus we now have trick
means pat means food, and in order
that the animal performs his routine
correctly without having to feed it in
the circus ring, all the trainer has to do
is pat the animal after the trick. This
process is known as establishing a
second-order-conditioned-refiex.

So far, we have dealt with condition-
ed reflexes where success means
reward. There is another variety where
failure means punishment. An example
of the latter variety is where a crack of
the whip follows an animal’s mis-
behaviour, and all reflexes built up
where the second stimulus is painful
are known as defensive reflexes. With
these defensive reflexes, often one
association where the second stimulus
is more than just discomfort is suffici-
ent to establish a conditioned response,
and it often never needs reinforcing.

BLACK BOX ANALYSIS

We can imagine the conditioned
reflex unit in animals as.a little black
box with two inputs, Ss and Sn, and
two outpyts, Es and En. Normally
there are two transmission lines inside;
one joins Ss to Es, and the other joins
Sn to En. After conditioning, the
second transmission line breaks, and
reforms to connect Sa to Es. The main
problem in synthesizing a conditioned
reflex black box is designing the
‘bookmaker’ which decides when two
inputs are associated or not. The way
in which our ‘bookmaker’ works will
be described next. (The term ‘book-
maker’, employed by Dr. W. Grey
Walter in his book ‘The Living
Brain®, is applied here to a circuit
which tries to work out whether
conditioning is profitable or not).

Firstly, we must differentiate Ss and
contract it. When our animal is feed-
ing, there is a long output from its food
detectors to the input of the black box,
and this must be made of short dur-
ation. Contrary to this, the second step
is to extend Sn from the short period
the bell rings, to a much longer period,
for it must be ‘remembered’ for a
while. The third stage compares the
differentiated Ss and the extended Sn.
If there is any overlap, the overlap
areas are fed to a summer, which
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executes the fourth stage of condition-
ing. The summer thus sums the coin-
cidences between Ss and Sn, and it'is
also designed to ‘leak’ its output

. away very gradually, so that the sum-
mer level will fall if Ss and Sn never
' again coincide. Incorporated in the

summer is a device which gives an
output once the summer level has
reached a critical level - the threshold
of learning. It is this output which
operates the switching of the trans-
mission lines, and in Fig.24, details of
the operations involved are given
pictorially. The sections in Fig.24(c)
go through a period of conditioning,
which then finally becomes inhibited
through lack of reinforcement.

BLOCK DIAGRAM

The operations just described must
now be converted into electronic
circuitry for it to be incoporated into
Cyclops, and the block diagram
equivalent is given in Fig.25. It will be
noticed that both differentiation and
extension are carried out by mono-
stables. This is due to the fact that in
order to give a sufficiently long pulse
to the summer, a capacitor used in a
differentiating circuit would have to be
of gargantuan proportions. The differ-
ential monostable has a quasi-stable
time of one second and the extension
monostable has a quasi-stable period
of seven seconds. The output of each
is fed to one input of a 2-input And-
gate. Thus, there will only be an output
from this coincidence gate when both
monostables are in their quasi-stable
period. This will only happen if Sn is
given within a period seven seconds
before Ss, and the gate will not give an
output if Sn is given more than seven
seconds before Ss, or if it is given after
Ss. The output will also be of reduced
duration if Sn is given between six and

'seven seconds before Ss, because the

extension monostable will cut off
during the period that the differential
monostable is in its quasi-stable state.
The output of the coincidence gate
goes to a summer which sums the
outputs of the gate, and also ‘leaks’
slightly during the periods that the
gate is not giving an output, so that
if reinforcement does not occur the
summer level drops. The output of the
summer is monitored by a Schmitt

, trigger whose output IS normally at
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logic nought.

1t can be seen from Fig.25 that,
whenever Ss is applied, the stimulus
also travels down the transmission line
to an Or-gate which subsequently
gives an output to the Es terminal.
Thus Ss evokes Es. Similarly, Sn travels
down the transmission line to a gate,
but this time it is an And-gate. The
other input of this And-gate comes
from the Schmitt trigger via an in-
verter, so that when the Schmitt
trigger is off, there is a logic one on the

_ upper input of the And-gate, and thus

the Sn pulse goes through the gate to
the En terminal. A.t the same time, the

Ss A Sn lI 1
. —
(a) (b) g
Ss _I\ N N PL N
A s s A
Sn '
t
Threshold 'ki\ :
/\ ‘Unconditioning
Summation Conditioning
Sn—eEs =
Sn—eEn _l_

Input to output switching

(c)

Fig. 24 (a). How Ss is differentiated

(b). The extension of Sn

{c). The creation of the conditioned reflex. Ss and Sn coincide
a number of times, causing the summation which
appears below them. When the summation character-
istic exceeds the threshold level conditioning takes-
place, with the consegquent input to output switching

shown at the bottom

5§ == >

Differential q .
15 ] monostable Instigate conditioned
Threshold response gate
Coincidence Schmitt [~ (2nd AND gate)
gate trigger, 3
'
2 )X .
Summer \ K
7s I Extension “Inhibit En gate’
monostable (1st AND gate)
A
- - 2
Sn P > » ‘En
Conditioned reflex Input to output
circuitry . switching

Fig. 25. Theoretical version of the conditioned reflex circuits
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. Sn pulse goes to another And-gate,
whose other input goes directly to the
Schmitt trigger; and so when the latter
has not fired .there will be a logic
nought on’the And-gate’s input, and
the second And-gate will not fire.

When the summer level reaches the
input threshold of the Schmitt trigger,
the trigger fires, making its output
change to logic one. Once this happens,
there will be a logic nought on the
upper input of the first Sn And-gate,
» and therefore the Sn pulse coming
along the lower transmission line will
not get through this gate. On the other
hand, there will now be a logic one
.input on the second gate, and when a
pulse from Sn comes along the trans-
mission line, there will be an output
from this gate which leads te the other
input of the Or-gate. Thus, after
conditioning, instead of Sn evoking En,
it now evokes Es.

THE PRACTICAL BLOCK
DIAGRAM

The block diagram employed for the
practical model differs from the
theoretical diagram of Fig.25, the
differences being mainly in the input
and output stages rather than with the
‘bookmaker’.

Firstly, the conditioned reflex in

_ Cyclops is made to do two jobs. In
one mode, the inputs and outputs are
switched so that it is allowed to
associate magnetism with touch, and

Light

Inhibit Ss
qate

Ss

L Cnhibit scan)

i Touch .

(operate avoid

mechanism )
Differential
,: 1s | monostable
Schmitt
o trigger 2
Coincidence Z —%’— 1
gate l
Summer
A >
1) - 2 En
> £ > Inhibit
Extension 7 secs and ‘
monostable K’o secs k 1
[ ¥
A <
Sn >
Magnetic

sensor

Fig. 26. Practical conditioned reflex unit. Note that the Ss
to Es transmission line already exists in the basic circuitry.

Veroboard: 0.15in. matrix, 2 x S5in., 13 strips x 33

Semiconductors
COMPONENTS Ll s
Resistors TR19, TR20
(All fixed values % watt 10%,) TR21, TR22
R23 1kQ TR23
R24 2.2kQ TR24, TR2S
R2S 2.7k TR26, TR27
R26 2.2k() (see text) TR28
R27 6.8kQ
R28 100kQ TR29, TR30
R29 2.7k TR31
R30 1kQ D4
R31 1k€ (see text) D5
R32 2.7k
R33 100k D6-D9
R34 15k
R35 15kQ Magnetic Sensor
R36 2.7k X2
R37 1kQ
R38 4.7k
R39 22k
R40 10k Battery
R41 47002 BY3
R42 4.7k
R43 56kQ2
R44 1kQ Veroboard, Connector
R45 1k
R46 56kQ2
VR4 10k2 potentiometer, preset skeleton
Capacitors
Cé6 0.05uF . Miscellaneous
C7 125pF electrolytic, 10 V.Wkg.
C8. 0.05uF
C9 400p.F electrolytic, 10 V.Wkg.
C10 1,000uF electrolytic, 10 V.Wkg.

Connector: Painton 15 pin in-line connector (see

Tank clip (for securing BY3) (Ripmax Ltd.)

2-off Meccano double brackets, part 11 (see text)
1-off Meccano rod and strip connector, part 212a
1-off Meccano rod, 3in., part 16.

Any p.n.p. transistor, e.g. OC71
2N2926

As TR15-TR18

Any p.n.p. transistor with low leakage
As TR15-TR18

Any n.p.n. transistor, e.g. AC127

Any p.n.p. transistor capable of
driving relay, e.g. OC81

As TR15-TR18

As TR28

Any silicon diode, e.g. OA200
Silicon diode with high reverse
resistance

As D4

Dry reed switch, R.S. Components
type 7RSR (Home Radio Cat No.
WS121) 1

6V 225mA/H Deac
battery (Ripmax Ltd.)

rechargeable

holes .

text)
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in the other mode, the inputs and out-
puts are switched so that Cyclops has
the ability to associate magnetism with
light.

An extra gate had to be included
because of this since it was found
that, when Cyclops was conditioned,
giving Sn evoked Es, but in both cases,
the action of Es was to produce Ss.
Due to the fact that touch means pain
in Cyclops, in the ‘magnetism means
touch’ mode, this automatic rein-
forcement of the coincidence between
Sn and Ss is desirable. The condition-
ing does not need to be reinforced —
this being found in real life with
defensive reflexes. However, the effect
is undesirable with ‘magnetism means
light’ conditioning, and the extra
gate temporarily disconnects Ss whilst
Es is being evoked in the ‘magnetism
means light’ mode. In the other mode,
there is no feedback supplied to the
new And-gate via the inverter, and thus
Ss is never inhibited, and automatic
reinforcement is allowed to take place.

Another modification used concerns
what is known as the trace reflex. After
conditioning, an animal can allow Ss
to occur after a longer period after Sn
than before conditioning. Accordingly,
the output of the Schmitt trigger alters
the time constant of the extension
monostable from seven seconds before
conditioning to ten seconds after
conditioning.

In Cyclops, Sn is always the output
from a magnetism sensor. It will be

appreciated that strong magnetic fields
could upset the operation of Cyclops’
circuitry by inducing unwanted volt-
ages in the circuit whilst Cyclops
roams around. (In actual fact, extreme-
ly powerful fields not normally en-
countered outside the research labor-
atory would be required to do this, but
Cyclops is only demonstrating the
principle involved.) To prevent this,
whenever Cyclops encounters a strong
enough magnetic field he stops dead
to prevent these voltages being in-
duced, and he ‘plays possum’ for a
short while; after a few seconds, he
slowly creeps off again. Thus, En is to
stop the motors for a while. In the
interests of economy, therefore, in-
stead of having a third monostable
to do this after the En And-gate,
Cyclops uses his extension monostable
instead, and the input of the En gate
goes to the output of this monostable
instead of directly to Sn. The altering
of this monostable’s time constant
bears no relevance, because En is
inhibited whenever the monostable
runs with a ten second time constant.
Fig.26 gives details of the modifi-
cations.

Therefore, when Cyclops operates in
the ‘magnetism means light’ mode, in
order to establish the conditioned
reflex one must apply a magnet to his
magnetic sensor, and then shine a
light into his eye. After several such
coincidences, instead of stopping when
one applies the magnet he will con-

tinue in the direction he was going
when the magnet was applied. He has
thus built up the association that mag-
net means light which is food, and so
keep going in the same direction in
order to home into the magnet.

When Cyclops operates in the
‘magnetism means touch’ mode, to set
up the conditioned response one must
apply the magnet, which makes
Cyclops stop in his tracks for a short
while, and then jar his touch sensor,
which makes him go through his avoid
reflex. After a few coincidences, upon
applying the magnet he will immedi-
ately start twisting and turning in an
attempt to avoid the magnet, because
the association that ‘magnet means
touch’ which is pain, and so has to be
avoided, has been set up.

CIRCUIT

4
The' circuit for the conditioned
reflex unit is given in Fig.27. This will
be discussed in the next issue, in which
the concluding article in the present
series on Cyclops will be given. Also
given this month is a - Components
List showing the additional parts
required. Some of these are discussed
in detail next month and readers are
advised to wait until the appearance of
the next article before obtaining any
components over which they may have

any doubt.
(To be concluded)

The accompanying photograph illus-
trates the Marconi-Elliott ‘Laserline’
in operation at the British Steel Cor-
poration plant in Ebbw Vale, South
Wales. The ‘Laserline’, is produced by
Marconi-Elliott Avionic Systems Ltd.,
a member of GEC-Marconi Electron-
ics Limited.

At the Ebbw Valve works B.S.C.
surveyors have, with the aid of the
‘Laserline’, cut by 80% the time spent
in checking the alignment of overhead
crane rails. The first survey incorpor-
ating the ‘Laserline’ was of the 700 ft.
railsin the No. 2 galvanising line, where
25 ton loads of steel strip are handled
by an overhead crane with a span of
90 ft. The rails are 60 ft. above floor
level and heat haze makes visual
sighting difficult, whereupon survey
work could only be carried out
previously during the few hours when
the plant was not fully operating.
There are a score of overhead crane
rails in the Ebbw Vale works.

The beam of the ‘Laserline’ pene-
trates haze and enables more accurate
measurements to be obtained. It can
be set up very quickly, so that a survey
at Ebbw Vale can now be completed in
three hours at any time of the year
instead of over several days during the
annual shut down period.”

The ‘Laserline’ is a portable laser
beam projector designed specifically

NOVEMBER 1972

‘LASER-LINE’

for field operation, and it provides an
accurate linear reference in pipe-laying,
tunnel guidance and other civil
engineering applications. It is rugged
and waterproof, is fitted with a sighting
telescope and levelling bubble and
operates from a 12 volt battery. The
advantages of a laser beam are that,

wwWw americanradiohistorvy com

once aligned, it operates unmanned
and is not disturbed by people or
vehicles passing through the reference
line. The ‘Laserline’ is manufactured
by the Neutron Division of Marconi-

Elliott Avionic Systems Ltd. at
Elstree Way, Borehamwood, Herts. .
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FOR DX LISTENERS

Times=GMT

The lead story this month concerns the appearance of
Radio Conakry, Guinea Republic, on a measured 4903
(61.18 metres) where it was first heard by us in early
September at 1930 with identification in French
followed by African music. This represents a shift in
frequency from 4910. The published evening schedule is
from 1600 to 2400 and the address is — Radiodiffusion
Nationale, B.P. 617, Conakry.

By Frank A, Baidwin

NOW HEAR THESE

Asian stations are being heard here in the U.K. some-
what earlier this year than is normal, during afternoon
sessions Indian stations on the low frequency bands
have been coming through at guite goodsignal strengths.

AIR Delhi on 4760 (63.03m) at 1659, Hyderabad on
4800 (62.50m) at 1700 and Madras on 4920 (60.98m) at
1720 (under Moscow) have all been logged according to
the British Association of Dxers (BADX).

Other Asian stations that have been heard are - Radio
Ceylon on 4870 (61.60m) at 1724; Radio Nepal on 5000
(60.00m) at 1615 to 1620 sign-off and Radio Singapore
on 5010 (59.88m) and on 5052 (59.38m) with Asian
music, identification, National Anthem and sign-off
at 1627, : )

During late night sessions, the following Asian
stations have been logged — Radio Bangkok on 4830
(62.11m) at 2257 with 14 or 15 note chime interval
signal, anthem, more chimes, man speaking in Thai and
then into Asian ‘pops’; Radio Malaysia, Kajang, on
4845 (61.92m) at 2315 with Indian music and Tamil
announcements; . Lan-Chou in Kansu province of
China on 4864 (61.67m) at 2252 with talk in Chinese;
Radio Phonm-Penh on 4907 (61.14m) at 2226 with
music and talk in Khmere ; Radio Malaysia, Penang, on
4985 (60.18m) at 2316 with announcements in English,
advert for ground coffee and western ‘pops’ and Radio
Singapore around ‘2310 with Chinese songs on 4845
(61.92m), 4985 (60.18m), 5010 (59.88m) and on 5052
(59.38m).

We have recently logged Radio Phonm-Penh at 2215
on 4907 when continuous Buddhist chants were being
radiated. Radio Singapore on 5052 was also logged
during the same evening at 2255, d programme of dance
music being marred by CW interference on the channel.

@ IRAQ

Radio Baghdad, which was reported to have vacated
7240 for 7210 has in fact been using 7227 (41.51m).
Following a lead from BADX, we heard it at 1920 with
a programme of Arabic music and songs.
@ PAKISTAN

Radio. Pakistan has been logged on 11650 (25.75m),
an experimental channel, at 1600 with opening melody,
and news in dialect followed by local music. @
@ SEYCHELLES

FEBA may often be heard around 1745 on 11955
242 '
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(25.09m), at which time we listened to a religious
programme in English.

@ CLANDESTINE

The Voice of the Malayan Revolution was recently
logged by us on 15789 (19.00m) at 1347 when a talk in a
Chinese vernacular was heard followed by a choral
marching song at 1350, this pattern being followed until
1400 when identification (?) was made. Faded out by
1410.

@ SRI LANKA

Colombo has been heard with a programme of dance
music records and announcements in English at 1645 on
15120 (19.84m). The channel is subject to splatter from
an adjacent jamming station, only brief ‘snatches’ of the
programme being heard.

@ ETHIOPIA

ETLF Addis-Ababa has been heard (following a lead
from BADX) on 7145 (41.99m) with the news in English
after station identification at 1900. BADX reports that
the station is asking for reports on this channel.

@ INDIA

AIR Delhi can be heard with news of Indian affairs in
English at 1900 onwards on 7215 (41.58m), the channel
being subject to QRM from an adjacent jamming
station.

@ EGYPT

For an evening newscast giving the Arabic view of
world affairs, tune to 9805 (30.59m) where Cairo
broadcasts the news in English at 2215.

@ CHINA

Peking broadcasts on many differing channels, 15030
(19.96m) and 15060 (19.92m) being regularly heard
during the evenings around 1915 but there are Chinese
regional stations that can be heard if conditions are
right and a little patience exercised. Of these, the Fukien
Front transmitters on 3200 (93.75m), 3400 (88.23m) and
3900 (76.92m) are most often reported, usually around
2015 to 2045 or so — but what about listening for Kuei-
yang, Kweichow, on 3260 (92.02m) when signing-on at
2158; Hupeh, Wuhan, on 3940 (76.14m) after sign-on at
2130; Hsi-ning, Tsinghai, on 3950 (75.95m) with gym
exercises at 2245; Urumchi, Sinkiang, on 4110 (72.99m)
at 2304 with talk in Uighur; Urumchi on 4500 (66.66m)
at 2307 with talk in Chinese dialect or K’un-ming,
Yunnan, on 4760 (63.02m) at 2205 with songs in
Chinese — the latter station also being reported, in
parallel, on 4785 (62.69m) and 6935 (43.29m). Informa-
tion on Chinese local stations has been kindly provided
by BADX.

@ BRAZIL :

ZYN32 Radio Nacional Brasilia may be heard,
according to BADX, on 15448 (19.42m) at 2230 with a
talk in English, request for reports and tapes.

RADIO & ELECTRONICS CONSTRUCTOR
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TIME-CHECK

The stations mentioned in the foregoing paragraphs
are listed here on a time-check basis for the convenience
of readers. )

GMT Freq. Stn. Revd.
1347 15789 Voice Malayan
Revolution
1600 11650 R. Pakistan
1615 5000 | R.Nepal
1645 15120 Colombo
1659 4760 AIR Delhi
1720 4920 AIR Madras
1724 4870 Colombo
1745 11955 Seychelles
1900 7145 Addis-Ababa
1900 7215 AIR Delhi
1915 15030 Peking
1915 15060 Peking
© 1920 7227 R. Baghdad
1930 4903 R. Conakry
2015 3200 Fukien Front
2015 3400 Fukien Front
2015 3900 Fukien Front
2130 3940 Hupeh
2158 3260 | Kuei-yang
2205 4760 K’un-ming
2215 9805 Cairo
2226 4907 R. Phonm-Penh
2230 15448 ZYN32R.N.
Brasilia
2245 3950 Hsi-ning
2252 4864 Lan-Chou
2257 4830 R. Bangkok
2304 4110 Urumchi
2307 4500 Urumchi
2310 4845 R. Singapore
2310 5010 R. Singapore
2310 5052 R. Singapore
2316 4985 Penang
CURRENT SCHEDULES
@ HOLLAND

Radio Nederland broadcasts in English to Europe as
follows ~ weekdays from 0930 to 1050 on 6020 (49.83m)
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and on 7275 (41.24m); from 1400 to 1520 on 6020;
from 1830 to 1950 on 6020 and 15375 (19.51m). On
Sundays from 0930 to 1050 on 6020, 6140 (48.86m) and
on 7275; from 1400 to 1520 on 6020 and from 1830 to
1950 on 6020 and on 15375.

@ KUWAIT

Radio Kuwait has replaced the 11825 channel with
that of 15415 (19.46m) for the English transmission
from 1730 to 1900. :

@ THAILAND

Bangkok has an external service in English from 1025
to 1117 and from 0415 to 0530 on 9655 (31.07m) and on
11905 (25.20m) the latter transmission being intended
for North America. .

@ TURKEY

Radio Ankara broadcasts to the U.K. and N. Africa
in English from 2200 to 2230 on 9515 (31.53m) and on
15195 (19.74m).

@ NORWAY

Radio Norway, Oslo, broadcasts in English on Sun-
days as follows — from 1200 to 1230 on 6130 (48.94m),
15175 (19.77m), 21655 (13.85m), 21730 (13.80m) and on
25900 (11.58m). From 1600 to 1630 on 15345 (19.55m),
21655, 21730, 25730 and on 25900. From 1800 to 1830
on 6130, 17825 (16.83m), 21655, 21730 and on 25900.
From 2000 to 2030 on 6130, 17825, 21655 and on
21730. From 2200 to 2230 on 11850 (25.31m), 15175
and on 15345. On Mondays from 0001 to 0030 on 9610
(31.22m), 11735 (25.56m) and on 11850.

@ LEBANON

Radio Lebanon, Beirut, radiates a programme in
English from 1830 to 1900 on 15170 (19.77m), for
Europe and from 0230 to 0300 on 9550 (31.41m) for
North and Central America.

@ PAKISTAN

Radio Pakistan, Karachi, broadcasts in English to
Europe as follows — from 2000 to 2010 and from 2035 to.
2040 on 7095 (42.28m) 9460 (31.71m) and on 15520
(19.33m).

AROUND THE DIAL
@ GABON

Franceville is currently reported using 4830 (62.11m)
by BADX, being heard from 2000 until 2200 sign-off.
Identification “Ici Franceville, station Nationale, la
Voix de la Renovation” ‘being heard at 2115. Not in
parallel on 4777, so presumably a shift from that
channel.

@ SENEGAL

Dakar can often be heard on the regular 4890
(61.34m) channel around 1915, usually with local music
and songs with announcements in French.

@ GHANA
Accra has been heard often around 2110 with local
news in English followed by station announcements on
the norxr.lg.l 4980 (60.24m) channel.
@ SOUTH AFRICA .
Johannesburg, with ‘pops’ and announcements in
English at 2133 on 4945 (60.66m).
@ CEYLON _
Radio Ceylon, logged often from 1700 until sign-off
at 1730 with “All Asia Service of Radio Ceylon from
Republic of Sri Lanka”, on 9719 (30.86m).
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The ‘WYVERN’ 160

Solid State

by
John R. Green, B.Sc., G3WVR

HIS ARTICLE REPRESENTS THE AUTHOR’S DEVELOPMENT
T of a solid state transmitter which has been in use
for some two years.

Initial development of p.a. and modulation tech-
niques began earlier, however, and the design presented
is a v.f.o. controlled version of an earlier, simpler,
crystal controlled transmitter. The design will appeal to
those who are eager to experiment with the construc-
tional challenge of an all-transistor transmitter, and
good results should be obtained without difficulty.

The design is capable of running at least 10 watts
input and provides excellent quality of modulation,
good frequency stability and negligible frequency
modulation. Although the overall system is quite large
and complex in terms of component quantities, the
modular construction simplifies the building and testing
programme to a step-by-step process.

In this month’s issue the v.f.0., wideband driver stage
and frequency doubler and driver section are described,
whilst the subsequent two articles will deal with the
power amplifier stage, modulator, power supply and
VU meter driver. Chassis assembly and the building and

This view inside the transmitter illustrates the testing procedure will be discussed in the third article.
manner in which the circuit modules are The overall system block diagram is shown in Fig.1,
assembled on the main chassis which is self-explanatory. The detailed operation of
each section will be covered in the constructional in-
formation.
244 RADIO & ELECTRONICS CONSTRUCTOR
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Transmitier

This 3-part series deals with a comprehensive transmitter design
which incorporates semiconductors throughout. The description
of its construction is continued in Parts 2 and 3, which will be

published in the next two issues.

r
{
|
Reg. Reg. Reg. Reg.
12v 12v 12v 12v
12 frequency V.FO. . Tuned Tuned
Wide band
ond emitter > > frequency i driver
follower % amplifier % doubler t amplifier
|
Mod A
e - 2
|
| Unreg. Mod
22V
. U Mod ¥ Req.
Mic. (3] 12v
[D Pre-amp Audio | o modulator l
100mvV
- B Tuned output
stage IOW

Unreg. Reg.
22v 12v

Regulated

power
supply

————

s B

Fig. 1. Block diagram showing the sections of the all-transistor 160 metre transmitter
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TRy 2N2484/BCI09/2N930
TR, BFY50/2N3053

2N2484,BC109,2N930,
BFY50, 2N3053
L ead-onte

Fig. 2. Circuit diagram for the v.f.o. stage

THE V.F.O. STAGE

The circuit diagram of the v.f.o. stage is shown in
Fig.2. The frequency range covered is 900kHz to
1MHz, i.e. half the output frequency, since during
development it was found impractical to run the
oscillator at the fundamental frequency due to serious
‘f.m. pulling’ and asymmetric modulation which this
produced.

Oscillation is achieved with the Denco coil L1
(Yellow, Range 2T, Transistor) wired in a positive
feedback mode. Frequency stability is maintained by :

- (@) using a 7.5 volt zener stabilized supply;

(b) coupling the coil to TR1 as ‘loosely’ as possible
(which maintains a high Q and also, incidentally,
improves the output waveform and helps to prevent
parasitic oscillations) by selecting Rosc;

(c)running TR1 at low power to prevent heating.

Oscillation can only occur if the coil is wired for
positive feedback so connections 8 and 9 may have to be
reversed if the circuit will not oscillate. Pin 1 of the coil
is returned to the positive supply rail as this simplifies
the printed circuit layout.

When testing, start with Rosc as a short-circuit link.
When oscillation is obtained in the correct frequency
band (by adjustment of the coil core) begin increasing

the value of -Rosc, starting at say 2.2kQ, and go on .

increasing until oscillation stops. Finally, reduce Rosc
to the highest preferred value which still permits reliable
. oscillation.
246

The emitter follower, TR2, presents a high impedance
to the oscillator, buffers it from the next stage and
provides a low impedance output.

The regulated 12 volt supply is obtained from switch
S1(d), which will be described in Part 2.

A view inside the v.f.o. box. Note the manner in
which the coil can connect to chassis via the
tuning capacitor frame.

RADIO & ELECTRONICS CONSTRUCTOR
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‘Resistors

rrtemereaes COMPONENTS C16  0.1yF plastic foil
b Rosc See text R13 2200 C17  240pF silvered mica
R 18kQ R14 4.7kQ CI8  68pF silvered mica
R3 li(Q R16 47Q C20 240pF silvered mica
R4 390Q R17T 4.7kQ C21  0.1yF plastic foil
R5 10kQ RI18 4'79 C22  0.1uF plastic foil
R6 10kQ R19 47Q
Inductors .
L s RI0 e Ll  Denco Miniature Dual Purpose Coil,
RS 18kQ R22 470 Yellow, Range 2T, transistor usage
RIO 5.6kQ R23 470 L2, 3 Denco Miniature Dual Purpose Coil,
R11 6;309 R24 220 Yellow, Range 3T, transistor usage
RI2 3900 R25  Seetext Semiconductors
Capacitors TR1 2N2486/BC109/2N930
Ci 0.1uF plastic foil TR2 BFY50/2N3053 . L
C2  390pF silvered mica TR3 2N2484/BC109/2N930
C3  200pF silvered mica TR4 BFX88
C4  30pF trimmer, air-spaced TRS,6 2N3053
C5 300pF variable ZD1 7.5V, 200mW, zener diode
C6  0.1puF plastic foil- 1
C7  0.1uF plasticfoil Miscellaneous :
C8  0.1pF plastic foil Die-cast box, 43ins.-by 3}ins. by 3dins.
C9  0.1pF plasticfoil 3 B9A valveholders, printed circuit type (for L1,
C10  25uF electrolytic, 25 V.Wkg. L2and L3)
Cl11 O0.1pF plastic foil 2 TOS heat sinks (for TR5 and TR6)
C12  0.1puF plastic foil Slow-motion drive, Eagle T502 or similar
C13  0.1pF plastic foil Printed circuit board
C14 25pF electrolytic, 25 V.Wkg. 16 s.w.g. aluminium
C15 68pF silvered mica Coaxial cable
+12V (Sy4)

* Links

Chassis . Cq O‘
"\ — Tuning Cs /
capacitor C(Z
Long .
spindie Fixed vanes Link

3%’

Fig. 3. The layout of thé v.f.0. printed circuit board. This view is with the components towards the reader
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Lid Hole for coil adjust

/\

—

Printed circuit

board \

Coil

Stand-offs

Die~-cast box

Hole for i
Cg spindle
35732
E \1
434’ -

Fig. 4. How the v.f.o. printed circuit board is
fitted in the die-cast box

The printed circuit layout is given in Fig. 3 and the
housing details in Fig. 4. It is necessary for the v.f.0. to
be screened and it is fitted in a die-cast box having the
dimensions shown. The author obtained this box from
G. W. Smith & Co. (Radio) Ltd., 3 Lisle St., London,
w.C.2.

The printed circuit is shown full-size in Fig.3, and the
diagram may be traced, if desired. The view is of the
component side of the board. The tags of a printed
circuit type B9A valveholder (in which the coil is fitted)
pass through the board at the holes indicated and
these holes should be marked out from the valveholder
itself as the hole positioning in the diagram is approxi-
mate only. Since Fig.3 shows the component side of the
board, the valveholder tags are numbered from 1 to
9 in an anti-clockwise direction. As may be seen from
the photograph of the v.f.o. circuit, the coil is fitted
with a screening can. This is made from the can in which
the coil is supplied, it being cut down to clear compon-
ents adjacent to the coil. The can has a solder tag at its
lower end and is earthed to the frame of the tuning
¢apacitor. The latter requires a long spindle (or needs
to be fitted with a spindle extender) to enable it to
couple to the slow-motion drive on the front panel of
the complete transmitter. The tuning capacitor is
bolted to the front of the die-cast box and is not
mounted on the printed circuit.

248

Although printed circuit construction is neat and
reliable, some constructors may prefer to use plain
Veroboard and ‘Cir-Kit’. This is, of course, quite
permissible although it is wise to stick to a similar
layout.

The use of Veroboard with copper strips is not recom-
mended due to the multiple feedback capacitance paths
this offers, which could produce instability.

Note the wire links between tags 8 and 9 of L1 and
the remainder of the circuit. These enable the con-
nections to these tags to be reversed, if necessary, to
obtain positive feedback.

The printed circuit board is spaced off from the
bottom of the die-cast box by means of suitable stand-
off spacing washers. A hole in the lid provides access to
the adjusting screw of the coil core. The supply.and out-
put leads are taken out in a laced-up harness through
a hole in the rear of the die-cast box. This hole is not
shown in Fig.4, but it may be seen in the photograph
of the v.f.o. unit. The output, taken via coaxial cable,
connects to the input of the wideband driver section.

WIDEBAND DRIVER SECTION

This second section, whose circuit -is given in Fig.5,
uses a conventional amplifier stage (TR3) to raise the
signal from the v.f.o0. to a level which causes TR4 to be
switched on and off. TR4 then provides pulses of current
to drive the frequency doubler.

The printed circuit layout is shown in Fig.6. Again,
the view is from the component side of the board,-and
as the board is reproduced full-size, the diagram may be
traced. The board is mounted on Chassis Bracket No.1,
which is illustrated in Fig.7. Four spacing washers
stand the board off the bracket surface. As will be seen
later, when the overall chassis assembly is dealt with, the
board is mounted with its input end close to the v.f.o.
box.

FREQUENCY DOUBLER AND DRIVER

The frequency doubler and driver section incorpor-
ates higher power transistors (2N3053) which are biased
to be cut off and switched on only by incoming positive-
going r.f. pulses. These pulses are obtained from the
wideband driver. The circuit of the doubler and driver

The wideband driver board in position on
Chassis Bracket No. 1
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Fig. 6. Printed circuit layout for the wideband driver, as viewed from the component side
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The article describes the mechanical con-
struction of the instrument, the power
supply and display section, and the X
amplifier module. The only thermionic
device is the cathode ray tube. The re-
mainder of the circuit will be covered in
the concluding article, which will be

published next month.

(Pt. 1 of a 2 Part article)

by R. A. Penfold

ALSO

HIGH-GAIN SILICON REFLEX
RECEIVER

B
USING THE F.E.T.
ok ¥
PLUS

MANY OTHER ARTICLES
PRICE 20p

ON SALE 1st DECEMBER

ORDER YOUR COFPY NOW

Copies may also be obtained direct from the
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Chassis bracket No.l
(16 swg aluminium )

!
Wide band driver board

Fig. 7. The board is mounted on Chassis Bracket
No. 1

section appears in Fig. 8. The references, at the supply
input points, to S1(c) and S1(d) will be explained when
the power amplifier stage is described.

Both the coils, L2 and L3, are Denco Yellow, Range
3T, transistor usage types, and they are tuned, by their
cores, to approximately 1.9MHz. For optimum band
coverage they should be stagger-tuned, say to 1.86 MHz
and 1.94MHz. Damping resistors R21 and R25 present
a method of lowering the Q of the coils, but at the
expense of drive. Their values are selected as necessary
for the desired band coverage.

The frequency doubler and driver board. This is
also mounted on Chassis Bracket No. 1
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Fig. 9. Component side of the printed circuit board for the doubler and driver section
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Wide band driver board

Input end

Chassis bracket No.i

Coils screened by cans
Doubler and driver board

Fig. 10. The doubler and driver board is mounted
on Chassis Bracket No. 1 on the opposite side to
the wideband driver board

The pulses of current from TR4 in the wideband
driver stage therefore switch TRS at 900kHz to 1MHz,
and this frequency is doubled by the tuning of L2.
The pulses of current from L2 in turn switch TR6,
which pulses L3 at 1.8 to 2.0MHz. The stage should
provide approximately 500mW to 1W of drive.

The components R18, R19, C15, R22, R23 and CI18
are included for stability. They prevent self-oscillation
or the generation of parasitic oscillations.

Should the stage fail to provide sufficient drive, this
may be increased by using two transistors in parallel
for TRS5 and TR6 and halving the value of resistors R20
and R24.

The printed circuit layout is shown in Fig.9, where it
is reproduced full size and may be traced. The holes
for the B9A coilholder tags are positioned only approxi-
mately in this diagram and they should be marked out
on the board with the aid of the valveholders them-
selves. The view in Fig.9 is of the component side of the
board. This results in the valveholder tags proceeding
from 1 to 9 in an anti-clockwise direction.

A TOS heat sink clip should be fitted to both TRS and
TR6.

The two coils are screened (as an additional pre-
caution against instability) the screening cans being
made from the cans in which the coils are supplied.
Each can is cut down so that it does not foul com-
ponents near the coils, and is fitted with a solder tag to
enable it to connect to the copper section which is at
chassis potential.

When completed, the board is fitted, using stand-off
spacing washers, to the Chassis Bracket No.l on the
opposite side to the wideband driver board. The input
end of the doubler board is at the rear of the bracket,
adjacent to the output end of the wideband driver
board. See Fig.10. The output of the wideband driver
board is wired to the input of the doubler board.

(To be continued)
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Multimeter
Resistance

HE CIRCUIT TO BE DESCRIBED IS A SIMPLE EXTRA THAT

can be added to a multi-testmeter having a S0pA
direct current range. The circuit causes the input
resistance to be boosted to valve voltmeter standards.
It must be pointed out that, since the two transistors
employed in the circuit have a relatively wide gain
spread and are operated at a low voltage, and since the
testmeter input resistance may vary for different models
of meter, the circuit has to be classed as experimental.
It is possible that resistor values other than those
specified here may be required in other units built up to
the circuit, and construction should only be attempted

COMPONENTS

Resistors

(All fixed values % watt 5%

R1 2MQ

R2 SMQ

R3 IMQ

R4 10MQ

RS IMQ

R6 1kQ

R7 39kQ

VR1 1.5kQ potentiometer, skeleton

VR2 10kQ potentiometer, wire-wound.
Transistors

TR1 BC169C

TR2 BCI169C

Switches
Si1(a)}b) 2 pole 3 way, rotary
S2(a)}b) d.p.s.t., toggle

Batteries
Bl 1.5 volt cell type HP7 (Ever Ready)
B2 1.5 volt cell type HP7 (Ever Ready)

Miscellaneous
4 insulated sockets
2 pointer knobs
Twin battery holder
Groupboard, case, etc.,
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Input
Booster

by

M. N. Pointing and G. A. Miller

A simple experimental circuit which can enable a 20,000 ohms per
volt testmeter to present a very high resistance to the circuit
being checked.

by readers who appreciate the principles involved and
are capable of making any adjustments to resistor
values that may be required. The values quoted in the
Components List are those used in the prototype. This
was employed in conjunction with a 10,000 ohms per
volt Japanese-made testmeter having the type number
TE-200.

RANGES

The ranges offered by the prototype unit are 1 volt
d.c. at 2MQ input resistance, 2 volts d.c. at 7MQ and

5 volts d.c. at 20MQ input resistance. These were the
ranges required by the authors but there is no reason
why other higher voltage ranges could not be added by
suitable alteration of the input resistors. The accuracy
of the unit was found to be adequate for normal circuit
checks.

The circuit is a greatly simplified version of that found
in many commercial transistor voltmeters, and is shown
in Fig. 1. Basically the meter, which is the multi-test-
meter switched to read 50uA full-scale deflection and
connected by its test leads to the unit, is driven by the
high gain amplifier given by TR1 and TR2.

S2q S2b
J B |
R, = | o
4z -5V B2
W " 15V
Rg [ —
4 A'A'A'A'l |
Ry
3 b3 . ‘
.= [ Set zero
ey
Testmeter
1 = on Output VRp
av 5V VR, SOpA range liOthu
R2Z 9+ '
T Wr Sia |
{ TRy + - __l
BC169C Sib
R3S sV \Iv
= - r 2v
n 2
pAR— | BC169C
J 2Ry
Input Re¢Z 1
sockets =
o
\ (500)
bce
BC169C
Lead-outs
Fig. 1. The circuit of the input resistance booster. This, when used in conjunction with a standard testmeter
switched to a 50u.A range, offers very high input resistances
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When a voltage is applied to the mput sockets it
causes a small current to flow through the input
resistor and the base emitter circuits of TR1 and TR2.
TR1 and TR2 are connected to form a Darlington pair,
the gain of which is approximately equal to the product

. of the individual gains of the two transistors. As the
maximum gain for a BC169C transistor is 900 it can be
se¢n that the gain of the Darlington pair can be very
_high indeed. An amplified version of the current in the
input circuit of the Darlington pair flows through the
collector circuit and causes a corresponding deflection
of the meter needle.

RS is included to keep the transistors conducting as,
otherwise, the input voltage would have to exceed that
at which forward current flowed in the base-emitter
junctions of the two transistors. Low input’voltages,
particularly on the 1 volt range, cause a reduction of the
bias current available from R5. In practice, this effect is
allowed for by zeroing the meter on each range with the
input terminals short-circuited.

VR 1 shunts the meter and is adjusted such that 1 volt,
2 volts and 5 volts cause full-scale deflection on the
respective ranges. In the prototype, VRI was a 1.5kQ
skeleton preset potentiometer. A 2kQ or 2.5k poten-
tiometer could be employed instead if the 1.5kQ value
is difficult to obtain.

" The transistor circuit is powered by the 1.5 volt cell,
B1: A second 1.5 volt cell, B2, in company with VR2
and R6 or R7, supplies a current which cancels out the
standmg transistor current due to R5. VR2 is a panel-
mounting wire-wound potentiometer and is adjusted for

To S;q arm

To Siq

/\

a zero readmg in the meter. R6 and R7 have valum
which assist in the accurate settmg of VR2.

Resistors R1 to R4 are specified as 5% in the Com—
ponents List. This tolerance should be close enough for

‘most requirements and it may, in any case, be necessary

to slightly adjust the values of one or more of the
resistors during setting up. Small increases in value can.
be achieved by inserting lower value resistors in series.

CONSTRUCTION

Many of the components in the prototype were wired
up on a small groupboard in the manner shown in
Fig. 2. However, layout is not important and any other
method of wiring could be employed. The groupboard
was fitted in a small metal case, on the front panel of
which were mounted S1, S2, VR2 and two pairs of
insulated sockets: One pair of sockets provides the
input connections and the other pair of sockets the
output connections to the testmeter. The cells were

fitted in a small twin battery holder.

SETTING UP

* Setting up consists of adjusting VR1 so that the test
meter gives the desired reading on each range. The §°
volt range can be set up with the aid of a 4.5 volt battery
which has been previously checked by the testmeter.

The 2 volt range may be similarly set up with the aid of
a 1.5 volt cell. A setting up voltage for the 1 volt range
can be obtained by connecting a potentiometer having

To + B}

+

To input sockets

To Sig

\ \+ 0
: To output

- sockets

Fig. 2. In the prototype, some of the components were wired up on a groupboard, as shown here
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A 4 100-500n +
5V "um T4
Calibrating
voltage
—

Fig. 3. A simple means of obtaining a calibrating
voltage for the 1 volt range

a value between 100 and 500Q across a 1.5 volt cell, as
shown in Fig. 3. The potentiometer is previously set up
so that 1 volt becomes available between the slider and
one end, as measured with the testmeter.

Other sources of known voltage can also, of course,
‘be used for setting up.

The guard against damage to the testmeter, when
setting up, due to excessive current in the Bl or B2

_ circuits, the testmeter should be initially switched to a

high current range, say 0-10mA, before turning the

unit on. The meter can then be subsequently set to the
50pA range if the current indication is sufficiently low.
On each range the unit is zeroed by adjusting VR2 for a.
zero current indication with the input sockets short-
circuited. :

If it is found that a single setting of VR1 cannot be
obtained for all three ranges, the values of R1 to R4
may be slightly adjusted as required.

USE

The unit is simple to use and is not dependent on any
external power supply. The current drawn from the cells
is low and these should have a long life.

To measure a voltage, the testmeter, switched to read
50pA f.s.d., is plugged into the two output terminals.
The range selector switch, S1, is set to the appropriate
range. Two test leads connected to the input terminals
are then short-circuited together and VR2 is adjusted
for a zero reading. The test leads are next applied to the.
points at which the voltage to be measured appears, and
this voltage is read from the appropriate scale of the
testmeter.

The unit must be zeroed by means of VR2 each time
it is used and each time the range is changed. [ |

THE WAY THINGS WORK.

RECENT PUBLICATIONS rH1 [

591 pages, 54 x8%ins. Published by George Allen & Unwin Ltd. Price £3.65.
“The Way Things Work'* is a follow-up of a volume which appeared in this country as “The Universal Encyclopedia

,of Machines’, and it is stated to contain twice as many subjects as the previous work.

The method of presentation is unique. Wherever possible each subject dealt with is presented on a double-page of

the book, diagrams being printed on the right-hand page and a concise text discussing the subject on the left-hand page.
In most instances, single subjects are dealt with in their entirety on a double-page, but in some cases they have to be
carried over from one double-page to the next. The diagrams are detailed and excellently drawn, and they are reproduced in

black and red. For the section on colour television a full colour range is used.

The matters illustrated cover a fantastically wide range and include such diverse subjects as nuclear reactors, prospect-
ing for minerals, road intersections and junctions, cartography, artificial hearts, vertical-take-off-and-landing aircraft,
liquid-propellant rocket systems and many, many more. The majority fall into the mechanical category but enough
subjects are of an electronic nature to justify a review on these pages. The electronic items include high fidelity, electronic
music, wave guides, v.h.f. stereo broadcasting and video tape recording. Obviously, the matters dealt with cannot be given
a full treatment, but the potted descriptions are extremely concise and accurate. They give more than adequate background
to enable the reader to grasp how the device or function dealt with works, and thereby justify the titie of the book. There are,
also, no “simplifications” in the descriptions.

The book provides fascinating reading and instruction for anyone who is interested in the chemical, mechanical and
electrical world around him, and it will in particular prove to be an excellent and educational present for a youngster in his
teens.

X X X

INTRODUCTION TO SEMICONDUCTOR DEVICES. By F. J. Bailey, C.Eng., M.l.E.R.E.

2'38 pages, 54 x 84ins. Published by George Alien & Unwin Ltd. Price £3.95.

. This book is intended to provide sufficient basic information on semiconductor devices to enable the student, engineer
or technician to understand their operation and the manner in which they may be used. The approach is non-mathematical,

' although simple equations are given when these are essential.

The first chapter discusses basic semiconductor theory, and is followed by chapters on diodes and bipolar transistors. °
Next to be dealt with are junction field effect transistors, insulated gate field effect transistors and thyristors. The final
chapter is devoted to integrated circuits, and this is succeeded by a glossary of the more important terms and the index.

" Illustrations are clear and the text is concise and lucid. It is obvious that care has been taken to see that description
of devices and their functioning are precise. The volume forms a good standard text-book and it can be read with profit
by anyone who is embarking on the subject of semiconductors. The price quoted at the head of this notice is for the hard- .

- back issue. A paperback versign at lower cost is also available.
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UNUSUAL
TRANSFORMER

EFFECT

by

A. L. Chivers
How to make a step-down transformer step up a voltage!

HERE ARE QUITE A FEW LITTLE MYSTERIES IN
electronics and the author discussed one of these
in this journal some time ago.* At that time,

an experiment was described which demonstrated that
the brilliance of an electric light bulb could vary by quite
a considerable factor despite the fact that a moving-coil
voltmeter connected across it showed no change in
indication.

TRANSFORMER EXPERIMENT

Here’s another experiment which the author recently
carried out. He connected a 1,750 40 watt wire-wound
resistor (actually a valve heater dropper resistor) in
series with an m.e.s. pilot lamp having a nominal
rating of 6.5 volts 0.15 amp. Connected across the lamp
was an a.c. voltmeter with an f.s.d. of 10 volts, and the
zero and 220 volt taps of the primary of a large mains
transformer. The set-up is shown in Fig. 1 (a).

Next, the on-off switch was closed, whereupon the
240 volt a.c. mains was applied to the series combin-
ation of the bulb, with its parallel voltmeter and mains
transformer winding, and the resistor. Now, a 1,750Q
resistor passes 137mA when 240 volts is applied across
it. In Fig. 1 (a) a current of slightly less than 137mA
will flow, because of the voltage dropped across the
lamp. In practice, when the on-off switch was closed
the lamp became illuminated and the a.c. voltmeter
indicated 4.7 volts.

So far, so good. These are reasonable results to
expect in a circuit of this nature. The lamp and meter

*A. L. Chivers, ‘A.C.[D.C. Mystery Bulb’, ‘The Radio
Constructor’, August 1971.
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.

were next disconnected from the 220 volt tap in the
mains transformer primary and were then connected to
the 240 volt tap, as in Fig. 1 (b). When the on-off
switch was closed the lamp shone at reduced brilliance
and the a.c. voltmeter indicated 3.9 volts only.

After this, the bulb and the a.c. voltmeter were
transferred to the 200 volt tap, as illustrated in Fig. 1 (c).
This time, when the on-off switch was closed the lamp
shone much more brightly than on the two previous
occasions and the a.c. voltmeter indicated 6 volts!

Pilot lamps are notorious for offering non-linear
resistance, since the resistance of their filaments increases
markedly with temperature. To ensure that this non-
linear resistance was not confusing the issue, it was
decided to repeat the experiment using a 300 2 watt
wire-wound resistor in place of the lamp. When the
resistor was connected up to the 220 volt tap, as in the
manner shown, with the bulb, in Fig. 1 (a), the a.c.
voltmeter indicated 3.6 volts. The 30Q resistor and
meter were next connected to the 240 volt tap, following
Fig. 1 (b), whereupon the meter reading dropped to
3.3 volts. Finally, the 30Q resistor and meter were, as
shown (with the bulb) in Fig. 1 (c), transferred to the
200 volt tap. The meter indication then rose to 4.3 volts.

EXPLANATION

This experiment can easily be repeated by readers,
provided that the mains transformer employed has a
primary whose wire is capable of passing 0.15 amp. The
transformer used by the author had an h.t. secondary
rated at 250-0-250 volts at 120mA, plus several 6.3 volt
heater secondaries, and so the wire in its primary
winding could well carry 0.15 amp. Due to auto-
transformer action the wire between the zero and 220
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Fig. 7 (a). A practical experiment, in which a
pilot lamp was connected up in the
circuit shown hear

(b). Connecting the lamp to the 240 volt

tap of the mains transformer primary

caused the voltage across it to drop

(c). When the lamp was connected to the

200 volt tap the voltage across It

increased

volt taps in Fig. 1 (b), and between the zero and 200 volt
taps in Fig. 1 (c), actually has to carry much less than
0.15 amp, but that’s another story.

The experiment proves conclusively that it is possible
to have both a step-up autotransformer which provides
a step-down in voltage and a step-down autotrans-
former which provides a step-up in voltage! What is the
cause of this unexpected behaviour?

The answer lies in the fact that the current available
to the transformer winding in the experiment is limited
to what is virtually a constant current by the 1,750Q
series resistor. For small voltage changes at the trans-
former winding the current remains almost completely
unaltered. When, in Fig. 1 (b), the bulb was connected
to the 240 volt tap, the constant current still had to flow
between the zero and 220 volt taps of the transformer
primary. There was in consequence a step-down in
current to the pilot lamp, whereupon less voltage
appeared across it. In Fig. 1 (c) the bulb was connected
to the 200 volt tap. The constant current once more
flowed between the zero and 220 volt taps of the trans-
former winding, with a current step-up between the
zero and 200 volt taps. The flow of increased current
through the bulb resulted in an increased voltage across
it. There were similar results with the 30Q resistor but,
since this offers a resistance which does not alter with
current, the changes in voltage were not so dramatic.

Remember, a step-up transformer offers both a step-
up in voltage and a step-down in current. And a step-
down transformer offers both a step-down in voltage
and a step-up in current. With the present experiment
the current, being virtually constant, was the deciding
factor and the small voltages which appeared at the
transformer winding were of secondary performance.

>

To series heater

chain
To CRT. heater

e e

34— ok

< -

Fig. 2. Circuit of a ‘booster’ transformer, as usedto
_increase heater voltage in a television picture tube

This effect can be put to practical use in any a.c.
circuit having a high value of series resistance, and it
enables a greater current to flow in a low voltage
resistive component than is actually passed by the
series resistance. A typical example is given by the TV
c.r.t. filament ‘booster’ transformers that are used to
increase the heater voltage of ailing picture tubes when
these are connected in a series heater chain. Such.
transformers are autotransformers and have the
voltage step-down, current step-up, circuit shown in
Fig. 2. |

‘Jubilee’ 8-Watt Amplifier

In Fig. 1 of the above article, published in the August 1972 issue, the non-earthy end of R17 should
connect to the upper terminal of the 6.3 volt 3.5 amp winding of the mains transformer. The correct
connection is specified in the circuit and constructional descriptions.
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By
FRANK A. BALDWIN

(All Times GMT)

The reception of a rarely reported
station on a new channel is always an
event of some importance to the
SWL, particularly when the channel
in question
frequency. Such an event occurred
during early September when the
writer was searching the area of the
dial around the 4600 mark.

On the 9th of September, at 1930,
on a measured 4627, a station was
heard using Spanish announcements
in addition to those in the Arabic
language. Musical and song pro-
grammes of the Arabic type were
featured. Reception conditions how-
ever were very poor, signal strength
was low and utility QRM abounded,
these precluding any definite and
positive identification. Similar con-
ditions prevailed for the next few
evenings, although it was established
that three separate trumpet fanfares
were often used between programme
items.

On the 13th September however,
conditions were good and the clear
identification “Radio Sahara” was
taped. Previously, a landline contact
with Alan B. Thompson of Neath had
resulted in his equipment being
brought into use on the channel — the
result was therefore doubly confirmed
at one and the same time.

Radio Sahara previously operated
on the crowded 7MHz band and was
only rarely heard here in the UK. and
even then only for very brief periods.
It was known that the station was
looking for a clear channel but
nobody in the SWL world thought it
would suddenly appear on 4627,
least of all the writer.

At 2000 there is a newscast in
vernacular, probably Hassania; into
Spanish at 2010; identification at
2015 then Arabic style music. Three
fanfares are heard prior to the news at
2000. At 2110 there is a news review
in Spanish to 2130. Prior to the 2158
sign-off, there is a four-note interval
signal, identification in Spanish, ‘Muy
buenos noches’ and a short National
Anthem. The address for reports is —
Radio Sahara, Apartado 7, El Aaiun,
Spanish Sahara — although | think
ycu will be rather lucky if any reply
is received! The Hassania language,
according to my information, is a
mixture of Spanish and Arabic.
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is an “out of band’

@ THE CUROM AFFAIR

Earlier this year (May) reports
appeared in the SWL press of Radio
Curom in the Netherlands Antilles
broadcasting on 20778 and later on
17513 (on the latter channel from
1500 to 0400 over a period of some
days, although the frequency was
said to vary at times).

A regular reader of this feature,
E. Sloan of Belfast, logged the trans-
mission on 20779 and duly reported
this fact to R. Cuwrom. In the reply, a
station official confirmed that the
reception details were correct but
then added ‘we never broadcast on
short waves but on 855kHz only.
It transpires, from the information
provided by reader E.S., that Curom
rent a transmitter from the Govern-
ment and 20634 is the frequency of
their direct link to Holland via a three-
channe! telephone transmission. The
letter added ‘The last stage is modu-
lating the signal on 1000kHz with an
oscillator on 21634. Due to false
tuning of the modulation stage we
got a mixing of 21634 and 855,
giving 20779 of sufficient strength
to be heard in Europe’. What about
the 17513 however?

@ UNIDENTIFIED

Always of interest to many SWL's,
perhaps some readers may care to
tune to 4220 around 2030 or so. The
channel is a difficult one with a
continuous unmodulated carrier often
on the air and marring reception.
Recently at 2040 we heard a pro-
gramme of music and songs in the
Russian language. One well-known
SWL has suggested that this might be
Peking using the Urumchi transmitter
for the Russian Service but, according
to BADX, an unidentified Russian
station, Peking and Urumchi are
listed as occupying the channel with
the latter transmitter signing-on in
Kazakh at 2340. Tune your dial and
take your choice!

@ ANGOLA

Angolan stations are always of
interest and the low-powered (1kW)
CR6RB Radio Ecclesia can be heard,
if conditions are right, on 4985, where
we recently logged it at 1925 with a
talk in Portuguese. Based in Luanda,
the station radiates programmes
having a mainly religious content.

@ SUPER DX

Reportedly one of the best Papua/
New Guinea outlets for signal
strength is Radio Milne Bay on 3360
with a 10kW transmitter (ex-3235).
Sign-on with morning service is at
1945 and the channel is usually a
clear one, all according to BADX.
Listen out for VLBAS and that
super Dx|

~ 4980 0102

@ LATIN AMERICA

Latin American stations are always
of interest and in any list the Venez-
uelans usually predominate — ours is
no exception.

4765 0020 ZYN37 Feira de San-
tana, Brazil, with station
identification and LA
music. Schedule from
0730 to 0400, 1kW
(62.96m).
YVON Ondas Portenas,
Puerto La Cruz, Venez-
uela, programme of
local music and songs.
Schedule from 1000 to
0300, 1kW (62.63m).
HIFA Voz de la Fuerzas
Armadas, Santo Do-
mingo, Dominican
Republic, with local
guitar music and songs.
Schedule 1200100500,
3kW (62.17m).
YVKP Radio Tropical,,
Caracas, Venezuela,
with a newscast in
Spanish. Schedule
1000 to 0400, 5kw
(61.60m).
4890 0100 YVKB Radio Dif,
Caracas, Venezuela,
identification followed
by the inevitable LA
music. Schedule 1000
to 0400, 5kwW (61.35"

m).

ZYZ20 Radio Relogio,
Rio, Brazil, talk in
Portuguese, time
checks of 3 ‘pips’ every
minute, short musical
interludes. Schedule 24
hours, 5kW (61.16m).
YVPA Radio Yaracuy,
San Felipe, Venezuela,
Organ music and com-
mercials with echo-
effect. Schedule 1000
to 0400, 10kW (60.72

m).

YVOC Ecos del Torbes,
San Cristobal, Venez-
uela, announcements
in Spanish after identi-
fication. Schedule
not published, 10kW
(60.24m).

HIMI Radio Cristal,
Santo Domingo, Do-
minican Republic, with
LA songs rendered by
young lady with a most
charming voice. Sched-
ule 24 hour, 1kW
(59.88m).

15155 2242 ZYB9 Radio Dif. de Sao
Paulo, Brazil, with
station identification,
announcements  with
echo-effect followed
by LA music (without
echo-effect). Sched-
ule 1500 to 0300,
10kW (19.79m).