RADID I:IINSTIIIII}IIIII

Vol. 26 No. 12 JULY 1972

ELECTRONIC ROBOTS—Part 1

Describes various types of robot and introduces CYCLOPS — an electronic
robot for home constructors

IN THIS ISSUE
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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 additiona! units more Home Units at any time.

T”E GE”ERAL A GGIDENT FIRE & i_P/ease send me further particulars of :
LIFE ASSURANGE CORPORATION LTD | e tome uritinsurance. !

s - NBME..... oo,
Metropolitan House, 35 Victoria Avenue, : E i :
Southend-on-Sea, Essex, SS2 6BT | ADAreSS. ..o I
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/exy? A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONICS

Build as you learn with the exciting
new TEGCHNATRON 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.I.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 l14-year-old could understand
will understand exactly what and benefit from this Course -

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

You LEARN - butit'sas

fascinating as a hobby.

Among many other interesting
experuments, the Radio set you
build - and it’'s a good one -

but it teaches the real thing. The
easy to wunderstand, 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.LET. has a fine range of
Courses up to City and Guilds
standards.

New Specialist Booklet
If you wish to make a career in
Electronics, send for your, FREE
copy of ‘OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO’. This brand new
booklet — just out - tells you all

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. B, ALDERMASTON COURT, READING RG7 4PF
Accredited by the Council for the Accreditation
of Correspondence Colleges.

POST THIS COUPON FOR FREE BOOK

L] L] L] L} [ ] L} L} L} L} —_——
Please send bookl and full information — free and without
oblLgation.

about TECHNATRON  and
B.LE.T.’s full range of courses.

(BLOCK CAPITALS PLEASE)

ADDRESS

LTo B.LE.T. Dept. B9, Aldermaston Court, Reading RG7 4PF

I SN GIN IS G IS G mE es e .
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This remarkable catalogue

Comprises 96 pages, plus covers, packed with thousands of
items of importance to every constructor. Also pages of |.C. dia-
grams. semi-conductor outlines, transistor charactaristics and
tables of equivalents. Hundreds of resistors and capacitors are
detailed. Also included many other components, accessories,
materials and tools. There is much other valuable information
besides. The Electrovalue Catalogue No. 6 costs but 10p post
free. Orders for goods are dealt with very promptly and satis-
faction guaranteed. Postage free for all orders over £2.00 in U.K

@ SUBSTANTIAL DISCOUNTS

@ EVERYTHING BRAND NEW—
No seconds, ‘surplus’ or clearance
bargains

@ PROMPT DELIVERY

@ SPECIAL TERMS FOR LARGE
QUANTITY BUYERS

ELEGTROVALUE LTD.

Dept RC.3
28 ST. JUDES RD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 0HB
Tel: Egham 3603 : Tewex 264475 : Hours 9-5.530 : Sat. 1.0 p.m.

7058
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The largest selection

706

NEW LOW PRICE TESTED S.C.R.’s KING OF THE PAKS Unequalled Value and Quality NEW QUALITY TESTED PACKS

PIV LA BA TA 104 B0A L 30A NEW BI-PAK UNTESTED Pack Degeription Price t

© »  tp PR En crotlieans N EIERM,

50 083 025 047 050 0853 115 SEMICONDUCTORS 2 16 White spot R.F. trans. PN1 0. 50
100 0825 033 053 058 063 140 . , ) PR ROCTIA voeltie oo 0.50
200 035 037 087 081 075 160 Satisfaction GUARANTRED in Every Pak. or money back 4 6 Matched trans. OC44/45/81/81D 0.50

h . ) > ) 75 transistors 0.50

00 043 047 067 075 083 175 . % 0G5
600 038 057 077 087 185 Pak No. 6 4 OC72 transistors 0.50
800 063 070 090 120 150 400 Ul 120 Glass sub-min. general purpose germanium diodes g 4 't((::gg :::: ll:T::{'; high gain g 58
D y 3
u2 60 Mixed germanium transistors AF/RF 9 7 OCRI type trans 0.50
SIL. RECTS. TESTED U3 75 Germanium gold bonded dindes sim OA5, OA47 T 40 Sultrpepransy Sremsasse OO
EREImOREIO J0 - 0en i U1 40 Germaniwm transistors like OCRI, ACI28 . .. 3 AFTI6 trpe mpel 1 o0
50040 005 005 007 014 02l 047 us 60 200mA sub-min. Sil. diodes I 3 AF117 type trans. 0.50

100004 008 005 018 018 025 075 Ue o | Q14 3 OC171 HLF. type trans 0.50
200005 008 008 014 080 084 100 U6 30 Silicon planar trunsistors NPN sim. BSY95.\. 2N706 050 § s 5 AT 0.30

400006 013 007 020 027 037 125 U7 16 Silicon rectifiers Top-Hat 750mA up to | 000V 0.50 § Q16 20 germ trans. 0.50

600 047 0168 010 028 034 045 18 U Sil. pir 2 0A 200,202 1 P & 2 ST110 0.50

#0010 017 013 085 037 055 goog | Lo S0Splonardide 20mA. l oo 0500 e Y Ndts 2 MAT 10 & 2 MAT 150 ooy
1000 011 028 015 030 046 0863 250 v 20 Mixed volts 1 watt Zener diodes 050019 3 Mudt's 2 MAT 101 & 1 MAT 121 .. 0.50
1200 033 033 067 075 UIT 25 PN silicon planar transistors TO-5sim 2N1132 0.50 tgﬂ 1 (\)(C‘421 u;;r;nv trans. AF 0.50

— Q21 1 ACI27 NPN germ. trans 0.50
—r T e 30 PNPNPN sil. transistors 0C200 & 25104 0500 322 20 NKT teoms, EH RS o
Uli 150 Mixed silicon and germanium diodes 050 | Q23 10 0A202 sil. diodes sub-nun 0.50
vBOM©2A A  10a | ZENER DIODES To Q2 d )
- VOLTAGE BANGE | UI5 25 NI'N Silicon pl transistors TO5 sim. 2N 0.50 | W 8 OARI dindes ; 0.50
TO-1 TO-86 TO-88 R O VR D0 Q § INS13 sil. dhodes 751V 7am 0.50
o 1 gy |Cane) 180 ar yw (T | U6 105 Amp silicon rectifiers stud type up ta 1000 PIV 0500 G2 8 0A9 germ diodes submin, INGD 0,30
Hat) 18p ea. 10W (80-10 Ul7 30 Germunium PNP AF transistors TO-5 ke ACY 17-22 . 0.50 | Q27 2 IOA 6001°1V 3145, 0.50
190 30 50 76 Ratud) 26p ea. AN fully > 28 2 Si €c f 0.50
200 50 80 90 ftested 3% tor ‘any | U8 86Amp silicon rectifiers BYZIS tvpe up to 600 PV 0500 Q%9 1Sl trans 2 2N696. 1 2Ne9T.
w0 20 75 110 marked. Biste vomage | U19 25 Silicon NPN transistors like BC108 0.50 | 26 0.50
requirel, U20 12 15-Amyp salicon rectifiers Top-iat up 10 1,000 PIV 0.50 830 i g'} g1 (T gﬁzgg i 050
: 1w ans
STaGs Toump POTTRD mipta] U2l B AT ermnim alloy transstors 300 seies & 00T 050 | Grz 3 BN T Y e oo L)
FOR USE  WITH | ypomirne cotok | U2 30 Madt's ike MAT series PNI transistors 0.50 INT132 0.50
O f Ron heatsink § o2t 2L P T 051933 8 SIUNPN trans 28171 0.50
BR10O (D32) 87p each [| 100 PIV. 90p each = SumEniumee A mphgal Bensti v g Lol U -50 B ()34 Sil. NPN trans. 2N2369. 500MHZ. . 0.50
U255 300Mc < NPN slicon transistors ZN708, BSYZ7 050 35 8 Sl PNP O TO5 2 aNzeos &
UHIIONCTION JuMBo U260 Fit switching silicon diodes ke INST micromnn 0,60 R B 2N208 0 080
E o I3 fistic 3003
UT4e. Eqvi.  2N2646, COMPONENT U29 10 1-Amp SCIU= TO5 can up to 600 PIV CRS1 25 600 Lo Q57 3 2N3055 NEN ol trans 050
Fqvt. TI843. BEN300 Vo ’ y
©7p each, 25-80 25p PAKS Usl 20 Sil Planar NPN trans. low noise amp 23707 0.50 :C:g l\?kn ns. 4 ’zm;‘%a 3 2N3702 0.50
. = 3¢ trans. 4 4 7 .5
100 UP 20p ‘ MiXED UR2 25 Zener diodes 100 mW D07 cose mixed volts, 3 18 0.50 | (4o SHN 1 oNsn s e 050
TR STicow TLARAR]  ELEGTRONIC UB3_ 15 Plustic cuse 1 amp ailicon rectifiers IN1000 series 0.50 | Qi1 Plastic NPN T0-18 2N3904 050

BCL07/108 10p  each: Uit 30 Sil. PNP alloy trans. TO-5 BOVEG. 25302 1 050 |42 6 NI'N trans. 2N5172 0.50
50-89 gp; 100 COMPONENTs | & S IPTTORT —= Qi3 7 BCIOTNPN trans 0,50
8 emh;v‘ 1. o “; Exceptionally U35 25 Sil planar trans. PNP T0 18 2N2606 0.50 § (14 TNPN tans 4 BCI08.3 BCI09 050
7p each. . Fally-tested good value Ui 25 i1 planar NPN trans. TO5 BEY501 51,52 0.50 : 4"5 g ::t}}; r’:m {0 I8 trans 0.50
and coded TO-18 cawe | Renintors,  capacitors, § Ui 30 il ulloy tuns S0-2 PNP. 0200 25322 0.50 § 47 Rt b - vonsa s O
< __‘FREE T b it ot | U3 20 Fastswitching sil._trans. NPN. 300Mc/s 2N3011 0.50 J QI8 £ BUYT0 NPN trans. TO-18 0.50
One 50p Pak of your § Useltl itema. Approxi- J§ Udd 30 RF verm PNP trans. 23 | (0 g 050 630 T BETON DN e e o G
own choics free with ately S in weight. | 040 10 Duad trans. 6 lead TO-5 2N2060 o os0 Qs BSY95A NPN trans. 300M H2 0.50
ordars valu or over, £1.60 only Uil 2 RF germ trans. TO-1 OC45 NKT72 0.50 ‘gg - 'S“ 100 type sil. rect : 1.00

SPECIAL Pius owr patisfaction or | Gz 10 VITF worm. PNP ans. TO-1 NKTO67 AF 117 0.50 ke rge (rane. mixed all
OFFER ) Uil 25 81l tranx. plastic TGI8 A.F BCII3/111 0.50 .
Ui 20 Sil trans. plastic TO-5 BC115 116 3 0.50
2Nu928 (V) (0) BRAND NEW TEXAB § 15 7 3Amp SCI's TO66 case up to A0V - 1.00 PRINTED CIRCUITS—EX-COMPUTER
.10 for 50p. 25 for 21 § GERM. TRANSISTORS . Packed with semiconductors and components:
20,000 TGO CLEAR gml]‘.g{..,a on.,.m.;gvr Y -~ 7 z : (1) hourds ive o puaranteed 30 truns and 30 diodes.
m——m: P 2 ode Nos. mentioned ibove are yiven as a gwide to the type of device ur price 10 hoaniﬂ 50 P! 10p P
CADMIUM CELLS | 1" 8smia oc | i ine bk T decices Themeives nre mormily wnimar b 100 Bonrdo £, 1 & £ apy e 1w P& P
3 75 30y
ORPI12 43p T3 8 lill;ﬁ 0oC81D
ORPS0. ORPSL 40peach | T4 8 203mT 0CRl :
CENERAL DURPOSE} 10 84 HOR 1O e o
NPN SILICON SWIT-f 71 & POWER TRANSISTOR BONANZA! oI K 3Budlre Ty
CHING TRANS. TO-184 T8 8 3 - - TR = lable. Fully guaranteet.
SIM. TO 2N706 8. BSY27§ T9 8 ENERAL PURPOSE GERM. PN ) d
128/95A. Allusable devices § T10 8 Coded GPI00. BRAND NEw T0-3 case. rposs |ADIGI  wry Prrca each 8 25fgpl02§p
no apen or short circuits All 80p each pak Ro"“PLACF‘-: (0C25-26-28-30-35-38. NKT 401-403- > =
ALSO AVAILABLE in ;Na‘—:ﬁo:::gg;4“3‘(‘;451—‘4#453. TISO‘) 3?‘_8‘,.sz50,«. AD|62 PYP
PNP im. o 2 \'Cl;O S A, 2N5I1 A & B. 2G220-222, ETC. F E T s
BCY70. When orderint | oxoons wox s, poAL rCho) VCEO 50V IC 10A PT. 30 WATT8 Hfe | M/p comP S SN 5
plense stats preference | yRANS.” CODE™ 11698 PRICE 124 26-99 100 up | GERM TRANS. IN3820 144
TEXAS8. Our price 25p 43p each 40p each 36p each | OUR LOWEST I'RICE 2N3821 35p
£p  100For 1.75] each. SILICON High Voltage 250V NPN OF 55p PER PAIR. 2N3823 30p
20For0.50 500 For 7.50 TO-3 case. G.P. Bwitching & Amplifier 2N5458 80p
50 For 1.00 1000 For 18.00 Applications. Brand new Coded R 2400 SILICON 50 WATTS ZN0450) sop
120 ¥CB MIXIE DRITER YCBO 280/VCEQ 100/1C 8A/50 Waita. MATCHED KPK/PNP BFW 10 £0p
ARAKGIS Sim. HFE type 20T SMAZ 118 wATTg1L | BIE 19 NPN TO-3 MEEIOS 400
PHOTO TRANS. | Bax2) AT, eningl OUR PRICE EACH : rowee ey | . Pt
FULLY TESTED AN 124 20499 o BIP 20 PNP. Brand
OCP71 Type. 43p CODED ND 1. 12 50p 5 40p | 50p EACH new. NEW EDITION 1971
17p each. TO.5 N P.N. —r VCBO 100/VCEO 50/ TRANSISTOR  EQUIVAL
D8tup 18p each. EX-STOCK TYPE EACE A8 PRICED IC 10A. HFE type ENTS

SIL. G.P. D'°D“ p DD 0C20 50y OC28 40p AD149 43p BDI131 70p BDI139 75 z BOGK. A comblete croas reference
300mW 80 O35 300 0C29 40p AL102 850 BD123 505 BDIss asn | bUR: THZe pE and equivalents book for European.

e Wl . > 3 4085 | OUR PRICE PER American and Japanese Transis.
40PTV(MIn.) 100 50 ] 0C23 33p OC35 33p ALI103 85p BD135 20p BDI36 ?5p | PAIR : tors. Exclusive o BI.PAK
Bub-Min. 500. 500 | 8il. trans. auitable for 0C24 45p OC36 40p BD12]1 60p BD136 80p BU105 23] 1-24 25-99 100 il 3 Lo
Full Tested 1,000..9-00 | P.E. Organ. Metal TO-1% 0C25 25p AD14040p BD123 755 BD137 70p 2N305445p |  pra pra. pry. each. Red cover edition.

Ldeal for Organ Builders, Eavi STX300 85 eacn. || 0C26 88p AD14240p BDI24 70y BD133 805 sop  85p  50p

e e e N .

D1aD1 Giicon U . i i AL AN HATA HOOKS ARE NOW

n Unils AND D 300KS ARE NOW

switch 50p ecab. HTI. Mlcr0|nglc DUAL IN LINE SOCKETS AVAILABLE EX. STOCK SEND

A Bilicon Planar, mono- NEW LINE 14 & 16 Lead Sockets for use with DUAL- | FOR FREE LIST

tibie integrated circait § 0 L c"lc“"s INLINE [C's TWO Itanges PROFES.

baving  thyrtor elec- | | neapsu I and NEW

uk‘;:l‘lchanz{;:m.ricneﬁt amp Bridge Rects. Price each ane LOWICOST, OUR S8TOCKS of individual devices

S TansisssieTanals Epoxy TO-5case 1-24 25-99 100 up Prof Type No 124 2599 100 up ) )

Builtin - zZener diodef] 50 v RMS 32p each uL900 Bufter o 33 27 TSO14 pin type  30p  27p 25p ([ are now too numerous to mentlon in

between gate  and 100 v RMS 37p eich uLDllt Duai 2lfp % . & TSO16 pin type  35p 32p 30p :hla Advenl-:nrment.' Bend 5.1,46‘1;:(i

cathode. Full dsta and 400 v RMS gate P 4 P Low Cost No. or  our ting of over 1

application circuits avail- v i Gz aLo2s I-Kfip-fop 80y 47 4oy BPS 14 13p 13p lip. § Semiconduciors. All avallable Ex-

able on request. Size 15 mm x 6 mm Do g Clreotts: Booklet for 1Cs § s 16 16p  lip 12p § Btock at very competitive prices.

THE RADIO CONSTRUCTOR
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74 Series T.T.L. 1.C’S
DOWN AGAIN IN PRICE

Check our 74 Beries Liat betore you buy any 1.C's. Our prices are
the lowest possible. Ali devicea ex-atock. Full apec. guarsnteed

BI-PAK Price and qty. prices BI-PAK Price and qty. prices
Order Ko. 1-24  25-99 100 up Order No. 1-24 25‘-39, 130 up
Zp 2p 2 £p £p £p
BP00 =BN7400 015 014 012 BP86 --BN7486 082 080 028
BFO01=8N7401 018 014 012 RP90 - 8N7490 087 064 058
BF02=8N7402 015 0-14 012 BPOI=8N7401AN 087 084 078
BF03 = BN7403 015 014 oO1g2 BP92 ~-BN7492 087 084 058
BF04=BN7404 015 014 012 BP93 ~-8N7493 0-87 084 058
BF03 =8N7405 016 014 o012 BP84 -8NT7484 077 074 088
BP07 =8N7407 018 017 018 BP95 —BN7485 077 074 088
BP08 =RAN7408 018 017 018 BP96 = BNT7496 077 074 088
BF09 =8N7409 018 017 018 BP100 - 8N74100 176 165 156
BF10=8N7410 015 014 o012 BP104 ~BN74104 097 0954 088
BF13=8BN7413 029 028 024 BP105=8N74105 097 094 088
BF18=BN7418 043 040 038 BP107 =8N74107 040 038 0368
BF17=8N7417 0-43 040 038 BP110-8N74110 055 0353 050
BP20=8N7420 016 014 012 BP111-8N74111 125 118 100
BF30=8N7430 015 014 o012 BP11§ 100 005 090
BF40=8N7440 018 014 012 BP119 188 185 110
BF‘1-8N7431 087 084 058 BP12] = 067 084 058
BF42~B8N7442 087 084 038 BP141=8N74141 067 v64 058
BP43 =8N7443 195 188 175 BP145=8N74145 150 140 130
BP44 =8N7444 196 185 178 BP150 --8N74150 180 170 1-80
BP48 =BN7445 185 188 175 BP15]  8N74151 100 095 080
BF48 =8N7446 097 094 088 BP153 - 8N74153 1-20 110 095
BP47 =~ BN7447 097 094 088 BP154 =8N74154 180 170 1-60
BF48=8N7448 087 084 0388 BP155— BN74155 140 130 1-20
BF80 =8N7450 015 014 012 BP156 -8N74156 140 180 1-20
BP51 =8N7451 015 014 o0lg BP160 .- 8N74160 180 170 1-60
BF33=8N7453 016 014 o012 BP161=8N74161 180 170 180
BF84=8N7454 015 014 012 BP164=8N74164 £00 190 180
BP165 - BN74185 £00 180 180
BF60=BN7460 015 014 012 BP181 - BN74181 275 280 240
BF70=8N7470 029 028 024 BP182=8N74182 0-97 094 088
BF72--8N7472 029 028 024 BP190 - 8N74190 350 825 300
BF73=BN7473 037 085 032 BP191 —=BN74191 350 825 800
BP74=8N7474 0-87 085 o032 BP192 - BN74192 210 1-95 178
BF76=B8N7475 047 045 042 BP193 =8N74193 £10 195 176
BF76 =8N7476 043 040 ¢38 BP195=8N74195 1-10 1-05 095
BFBO =8N7480 067 064 058 BP196 =RN74198 180 170 180
BP81 =8N7481 087 004 088 BP197 ~8N74197 180 170 160
BF82=BN7482 097 084 088 BP198 =8N74198 580 500 400
BP83=8N7483 110 105 095 BP199~=S8N74199 550 500 400

PRICE-MIX. Devices may be mixed to qualify for quantity prices.
PRICES for quantities in excess of 500 pieces mixed, on appilcation.

Owing to the ever incrensing range of TTL 74 Serles, please check with us for supplles
of any devices not lsted above, & it is probably now in stock. WARE 3442.

-the lowest prices:

LOGIC DTL 930 SERIES

LINEAR I.C's— 1.C's
ROCK BOTTOM PRICES
ks
FULL SPEC. oo 124 26-99 100 up
BP930 12p  lp 10p
Price RP932 lap  12p  1lp
0. 1-24 25 49 100 up BP933 13p 12p 11p
BP 201C—8L201C e3p 53p 4dp BP935 13p 12 1lp
BP 701C—8L701C 83p B80p 4%p BP938 13p 1gp  1llp
BP 702C—8L702C 63p 40p  45p BPO44
BP 702—72702 18p  12p ilp
53p 45p 40p BPY43 25p 24p 22p
BP 70972709 58p 45p 40p RPO46 igp  1p  10p
BP 709P—uAT09C 58p 45p  40p BP948 25p 24p £
BP 710732710 53p 45p 40p BPos1 65p  80p  88p
BP 711—uA71l s8p S0p  4p BP962 12p  lp 10p
BP 741—72741 BP9093 40p 38p 35y
mow owm |  mm dmomw
ORI s &0 :z: ﬁ: BP9099 s0p 38y 38y
TAA 293— s0p  7p  70p Devicen may be mized to quality for
TAA 350 170p 158p 150p | quantity price. Larger quantity prices on
application. (DTL 930 Beriesnnly)
~ MODEL CD66 JGR 116§3015F
(‘ Anode voltage 170 175 5
=y (Vde) min | min All indicators
r Cathode cur'nt(mA . 14 0.9 + Decimal
(mAYZ=2:3 point: All side
[Numeral h'ght (mm 16 13 9 jviewing: Full
T T E data for all
- o a2 22 types available
ITube diameter (mm)| 19 13 12 |on request.
[ S e BP41 | BP41
ﬂ‘ T I.C. driver rec. or 141 | or 141 BP47
RICE EACH £1.70 | £1.55 |£1.90

BI-PAK DO IT AGAIN!

50ka 25w (RMS)

0.1% DISTORTION
HI-FI AUDIO AMPLIFIER

THE AL50 ,

¥ Frequencyresponsel5Hz ONLY

to 100,000 - 1dB.
£3 25[) each

% Load - 3,4, 8 or 16 ohms.

¥ Distortion - better than 4 Supply voltage 10
.19, at 1KHz. - 35 Volts.

to noise ratio * Overallsize63mm

Signal
* 504 x 106mm x 13mm.

80dB.
Tailor made to the most stringent specifications using top quality
components and incorporating the latest solid state circuitry and
ALSO was conceived to fill the need for all your A.F. amplifica-
tion needs. FULLY BUILT - TESTED - GUARANTEED

STABILISED POWER MODULE
AP80 is especially designed to power 2 of the AL50 Amplifiers,
up to 15 watt (rms) per channel, simultaneously. This module
embodies the latest components and circuit techniques incorpor-
ating complete short circuit protection. With the addition of the
Mains Transformer M T80, the unit will provide outputs of up to
1.5 amps at 35 volts. Size 63mm x 105mm x 30mm.
These units enable you to build Audio Systems of the highest
quality at a hitherto unobtainable price Also ideal for many
other applications, including:- Disco Systems, Public Address.
Intercom Units, ete, Handbook available 10p
STABILISED POWER MODULE SPM80 £2.95
TRANSFORMER BMT80 £1.95 p & p 25p.
SPECIAL COMPLETE KIT COMPRISING 2, AL50's, 1,
SPM80 & 1, BMT80 ONLY £11, FREEp & p

DTL & TTL INTEGRATED CIRCUITS

Manufacturers’ '*Fall outs' —out of spec. devices Including functional units and part
function but classed as out of spec. from the manufacturers’ very rigid specifica-
tions. Ideal for learning about 1.C's and experimental work.

Pak No.

12 X uA 930 50p UIC948 8 X A 948 50p

12 X A 932 50p U10951 5 X uA 951 650p

12 X pA 903 50p UIC981 — 1% X pA 961 50p

12 X pA 935 509 UIC9093 — 5 X pA 9003 50p

- 12 X A 936 50p UIC9094 — 5 X A 9094 80p

UICO4$ = 12 X pA 944 50p UIC9097 — 5 X wA 9097 50p
UIC948 — 8 x uA 945 50p UICH099 = B X A 9099 50p
UICH46 = 12 X pA 846 50p UICX9 25 Assorted 930 Serles  81-50

Packa cannot be split but 26 Assorted Pieces (our mix) is available as Pack UICX9®
Data Booklet available for the BP930 Beries, PRICE 13p

UIC00—12x7400N B50p UIC48— 5x7446N 50p UICBl1= 5x748IN 80p
UICO1=12x7401N 80p UICA7—= 5x7447N B80p UIC82= bx7482N 50p
UIC02=12x7402N 50p UIC48= 5x7448N 60p UIC83— 3x7483N 50y
UIC03~12x7303N  60p UIC50=12x7450N 50p UIC86= 5x7486N 80p
UIC04=12x T404N 80p UIC51=12x7451N 50p UIC80= B5x7490N 80p
UIC06=12x7406N 50p UIC53=12x7463N 80p UIC9l= B5x7491N 60p
UICI0=12x7410N B0p VUIC54=12x7454N 50p UICI2= 5x7482N B80p
UICI3 = Bx7413N 50p UIC60=12x7460N B80p UIC93= 5x7483N 60p
UIC20=12x 7420N B0p UIC70= 8x 7470N 50p UIC94- 5x7494N  50p
UIC40=12x 7440N 80p UIC72~ Bx7472N 80p UIC95— 5xT7495N 5dp
UIC41= 5xT7441AN 50p Bx 7473N  50p UICS8= 5xT496N 60p
VIC42= Bbx7442N BOp 8x7474N  80p UICI21=6x74121N B80p
UIC43 = 5x7443N 50p 8XT476N  50p UICX1=125x Asst’d
UIC44 = bx7444N 50p 6~ 8x7476N  50p 74's 31-50
VIC4s= 5x7445N B50p UICBO= 5xT7480N 60p

STOP PRESS! NOW OPEN

BI-PAKS NEW COMPONENT SHOP
A wide range of ail types of ¢ ta and
avallable at competitive prices.

18, BALDOCK ST. (Al0), WARE, HERTS, Tel.: 6/593
OPEN 9.15—6 TUES. to SATS. FRIDAYS UNTIL 8 p.m.

JULY 1972

Alt prices quoted jn new pence Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

P.O.BOX 6, WARE - HERTS
Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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COMPONENTS

HOBBYIST — AMATEUR — DOMESTIC
SURPLUS INDUSTRIAL — BULK OFFERS

SELECTED PACKS 50p plus 10p Post/Pack

21 4 x4 pole, 3 way, wafer switch.

22 20 xequipment phono plugs, metal.

23 4 x5k log pots.

24 20 x pvc clip on mes bulb holder.

25 3 pair Bulgin 5mm switched jack socket and
‘plug.

26 2 x12voltsolenoid and plunger.

27 4 x3pole, 7 way, wafer switch.

28 5x 10k wirewound pots.

29 10 x 1k 10watt wirewound resistor.

30 15x15k 2%, § watt resistor.

31 15x150k, 2%, 3 watt resistor.

32 4 x5k switched volume controls.

33 10x4000hm, 10 watt wirewound resistors.

34 25x 3.3pf500v ceramic condenser.

35 10 x 330k, 1%, 2 watt resistors.

36 4 x2pole, 5 way, wafer switch.

37 5x50k wirewound pots.

38 15x500pf5% condensers.

39 25x 220k, 3 wattresistors.

40 150pieces paxoline, 48 x 3 x ",

SPECIAL: Packets of 12 carbon film 1 Watt 5% resistors, full
range, but our selection 10p plus S.A.E.

THE RADIO SHACK %k
161 ST. JOHN'S HILL

BATTERSEA, S.W.11 01-223 5016

TEGHNICAL TRAINING
in Radio, Television and
Electronic Engineering

Let ICS train You for a well-paid post in this
expanding field. ICS courses offer the keen,
ambitious man the opportunity to acquire, quickly
and easily, the specialized training so essential to
success. Diploma Courses in Radio, TV Engineer-
ing and Servicing, Colour TV Servicing, Elec-

tronics, Computers, etc. Expert coaching for:

# C&G. TELECOMMUNICATION TECHNICIANS CERTS
# RADIO AMATEURS EXAMINATION

# GENERAL RADIOCOMMUNICATIONS CERTIFICATES
# C&G. RADIO SERVICING THEORY

CONSTRUCTOR COURSES

Build your own transistor portable, signal genera-
tor, multi-test meter—all under expert guidance.
PosT THIS cOUPON TODAY and find out how ICS
can help YOU in your career. Full details of ICS
courses in Radio, Television and Electronics will

be sent to you by return mail.
Member of the ABCC. Accredited by the C.A.C.C.
L | | | | | | L |

Name
BLOCK CAPITALS PLEASE

l Address I

I INTERNATIONAL CORRESPONDENCE SCHOOLS I

NA 33 INTERTEXT House,
Stewarts Road, I[:s

I London SW8 4UJ Gets you there.
] ] | L | | ]
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Age

Latest
Bound Volume

No. 24

0
“The Radio Constructor”
FOR DUR LIBRARY

AUGUST 1970
to JULY 1971

Comprising
772 pages
plus index

PRICE £2.00 Postage 29p

BOUND VOLUME NO. 23
OF
“THE RADIO CONSTRUCTOR"”
AUGUST 1969 to JULY 1970
Limited number of this volume still available

PRICE £1.88

Postage 29p

We regret all earlier volumes are now
completely sold out.

Available only from

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

THE RADIO CONSTRUCTOR
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THE MODERN BOOK CO

NEWNES
RADIO ENGINEER’'S
POCKET BOOK

£1.20

GE Electronics Experimenters
CircuitManual f£1

Integrated Circuit Pocket Book
by R. G. Hibberd £2.50 Postage 10p
Handbook of Transistor Equivalents

and Substitutes

by B. B. Babani 40p

99 Ways to Improve your Hi-Fi
by L. Buckwalter £1.50

RCA Solid-state Hobby Circuits
Manual £1.05 Postage 10p
Practical Design with Transistors

by M. Horowitz £2.40 Postage 10p
GE Transistor Manual

£1.10 Postage 10p
F.M. Radio Servicing Handbook
by Gordon J. King £3

Postage 5p

Postage 5p

Postage 5p

Postage 10p

Postage 6p

110 Integrated Circuit Projects
for the Home Constructor

by R. M. Marston £1.20

Audio Amplifiers

by Davies 521p

The Manual of Car Electronics
by R. F. Graf £3.50 Postage 10p
Foundations of Wireless and Electronics
by M. G. Scroggie £1.80 Postage 15p
Practical Integrated Circuits

by McEvoy 90p Postage 10p
The Hi-Fi and Tape Recorder Handbook

by Gordon J. King £2 Postage 15p
ABC’s of Electronic Power

by R. P. Turner £1.50 Postage 10p
Radio Valve and Transistor Data

by A. M. Ball 75p Postage 10p

Postage 6p

Postage 6p

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

19-21 PRAED STREET (Dept RC) LONDON W2 INP
Telephone 01-723 4185

RSGB BOOKS FOR YOU

RAE MANUAL

by G. L. Benbow, G3HB  Sixth (1972) edition
The standard work for all would-be licensed radio
amateurs studying for the Radio Amateurs’ Exam-
ination. A completely re-written edition brought fully
up to date to meet the present examination syllabus
requirements.

96 pages 90p post paid

RSGB GREAT CIRCLE DX MAP

An invaluable aid to long-distance communications,
showing the true bearing and distance from London
of any position on the globe.

Supplied with a free copy of the latest Countries
List showing world prefixes.
2% in. by 30 in. 65p post paid

RADIO DATA
REFERENCE BOOK

Third (1972) edition
Compiled by G. R. Jessop. CEng. MIERE, G6JP
Completely revised and updated

An invaluable source of essential radio data conven-
iently gathered into one hard-bound volume.

150 pages £1 post paid
These are three of a complete range of technical
publications, log books and maps. all obtainable
from:

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WC1N 2AE

REVERBERATION UNIT KIT Mk 11l

6 transistor reverberation chamber to which

microphones, instruments, etc., may be con- =
nected for added dimensional effect. The out- @ » i
put is suitable for most amplifiers and the L4 L X
unit is especially suitable for use with elec-k b e o
tronic organs. A ready-built spring and trans- L)

ducer assembly is used.

Complete easy-to-build kit, with constructional notes and circuits
£7.50. Pre-drilled and printed case £2.00Q extra. All parts avaiiabie
separately.

WAH-WAH PEDAL KIT Mk 111

The Wilsic Wah-Wah pedal comprises a
SELECTIVE AMPLIFIER MODULE KIT,
containing all the components to build a
two transistor circuit module, which may
be used by the constructor for his own
design or fitted to the FOOT VOLUME
CONTROL PEDAL (as photo) converting
it to Wah-Wah operation. This pedal is in strong fawn plastic and
fitted with output lead and screened plug. Selective amplifier
module kit £1.75. Foot Volume control pedal £5.13, COMPLETE

KIT £6.50. Add 38p for assembly of module.
WILSIC VIBRATO UNIT

A new kit to build a self-contained vibrato foot - " .

switch unit. 4-silicon transistor circuit in tough /'t »

grey hammered finish metal cabinet. Variable .y

speed and depth controls and on-off foot switch.
ideal for guitars but unsuitable for high level

inputs.
COMPLETE KIT £5.25, all parts available
separately.

THE WILSIC BOOK OF CIRCUITS contains the full instructions
for the Reverb unit, Wah-Wah pedal and our Vibrato unit.
PRICE ONLY t15p

SEND 5p in stamps for latest catalogue (Spring 1872) of Hi-Fi,
components, guitars, etc., etc. Friendly, high-speed service.

WILSIC ELECTRONICS LTD.

6 COPLEY ROAD, DONCASTER, YORKS

JULY 1972
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PRECISION
POLYCARBONATE CAPACITORS
Fresh Stock - Fully Tested and Guaranteed

Close tolerance professional capacitors by well-known manufacturer.
Excellent stability and extremely low leakage. All 63V D.C.
Prices as follows:

0.47uF: 5% 30p; 2% 40p: %1% 50p: Size I” x3" x3}”
1.0 uF: £5% 40p: 2% 50p: x1% 60p: Size1” x§” x3”
2.2 yF: £5% 50p; 2% 60p: 1% 75p:Size1” x3” x§”
4.7 uF: 5% 70p; +2% 90p: +1%115p; Size 11" x3” x5~
10.0 uF: £5%110p; +2%140p; 1% 180p; Size 137 x 3" x§”
15.0 uF: +5%160p; +2%210p: £1%270p; Size 13" x1” x 3"

""DIRECT READING CAPACITANCE METER"
DESCRIBED IN JUNE ISSUE
The 1mfd 63V polycarbonate listed above is recommended
for use as timing capacitor C1. Extremely good stability with
life and very low leakage. Qur precision capacitors are also
ideal for calibration purposes.

TRANSISTORS: BC107; BC108; BC109 (please state which),
all at 9p each. 6 for 50p; 14 for £1.00; 100 for £6. May be mixed to
qualify for lower price. All brand new to full manufacturer's
specification.

RESISTORS: Carbon film 2 watt5%. Range 2.20-2.2MQ E12, Series
i.e.10,12,15,18, 22, 27, 33, 39, 47, 56, 68, 82, and their decades.
All at 1p each. 8p for 10 of any one value; 70p for 100 of any one
value. Special development pack 10 off each value 2.2Q to 2.2MQ
(720 resistors) for £5.00.
440V A.C. CAPACITORS: 0.1uF: Size 13” x 1", 25p each
0.25ufF: Size 13~ x§”. 30p each 0.5uF: Size 13” x 2", 35p each
1.0 uF:Size2” x2”,45peach 2.0uF: Size 2 x 1%, 75p each
LIGHT DIMMERS: 440V A.C. capacitors listed above are ideal
for dimming filament bulbs (unsuitable for flourescent tubes).
We suggest 1 uF for dimming 25W bulb, 2uF for a 40W or 60W bulb.

5p post and packing on all orders below £5

V.ATTWOOD, DeptC.1., P.0. Box 8, Alresford, Hants.

To All Users of Industrial
Electronics

Take advantage of our very competitive prices
and high quality workmanship.

DESIGN AND CONSTRUCTION OF
INDUSTRIAL ELECTRONICS EQUIPMENT.
INDUCTION HEATING GENERATORS. METAL
DETECTORS, POWER SUPPLIES, AUTOMATION
AND CONTROL EQUIPMENT.

HIGH QUALITY
SHORT DELIVERY TIMES,

TWO YEARS GUARANTEE

DESIGNS CONSTRUCTED TO
CUSTOMERS OWN SPECIFICATIONS

WRITE FOR FULL DETAILSTO:

“E.B.E.H. A. KYPRIOTIS”

LABORATORIES OF
INDUSTRIAL ELECTRONICS

OFFICE
ANDROMAHIS 50, KALLITHEA
ATHENS, GREECE

FACTORY

PAPAFLESSA 3, TSAKOS
AGHIA PARSKEVI
ATHENS, GREECE

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

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

Our General Catalogue showing full product. range .. 16p
DTB4 Transistor & Valve circuitry for D.P. Coils _ .. 16p
DTB9 Valve Type Coil Pack Application circuitry .. 16p
MD.1 Decoder Circuitry for Stereo Reception .. 20p

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

710
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COMPLETE
.]1_ :"ELEPH ONES
= s Normal household cype 4R VERY POPULAR 3p TRANSISTORS
% \?J aOsff?:ep.plelid ((SOP (ge OP:IS; TYPE "A” PNP Silicon alloy, 'rg-s an. F R E E CATALO G U E
95p each 5. & p. 35 [l Tre £ o e B TR FOR
€éach. TYPE “F NPN Silicon plastic encapsulation. TRANSISTORS,
TELEPHONE DIALS FULLY TESTED AND MARKED gfg;lerslms.

SEMICONDUCTORS

ocCli70
ocCIT
0C200
0C201
2G1301
2G103
2NTI
2N1302-3 )

2IN1304-5 °

e RELAYS FOR
IN1308-9 .

2INIBIFET

INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS.

Standard Post Office type.
G Jaranteed in working order,

ONLY 50p

p. & p. 15p.

TESTED AND GUARANTEED PAKS

] Photo Cells. Sun Bacteries. .
4 N Ot e ima 50p INSHISFET . VARIOUS TYPES
T4 NS S0p e P_& P_25p.
88! i0 :\zed S:Jt(helsl. mixed types sop ocn . COL(};}::J#.OL’I(:E'?SU PUT
arge and sma ocs o

(1) Mixed C. itors. A . ocCas . Designed to give 25kV when used with PL50%

200 qL;::liKV, :::filll:d"by w:?.r::‘ 5°P oC2s . and PY500 vzhl:e'L As removed from colour
ocis . feceivers ac t actory

NOW ONLY 50p sach

ocis f
ost and packing 23

ADI49

Ha 250 Mixed Resistors. Approx. sop

quantity counted by weight

0 0000000000000 0CO0000000000000

HT Wirewound Resistors. Mixed ;
40 e 50p D : Quanuy 1-10 1030 50-
ol - arica iodes 10 8 [
He 4 Bgoglls/” IR:’:; — 50p 2N3055 . OC7! or ’7I2 FpullyI Tested g ’ ®
) Unmarked Sp Sp 4
Diod P P P
(B 7 (e by s 50p ot Macched Sets 1-OC44 and
M1 G NKTIs5289 Germ. diodes  §() OA9S : OCHss. Per Ser. Bp 200 ISp
O e e coc e Earance P OA79 i Gl e e D o @
Hi8 | OC7LTS uncoded biack shass G O8I Lo e TOtoges 75, F % ®
type PHP Germ. P N : 24,27, 30,36, 43 Volts  Sp 4p  dp

HIY 10 1O ©C#!/61D uncoded white 50p 10-watt Zener Diodes 5-1.
! glass type PNP Germ. 82, 11, 13, i6, 24, 30,
H ©C200°112/3 PNP Silicon 100 Volts 09 17p 15p
20 JliaToSan 50p F.E.T. PRICE Micro Switches, S/P, /O 15p  20p  ISp
HI 90 OA47 golu bonded diodes 50 I.amp Bridge Rec's 25-volt 25p 11p 20p
P BREAKTHROUGH!! TNTEGRATED CIRCUITS

SL403D Audio Amp..3- Wates 150 1.37 1.32

UNMARKED UNTESTED PACKS This field effect transistor is the 709C Linear Opp. Amp 25p 20p 15p
] B B Gates, Factory Marked and
2N3823 in a plastic encapsulation, Tested by AE.I. s 22p 0

[ 123 Iso Germanium Diodes sop

Min. glass type

J. K. Flip-Flops Factory.

coded as 3823E. It is also an excel-
Marked and Tested by

83 T B f; ' rejece

200 T miencies st 50p lent replacement for the 2N3819. R w0p 355 lom
: 5 erm: T Data sheet supplied with device. 3':;:9"3:&‘1{'?;\8:" 50p ;5P 40p

84 ilicon Dio -7 glass 4 | te 49| S| 30

100 Sicor Drs o oaes 50p n.lozmp each, 10-50 25p each; o o e LG

™ Sil. Disdes sub, min. 50+20p each. SOCKETS o
50 IN914 and IN9I6 types soP 14 pin type at ISp each
5 !

T 50 i'q‘uI’.l,: ONCPIEOI NP sop 16 pin type at lép each.

2INTO6A, BSYISA, etc. BOOKS

[ " Germaium Transiscors We have a large selectio f Refe and
- _50 PNP, A F. & RF _so_P Te(hniczf Books in stock. e rance an
e 250mW. Zener Diodes These are just two of our popular lines:

40 5355 S e 50p TRANS'STOR IGNITION!! BP1 Teransistor Equivalents and

Substitutes; 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents

CI TS E‘;;g:;:w;}” wate Zeners 50p

AS USED BY RACING DRIVERS!

CIH 3 amp. Silicon Stud On . L ]
20 rectifiers, mixed F8ls 50P NOW We introduce a Transistorised Ignition that ;::;I:::kn‘)::lgd\ilu‘;:-e. Transistor 75
Fis3 30 ;oop ':“"s'l:'::":ec"ﬁ"‘ 50p is NOT a Kit at LESS than Kit price! The Super Characteristics of 3,000 valves and tubes,
m VOLS Spark, Mark Il is ready to go. Installation time— 4,500 Transistors, Diodes, Rectifiers and

e 8 IE"P"'"“d“‘ce_" Pak ‘6‘ SOP 10 minutes. It operates on a unique and newly Integrated Circuits.
"l“‘;plI::;‘ LS LB discovered principle that drives a standard ignition coil Send for lists of these English publications.

with a fantastic peak of 400V. The solid impact gives
45,000 Volts right to the sparking plug and gives cooler
running, longer ‘plug hfe. more M.P.G. and greater
B.H.P. Contact breaker lfe is extended indefinitely and
no visible burning will ever take place. The circuitry is
all silicon solid state and is engineered for top depen-
dable performance on any car with standard ignition
coil.  Every unit is tested before despatch and each
carries a full guarantee. Gives 8 fuil spark at up to
10,000 RPM!

Please state positive or negative earth on order.

SUPER SPARK
£10.95

P. & P. 25p.

k20 BY126/7 Type Silicon Rectifiers
20 | amp plastic. Mixed volts. sop

’-------‘

Please send me the FREE Bi-Pre-Pak Catalogue.

I NAME cm oo Do on s AT, < .
ADDRESS 1..o. eoeonn) wmsietss sassesessassosise« BEREwoes o0 l

e MINIMUM ORDER 50p. CASH WITH _ORDER .
PRI PLEASE. Add 10p post and packing per order.

£1 each ‘ VERSEAS ADD EXTRA FOR POSTAGE ,
A B B I NS S
BI an PAK l Tn DEPT. C, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX, $S0 9DF
TELEPHONE: SOUTHEND 0702) 46344

JULY 1972 711

MAKE A REV COUNTER
FOR TOUR CAR

The '"ACHO BLOCK'. This
encapsalated block will turn any
0-1mA meter into a linear and
sccurare rev. counter for any
car wizh normal coil ignition
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May we draw
your attenjian

&?@
"\K, :

to the
simplest way
of ordering goods

from
HOIVIE RADIO “Tv"

240 London Road. Mitcham. CR4 3HD Tel: 01-648 8422

It's late at night but that doesn’t stop our young electronics enthusiast from ordering
some urgently required components. He justdialled 01-648 8422 and teiephoned his
requirements, knowing that our Answering Machine will store his message ready for
us to deal with next morning. As a seasoned member of our Credit Account Service
he is well aware of the advantages it brings him. He has, for instance, a free supply
of our pre-paid envelopes and order forms, for use when it suits him better to write
his requirements rather than telephone them. This alone saves him quite a bit. He
averages four orders a month and simply sends us a single cheque or postai order.
Without our Credit Account Service his monthly cost would be: Four stamps at
3 pence each...12p, four cheques or postal orders at 5 pence each ... 20p., four
envelopes 2p. Total, 34 pence. Over the year, quite an item! Not to mention his
time spent in buying the stamps, envelopes and postal orders!
We have well over 300 customers using our Credit Account Service — some
sending us several orders every week, others just a few a year; but they a//
2 " appreciate the fact that when they have been in the service for 12 months we
it would help us Send them up-dated catalogues and price lists free of charge.
considerably if we knew Now — if you have not already got a copy of our famous Components Catalo-
gg::::;et"r;i: g:t’-laﬂe.mﬂt i:'oiT,e ,::::: gue send the coupon with a cheque or postal order for 70 pence. More than
place a tick in the box. 8,000 items clearly listed and indexed, over 1,500 of them illustrated.

Moreover, with the catalogue you get a sheet of
SED EnEN SENE SIS GIEY SRR SN SN S NS SE 10 vouchers, each worth 5 pence when used as

This is my first H.R. Components Catalogue D instructed.
POST 'I'HIS l If you call at our shop {(open 3 to 5.30, Monday to
COUPON

with your
cheque or
postal order
for 70p |

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

Y _r- ¥ I ¥ ' F ¥ _F__X_ ] |} A
712 THE RADIO CONSTRUCTOR

Saturday inclusive, except Wednesday 9 to 1) you
can buy the catalogue for 50 pence, thus saving

Name I
I the 20p packing and postage. Full details and

entry forms for our Credit Account Service are

Address . .
included in each catalogue. Send today.

The price of 70p applies only to cataiogues purchased
by customers in the U.K. and to BFPO addresses.
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Bedside Reflex Receiver

by
A. Sapciyan

Circuit design for a low-cost 3-transistor medium-wave receiver

projects for the home constructor. Receivers of this

type frequently use the reflex principle, which
provides a high gain with the minimum of components.
The reflex receiver to be described in this article is
capable of giving adequate loudspeaker volume for
bedside listening without the need for an external
aerial or earth. The sensitivity and selectivity are
sufficient to enable several foreign stations to be tuned
in after dark.

S]MPLE RECEIVERS ARE AMONG THE MOST INTERESTING

CIRCUIT DETAILS

The circuit is shown in Fig. 1. This has a variable
resistor, VR1, which enables the set to be brought
just below the oscillation level, thereby offering best
sensitivity and selectivity for the reception of local and
foreign transmissions. L1 is a ferrite aerial coil and is
tuned by VCI1. The signals picked up are passed to TR1
for r.f. amplification, the amplified signals being largely
prevented by r.f. choke L2 from passing to the later
stages. These r.f. signals then pass through C2 and are
detected by D1, the resultant a.f. being reapplied to the
base of TR1 via the electrolytic capacitor C9 and the
lower end of L1. TR1 now functions as an a.f. amplifier
and the amplified a.f. signals at its collector pass readily
through the r.f. choke for application to TR2. C4
functions as a bypass capacitor for any r.f. signals that
may still be present after the r.f. choke.

The a.f. signals next pass via C5 to TR2 and then via
C7 to TR3. In the prototype, TR3 feeds a high imped-
ance speaker directly but, as will be explained shortly,
it may also couple into a 3(Q speaker via a step-down
transformer.

The transistor in the first stage is an AF117 or AF127.
The shield connection for either type is left open-circuit
as this assists in providing regeneration. The current
consumption of the first stage should be about 1.5mA.

The second stage uses an AC126 whilst the output
stage employs an ACI128. In the prototype, the output
transistor coupled directly into a 150Q2 speaker. How-
ever, speakers of this impedance are not widely avail-
able, and an alternative arrangement consists of coup-
ling the collector of TR3 to the primary of a 9.2:1
step-down transformer (R.S. Components type T/T4),
the secondary of which connects to a 3Q speaker. The
circuit incorporating the transformer is given in Fig. 2.

The total consumption of all three stages should not
exceed 15mA, which is quite reasonable.

Sensitivity depends on the first stage providing a high
gain. This stage can be checked for gain, if necessary, by
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9-2:1

3n

TR3

Fig. 2. Alternative output circuit employing a
step-down transformer

connecting a pair of high impedance headphones in
parallel with the load resistor, R2. R1, in series with
VRI1, controls the setting of the latter which allows
oscillation to occur, and it may require adjustment in
some cases for best results. R4 and C3 are decoupling
components, and prevent motor-boating as the battery
ages.

AERIAL COIL

The aerial coil is wound on a ferrite rod 4 in. long by
£ in. in diameter, and consists of 75 turns close-wound
on a paper sleeve that is free to slide along the rod. See
Fig. 3. A tap is made at the 9th turn for the connection
to the base of TR1, and the wire is 30 s.w.g. enamelled.
Different grades of ferrite may give slightly varying
values of inductance to the coil, and the constructor is
advised to commence with 85 turns overall, still keeping
the tap at the 9th turn. After the set has been completed
and brought into working order, turns can then be

To C) and Ry Ferrite rod

To VC

To base of TR

Fig. 3. Details of the ferrite rod aerial
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Fig. 1. The circuit of the reflex receiver
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Shield Shield
AF1I7 AF 127 ACI126 ACI28
Lead-outs Lead-outs Lead-outs

Resistors Inductors
(All fixed values } watt 109%,) L1 Ferrite aerial coil (see text)
R1 68k(2 (see text) L2 2.5mH r.f. choke type CHI (Repanco)
R2 1kQ
R3  4.7kQ .
R4 1kQ Semiconductors
RS 10kQ TR1 AFIl170or AF127
R6 68kQ TR2 ACI26
R7 5.6kQ TR3 ACI128
R8 10kQ D1 OA85
R9 6800
RI10 33kQ g
RI1 5.6k SWS{,lCh s.p.s.t., toggle or rotary
R12 1500 ’
VR1 100k potentiometer, linear
Speaker
Capacitors LS1 Miniature speaker, 1500, or 3Q2 with
Cl 0.01uF paper or plastic foil R.S. Components transformer type T/T4
C2 330pF ceramic or silvered mica
C3 SOuF electrolytic, l10 V.Vkalg. R,
C4 0.01uF paper or plastic foi
CS SuF electrolytic, 10 V.Wkg. Bl 9-volt battery
C6 SOuF electrolytic, 6 V.Wkg.
C7 SuF electrolytic, 10 V.Wkg. Miscellaneous
C8 100uF electrolytic, 6 V.Wkg. Slow-motion drive and knob
C9 10uF electrolytic, 2.5 V.Wkg. Chassis, as required
VC1 300pF variable, solid dielectric Tagstrips or tagboard.
JULY 1972
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taken off at the end remote from the tap until the
desired medium-wave coverage is obtained.

The receiver may be constructed on tagstrips or a
tagboard mounted on a small metal chassis having a
front panel for VC1, VR1 and, if desired, the speaker.
VC1 should be provided with a simple slow-motion
drive. such as is given by an epicyclic drive. VR1 is
wired such that the resistance it inserts into circuit
reduces as it is turned clockwise. The components
should be laid out in roughly the same order as they
appear in the circuit diagram, keeping the circuitry
around TR3 well-spaced from that around TR1. The
ferrite- rod must be kept well away from the metal
chassis or panel. The r.f. choke should not be connected
permanently at this stage, as it may be necessary to

alter its position with respect to the ferrite rod. It should
be positioned about 2 in. from the rod.

When construction is complete, a battery may be
connected and the receiver performance checked.
After switching on, it should be possible to receive local
stations by adjustment of VCI. VRI functions as a
reaction control and sensitivity is increased as it is
turned clockwise, maximum sensitivity being given
when it is set just below the oscillation point. VRI1 will
require different settings as the tuning is adjusted across
the range. It may be found that the position of L2
relative to the ferrite rod affects the reaction and L2
should be rotated, if necessary through 180°, for best
reaction performance. )

As already mentioned, the value of R1 affects the
setting of VR1 at which oscillation occurs, and Rl
should have a resistance which enables VR1 to offer
adequate control both with a new battery and with one
whose voltage has fallen to some 7 volts or so. The value
of 68k employed in the prototype should be satisfac-
tory in general, but it may need to be varied in some
instances.

IIC“

Cs

—H.IE-—-I..

Okn

A

i =

Fig. 4. In areas of very high signal strength R8
may be changed to an a.f. volume control, as
illustrated here

No overloading problems were evident with the
author’s receiver, but they are feasible if the set should
be employed close to a powerful station. Should over-
loading occur, resistor R8 may be replaced by a 10k
log potentiometer, connected as shown in Fig. 4. This
will function as an a.f. gain control. It should be
remembered that VRI1 is a reaction control and is not
a gain control, as such. VR1 should always be kept at a
sptting which provides adequate selectivity and sensi-
tivity.
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% AUDIO

by
R. A. Penfold

HIS FILTER UNIT IS DESIGNED FOR USE WITH
transistor short wave receivers, where it is used
to greatly reduce the bandwidth of the receiver

and thus reject unwanted transmissions together with
atmospheric and other electrical interference. The
bandwidth of the filter unit is very small and is far too
limited for the reception of speech, but it is ideal for the
reception of ¢c.w. (morse code). The unit is inserted in
the a.f. stages of the receiver after the detector and
offers a high level of gain to audio frequencies at, or
very near to, the frequency of the filter, and low gain to
all other audio frequencies.

CIRCUIT DETAILS

Only a dozen components are used, and the cost of
the unit is low. A single transistor is incorporated, this
being a high-gain silicon type. Any extra noise intro-
duced by the addition of the unit to the receiver is very
small, and appears only at frequencies that lie within its
passband. This small addition in noise should be more
than compensated for by the reduction it provides in the
noise from the earlier stages as well as by the increase in
a.f. gain it gives at the filter frequency.

The circuit of the unit is given in Fig. 1, and it will be

Input from Sia
AF volume —f [}
control +9V
< b
) =Rs
10 S | b
Co Ca S
—i R | T
MM '—"':_
° Qutput
R
i ) W to AR
WW l J VWY amplifier
TRy
C =
3 T 2R BC169C
-9V

bce

BC169C
Lead-outs

Fig. 1. The circuit of the filter unit. This offers a
high level of amplification for frequencies at, or
very close to, the filter frequency
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FILTER FOR C.W.

A simple but effective filter unit which may be inserted in the a.f.
stages of a transistor short wave receiver

seen that it consists of a simple transistor amplifier
employing TR1, R4 and RS5, together with a parallel-T
filter given by C2, C3, C4, R1, R2 and R3. This filter
appears in a negative feedback path from the transistor
collector to the base, and it offers very high attenuation
to negative feedback signals at its operating frequency.
Thus, signals at this frequency are not returned to the
base of the transistor at any significant level, and the
transistor is capable of offering the full gain of which it
is capable. Full negative feedback is given to frequencies
removed by any significant amount from the filter
frequency and these are amplified at very much lower
level by the transistor.

The filter unit is best inserted immediately after the
slider of the a.f. volume control of the receiver. The
electrolytic input capacitor shown in Fig. | without a
component designation will normally be that already
installed in the receiver which previously coupled to
the base circuit of the following a.f. transistor. When
the unit is installed, the output via C5 is passed to that
base circuit. It will be noted that S1 (a) (b) enables the
filter unit to be switched in or out, as desired.

It may be possible to add the parallel-T filter to the
first audio stage of the receiver itself by coupling the
network given by C2 to C4 and R! to R3 between its
collector and base circuits. This would make TR1, R4,

RS and CS5 unnecessary. However, the addition of
the filter would cause a loss in the gain of the set, and in
most cases it would be preferable to use the filter in an
additional unit, as described here.

The operating frequency of the filter is about 4kHz.
If this is thought to be rather high it can be reduced by
altering the values of C2 and C4 to 0.02uF and that of
C3 to 0.04pF. These changes will reduce the operating
frequency to just over 2k Hz.

ldeally, C2, C3 and C4 should have a tolerance of 5°,,
or better, but it will be difficult to obtain the values
specified with a tolerance as close as this. In practice,
good quality plastic foil components will work ade-
quately. Avoid the use of ceramic capacitors, which
may have very wide tolerances.

The power supply may be obtained from the receiver
circuits, and it is left permanently connected to the
filter unit. Since the current consumption of the unit
will normally be less than 1mA, there is little point in
providing it with an on-off supply switch.

COMPONENTS
Resistors

(All resistors } watt or } watt)
R1 3.6kQ2 5%

R2 1.8kQ 5%

R3 3.6k 59,

R4 1.2MQ 109,

RS 4.7k 109%,

Capacitors
C1 25uF electrolytic, 6.4V.wkg.
C2 0.01uF plastic foil
C3 0.02u F plastic foil
C4 0.01uF plastic foil
Cs 25uF electrolytic, 6.4 V.wkg.

Transistor
TR1 BC169C

Switch
S1(a)(b)d.p.d.t. toggle

Miscellaneous i )
Veroboard, 0.1 in. or 0.15 in. matrix, as required.

| oV

° lcl ° o o o Jig o
° |“| ol § o °
+ r'p' Rs: _——» Output
° Ca " oR4o o s
input from *\\ ‘ R l.‘- o b o Sy
Sia Ca R2 =/ ¢
o i ‘g o o TR
-] -] (-] Ocs -] o ¢ 3 ¢
T———— -9V

Lower lead-out +

Direction of
copper strips

Fig. 2. A suitable veroboard layout for the unit

JULY 1972

There will not be much space in most transistor
receivers to accomodate the unit and, because of this,
it must be made fairly small. Fig. 2 shows a suitable
layout on a piece of Veroboard. In this layout, R1, R3
and C5 are mounted vertically. Veroboard with a
matrix of 0.1 in. can be used if the physical size of the
components allows this, otherwise a board of 0.15 in.
matrix should be used. The switch S1 (a) (b) is external
to the board and may be mounted at any convenient
point in the receiver. It may be necessary to use screened
wire for the input and output connections to the Vero-
board and to the switch, the braiding of the wire being
connected to the receiver chassis. ]
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NEWS

AND .

WORLD’S
MOST
POWERFUL
VALVE

The world’s most powerful radio
transmitting valve is this two million-
watt output super power tetrode
pictured here in a test amplifier at the
EIMAC Division of Varian Associates
(San Carlos, Calif.). Generacting more
than two times the power of all the
AM, FM and television stations in
New York City, the 175-pound valve
was developed.for use in high-power
transmitters in medium- and high-
frequency broadcast service and for
industrial and scientific uses as a
1,000-ampere, 60-kV switch. Costing
$20,000 each, the new two-megawatt
valves permit a single stage amplifier
to reach an output power level of
2,500 kW, 100 percent modulated —
five times more powerful than any
previous single amplifier ever built.
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25 YEARS OLD AND STILL GOING STRONG

Observant readers will already probably have noticed that this issue of
THE RADIO CONSTRUCTOR is Volume 25 No. 12. This means that
the magazine has completed 25 years of publication.

Looking back over the years to our first issue, 28 small pages, we
recall the hopes, fears and excitement that went into its production. Today,
one of the few national magazines in this country published independently
of the large publishing groups, we draw considerable satisfaction from our
progress in this highly competitive field.

This progress has largely been due to the loyalty of our readers, many
of whom look upon the ‘“‘Constructor’ with an almost proprietorial interest.
We feel that this loyalty, which we greatly value, is in no small measure
due to our policy of publishing, to the best of our ability, sound worthwhile
articles of practical interest and giving good value for money.

As time goes on interests change, and a far greater proportion of our
subject matter now deals with electronics over a broader field, but radio
has not, nor will it be, neglected.

To commence our 26th year of publication, our Technical Editor, J. R.
Davies, has especially designed the ‘“Jubilee” 8 watt amplifier, to feature
in our August and September issues; to be followed by a special October
issue.

We have many exciting plans for the future, and the magazine will
continue to evolve in the same practical friendly manner as it has done in
the past.

If you are an established reader thank you for your support, and if our
magazine is new to you we hope that you too will find pleasure and satis-
faction in our pages and join the ranks of our regular readers.

NEW ELECTRONICS INSTRUMENT PLANT

Venner have just announced the opening, at their New Malden Works,
of a new 5,000 sq.ft. Assembly and Test Unit for their range of electronic
measuring instruments. This unit has been specially built and equipped
to cater for a significant increase in instrument production, an increase *
which has become necessary in order to meet the ever growing demand
for existing types and to handle the widening range of instruments now
being developed.

Already recognised as one of the leading manufacturers of digital
counting and timing instruments, Venner are now breaking into the
communications test gear markets with their new ranges of p.c.m. and
data line test instruments.

Commenting on this expansion, Mr. Derek Ashby, Venner's General
Sales Manager, said ‘‘Our instrument sales in 1971 was an all-time record
despite the apparent recession in the electronic industry, and our new
assembly and test facilities are capable of producing over £1,000,000
worth of equipment each year’'.
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COMMENT

ANOTHER NEW BRANCH FOR HENRY’'S RADIO LTD

Ready for opening early July will be the new Electronics
Centre for Henry's Radio Ltd. at 404-406, Edgware
Road, London, W.2,

This large 32ft. frontage shop is the latest Henry's
branch to be opened and will contain a comprehensive
range of every conceivable item of electronic components
- plus audio and test gear all offered at highly com-
petitive prices.

In addition to the new branch Henry's Radio Ltd.
have centres at 354/356 Edgware Road for Hi Fi and
Tape Equipment, 309 Edgware Road for Disco, PA and
Lighting equipment and 303 Edgware Road, London,
W.2. deals with all mail orders, industrial sales and also
stocks many clearance bargains at specially reduced
prices.

IN BRIEF

@ The English Electric Valve Co. Ltd., as well as THE
RADIO CONSTRUCTOR, has also recently completed
25 years existence. Formed when The English Electric Co.
Ltd., bought the controlling interest in Marconi's Wireless
Telegraph Co. Ltd., the Company has expanded from 150
employees to more than 2,000. More than half the annual
turnover of £10 million is exported.

@ A group for the furtherance of FM operation in the
VHF/UHF spectrum, and having the orderly growth of
FM in the UK as one of its objectives, has recently been
formed.

The group is known as U.K. FM Group, details from the
Hon. Secretary, K. H. Kanalz G5AGX, Flat 6, Marzena
Court, Whitton Dene, Hounslow, Middlesex.

@ Advance warning of potentially dangerous rolling con-
ditions, which could lead to a vessel’s capsize, can be given
by a roll period indicator a new electronic instrument introd-
uced by Recording Designs(EM1) Ltd., of Camberley, Surrey.

@ The Barking Radio Society will be operating an
Exhibition Station at the Dagenham Town Show on
Saturday and Sunday 8th and 9th July. All bands from
Top Band through to 70 Centimetres.

Also on Sunday 9th July, the Cornish Radio Amateur
Club is holding its annual mobile rally at the Truro Rugby
Club.

@ Lonsdale Technical’s Printed Circuit company at
Waterlooville, Hampshire, has been reconstituted as a
separate company trading as Lonsdale Technical (Circuits)
Ltd. They produce conventional and PTH circuit boards
by modern plating techniques.

@ An Honorary Fellowship of the Royal Television
Society has been awarded to Dr. Gerhard Lubszynski. He
was an original member of Sir [saac Schonberg’s pioneering
team at E.M.L., and is a world authority on camera tubes
and the author of 94 Patents in that field.

@ Readers in South London who wish to purchase
components locally, can do so from The Radio Shack,
161 St. John’s Hill, Battersea. Shop hours are from 9am
to 8pm Monday to Saturday.

@ Vero Electronics announce what must be one of the
largest export orders for printed circuit boards ever received
by a U.K. company. The order, worth $150,000 and won
in fierce competition with American companies, is for the
supply of standard universal wiring boards of their D.L.P.
Board and Finger Board types.

@ A new Vidor 14.74 volt mercury-zinc battery designed
for radio microphone use has been developed by Crompton
Parkinson Ltd., of Northampton. The battery consists of
eleven KRK42 mercury-zinc round cells connected in series.
JULY 1972

ITA TRANSMITTERS - A POCKET
GUIDE

A new edition of the fold-out publication "“ITA
Transmitters — A Pocket Guide” has just been pub-
lished by the ITA to assist television suppliers, aerial
erectors and others concerned with television.

The Pocket Guide provides essential technical details
of the ITA network of 47 VHF (Band 1II) transmitting
stations and 149 existing or planned UHF (Bands IV
and V) stations.

It includes details of channels, aerial polarization and
recommended UHF aerial group. effective radiated
power, aerial height above sea level, national grid
references for 171 sites, programme company using
each transmitter, reference information on channel
frequencies, and a useful map. Where available, target
dates are provided for those UHF stations not already
in service, and an index to all stations is included.

Copies of the new Pocket Guide, which measures
approximately 8in. by 33%in. when folded, are available
on request from: ITA Engineering Information Service,
70 Brompton Road, London, SW.3. IEY.
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ELEGTRONIC

EGG-TIMER

by G. A. FRENCH

HAT CAN ALMOST BE REFERRED
W to as the ‘classical’ type of

egg-timer consists of a scaled-
down version of the hour-glass in
which the passage of sand from one
section to the other indicates the time
required for the boiling of an egg.
This type of timer is set up by turning
it through 180° so that the lower
section, full with sand, becomes upper-
most. The timing perlod is at an end
when all the sand has flown through
from this uppermost section.

The egg-timer concept offers an
interesting challenge to electronic
design. Obviously, an electronic ‘egg-
timer’ has applications other than that
of timing the boiling of an egg, and it
could be employed for any operation
where it is desired to indicate the
timing of a process. If the egg-timer
analogue is to be followed through in
its entirety, the electronic version
should be capable of being set in
operation at any time and should
require no attention other than that
of being initially started.

The device to be described in this
article meets both these requirements.
It employs a battery-operated circuit
which is normally in the ‘off’ con-
dition and the only control is a push-
button, this being pressed to start the
timing period. At the end of the period
an electric bell sounds, after which the
unit automatically turns itself off
again.

THE CIRCUIT

If complete switching-off at the end
of a timing period is to be achieved
with certainty, it is necessary to em-
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ploy mechanically operated switching
contacts. A semiconductor device
could be cut off to prevent a circuit
from operating but it would still
allow a small leakage current, even if
only of the order of a few microamps,
to flow. For a definite and positive
switching-off action mechanically op-
erated contacts are essential, and this
argues the use of relays. Two simple
relays are employed in the timing unit
to be discussed. Their specifications
are not particularly critical and a
fairly wide variety of relay types can
be used.

In the accompanying circuit dia-
gram for the timing unit the two
relays are depicted in the so-called
‘detached’” method of presentation.
Each relay coil is shown as a rectangle,
alongside which is a letter over a
number. The letter is the identifying
letter for the relay, whilst the number
indicates the number of contact sets
that the relay possesses. The contact
sets may appear anywhere in the dia-
gram and are shown in the position
they take up when the relay is de-
energised. As an example, the coil of
relay X can be seen in the collector
circuit of transistor TR2. The legend
alongside the rectangle indicates that
this relay has 2 contact sets. These
contact sets, X1 and X2, appear
elsewhere in the diagram, in the
de-energised position.

As the circuit stands, no positive
connection is made to battery BI, and
no current is drawn from it. To start
the timing cycle, push-button S1 is
pressed. This causes capacitor Cl to
be almost immediately charged to
about 8.2 volts, this voltage being con-
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trolled by zener diode D1. At the same
time, the positive supply potential is
made available to the upper terminal
of the coil of relay X by way of diode
D2. As soon as CI becomes charged,
forward current flows from its positive
plate via R4, D3 and D4 to the base
of transistor TRI. This transistor
becomes fully conductive and, in turn,
makes TR2 similarly conductive. The
voltage across the emitter and collec-
tor of TR2 is negligibly low and relay
X energises. Its contact set X1 closes,
causing the relay coil positive supply
to be independent of the circuit pro-
vided by S1 and D2. This contact set
also causes pilot lamp PLl to be
illuminated, thereby indicating that
the circuit is ready to commence the
timing cycle. At the same time, con-
tact set X2 connects capacitor C2
across the 12 volt supply rails,causing
C2 to become charged to the supply
voltage.

The timing period commences when
S1 is released. As soon as this occurs,
capacitor Cl starts to discharge into
R2 and R3 and the circuit given by
R4, D3, D4 and the base-emitter
junctions of TR1 and TR2. Diode D2
is now reverse-biased and plays no
further part in circuit operation. After
a period, the voltage across Cl falls
below the level required to maintain
forward current flow in D3, D4 and
the base-emitter junctions of TR1 and
TR2, with the result that TR2 be-
comes non-conductive. Relay X de-
energises and its contact set X1 opens,
extinguishing pilot lamp PL1. Con-
tact set X2 changes over, connecting
the coil of relay Y to the fully charged
capacitor, C2. Current flows from C2

THE RADIO CONSTRUCTOR
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into the coil of relay Y, whereupon it
energises and its contact set Y1 causes
the electric bell to be connected to
battery B2. The bell sounds until the
charge remaining in C2 is insufficient
to maintain relay Y energised. Relay
Y de-energises and the circuit reverts
to its original condition, with no con-
nection made to battery Bl.

A further timing period may be
init:ated at any time by pressing push-
button S| again. This will cause CI
to be charged once more and the cycle
of operation to be repeated, terminat-
ing in the ringing of the electric bell.

FURTHER POINTS

A few points concerned with circuit
operation need to be discussed in more
detail. Two transistors in tandem are
employed to operate relay X, since the
consequent high gain they provide
enables the relay to energise with a
relatively low current from capacitor
Cl. The use of two transistors also
ensures that the fall in relay coil
current before de-energising takes
place is relatively swift, whereupon the
length of the timing period is less
dependent upon any changes in de-
energising current in relay X which
may take place. Mechanical per-
formance is liable to cause the current
at which relay de-energising takes
place to vary with time, whereupon
such variations could significantly

affect the accuracy of the timing
period if they were not taken into
consideration. Silicon diodes D3 and
D4 are included in the forward current
supply to the base of TR1 to enable
relay de-energising to occur when the
voltage across C1 is equal to about 2.4
volts, this being the total forward
voltage drop across the diodes and the
base-emitter junctions of the tran-
sistors. Relay de-energising thus takes
place when the decrease in voltage
across Cl is still proceeding at a
reasonably steep region in the ex-
ponential  voltage-time  discharge
curve, a factor which further ensures
that a relatively swift fall in relay coil
energising current takes place. In
practice, coil current commences to
fall after 959% of the timing period,
which would seem reasonable in a
simple timing circuit of this nature.
The reduction in coil energising current
is not so abrupt as to necessitate the
usual diode across the relay coil to
prevent the formation of back-e.m.f.
voltages on de-energising, and such a
diode is not employed in the present
circuit.

The length of the timing period
depends upon the gain of the particular
transistors employed in the TR1 and
TR2 positions and the coil resistance
and de-energising current of relay X.
Because of these factors it may be
necessary to vary the value of R3 to
suit the particular transistors and relay

employed. This procedure is carried
out experimentally after the timer has
been constructed. In the prototype
circuit (in which the relays employed
are discussed later) a value of 68k( in
R3 provided a timing period of about

1 minutes when R2 inserted minimum
resistance into circuit and a timing
period of about 4§ minutes when R2
inserted maximum resistance.

Zener diode DI ensures that the
voltage appearing across C1 is reason-
ably constant when S| is pressed, and
it prevents falling battery voltage from
seriously affecting the length of the
timing period. The 12 volt battery
should, preferably, be discarded when
its voltage falls below 10 volts.

The current drawn from the 12 volt
battery when S1 is pressed consists of
the initial charging currents for Ci
and C2, plus some 27mA in RI,
1.2mA in Ré6, the current flowing in
the coil of relay X, and 60mA in R8
and PLI. When the button is released.
the current drawn is that flowing
through R6, the relay coil and the
pilot lamp circuit. The current falls
to zero when the timing period ends.
Relay Y draws no current directly
from the battery since it is energised
by the charge in C2. It is desirable to
use a separate 3 volt battery for the
bell circuit. Electric bells tend to draw
a relatively heavy current and it would
probably be necessary to insert series
resistance if the bell were operated

S| {:1 — / |—> /Q—
o X . X
Dy : Relay 2
;}* // coils
R EE 94 R6 V2 \\\\
1500 3 D X Y =i
4 I0kn X :] Y
2":‘:"0""}“ o E:l 2 ‘: ] B
1
> 12V
R S:Ra & C2 [—
100ka S100n  W®5500uF
8-2v 5% L& 15V wkg
2500w AP 000 uF PL
Zener 15V wkg R3 !
68ka 6V
60mA

D,.D3.D4 - Silicon rectifiers

C2,R3,Rg — see text

Ri,Rg-Ry - 4 watt 10%
Rg ~ Y2 watt 10%

BC 107
Lead-outs

The circuit of the electronic ‘egg-timer’. By adjustments to the value of R3, this can be made to cover any
period from less than 20 seconds to 10 minutes

Bell
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from the 12 volt battery, with a con-
sequent uneconomic demand on that
battery.

It is necessary to have pilot lamp
PL1 in circuit because this indicates
that relay X has ‘latched on’ after Sl
has been pressed. Should S1 be pressed
and very quickly released the charge
across C1 may not be sufficient to
allow relay X to energise. If, however,
S1 is held pressed until PL1 lights up,
not only is the energising of the relay
ensured but so also is the full charging
of Cl. Since the cold resistance of PL1
is much lower than its resistance when
illuminated, the presence of series
resistor R8 results in a very small but
significant delay before the lamp
becomes fully illuminated after contact
set X1 closes. Thus, the operator of the
timer presses S1 for the short period
needed for PL1 to light up, and is then
assured that the timer is in the correct
condition for a timing period. To
minimise battery drain PL1 needs to
be a low-current type and the author
employed a 6 volt 60mA m.es. type
here, this being available from Home
Radio under Cat. No. PL7. The Home
Radio catalogue also lists a 6 volt
40mA m.e.s. bulb under Cat. No.
PL5A. This could be used instead of
the 60mA type if desired, with a con-
sequent reduction in current con-
sumption from the battery. With the
40mA bulb, R8 should be increased
to 150Q.

COMPONENTS

No great difficulties should be ex-
perienced in obtaining the components
for the timer. The two transistors are a
readily available standard silicon n.p.n.
type. Diodes D2, D3 and D4 can be
any small silicon rectifiers, such as the
Lucas DDO000. Zener diodes rated at
8.2 volts 5%, 250mW, are available in
various constructions and makes, in-
cluding the Mullard OAZ206. The
resistors are standard components.
Preset variable resistor R2 may be a
skeleton potentiometer. Both the
capacitors should be good quality
modern types.

The relays used by the author were
P.O. 3000 types having 500%2 coils and
the contact sets indicated. P.O. 3000
relays having 500Q coils and 3 change-
over contact sets are available from
G. W. Smith & Co. (Radio) Ltd., 3
Lisle Street, London W.C.2, and these
could be employed with no connections
made to the unused contacts. G. W.
Smith & Co. will also make up relays
to customer’s specification as, similarly,
will L. Wilkinson (Croydon) Ltd.,
Longley House, Longley Road, West
Croydon, Surrey. As was mentioned
earlier, however, the relays are not at
all critical and any relays having the
requisite contact sets, a coil resistance
of 400Q or more and the ability to
energise reliably at 9 volts may be
used in the circuit.

In the prototype, the 500Q relay
employed for relay Y energised for
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about 4 seconds after the completion
of the timing period, this being more
than adequate for the ringing of the
electric bell to attract attention. The
bell-ringing period will be increased if
a relay having a coil resistance higher
than 500 and the same energising
voltage is employed. Alternatively, the
value of C2 could be reduced for the
same bell-ringing period with such a
relay. .

The 12 volt battery, BI, can be made
up with two 6 volt batteries, or four
3 volt batteries, in series as desired. If
extensive use is to be made of the
timer, four 3 volt cycle lamp batteries
(Ever Ready type 800) could be used.
A 3 volt cycle lamp battery would be
a good choice, also, for B2.

CONSTRUCTION

The method of construction is left
to individual choice. Probably the best
approach would consist of housing all
the parts in a small wooden case with
S1 and PL1 on the front panel. The
bell could be mounted on the side of
the box. Component layout is in no
way critical.

When wiring up, R3 and C2 should
be connected into circuit temporarily
only, as they may need to be changed.
When wiring is completed the circuit
should be given several test runs to
ensure that it functions correctly. If
C1 has been in store for a considerable
period these test runs will also enable
it to ‘form’ and settle down to its final
value.

The length of the timing periods
given with R2 first inserting zero
resistance and then inserting full re-
sistance should next be measured. If
the circuit is to be employed as an
egg-timer, the final timing period
required will probably be, say, 3%
minutes. If the extreme settings of R2
result in periods on either side of 3}
minutes then R2 may be adjusted until
this period is provided. Should it be
found that the extreme settings of R2
result in periods that are both shorter
than 3% minutes the value of R3
should be increased, as required;
whilst if the test periods are both
longer than 3} minutes the value of R3
should be reduced.

The timer can be used for other
applications, and by suitablé¢ adjust-
ments in the value of R3 may be made
to cover any period from less than
20 seconds to 10 minutes.

The final process consists of check-
ing the length of time during which
relay Y energises at the end of the
timing period. If this length of time is
too long the value of C2 may be
reduced. An insensitive relay may result
in too short a length of time during
which the bell rings, whereupon the
value of C2 needs to be increased.
Judging from the writer’s experience
with the prototype, however, it is
doubtful whether an increase in the
value of this capacitor will be required.

]
THE RADIO CONSTRUCTOR
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n [\ [o] {33 o] VB Further Notes-8 by P. WILLIAMS
LI T KEEP IT SIMPLE

The current gain of silicon transistors can be determined with the
aid of a circuit comprising two fixed resistors, a variable resistor
and a voltmeter

HE CIRCUIT TO BE DESCRIBED THIS MONTH IS ALMOST
sinful in its simplicity. It allows the measurement
of current gain for a silicon transistor though

under a somewhat restricted range of operating
conditions.

EQUIPMENT NEEDED

The equipment needed for this transistor tester is:
(i) a voltage supply capable of supplying a few
mA, voltage not critical though 5 to 6V is

quite convenient.

(ii) a fixed resistor, typically 1kQ.
(1ii) a resistor variable from about 10kQ to 500k
(iv) asensitive voltmeter, calibration unimportant.

Thus the cost can be very low if there is such a meter
available — such a one as might be used for detecting
unbalance of a bridge circuit.

The procedure is as follows. Start with R1 of Fig. 1
at its maximum value and then reduce until thc meter
Just reads zero. At this point the collector voltage
must have fallen to equal the base voltage. This con-
diticn for the large majority of silicon transistors still
leaves the transistor with a current gain almost equal
to its value at the more usual voltages of, say, 2 to 20V.
This is illustrated in Fig. 2 with typical output
characteristics where the spacing between the charac-
teristics has barely started to narrow at Vece = 0.5V,
i.e. where Vce = Vbe.

To protect the meter against excessive current under
fault conditions or where the collector current falls
to zero for some reason, the meter should be switched
to a higher voltage range until balance is almost
reached. Alternatively any diode, either silicon o

+Vg
Limiting
resistor
ELP)
R, :.-- d‘ --_: b
! 1
: 1
]
Voltmeter
Transistor
under test
Fig. 1. The transistor gain tester. R1 is calibrated in
terms of current gain
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o5V Vee —»
Fig. 2. A family of collector current — collector
voltage curves. Each corresponds to a different
base current

germanium, may be placed in parallel with the meter
as shown dotted in Fig. 1. This limits the meter p.d.
to a few hundred millivplts even under fault conditions.

The variable resistor R1 may be a calibrated
potentiometer, preferably with a logarithmic law to
prevent cramping of the scale by allowing a change of
current gain of a given percentage to be as clear at low
gains as at high gains. A limiting series resistor of say
1k} in the base prevents excessive current. An interest-
ing modification is to replace R1 by a set of switched
resistors of preferred values between say 10kQ and
470k<2. This covers the gain range from 10 to 470,
since at the balance point the voltages across R1 and
R2 must be equal, i.e. Ib R1 = Ic R2.

But Ic/Ib = hFE = RI1/R2. Hence (ignoring the
base current limiting resistor) the current gain equals
the value of R1 in kQ at which balance is achieved —
provided R2 = 1kQ. (The calibration of R1 at low gain
settings should take up the value of the series limiting
resistor). If switched fixed resistors are used, no
particular resistor will give exact balance but switching
between one resistor and the next will cause the meter
reading to change from positive to negative as balance
is passed. Then the appropriate current gain can be
estimated from these two values.

It must be noted that the current gain is measured
at a fixed current of about 5mA. Other values of re-
sistance and/or supply voltage may be used if testing
at other currents is required. One snag of the switching
method is that the meter reading jumps between
switch positions. It remains the only method if the
experimenter has no means of calibrating the variable
resistor. While readings can only be made at 209,
intervals using standard value resistors, this is good
enough for most purposes. It may be worth while
noting that the current gain at collector voltages up to
10V is likely to increase by less than this amount. Bl
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BOURNS POTENTIOMETERS

NOW ALSO MADE IN SCOTLAND

The Bourns Model 3700 and 3707 wirewound precision
potentiometers are now made at their plant in Scotland

which backed up by their extensive production facilities
in the U.S.A. supports their claim to be able to provide
customers with two sources of supply for every popular
model in their range. These 10-turn potentiometers are
}in. in diameter, bushing mount with a 3/32in. shaft.

Brief Specifications :
3700
Resistance Range:
504 to 100K ¢2
Resistance Tolerance:

3707
1002 1o 100KQ

+ 5% + 5%
Independent Linearity:
+ 0.5Y9%, max. + 1.0%,

Effective Electrical Angle:
3600°(+ 20°-0°)
Power ratings:
1.0 watt @ 70°C
0 watt @ 125°C

3600°( -+ 10° -5°)

1.0 watt @ 40°C
0 watt @ 105°C

HIGH QUALITY MINIATURE
LOUDSPEAKERS

A high quality miniature moving coil loudspeaker
with a frequency range of up to SKHz is now available
on the U.K. market from B. & Y. (Gates) Electronic
Developments Limited, 26 Uxbridge Road, London
WS35 2BP.

The Company, members of the Interby Group, has
already received full approval for the unit which is in
use in Government Departments.

Mr. Anthony Young, Managing Director of B. & Y.
(Gates) said that the loudpseaker had been designed
and developed for all-purpose uses and was ideally
suited for pocket pageing systems.

It has a power output of 0.1 watt and an impedance
of 15 ohms. Measuring 1.5in. diameter x 0.65in.
depth, the speaker can be supplied ex stock. Full
technical specifications together with a typical fre-
guency response graph may be obtained from the
Company on request.

NEW FEATURES FOR AVO’'S MULTIMINOR

Avo introduce the new pocket-size Multiminor Mark 5 which
is designed to replace the popular Avo Multiminor Mark 4. It is
similar in appearance and identical in size, but in this new model
modern technology provides new improved features. Serviceability is
simplified and reliability is increased by the use of thick film
techniques.

The front panel and case of the Multiminor Mark 5 are black
mouldings and the new range selector switch is in contrasting silver
grey, with the ranges clearly marked with both conventional and
international symbols.

The specification is unchanged, the sensitivity of 10,000Q2/V and
the accuracy of 2.25%, on d.c. voltage and current and 2.75% on
a.c. voltage ranges ensure that this compact, lightweight instrument
is ideal for use by the radio and television service engineer.

Provision is made for the measurement of d.c. voltage between
100mV and 1000V, a.c. voltage between 10V and 1000V, and d.c.
current between 0.1mA and 1A. Two basic scales are provided each
approximately 70mm (2#in.) in length. The inner is used for resistance
measurements up to 20m<) and scaled 0 — 2k(, the outer scale,
calibrated 0 — 25 and 0 — 100, is used for all a.c./d.c. voltage and d.c.
current measurements.

The Mark 5 is supplied in an attractive black carrying case.

THE RADIO CONSTRUCTOR
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USING THE U.J.T.

By
M. HARDING

This article discusses the basic operation of the unijunction

transistor and its employment as a relaxation oscillator. It then

describes a practical square wave generator which incorporates a

unijunction transistor, and which has a wide frequency range and
excellent output waveform.

“YTTHE UNDUNCTION TRANSISTOR (U.L.T.) HAS BEEN
around now for quite some time, but not a great
deal has been said about it. It is an interesting

device with a primary application in relaxation oscillator
and timing circuits. In order to become intelligent users
of any semiconductor device it is necessary to acquire
at least a brief insight into the way in which the device
functions. Therefore the next section outlines the way
in which the unijunction transistor works, and this is
followed by a practical application in which a uni-
junction transistor is employed in a wide range squarc
waveg generator.

BASIC CHARACTERISTICS

The symbol for the U.J.T. is shown in Fig. {a) and
. the basic internal structure of the early devices is
shown in Fig. 1(b).

Essentially, the device consists of a bar of n type
silicon with non-rectifying, or ohmic contacts, attached
to each end. These contacts are called *base 1" and

‘base 2°. Normally base 2 is made positive with respect
to basc 1 and a current flows through the base material,
which lorms a linear resistance. Typically, this resistance
lies between 5 and 10k, In addition to the two base
contacts a third contact is made on the bar ncar the
base 1 contact. This time. however, the contact is a
rectifying contact and is in the form of a small piece of
p tvpe silicon. The contact is called the emitter and it
will be airly clear to see that if a potential of some 9 or
10 volts is applied between base 2 and base |, then the
bar will behave as a potential divider with respect to
this emitter connection. Indeed. the proportion of
interbase voltage which appears between base | and the
emitter junction effectively reverse biases the emitter
diode. It is this proportion which represents one of the
most important device characteristics and it is called
the “intrinsic stand-off ratio”.

The most interesting characteristic of the UL T. is
seen if we explore its bchaviour when the emitter is
made positive with respect to base 1. This can best be
visualised by plotting a graph of emitter voltage against
emitter current as seen in Fig. 2.

p-type EMITTER
B2

n TYPE BAR

By

BASE t BASE 2

(a) (b)

Negative .
__Cutl-o"___ resistance — . Satur.atlon_ o
region region | region
V,

|
|
|
i
I
|
|
|
|
|
I
]
|
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Fig. 1 (a). Circuit symbol for the unijunction B
transistor Valley point
' >
(b). The basic construction of the transistor i3
Fig. 2. Emitter voltage — emitter current character-
istic of the unijunction transistor
728
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Initially, as the emitter voltage riscs the emitter
current is very small indeed, usually just a few micro-
amps. When the emitter voltage exceeds the reverse
. bias, point A is reached and the emitter injects current
into the base. The point A is another important device
parameter: it is called the ‘peak point emitter voltage’
and is denoted by Vp. The current flows in the direction
of the applied electric field towards base 1 and thereby
causes a decrease in the resistivity of that region. The
consequence of this is that as the emitter current rises
the emitter voltage drops and a region of negative
resistance results. Eventually at.point B, called the
‘valley point’, saturation sets in and a positive resistance
characteristic exists once again.

It should be noted that in present-day devices a cube
structure has been adopted in thc manufacture of the
device instead of the bar configuration, but the basic
principle of operation remains unchanged.

+
R Z R2
:»
cmm
] Ry
Fig. 3. A unijunction transistor relaxation
oscillator. This produces short duration positive-
going pulses at the upper end of R3

RELAXATION OSCILLATOR

The simplest circuit using a U.J.T. is shown in Fig. 3.
This basic circuit produces an exponential sawtooth
across the capacitor and a short duration positive-going
pulse across the base | resistor R3. The way in which
the circuit functions is quite simple to see. The U.J.T.
is initially cut off and so the capacitor C charges
through R1 until the emitter potential reaches the peak
point value. The U.J.T. then fires, discharging the
capacitor through the emitter diode. The current is
limited by R3 and the discharge continues until the
capacitor current reaches the valley point emitter
current value. At this point the U.J. T. abruptly cuts off
and the whole cycle repeats.

With regard to practical component values, R2 is
usually 680Q with a 9V supply and is included to help
stabilize the emitter peak point voltage against tempera-
ture effects. R3 is not critical and a value of 120Q is
common. The period of oscillation is, of course, fixed
by the combination of R1 and C. A lower limit to the
value of R1 is set by the fact that the load line drawn
on the Ve-le characteristic must intersect the region of
negative resistance. A minimum value of 10kQ is
typical. The maximum value of R1 is determined by the
emitter drive requirements and 250k would be a safe
maximum for devices in common use. An upper limit for
the capacitor value would typically be 10uF in order to
limit the amount of energy dissipated in the emitter
diode during the discharge phase of the cycle.
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Using the maximum values of Rl and C just
indicated and by employing the popular UJ.T. type
2N2646, one will obtain a short positive pulse, produced
across R3, about every 3 seconds. With a capacitor
value of 1000pF and R1 around 10kQ, an output pulse
repetition frequency of some 100kHz would be
produced.

It will be clear from the above discussion that this
simple circuit could form the basis of a number of
interesting designs. If R1 is made a variable resistor in
series with a fixed resistor, and various values of C are
switched into circuit, then we have a variable wide
frequency range source of positive trigger pulses. We
will now consider how this circuit may be used as the
basis of a wide frequency range square wave generator.

PRACTICAL CIRCUIT

As many readers will know, square waves are very
useful for checking the performance of an audio
amplifier in conjunction with an oscilloscope. Indeed a
square wave generator which can have its frequency
continuously adjusted constitutes a useful addition to
any home laboratory.

Fig. 4 shows the basic U.J.T. relaxation oscillator of
Fig. 3 used to trigger a conventional divide-by-two
bistable via an inverting stage. It will be seen at once
that the fixed resistance of Fig. 3 has been replaced by a
variable resistor in series with a fixed resistor. Four
capacitor values may be switched into circuit by Sl(a)
which, together with VR, enables the frequency to be
continuously adjusted between upper limits determined
by the value of the fixed resistor and lower limits
determined by the maximum value of the potentiometer.

The positive-going pulse from R3 is coupled via C5
to the base of TR1 which is biased into its active region
by R4. On each positive pulse TR conducts sharply
and passes a negative-going pulse into the steering
diodes D1 and D2. Initially the bistable, which is made
up of transistors TR2 and TR3, takes up some arbitrary
state. Either TR2 will be on and TR3 off or vice versa.
The steering diodes D1 and D2 effectively route the
negative-going pulse from TRI to the base of the
transistor that is on and flips the bistable into its
complementary state, in which it remains until the next
negative-going puise arrives from TR1. The result is
that the bistable changes state once for every pulse
produced by the U.J.T. and in consequence anti-phase
square wave outputs are available from the collectors
of TR2 and TR3.

The table shows the frequency ranges obtained with
the prototype. It should be noted that the frequencies
listed refer to the output from the bistable which is, of
course, dividing the pulse repetition frequency of the
U.J.T. relaxation oscillator by 2.

In Fig. 4 the collector of TR3 is shown as being
directly coupled to the output socket. This arrangement
was used in the prototype in order to maintain a good

TABLE
Square wave generator frequency ranges for different
values of C (C1 — C4 in Fig. 4)

Capacitor Frequency Range
1pF 2Hz - 55Hz
0.1uF 20Hz - 550Hz
0.01puF 200Hz - 5.5kHz
0.001pF 2kHz - 55kHz

THE RADIO CONSTRUCTOR
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Fig. 4. A practical square wave generator incoporating a unijunction transistor relaxation oscillator for

frequency control

COMPONENTS

Resistors Semiconductors

(All fixed values ‘%‘ watt 109%) U.J.T. 2N2646
R1 10kQ2 TRI BC107
R2 680Q2 TR2 BCI07
R3  220Q TR3 BC107
ﬁ‘; ;Ng& DI OA9I

. 2 |
R6 15kQ D OS2
R7 1kQ
R8 5.6kQ2 Switch
R9 5.6kQ _—
R10  1kQ S1 2-pole 6-way, miniature rotary
R11 15kQ2
VRI1 250kQ potentiometer, linear
Rattery

Capacitors Bl 9-volt battery type PP3 (Ever Ready)

Cl 1uF electrolytic, 40 V. Wkg., Mullard
miniature Miscellaneous
C2 0.1uF polyester 2 pointer knobs
C3 0.01uF polyester 2 wander plug sockets
C4 0.001uF polyester Connectors for Bl
(] 0.001uF plastic foil Veroboard, 0.lin. matrix (see Fig. 5)
Cé6 0.001uF plastic foil 18 s.w.g. aluminium sheet (see Fig. 6)
C7 0.001uF plastic foil 4 small grommets
JULY 1972 727
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Breaks in copper strip

Battery +
via Sip

Output

Battery —
and chassis

Fig. 5. Wiring up the components on the Veroboard. This view is of the component side of the board, the
copper strips being underneath. Breaks in the strips are made where indicated

response down to the lowest frequencies. However, for
many purposes d.c. isolation from the collector of TR3
would be desirable and an output coupling capacitor of
100 F would give acceptable results in mostapplications.

Veroboard assembly

Grommet

Aluminium
sheet

Battery
clamp

Fig. 6. The Veroboard and the panel components
for the square wave generator are fitted on a small
aluminium chassis as shown here
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Although not employed in the prototype. a 250uF
10 V.WKkg. clectrolytic capacitor could be added across
the supply lines. This capacitor could improve per-
formance when the internal impedance of the battery
increases with age.

It will be scen that Sl(axb) is a 6-way component.
The four central positions select the frequency ranges
by way of Sl(a), whilst the two outside positions cause
the generator to be switched off at S1(b).

The current consumption from the 9V battery is a
nominal 12mA.

CONSTRUCTION

The layout of the generator is in no way critical and
the original was wired up on a piece of Veroboard,
with copper strips, measuring 3.7 by 2.5in. The Vero-
board had a 0.lin. matrix. The layout details of the
original are shown in Fig. 5.

Great care has to be taken when soldering on this
fine matrix to ensure that the solder does not run across
adjacent copper strips. The use of 22 s.w.g. solder and a
soldering iron with a 2mm. bit has a lot to commend it.

The board was mounted on an aluminium plate using
0.5in. 6 B.A. bolts. The board was spaced away from
the aluminium plate by small grommets as shown in
Fig. 6. A small aluminium front panel carried the
frequency controls together with the output sockets.

The unit as a whole forms a useful wide frequency
range square wave generator module. [ ]
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By
FRANK A. BALDWIN

(All Times GMT)

In the last QSX (May issue. page
607) mention was made of Radio
Curom, Netherlands Antilles, broad-
casting on a measured frequency of
20778, reception here in the U.K. [n
this issue, we report reception of
Radio Curom on 17913 by a BADX
(British Association of Dx’ers) opera-
tor from 1500 through to 0400 on
various days and times within the
GMT limits mentioned. The fre-
quency stated is subject to some
variation from day to day.

However, there is some doubt
about these transmissions and the
theory has been put forward in
‘Bandspread’, the journal of BADX.
that these programmes were those
of Radio Curom and that they did. in
fact, originate in Willemstad — their
transmission on PTP frequencies
being due to the whim of an engineer
prefering such programmes instead
of 3 marker or test tape when keeping
the channel open — | am inclined to
agtee with this conclusion.

@ UNID.

In dyed-in-the-wool S.W.L.
language, this sub-head simply signi-
fies ‘unidentified’, its appearance
usually causing many operators to
tune to the particular frequency
mentioned, switch in the preselector,
and to sharpen up the selectivity, the
pencil and the ears. What are the
top-flight operators trying to identify
this time ? Well, at the time of writing,
attention is centred on two channels
in the 60 metre band — details
herewith.

On a measured frequency of 4968
we have logged a weak transmission
in the Arabic language on several
occasions during the time period
1930 to 2100. Now 4968 is an old
channel of Radio Kuwait and the
question is — is this Kuwait back on
the channel as of yore? It seems the
most likely answer.

The second unid. is on 4985 where
we heard a weak signal in an un-
known language from 1930 through
to 2030, the signal being heard on
several different occasions.
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After a landline contact, two top-
flight SWL's, Alan B. Thompson of
Neath. and Glyn H. Morgan of
Tredegar, brought themselves into
action and suggested the possible
answers after having fogged these
transmissions.

In the second case, the probable
answer is that the unknown language
is Malgache and that, after hearing
the news in French at 2030, the
transmission emanates from Radio
Tananarive, this being a channel once
used by this station in the past.

Can you, the reader, confirm or
deny ?

@ MYSTERY SOLVED -
AGAIN

In the last QSX, under the Mystery
Solved sub-head. information was
given on the 9020 transmission of
Radio Teheran reported by B. Walsh
of Romford and also heard by us. It
would appear that we have to solve
the mystery once more, for it appears
that Radio Teheran is a confirmed
wanderer, being logged by us on a
measured 9004 around 2025 recently.
According to BADX, this station has
sojourned briefly on 7038, 9020V
(V = varies) 12165 and 12176. Just
where it will be by the time these
lines appear in print is anyone’s
guess!

@ LATIN AMERICA

The LA's have been coming
through quite well of late, two short
sessions providing the following
results:

4790 0240 HCVP2 Sistema de
Emisora Atalaya, Guay-
aquil, Ecuador, with
prolonged discussion
in Spanish, YVON in
the background with
sports commentary.
Schedule from 0100 to
0455, 10kW (62.63m).

TIHB Radio Capital,
San Jose, Costa Rica,
with LA music and
several identifications,
terrific signal. Schedule
is 24 hours, TkW listed
(62.09m).

Radio Universo, Bar-
quisimeto, Venezuela,
with typical Latin
American music and
songs. Schedule 1000
to 0400, 10kW
(61.48m).

Ecos del Torbes, San
Cristobal, Venezuela,
LA songs and music.
Schedule not publish-
ed, 10kW (60.25m).
HIM! Radio Cristal,
Santo Domingo, Domi-
nican Republic with
music and songs of

4832 0530

4880 0235

4980 0228

5010 0545

America.
hours,

Hispanic
Schedule 24
1kW (59.88m).
YVQH Radio Maturin,
Maturin, Venezuela,
with identification fol-
lowed by the inevitable

5040 0225

LA music. Schedule
1000 to 0400, 1kW
(59.55m)

® MOZAMBIQUE

Radio Clube Mozambique, in
addition to being heard on 4762
(63.00m) as reported in “"'Short Wave
News’ this issue, has also been
logged recently on 4855 (61.79m)
with full station identification in
Portuguese at 2100 and followed by
a programme of dance music. The
address is — P.O. Box 594, Lourenco
Marques.

@ YEMEN

Radio Sana’a has been reported on
5804 (51.68m) at 1930 with a talk
in Arabic.

@ SAUDI ARABIA

The Saudi Arabian Broadcasting
Service is reported by BADX on 5987
(50.11m) at 2300 with identification
in Arabic after a reading of the Koran,
sign-off with National Anthem fol-
lowed. Formerly on 6000. :

@ CHINA

BADX reports Radio Peking on
9390 (31.93m) escaping the usual
jamming when transmitting the Rus-
sian Service. Nothing unusual about
the frequency or the programme
content, the interest lies in the
absence of jamming and more so in
the fact that the tape was played.
forward and not backward — vyes,
backward — it is one of the mysteries
of the short wave world. Why are the
Russian programme tapes often run
through in reverse ?

® GAMBIA

Radio Gambia may be heard on
4820 (62.24m) at 2256 with identi-
fication and the news headlines in
English and Madinka, sign-off at
2300 with the National Anthem.

® GUINEA

Radio Conakry can be heard on
4910 (61.48m) where it was logged
by us at 1935 with a drama in an
African dialect.

@ CLANDESTINE

Radio Free Portugal is reported on
12010 (24.98m) at 1205 and also in
parallel on 15480 (19.38m), both
signals being jammed (as usual!).
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Chipboard working surface, with strip wood each
side and along the rear edge

Table-Top

Work
Bench

By
Arthur C. Gee, G2 UK

Under-surface of the bench. Strip wood side .
pieces are taken down allround to make a 'lip’ to
fit bench firmly on top of table, etc

Completed work bench in position on top of a
“Z" bed

The mains power supply points ready to be
fitted to the bench
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The work bench with power supply points fitted

Wiring completed on the power point sockets

Three switched sockets are fitted to a batten cut
to fit the rear edge of the bench

The table-top work bench in use

ITH THE MINIATURISATION OF RADIO AND

electronic equipment these days, what with

printed circuit boards, transistors and integrated
circuits, the large ‘shack-size’ work bench is hardly
necessary for the hobbyist radio constructor now.

The writer recently made up a small work bench to
fit on top of a *Z’ bed, and this has served its purpose
50 well that he felt other readers might be interested in
the idea. Made to fit an occasional table, or even to go
over one end of the proverbial kitchen table, with this
table-top bench one can leave everything out on the
bench without having to clear it away and simply
stow it away under the bed or on top of the wardrobe
until one has time to do a bit more to the project under
construction,

A piece of chipboard, half an inch or so thick and
cut to just cover the top of the table, has three side
picces of | inch thick wood strip screwed to it as shown
in the photos; one along the back and two down each
side. These are wide enough to extend down around the
cdges of the table to just make a snug fit, so as to stop
the work bench sliding off the top of the table. A fourth
piece is fitted to the front edge of the work bench, but
is only wide enough to complete the work bench edging
in a downward direction. It prevents the work bench
sliding backwards off the table top. In other words, do
not have the back and sides type of ‘edging’ on the
front of your work bench as well, as it will interfere
considerably with easy working on the bench. The
photographs make this point clear.

Along the back of the bench, three switched, three-
pin mains sockets are fitted. These can be of the skirting
board type as shown in the photos. This is a well
worthwhile feature to incorporate, so that soldering
iron, test equipment and the gear under construction
can be easily plugged into the mains supply. These
plugs are wired up in parallel with heavy duty tlexible
three-core clectric cable, of sufficient length to go to the
nearest power socket in the work room.

It had been intended to make an Anglepoise electric
reading lamp a permanently fitted fixture to the work
bench, but it was realised that to do so would make the
bench much less easy to stow away when not in use.
By keeping all 1all items movabile, it can more easily be
stored away under the bed. chest of drawers, or other
convenient out-of-the-way place, thereby pleasing the
lady-of-the-house™!

There is little need to describe the construction of the
bench further, since the photos illustrate well the
various stages in its assembly. Since making up this
little work bench, the writer has found that the old
adage of *building it on the kitchen table’ to be a far less
awkward procedure than hitherto. The new table-top
work bench, which can be stowed away when not in use,
is a far more acceptable item with the domestic side of
the houschold than were his previous requests for a
‘corner-of-the-kitchen-table-for-an-hour-or-so, please !
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WINDING TOROIDAL
COILS

By

C. DICKSON

The unusual approach described here can ease the problem of
winding these difficult coils.

CCASIONALLY, THE HOME-CONSTRUCTOR FINDS IT
O necessary to wind a toroidal coil; that is, a coil
which is wound on a core shaped like an American
doughnut. Alternatively, he may find it necessary to
wind a coil on a former which is so positioned on a
chassis that it is impossible to wind the wire on directly.
In either instance it is necessary to poke the wire
through the centre of the toroidal core, or through the
accessible section of the awkwardly placed former, and
pull the whole length of the wire through for each turn
until the coil is completed.

EASIER METHOD

If high coil voltages are not involved and a scramble-
winding can be permitted, the process of winding a
toroidal coil can be made considerably easier by
taking advantage of the method to be described.

The explanation of this technique is best illustrated
by a typical example. Let us say that we wish to
scramble-wind 60 turns of wire on a toroidal core (or
on a difficult-to-reach former). We first of all work out
approximately the length of wire required for the coil by
putting one turn on the core (or former) and measuring
the length of wire involved. If the single turn requires
2in, then the total length of wire needed will, at a first
approximation, be 60 times 2in., which works out at
120in. or 10ft. However, as the coil will be a scramble-
winding some of the turns will rest on top of others and
will require more than 2in. of wire. It would be best to
allow a reasonable amount for this effect and, also, for
the provision of lead-outs, and so it would be advisable
to assume we will require an additional 259, which
means that we should allot 12ft. of wire for the coil.

We next cut off 124ft. of the wire to be used and
double it back on itself, as in Fig. 1(a). This gives us a
61ft. length of double wire. We anchor the two ‘open’
ends of this double length of wire to the core and
proceed to wind 30 turns of the double wire on to the
core. There will be no greater difficulty in pulling the
‘closed’ end of the double wire through the core centre
than there would be in putting a single wire through.
Once the 30 turns have been wound on, the double
wire at the end of the coil is secured to the core, and the
coil has the appearance shown in Fig. 1(b).

Next, we cut the wire at the ‘closed’ end of the coil
732

‘Closed’ end 30 turns of
‘Closed’end of double wire
wire

N
i
Doubled |
wire
~.
~J 1 |
6l/4 teet
\
[ |
I
{
.
’ / 0y .

‘Open’ end Open’ end

of wire Toroidal core

(a) (b)

Wires cut at this end

®,

8

A

() (d)

Fig. 1 (a). Folding the wire in two before winding
it on the toroidal core

’b). The completed winding with the double wire

(c). The wires at the finish are cut and one of the
wires is checked through for continuity

(d). When the correct wire ends are soldered
together, a 60-turn coil results
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whereupon there are two free wires at this end as well
as two free wires at the start of the winding. We now
have two 30-turn coils on the core and all we have to do,
to obtain a 60-turn coil, is to connect them in series'’
Take up a continutty tester, such as a multi-testmeter
switched to an ohms range, and connect it to one of the
coil wires at the start of the winding. Then find the
corresponding wire at the finish of the winding, and
connect this to the other wire at the start. The two
‘remaining free ends are now the connections to the
60-turn coil. The idea is illustrated in Figs. 1(c) and (d).
In Fig. 1(c) the two wire ends with continuity between
them are shown as A and B, the other two ends being
C and D. Wire B is joined to wire C and the coil
terminations are provided by A and D.

FURTHER DOUBLING

The approach can be taken a stage further by folding
the original wire 4 times or 6 times. Fig. 2(a) shows the
wire folded 4 times. Working from the previous example
we now need to put only 15 turns of this 4-fold wire on
the core to obtain an eventual 60-turn coil. The folded
.ends which are pushed through the core need to be

IS turns of
4-fold wire

4 free wires
!
! A 8

Wire folded
4 times

1l

Lo
2 free wires

(b)

(a)

Wires joined and

" e soldered
Lead-outs for /]
A

60~ turn coil

(<)

Fig. 2 (a). Folding the winding wire 4 times

(b). The finished winding, ready for
continuity checks

(c). The final60-turn coil

JULY 1972

Enamelled wire

=t

Continuity tester clip

Fig. 3. It is usually possible to check an enamelled
wire for continuity, without removing the enamel,
in the manner shown here

twisted or soldered together to ensure that they can be
handled easily.

When the 15 turns of the 4-fold wire have been
wound on, the final coil is produced in the following
manner. First, as in Fig. 2(b), cut the wires at the finish
of the winding so that there arc now 4 free wires here.
Connect the continuity tester to one of the free wires at
the start of the winding and find the corresponding wire
at the finish of the winding. See Fig. 2(b), where the
wire ends are shown as A and B. Next, cut the joined
wires at the start of the winding and connect end B to
either of these. lLeaving the continuity tester still
connected to wire end A, find the next free wire at the
finish of the winding which indicates continuity.
Connect this wire to any of the remaining free wires at
the start of the winding, and repeat the process until the
winding connections are complete, as shown in Fig. 2(c.)

The same procedure is followed with a 6-fold wire
and, working to our example, only 10 turns of such
wire would be required.

As may be gathered. there is an optimum number of
folds in the wire for any particular coil, since the saving
in coil winding time is offset by the time taken in
tracing through the wire ends and suitably connecting
them together afterwards. Usually, a 2-fold or 4-fold
approach affords the best results. A further possible
disadvantage is that a 4-fold or 6-fold winding could
look a little more untidy than a winding made with
single wire or with a 2-fold wire. However, a competent
constructor should be able to make a neat job of any
of the versions.

A few final tips may be of assistance. The solder
joints between wire ends can be insulated by passing a
length of sleeving over one of the wires before soldering.
The sleeving is then pulled back along the wire to cover
the joint. Another dodge is that it is often possible to
trace out an enamelled wire by a continuity test without
removing any of its enamel, this being especially true of
the thicker wires. If the cut end of the enamelled wire is
held against the clip of the tester, keeping the wire
perpendicular as in Fig. 3, at least a momentary
indication of continuity should be given. [ ]
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Balanced

Distribution

Boxes

by
L. Simpson

How to calculate the resistor values needed in 759 distribution
boxes

ISTRIBUTION BOXES FOR DOMESTIC AND RETAIL SHOP

TV aerial installations are easy to make up, the

main components needed being a small resistor
for each input or output socket. The important point to
remember is that the input and output impedance at any
socket on the box must always be 75Q. Otherwise, there
is likely to be trouble and possible ghosting due to
incorrectly matched runs of coaxial cable. Also, a
poorly matched aerial feeder can give rise to changes in
TV receiver performance if it is brought close to large
metal objects or other cables. Most of us have seen the
instance where a very badly matched cable is so ‘hot’
that the picture given by the TV set it feeds changes
noticeably as people approach the aerial lead.

BASIC CIRCUIT
The conventional form of distribution box has a

circuit of the nature shown in Fig. 1, which illustrates a
box with 4 coaxial sockets. These sockets are positioned

= Coaxial sockets

’/// -
@ %) @ %)
0 0

__4 coaxial sockets

4 equal-value
resistors

[
!
i
N

~

Metal case

Fig. 1 Circuit of a distribution box having four
coaxial sockets

734

Fig. 2 In practice, the sockets of Fig. 1 are
mounted on the front panel of a small metal box,
the equal-value resistors being fitted inside.
The wiring inside the box should be kept short

close together on the front panel of a small en-
closed metal case, as in Fig. 2, their centre contacts
being coupled together by equal-value resistors mounted
inside the box. The outer connections of the sockets are
all commoned via the metal of the box itself. InFig. 1,an
aerial may connect to any one of the sockets, whereupon
three outlets are available at the other three sockets. all
with impedances at 75Q. Alternatively, two separate
aerials may connect to two of the sockets, with the
result that two outlets are available, these carrying the
combined signals from the two aerials. Provided that all
sockets are loaded by 75Q, any socket can accept a 75Q
input or provide a 75§ output.

If it is required to make up a box with § sockets, then
S equal-value resistors are employed, one end of each
resistor connecting to the centre contact of each socket.
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Socket

Rjp=75a L~ R RPN
L (MW WW— MWW

7 N

Socket
2

N\
N\,

S
External
loads

r======
x

Fig. 3 Investigating the general instance where
there is a total of n sockets

The other ends of all the resistors are joined together.
With a box having 6 sockets, 6 equal-value resistors,
similarly connected, are needed, and so on.

The value required in the equal-value resistors
depends upon the number of sockets, and can be cal-
culated by considering the instance where there are n
sockets overall, as in Fig. 3. The distribution box
shown here functions correctly if an external circuit
‘looking into” socket No. 1 ‘sees’ a resistance of 75Q.

remaining socket, with the consequence that the resist-
ance ‘seen’ at this socket is 374 +374Q, or 750

Using the equation for a box with 6 sockets gives us a
value, in R, of 75 multiplicd by ¥, or 50€. Five branches,
each of 50-+75¢), gives a total parallel resistance of
3(50-+75), or 25Q. A circuit connected to the sixth
socket will then ‘see’ a resistance of 50 +25¢2, which is
the required 75€2,

In practice it will be sufficient to use the 5, preferred
value which is nearest to the calculated value, and the
accompanying table lists values of R for distribution
boxes having from 3 to 8 sockets. Where there is a
choice of nearest preferred values, the resistors in the
box should all be of the value chosen. Thus, in a box
with 5 sockets, all the resistors may be 4302 or 470, They

Resistor inside
plug

Fig. 4 (a) A dummy load may

be made up by fitting a 75Q

resistor in a standard coaxial
plug

(b) Cross - sectional view

showing how the resistor is

connected inside the plug

Coaxial plug

TABLE
Total number Value of R Nearest 5%,
of sockets (calculated) preferred value
3 250 24Q
4 37.5Q 364 or 39Q
5 450 430 or 47Q)
6 50Q 51Q
7 53.6Q2 564
8 56.3Q 56¢)
Resistor lead
Y “soldered to
collet
1
g \\

\\Resis!or lead
soldered at
centre pin tip

(a) (b)

This resistance will be given by the resistance inserted
by the resistor R connecting to the centre contact of
socket No. 1 plus the parallel resistance of the (n — 1)
remaining branches. each of which offers R -+ 754,
Thus:
|
75=R —~ —— (R -+-75).
n-1

This calculates out, for R in ohms, as
75(n - 2).

n
To check the equation, let us take an example of an
actual circuit, choosing as a start the 4-socket box of
Fig. 1. Here, n is equal to 4, whereupon R is equal to 75
multiplied by 4, or 374Q. If we consider three branches
as being externally loaded by 75Q, their resistance, in
parallel, is § of (75+373)Q2, which works out at 374Q.
This value will also be that of the resistor coupling to the
JULY 1972

should not be a mixture of 43¢2 and 47€). The resistors
may be # watt carbon or high-stability, but nor wire-
wound.

Remember that the box introduces an inevitable loss
in signal strength between any input and any output
socket. With a box carrying one input and two outputs,
each output receives half the input voltage. For one
input and three outputs, each output receives one third
of the input voltage, and so on.

Finally, any socket to which a connection is not made
should still have a 75Q load, as the distribution system
will otherwise become unbalanced. If it is likely that
sockets will be occasionally unloaded, an appropriate
number of 75Q dummy loads should be made up, these
being fitted, when required. to unoccupied sockets. Each
dummy load consists of a normal coaxial plug with a
75Q resistor fitted internally, as shown in Figs. 4(a) and
(b). A % watt resistor will fit comfortably inside a stand-
ard metal coaxial plug such as the Belling-Lee type
L.734/P.
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XAMPLES OF THE USE OF CYBERNETICS WHICH IS
the science of feedback control, have become
proliferous in recent years. In general, the wide

field of Cybernetics may be divided into two main
regions. The first is where a device is built to perform
a number of specific pre-determined tasks, and devices
of this nature are known as servo-robots. The other
region encompasses devices which are built with a
much more diversified approach, and have no specific
purpose but to exist. They are ususally much less
specialised, and are known as auto-robots.

Examples of the former device are to be found
everywhere. Computers, industrial control systems,
traffic light systems and even common devices such as
the motor car, the refrigerator and the washing machine
are all servo-robots relying on feedback control.

The most common form of auto-robot is Homo
Sapiens, a very generalised machine apparently having
no specific purpose but to exist and better his environ-
ment. As mentioned in the author’s earlier articles
concerning ‘Cynthia’l, Man has had for a long time a
compulsion to build something emulating himself. At
present, his attempts in building various types of auto-
robots have been fairly successful, the ultimate develop-
ment to date having taken place in America with the
programme at The Stanford Research Institute for devel-
oping a mobile automaton. Details of this device will
be appearinginalaterarticle. However, thereis at present
one limitation to the complexity of the systems that
can be built, and that limitation is the finite speed of
light.

The reason for this situation is as follows. When one
compares the human brain to a computer, the latter,
in certain aspects, is far superior. For instance, the
rate of transfer of information, storage rate, and reset
time of individual elements in a computer are all very
much faster than the corresponding rates in the human
brain. On the other hand, the human brain excels in
storage capacity, and also in the fact that each element
in the brain is connected to many more other elements
than occurs in a computer. This rich interconnection
in the human brain means that it can process informa-
tion parallel with other information, as opposed to
serially. The brain also has a very good filtering capa-
bility and, unlike the computer, can receive general
information as opposed to pre-digested information.
In the event of a component breakdown the brain
appears to be ‘holographic’ in nature, in that it still
gives the correct answer to a problem although some-
times to a lesser accuracy. In the event of a computer
breakdown, a ‘nonsense’ answer usually results. Also,
the brain can deal with general problems, whilst the
computer is rather more limited.

The reason why the computer cannot at present have
richer interconnection between elements is that, at the
speeds computers operate, light (and therefore elec-
tricity) travels but a few feet per computer operation.

IL. C. Galitz, ‘Cybernetic Cynthia’, The Radio
Constructor, June, July, 1970.
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-LOPS

rrnetically Controlled
Orientated and
sred System.

. series devoted to robots and
: device, called Cyclops, will be
irticle explains the differences
ot, and introduces Cyclops
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Therefore, in order that computer processing should
operate in step, no two units in the central processing
unit may be connected by a wire of more than two feet
or so, otherwise pulses will arrive too late for any par-
ticular operation. At present, it is impossible for a
machine to be built with all the relevant electronics in
a sphere of radius less than about a foot, and with
sufficient complexity to even approach that of the
human brain. Nevertheless, we have still come a long
way since Babbage's Analytical Engine.

CYCLOPS

One very useful way of finding out about something
unknown is to build a model of it, and see how closely
it imitates the real thing. In many cases this is the only
way, and in some cases, such as solving the mystery
of the human brain, it is the most practical way. Many
auto-robots nowadays are mechanical equivalents of
real animals, and such is the case with Cyclops, which
is an approximate electro-mechanical equivalent of an
animal in the amoeba family. Although most of
Cyclop’s behaviour is predetermined in the circuitry,
one of the earlier prototypes surprised the author in
imitating something which, although beneficial to both
animal and machine, had not been intentionally put in!

Cyclops was designed with several criteria in mind.

One of the most important of these was that he should
explore his environment looking for things to happen,
rather than passively wait for them to occur. Cyclops
was to be positively tropic? towards light, and
negatively tropic towards touch and bright lights. In
other words, Cyclops is attracted by lights of a moderate
intensity, and repelled by lights of dazzling intensity
and also by obstacles into which it bumps. An ad-
vantage of using light as the sole attractive stimulus is
that light, by way of solar cells, can mean food, i.e.
electricity. In a perfect machine, the robot would be
equipped with a bank of solar cells and, on finding a
light, would pause to recharge its batteries. After its
‘meal’ it would then move off to explore further its
environment. Thus, the perfect machine would show
internal stability, and by reason of its positive tropism
be self-perpetuating. Unfortunately, due to the pro-
hibitive cost of a bank of solar cells providing sufficient
power to recharge the machine’s batteries within a
reasonable length of time, another approach is needed
for a practical device. A cheaper alternative would be
for every light source to be equipped with a low tension
supply, so that the machine would be capable of locating
the light, homing into it, and plugging itself into the
power source in order to recharge its batteries. Once
these were recharged, the machine could move off again.

Returning to Cyclops in particular, other design
requirements were that he should be able to recognise
his reflection in a mirror, and that he should be able to
recognise other members of his species.

2 Derived from ‘tropism’, the response of protoplasm
to stimulus.—Editor.
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Front wheels
(driven by motor 1)

Rear wheels
(free to rotate)

(a)

Front wheels

~
- e

e
Rear wheels Axle rotates in horizontal

plane (driven by motor 2)

(b)

Fig. 1. Side view (a) and bottom view (b),
fllustrating the drives to the front wheels and
their axle

To sum up, Cyclops will explore his terrain looking
for light and, upon finding some will approach it and
when sufficiently close, stop as if to recharge his batt-
eries. Should he be dazzled, he will move off, and he
will also avoid obstacles. This is sufficient to make him
self-perpetuating. In order to be more realistic, a
learning circuit was introduced, which enables Cyclops
to make decisions concerning himself and his actions
in relation to his environment.

BASIC DETAILS

The basis by which Cyclops works is by having the
electronics control two motors. One motor drives the
front wheels round to make Cyclops move. The other
motor rotates the front wheels’ axis through 360° and
so changes the direction in which Cyclops moves. The
drive from this second motor is in one direction only
and cannot be reversed. The arrangement is shown in
the side view of Fig. I (a) and the bottom view of
Fig. 1 (b). The front wheels are caused to rotate by
Motor 1, and their axis is rotated by Motor 2. The
rear wheels are free to rotate and are not driven.
Figs. 2 (a) to (d) illustrate how the rotating front axle
changes the direction in which Cyclops moves.

With both motors running, Cyclops follows the
path shown in Fig. 3. With the gear ratios incorporated
the diameter of this pattern is approximately 6ft. Thus,
quite a large area is traced out. The area would be
larger if Motor 2 ran more slowly, but if this motor is
geared down too much the robot will not home into
light sources effectively. Hence, a compromise has to
be reached.

Motor 2 not only rotates the front wheel unit but
also a unit upon which the ‘eye’, which senses the
presence of light, is mounted. The eye rotates at the
same speed and in the same direction as the front wheel
and thus always ‘looks’ in the direction in which
Cyclops is moving. This rotation of the eye is referred
to as ‘scanning’.

When Cyclops sees a faint light, the electronics
operate a relay which cuts the power to the scanning
motor (i.e. Motor 2), causing Cyclops to move in the
direction of the light. It will be appreciated that, unless
the eye happens to be pointing straight ahead at the
time Cyclops will tend to veer away from the light
source, and the scanning motor will cut on. If the
scanning stopped at an eye position such that, when
the scan restarts, the eye turns in the direction which
will bring it to the straight ahead direction sooner, the
eye will be brought in line with the light source almost
immediadtely after scanning starts again. Thus Cvclops
will once more start heading for the light. He will then
veer again for a shorter distance, after which the

Direction that front
wheels cause Cyclops
to move in

Front wheels

Mounting unit for
front wheels

(a) (b)

ol cNoNG

Fig. 2. Showing. in successive steps, the different directions in which Cyclops is caused to move as the front
whee/l unit is rotated

() (d)
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Fig. 3. The pattern traced out by Cyclops when
not subjected to external stimuli

.anning motor will once more cut on. This process
repeats in quick succession until the eye is pointing
straight ahead, and Cyclops will then move straight
towards the light. If the eye had stopped rotating in
such a position that, on resumption of scanning, it
moved in the opposite direction to that just described,
then the eye will come to point straight ahead the longer
way round. That is to say, it will perform almost a
complete rotation before it sees the light again. The
process previously described will then take place,
ending with Cyclops moving straight towards the light.

When Cyclops is sufficiently close, and the light has
reached a sufficiently intense level, the electronics
switch both motors off, and the robot waits in front of
the light. In the perfect machine, either there would be
a bank of solar cells to collect the light and recharge
the batteries, or there would be a low tension supply
associated with each light source so that the robot
could plug itself in to recharge its batteries. Un-
fortunately, due to the excessively high cost of the
former scheme, and due to the mechanical difficulties

Cyclops at rest as the batteries
are charged

JULY 1972

involved in arranging a reliable form of plug and socket
suitable for the latter, it has to be assumed that, whi.st
waiting in front of the light source, Cyclops is recharg-
ing his batteries.

The electronics also arrange an ‘ignore’ mechanism
for very bright lights, or for normal lights should
Cyclops happen to approach too closely. Thus Cyclops
avoids the ‘moth in the candle flame’ problem. Due
to the fact that Cyclops will only start homing into a
light source when he is pointing towards it, he will also
avoid the dilemma of Dante’s free man, or of Buridan’s
ass, which starved to death because two exactly equal
piles of hay were equidistant from it. If placed precisely
the same distance away from two equi-brilliant light
sources, Cyclops will visit one, and then the other.

When Cyclops bumps into an obstacle, his touch
sensor activates a circuit which causes his drive motor
to operate in the reverse mode for a period equal to
that required for the scanning motor to rotate the front
wheels’ direction through 180°. The circuit turns on
the scanning motor irrespective of whether the eye sees
a light or not. Thus it will be seen that when Cyclops
bumps into an obstacle, he moves away from it due
to the fact that his drive motor, and therefore his
direction, is reversed. At the same time, his scan motor
is changing his direction. Then, just as he is about to
head back into the obstacle due to the scan motor
now causing the front wheels to point in the opposite
direction, the drive motor reverts back to normal,
reversing the drive again, and therefore causing
Cyclops to continue to move away from the obstacle.
Due to the fact that the obstacle-avoiding circuitry
overrides all the other positively tropic responses,
Cyclops will always get himself out of trouble before
trying to feed on an otherwise attractive light source.
If he were to try and force his way through an im-
movable object in order to get to a light, it would not
be too difficult for him to initially damage his touch
sensors, and even for his motors to stall and overheat.
Thus touch may also be regarded as being a stimulus
of pain, and this fact is used when he is being taught
to use his learning circuits.

RECOGNITION

The method by which self- and mutual-recognition
is achieved, although apparently difficult, is really very
simple to engineer. A lamp with a reflector is fitted
to the machine so that it shines in the forward direction.
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Mirror

Robot |
Light

(b)

Fig. 4 (a). Cyclops can achieve self-recognition
when confronted with a mirror

(b). Mutual recognition between
robots is also possible

two

t is wired across the main drive motor with the result
that, when the machine moves the lamp is illuminated,
and when the machine stops the lamp extinguishes. If
now a mirror is held up to Cyclops® eve such that he
sees the lamp's image through the mirror, he will stop,
the light being of sufficient brilliance to activate his
‘stop to feed  circuitry. However, the action of this
circuit is to cut the power to the motors, and this will
extinguish the lamp. As Cyclops can now no longer
see the lamp, his ‘stop to feed' circuitry will revert to
its normal state, and the power to his motors will be
restored, and hence the lamp will light up again.
This cycle of events will continue for as long as the
mirror is held in front of Cyclops' eye, and he will
linger in front of the mirror flickering, twittering, and
jigging like a clumsy Narcissus. This highly specitic

behaviour towards his own reflection may be accepted
as evidence that Cyclops has some degree of self-aware-
ness. See Fig. 4 (a).

If we consider the result when two ‘animals’ of the
same species as Cyclops encounter one another, we
find that they home into one another owing to the
attraction of the light. However, as this happens, the
lamp and therefore the stimulus is cut off, but the
removal of the stimulus restores the light which then
becomes a stimulus again. Thus, the two animals dance
about one another. See Fig. 4 (b).

With a colony of such creatures, the very fact that
each animal extinguishes its own source of attraction
in the act of seeking it in others means that the colony,
when no other attraction is presented, must stick
together. Such a colony will also attract other creatures
of the same species due to the fact that the colony is
giving off light. Unfortunately, the very gregariousness
of creatures of the species of Cyclops is that species’
downfall, because even though an external light source
will attract several members of the colony, a good many
will remain behind. It is not difficult to realise that the
light source of the colony (the animals themselves) can
never be sufficient to recharge the batteries of the
animals therein, and eventually all the animals forming
the colony must eventually die unless an external light
source is available. An interesting point which arises
here is that when an animal is reaching the end of its
life its batteries will be low, and therefore the light it

Vertical polarised filter

Light

Horizonta! polarised filter

(a)

Female robot Femaie robot

Horizontal polarised filters

G-
. 5/

Vertical polarised filters

(b)

the horizontally polarised filter and there is no reaction

Fig. 5 (a). Although not incorporated in the present model, polaroid filters may be added to modify robot
reactions. Here, a male robot is confronted by a mirror but the vertically polarised light cannot pass through

(b). The filters ensure that one female robot is not recognised by another female robot

(c). Recognition is only achieved between a male and a female robot

Male robot Female robot

Vertical polarised
filter

Horizontal polarised

Light fitter. Light

F 3

Horizontal polarised
tilter

Vertical polarised
filter

(c)
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emits will be dim. Therefore, there will be less likeli-
hood of the animal going through the self-recognition
response, and also the mutual recognition response,
which would certainly be its downfall. The animal
would rather look for light to replenish its waning
power source than to participate in games with itself
or with other animals of its own species.

One can be pedantic about this feature of mutual
recognition and, at the expense of the self-recognition
feature (which may be regarded as undesirable anyway)
one could incorporate polaroid filters in front of the
light source on cach animal, and in front of the eye.
These filters could create arbitrary males and females
of the species. With this arrangement, a male will not
react to itself or to another male: similarly, a female
will not react to her reflection or to another female.
However, males and females will react with the mutual
recognition response upon encountering one another.

This feature can be accomplished by having a hori-

zontally polarised filter in front of the light of a female
and the eye of a male robot; and a vertically polarised
filter in front of the eye of a female robot and in front
of the light of a male robot. Thus, when encountering
a mirror, neither variety of animal is able to see its
own light due to the fact that there are opposing filters
on the light and eye. The same thing occurs when a
male robot meets another male robot, or when a female
robot meets another female robot. It is only when a
female and a male robot meet that the filters are of the
correct orientation for the female eye to see the light
from the male’s light, and for the male eve to see the
light from the female's light. Naturally, the filter does
not interfere with the light from unpolarised light
sources, to which the animals are normally sensitive.
Figs. 5 (a), (b) and (¢) show the various situations.

Details of the construction of the mechanics of
Cyclops will be given in the next article, which will
appear in next month’s issue.

(To be continued)
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DIGITAL

PART 2

FREQUENGY

MONITOR

by
S. A. Money, M.B.C.S., G3FZX

This concluding article in our 2-part series completes the
description of circuit operation and describes the process of setting
up and final use.

THE CONTROL LOGIC

HE FUNCTION OF THE CONTROL LOGIC IS TO GOVERN

the sequence of events required to carry out a

single cycle of frequency measurement. Fig. 6
shows the circuit of this part of the system.

A four stage shift register circuit using two 7474
modules controls the timing sequence. This shift
register is driven by the 250 Hz clock produced by the
crystal controlled reference generator. At the start of the
cycle the shift register is in a dormant state with the
first three stages set at ‘zero’ and the fourth at ‘one’.
The clock is fed in via gates Gl and G2 which are
controlled by the inverted output NQ of the fourth
stage of the register. At the start of the cycle the clock
gate is held closed because the fourth stage is at the
‘one’ level and hence its NQ output is at ‘zero’.

To start a new cycle of operations a trigger pulse is
applied to the preset and clear inputs of the four
flip-flops so that the first stage is set at ‘one’ and the
other stages are all set at ‘zero’. Gate G! will now open
and allow clock pulses to be applied to the shift register.

At the first clock pulse after the gate has been
opened the ‘one’ state will move along the register
from stage 1 to stage 2. Stage 1 will reset to ‘zero’ again
because its D input is permanently held at the ‘zero’
level. The output from stage 2 of the shift register is
gated with the clock pulse in gate G3 to produce the
presetting pulse for the main decade counter chain.
Transistor TR2 inverts this pulse and also provides
sufficient current drive to operate all of the decade
stage reset lines in parallel.

When the next clock pulse occurs the ‘one’ state
moves along to stage 3 of the register and stage 2
returns to ‘zero’. The Q output of stage 3 is used to
open the input gate circuit for exactly one period of
the 250 Hz reference clock. The fourth clock pulse
returns the shift register to its starting condition at
which point gate G1 closes and cuts off the clock
pulses. The control logic will now remain in this state
until a new trigger pulse is applied to start another
cycle.
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In order to produce a continuously updated output
display the trigger pulses which start the sequence
need to be applied regularly. A convenient source of
pulses is the 50 Hz power supply frequency. A half-
wave rectified signal is applied via a resistor to the
base of transistor TR 3 which acts as a limiter and pulse
shaper. The collector output drives the divide-by-five
section of a 7490 and this in turn drives a short pulse
monostable circuit made up from a 7400. The output
from this stage is used to provide the trigger pulse
which starts a new sequence in the control logic.

DISPLAY TUBE BLANKING

During the period where the input frequency is
being counted the display will change in sympathy
with the count total since the indicators are connected
to the counter output. This causes an objectionable
flicker effect unless some form of blanking is applicd
to the indicator tubes.
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Fig. 6. The circuit of the frequency monitor control logic

i

The simplest method of achieving this is to feed the
anodes of the indicators from a half-wave rectified
- supply and .then to synchronise the control sequence
to this same supply. If the control sequence is started as
the anode voltage falls to zero the indicator tubes will
be effectively switched off during the preset and count
periods of the control sequence. During the half-cycle
when the anode voltage is positive the counter output
will be static and the indicators will display the current
value of the frequency being measured. In fact the
anode supply of the indicators may be used to drive
transistor TR3 in the control logic.

Although this simple method of blanking works when
the frequency is measured in units of 1 kHz it will be
JULY 1972

necessary to use a more complex arrangement if
hundreds of Hz are to be displayed. In this case the
period for which the tubes must be blanked out is more
than one half-cycle of the supply mains. A suitable
circuit for this purpose is shown in Fig 10. In this
arrangement a thyristor is used to provide the control
of the anode voltage of the indicators. This thyristor
is driven by the signal from the NQ output of the
fourth stage of the shift register in the control logic.
The thyristor will be turned on during the whole of the
measurement sequence and effectively holds the anode
voltage of the indicators below the striking level, thus
blanking the display. To prevent excessive loading of
the flip-flop stage a transistor emitter follower is included
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Another side view, fllustrating the manner in
which printed circuit boards were employed in
the author’s unit

to drive the gate of the thyristor. A resistor in the anode
circuit of the thyristor limits the current when the
thyristor is turned on.

THE POWER SUPPLY
A power supply is required to provide a d.c. supply

stabilised at 5 volts for the logic circuits and a half
wave rectified 220 volt supply lor the indicator tubes.

A small transformer was used which had 220 volt
50mA, and 6.3 volt 1 amp secondaries. and a 240 volt
primary. A 1N4005 rectifier supplies the 220 volt line
for the indicator anodes and a bridge using four I N400!
diodes is employed to provide the tow voltage supply
at about 750 mA. Using a 16,000 uF reservoir capacitor,
this circuit gives about 7 volts output at full load.
A simple series stabiliser circuit is used to derive the
5 volt supply for the logic.

An OC28 germanium transistor was used as the series
regulator because the voltage drop in silicon types did
not permit the required 5 volts output to be maintained
at full load current. Using an OC28 the outpul was
stable up to R00mA load current. A 2 in. squarc heat
sink of 16 s.w.g. aluminium will be required for this
transistor.

Fig. 7 shows the circuit diagram of the power supply
unit for the monitor unit.

DISPLAY INDICATOR TUBES

In the original unit Hivac type XN13 indicator tubes
were used since thesc are readily available to the
amateur constructor. The base connection arrangement
is shown in Fig. 8. It should be noted that this type of
tube has wire terminations instead of pins and the tube
itself is about the size of an average B9A valve.

Each indicator tube has an &2k{) anode resistor to
limit the anode current to the recommended value. If
other types of tube are used their data shects should
be consulted since they may require a different value
limiting resistor. When thyristor blanking is used the
value of the anode resistors may be reduced to 68k()
to altow for the effect of the common series resistor in

D
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220V
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Viewing direction

Fig. 8. Connections to the XN13 indicator tube

the anode circuit of the thyristor. The ten cathodes
of the tube are connected directly to the ten outputs
of the 7441 decoder module used to drive it.

RECEIVER MODIFICATIONS

A signal must be extracted from the receiver local
oscillator in order to provide the input signal for the
frequency monitor unit. A buffer amplifier and pulse
shaper will be needed to provide the correct signal
level. Since the frequencies involved are relatively high
this circuit is best mounted in the receiver near the
oscillator and must be capable of driving a short

length of coaxial cable.

The author’s receiver is a Lafayette HE30 which
uses a Hartley type oscillator. The most convenient
pick-off point for this circuit was found to be at the
cathode of the oscillator valve. For other receivers it
will be necessary to find a pick-off point which causes
least disturbance to the oscillator operation.

A buffer amplifier and limiter circuit as shown in
Fig. 9 is used and should be mounted as close as is
practicable to the oscillator circuit of the receiver.
The transistor provides a buffering action and the two
7400 gates act as a limiter and cable driver. It should
be possible to drive a coaxial cable of up to 3 ft. in
length with this circuit.

The circuit requires a 5 volt supply which can be
derived from the receiver heater supply in a valve type
receiver by using a rectifier and zener stabilizer as
shown in Fig. 9. If there is no convenient source of
low voltage available in the receiver it will become
necessary to feed 5 volts to the buffer unit from the
frequency monitor itself.

CONSTRUCTION NOTES

It is not proposed to give detailed instructions on
how the unit should be built since the majority of
readers attempting this project will already be quite
experienced in construction and will no doubt have their
own ideas on the method of construction they intend to
use. Some notes on the techniques used in building the
prototype unit may however be of interest.

Hoine-made printed circuit cards were used with a

" separate card for each decade module and two further

cards for the reference and control circuits. In making
these cards the tracks were marked out on clean copper
clad board using a cellulose enamel paint. For the etch
a 509 solution of ferric chloride was used. After the
etching stage the paint mask was removed with paint
stripper such as Polystrippa. An alternative method of
card construction would be to use 0.1 in. grid Vero-
board.

The XN13 tubes are mounted on a single card and
spaced at 1 in. intervals with the connection leads
soldered directly to the card. The anode resistors may
be mounted directly under the tubes they feed. A mask

JULY 1972
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indicator tubes which may be employed when
measuring frequency in units lower than TkHz

plate of 22 s.w.g. aluminium with a suitable viewing
aperture is mounted in front of the indicators and to
give a reasonable finish to the unit a } in. thick clear
Perspex front panel is mounted in front of the masking
plate. It is a good idea to mount the indicator tubes
in a screened compartment as they tend to produce
a certain amount of radio frequency interference. The
surface behind the tubes and the front mask plate
should be painted matt black to reduce reflections.

The whole unit should be mounted in a metal case
which provides reasonably good r.f. screening. For the
original unit a case of size 8 in. by 8 in. by 5 in. high
was used. Since power dissipation is small no arrange-
ments for ventilation are likely to be required.

The writer did not find it necessary in his unit (and
in a subsequent monitor built up to the same circuit)
to use bypass capacitors on the supply lines. It may,
however, be worth-while to include a 0.1uF ceramic
capacitor across the 5 volt lines, preferably on the
card carrying the input divider stages, and also on the
reference generator.

TESTING AND ADJUSTMENT

Although not essential, an oscilloscope will be very
helpful in finding faults in the operation of the logic
system. For most purposes, however, the only test
instrument needed will be a multimeter.

For a start the power supply should be checked by
itself using a 7Q 2 watt resistor as a dummy load in
place of the logic. Adjust the preset voltage control
potentiometer to give an output of 5 volts. Check that
when the dummy load resistor is removed the output
stays at S volts. The logic circuits may next be connected
and any final adjustment to the output voltage made.
The indicators should now be illuminated and will
probably be showing some random number at this
stage.

With the power supply operating it is now possible
to check the operation of the crystal oscillator and
the reference divider chain. At this stage the series
capacitor (Cs) in the crystal oscillator circuit should
be 0.1uF and there should be no shunt capacitor (Cp).
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With the case removed from the unit it should be possible
to pick up the harmonics of the crystal oscillator on a
receiver. The operation of the reference divider can
readily be checked using an oscilloscope. If there is
no oscilloscope available the output can be fed to a
pair of high impedance headphones or an audio
amplifier and loudspeaker. The 250 Hz tone is very
nearly at Middle C in the musical scale and the earlier
stages of the divider will give higher notes when they
are operating correctly.

At this point the frequency of the crystal oscillator
must be set up accurately. Tune in a standard or other
known frequency station su¢h as MSF on 2,500 or
5,000 kHz. The station chosen must have a frequency
which is an exact harmonic of the crystal frequency.
Adjust the receiver b.f.0. to zero-beat with the station.
Switch on the monitor unit and check whether the
harmonic of the crystal oscillator is also at zero beat
with the b.f.o. If the resultant beat note is lower than
about 50 Hz then no adjustment is needed.

In most cases it will be found that the beat note
will be fairly high and it will be necessary to tune the
crystal oscillator circuit to the precise frequency of
500kHz. Retune the receiver to bring the crystal
harmonic to zero beat with the b.f.o. and note whether
it was necessary to move higher or lower in frequency
to achieve this. If the receiver had to be tuned higher
then it will be necessary to add a small capacitor (Cp)
across the crystal. This will need to be a few pF in
value and should be increased until the crystal signal
is as near as possible to zero beat with the signal from
the standard frequency station. If the receiver has to
be tuned lower in frequency the value of the series
capacitor (Cs) will need to be reduced until the same
result is achieved. The value of Cs may have to be
reduced to the order of only a few picofarads. In both
cases a variable trimmer capacitor may be helpful in
setting the frequency accurately.

Once the crystal frequency has been adjusted to its
correct value the presetting links in the decade counter
may be set up to give the offset correction. Subtract
the receiver i.f. frequency from 40 MHz to get the value
to which the counter must be preset at the start of
each measurement cycle. In the case of an i.f. of 465
kHz the counter must be preset to 39535.

The four links in each decade are set to Preset or
Clear as shown in the Table in order to set the decade

TABLE
Link connections for presetting decade counters.
(P=Preset, C=Clear).
Required Link Connections
State S1 S2 S3 sS4
0 C C C C
1 P C C C
2 C P C C
3 P P C C
4 C C P C
5 P C P C
6 C P P C
7 P P P C
8 C C C P
9 P C |+ C P
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to its required starting point. When all decades have
been set up the readout should read 39535 for a 465
kHz i.f.

At this point the crystal oscillator signal may be
fed in as a test input and the frequency readout should
be 00035 for a 500kHz crystal and a 465 kHz i.f. offset.
If this test works the receiver may be connected and a
known frequency station on say the medium wave
band tuned in. Check the frequency readout against
the known frequency of the station. It may be necessary
to do some experimenting with the pick-off circuit from
the local oscillator in order to ensure that the monitor

unit gets a clean signal and operates properly on all
bands. Due to the added stray capacitance of the buffer
amplifier it may be necessary to slightly realign the
oscillator circuits in the receiver. It may also be
necessary to adjust the offset of the kHz decade if the
receiver i.f. is not aligned exactly to the stated frequency.

Once the unit has been set up and is operating
correctly it will be found that logging station frequencies
and setting the receiver to given frequencies in the
bands will be very easy, and the receiver main tuning
dial may then be ignored. -

BOOK REVIEWS
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RADIO AND LINE TRANSMISSION, Vol. 2, Second Edition. By G. L. Danielson, M.Sc.Tech., B.Sc., C.Eng.,
M.I.E.E. and R. S. Walker, C.Eng., M...E.R.E.
301 pages, 51 x 8% in. Published by lliffe Books. Price £1.60.

The first edition of this book appeared in 1963 and was intended to cover the syllabus of the City and Guilds
of London Technician’s Certificate examination in ‘Radio and Line Transmission B’. This new edition is published
with the same intention, and takes up changes in the syllabus which have occurred over the intervening period.
Additions include details of transistor h-parameters, v.h.f. propagation and rectangular pulse waveforms.
Also, the sections dealing with electronic voltmeters have been up-dated, a section dealing with Q-meters
added and further material on transistor circuits incorporated. Finally, all units have been amended to S.1. and
any traces of non-metric units removed.

The book commences with the subject of propagation, then carries on to lines and cables, communication
channels, aerials, components, and logarithmic scales and units. Further sections deal with noise in communica-
tion systems, a.f. amplification, tuned circuits, r.f. amplification, oscillators, modulation and detection, and
superhet reception. The final section discusses r.f. measurements, and there is an extensive index. Each of the
sections ends with a number of test questions, many of which are taken from earlier City and Guilds examinations

The book deals effectively with its subject-matter and offers a very useful text-book for the students for
whom it has been primarily written. There are a large number of diagrams and the approach is at all times
clear and concise.

INTRODUCTION TO VIDEO RECORDING. By W. Oliver, G3XT.
109 pages, 53 x 81 in. Published by W. Foulsham & Co. Ltd. Price £1.50.

This interesting book, on a subject which has not, perhaps, had as much information published about it
as is due, is written for the layman and not for the technical expert. it introduces the reader to the various
modes of video recording at present in use, dealing with these at elementary level so far as technicalities are
concerned, but at the same time giving full details of operation and use, as offered by the commercial systems
currently available. The manufacturers whose products are referred to include Ampex, E.M.1., Sony, Decca,
Philips, EVR Rank-Bush-Murphy, National, R.C.A. and Akai. Also given is a list of agencies in the U.K. which
handle video recording equipment, closed-circuit TV and allied apparatus.

After a preliminary outline the book compares sound and video recording, then carries on to video cameras,
the choice of systems, video tape recorders, the EVR system, video disc systems, the laser and hologram in video
recording, and video tape. Further chapters discuss closed-circuit TV systems, portable video recording systems,
recording and playback transducers, applications and the cost of equipment. A final chapter deals with supplies
and suppliers.

The book is well illustrated with photographs and will be of value to any reader contemplating the purchase
of video recording equipment either for his own use or for commercial, entertainment or educational purposes.
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FOR DX LISTENERS

Times=GMT

The newly formed nation of Bangladesh (formerly
East Pakistan) has a transmitter at the capital Dacca
and has been operating a service in English from 1230
to 1300 daily on 11620 (25.82 metres) and 17925
(16.73m) although readers should be warned that the
frequencies quoted are nominal — Bangladesh engineers
are not noted for accuracy where {requencies are
concerned. A transmission from Dacca recently logged
by the writer was on a measured frequency of 17930,
the listed 11620 channel was, for some unknown reason,
silent.

Another broadcast in English in the General Overseas
Service of Radio Bangladesh is from 1715 to 1800 on
11650 (25.75m) according to recent station announce-
ments heard here.

The most recent schedule of Radio Bangladesh is as
follows — 0230 to 0300 in-English on 9690 (30.96m)
and on 15520 (19.33m); from 1000 to 1030 on 11620
and 17925; from 1230 to 1300 in English as listed
above; from 1320 to 1350 in Nepalese on 7260
(41.32m) and on 9690; from 1430 to 1530 in Bengali
on 9680 (30.99m); from 1600 to 1630 in Hindi on 9680
and 11650 and in English from 1715 as listed above,
according to the BBC Monitoring Service (BBCMS).

The programme from Radio Bangladesh usually
consists of station identification and news about
Bangladesh at 1230, press comments and native musical
interludes, ending at 1300 with *“Jai Bangla™.

@AFGHANISTAN

The evening boardcast to Europe in English from
Radio Aghanistan, Kabul, is now from 1800 to 1830
on 11785 (25.46m) and on 15265 (19.66m).

@ RAN

Recently reported in these columns as operating on
9020, Radio Iran, Teheran, has been recently logged
here on a measured 9004 (33.31m) although for some
weeks past (at the time of writing) the frequency has
varied between the limits stated here. Radio Iran canalso
be heard on the ‘out-of-band’ channel of 12185(24.62m),
but listen on the 15084 (19.89m) channel for the taping
of Tranian music.

® KUWAIT

The English Service of Radio Kuwait is radiated
from 1830 until 2100 on 11845 (25.33m) replacing the
11925 outlet. (BBCMYS).

@ TUNISIA

The National Programme of the Tunsian Radio is
now heard on 15216 (19.71m) from 0458 until 2330,
replacing 9595, according to BBCMS.

@® ISRAFEL
Kol Yisrael may now be heard in English from 2035
748
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to 2115 on 6170 (48.62m), 9009 (33.30m) and on 9625
(31.17m) beamed to both Europe and Africa.

@ SOUTH AFRICA

The English programme from RSA Johannesburg
can now be heard from 1900 until 1950 on 15155
(19.80m) and on 21480 (13.97m). This programme is
directed to the UK and is only part of the service in
English.

@ PAKISTAN

The English Service from Radio Pakistan, directed
to the UK, may now be heard from 2000 to 2130 on
11672 (25.70m), 11860 (25.30m) and on 15520 (19.33m).

CURRENT SCHEDULES

@ SRI LANKA

The Asian Indian Service from Radio Sri Lanka is
currently from 0030 to 0430 on 6075 (49.38m), 9720
(30.86m) and 15120 (19.84m), also from 1230 to 1730
on 7190 (41.72m) and 9720. The All Asia Hindi Service
is heard from 0030 to 0430 on 7180 (41.78m) and on
11800 (25.42m): from 0630 to 0830 on 6075 and from
1330 to 1730 on 11800. The All Asia Tamil Service also
uses the two latter channels from 1030 to 1330. The
latter Service is directed to South East Asia from 1030
to 1130 on 11740 (25.55m). 15120 and on 17830
(16.83m). Sri Lanka, formerly Ceylon.

@ CANADA

The European Service in English is currently radiated
as follows — from 1217 to 1313 on 11850 (25.32m) and
15325 (19.58m). From 2115 to 2152 on 11845 (25.33m),
15325, 17820 (16.84m) and on 21595 (13.89m).

The Afro-Europcan Service in English is from 0710
to 0745 on 9625 (31.17m), 11720 (25.60m), 15325 and
17820, the last two frequencies being rclays from
Daventry.

The African Service in English is from 1831 to 1915
on 11845, 15325 and 17820.

Additionally, programmes to the Canadian Forces
in Europe are radiated as follows - from 0558 to 0630
on 9625 and on 11725. From 1055 to 1215 on 11850
and on 15325. From 1630 to 1700 on 11850, 15325 and
on 17820. From 2045 to 2115 on 11845, 15325, 17820
and on 21595; also from 2158 to 2230 on 11845 and
on 15325,

@® SWITZERLAND
Programmes in English from Berne are now as
foltows — from 0645 to 0730, from 1100 to 1130, from
1300 to 1345, from 1515 to 1600, from 1800 to 1815
and from 2100 to 2130 daily on 6165 (48.66m) and
9535 (31.46m) from 0645 to 1530 and on the additional
channel of 3885 from 1530.
THE RADIO CONSTRUCTOR
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@ PARAGUAY

According to BADX, the new high power (100kW)
transmitter of Radio Nacional, on 5273 (56.89m) has
commenced operations. Readers will recall that the
low-powered experimental transmissions were reported
some months ago.

@ SWAZILAND

Swazi Radio is now on the air from 0400 to 1700
on 6155 (48.74m) and from 1600 to 2200 on 3223
(93.09m). The address is - Swaziland Commercial
Radio (Pty) Ltd., P.O. Box 941, Mbabuane, Swaziland
or P.O. Box 23022, Joubert Park. Transvaal.

. @ U.S.S.R.

From ‘Bandspread’, we learn that contacts between
the ground and manned spaceships can be heard on
18000 (16.66m) and on 18035 (16.63m)

@ MAURITANIA

The Republic of Mauritania has a 30kW transmitter
at Nouakchott operating on 4850 (61.86m) that can
often be logged here in the UK. The weekday evening
schedule is from 1800 to 2230 whilst on Sundays it is
from 1700 to 2300. Listen around 2030 or so for this
one, languages are French, Arabic or local vernaculars.

@® ARAB AMIRATES

Dubai Radio is reported by BADX on 6040
(49.67m) around 1500 to 1700 daily. ldentification is
given as “Idahat el Dubai el Amirates al Arabia™;
roughly translated as “This is Dubai, Arab Amirates,
here’".

@® TURKEY

The Voice of Mecteorology, Ankara, operates on
6900 (43.47m) and has been heard with Turkish vocal
music at 1850. The station is operated by the Turkish
State Meteorological Service and broadcasts Turkish
music and weather reports on the hour during the
periods as follows — from 0500 to 0700, from 0800 to
1000, from 1200 to 1600 and from 1800 to 1930.
The address is - P.O. Box 401, Ankara.

The Turkish Home Service can be heard from 0355
to 0600 on 11880 (25.25m) and on 9515 (31.53m) from
0800 to 1100.

Broadcasts in English, according to the schedule,
can be heard from 1330 to 1400 on 17820 (16.84m)
and from 2200 to 2230 on 9515 and on 15195 (19.74m).

The clandestine Bizim Radyo (Our Radio) operates
on 5915, 6200, 9500 and on 9585, according to BBCMS.
All programmes are in Turkish, listen on either 6200
or 5915 (48.39m and 50.72m respectively) around
2030.

@ NIGERIA

The Voice of Nigeria on 15185 (19.76m) may be
heard with a programme in English at 0700 according
to BADX.

Lagos on 4990 (60.12m) has been logged recently
with an evangelical programme in English at 1940,
camplete with local preacher and choir. ’

@ AUSTRALIA

Radio Australia can be heard daily at 0700 on 9570
(31.35m) when it was recently logged with *‘Mailbag’.

Radio Australia can also be heard on 15240
(19.69m) around 2150 with a newscast.

The Pacific Islands Service was noted by us recently
on 9590 (31.28m) at 2130 when the identification and
intended target area were announced.

JULY 1972 .

@® KUWAIT .
Radio Kuwait can be heard on 15345 (19.55m) at
1615 with African and Arabic news in English followed
by ‘pops’.
@ TANZANIA
Radio Tanzania is to be heard on 15435 (19.44m)
at 1900 with the news in English.

@® SEYCHELLES
FEBA can be heard in English on 15435 (19.44m)
around 1730,

@ SINEGAL

Ziguinchor on 3336 (89.95m) can occasionally be
logged here in the U.K. if conditions are right. The
4kW signal was recently heard at 1955 when a pro-
gramme of marches, with announcements in French,
were heard - also the surrounding utility transmissions!

@ CHINA

Radio Peking was heard recently on 9965 (30.11m)
with news of Vietnam in English at 1955; also heard
on 15165 (19.78m) with a programme in an Asian
dialect at 1640, similarly on 9020 (33.26m) at 2035;
also on 9030 (33.22m) at 2344 with a programme in
English.

® ROMANIA

Radio Bucharest can be logged, with the English
programme, on 11940 (25.13m) at 2100, also in
parallel on 9690 (30.96m). ’

® ANGOLA

CR6RG Radio Commercial de Angola may be
heard on 4795 (62.57m) where it was logged by us
recently at 1825 with a musical programme, identi-
fication at 1830.

@ FRENCH GUIANA

The latest schedule of ORTF Cayenne (just to hand)
is - Monday to Friday from 0915 to 1130 on 3385
(88.63m) and 4972.5 (60.33m); from 1500 to 1730 on
4972.5 and 6170 (48.62m); from 2030 to 0115 on 3385
and 4972.5. Saturdays from 0915 to 1130 on 3385 and
4972.5; from 1500 to 0200 on 4972.5; from 1500 to
2030 on 6170; from 2030 toc 0200 on 3385. Sundays
from 1000 to 0115 on 4972.5; from 1000 to 1200 and
from 2030 to 0115 on 3385; from 1200 to 2030 on
6170. All transmitters are 4kW except 4972.5 which
is TkW only. (BADX).

@ U.S.A.

WINB Red Lion has been reported on 17720
(16.93m) at 2055 with “Mail Call” in English and
requesting reports; off at 2100. WINB has been logged
by us at 2115 on 15185 (19.76m) with a sectarian
sponsored programme and full identification at 2130.

® MOZAMBIQUE

Radio Clube Mozambique may be heard fairly
regularly here in the U.K. on 4762 (63.00m) where it
was recently heard by us at 2020 with a musical pro-
gramme and announcements.

@® MALI

Bomako can be heard on 4783 (62.72m), often logged
here around 1900 or so with announcements in French,
transmitter is 18kW.

@ ITALY
Rome was recently heard f}ere on 9710 (30.90m)
with identification and programme in English at 1945.
: 749
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your
work

. HAT WE WANT IN THIS WORK-~
W shop,” announced Dick, **is a
microwave oven.”

Smithy’s assistant glanced down
discontentedly at the last of his lunch-
time sandwiches. Smithy, on the other
hand, appeared to be entirely satisfied
with his own mid-day fare, and he took
a gargantuan bite out of his Wall’s
pork pie.

“*What on earth,” he asked indis-
tinctly, "*do we need a microwave
oven for?”

**So that we can warm up things to
eat.”

“*Such as?”

“Well,” said Dick reflectively,
*“‘things like pasties or beefburgers or
shish-kebabs. Things like that.”

“*Humph,” grunted Smithy, taking
a further bite and masticating vigour-
ously. *'I think it would be better to let
matters stay as they are. Besides,
these microwave ovens are a bit too
expensive for just warming up odd
pasties and beefburgers. What were
those other things you mentioned?”

**Shish-kebabs.”

READERS’ HINTS

Smithy frowned, and a look of
determination spread over his face.

*1 don’t think,” he remarked reso-
lutely, ‘“‘that I'll take this conversation
any further. I’ve got a funny feeling
that, if I do, I'm liable to encounter
things which are even more mind-
bending. We shall now change the
subject.”

Smithy put the last of his pork pie
into his mouth, poking it in to its
entirety with the tip of his index finger.

“All right,”” returned Dick, hastily
averting his eyes. “We’ll talk about

750

This month Smithy the Serviceman, aided as

always by his able assistant Dick, takes a respite

from servicing work and discusses the latest batch
of hints received from readers

something else, then. What do you
suggest?”’

But there was no response from the
Serviceman, and Dick had to wait a
full thirty seconds before, with one
last prodigious swallow, Smithy finally
despatched the remnants of the pie. He
next proceeded to pick up his disgrace-
ful tin mug, from which he drank
noisily.

“Ye gods,” exclaimed Dick, disgust-
edly. “The R.S.P.C.A. ought to put out
special drinking bowls for people like
you. Anyway, what do you suggest we
talk about?”

*'1 can think of an excellent topic,”
responded Smithy, obviously refreshed
by his repast. “*What about readers’
hints?”

Dick immediately forgot all his
grievances about his lunch-time food.

“Readers’ hints?” he repeated en-
thusiastically. “Why, that would be
smashing, Smithy. It’s ages since we
last had a go at those.”

“It is rather a long time.”” agreed
Smithy. **As it happens, quite a few
hints have come in since our last
session, so if you'd be good enough
to fill my mug for me I'll go and sort
them out.”

Eagerly, Dick took up Smithy's
mug and carried it over to the sink,
alongside which were ranged the crack-
ed and battered culinary effects of the
Workshop. Whilst Dick replenished
Smithy’s mug, that worthy opened a
drawer in his bench and took out a
sheaf of letters. He was already glanc-
ing through the uppermost letter in the

’ ‘ Jackson Bros.

/ drive

Body iug held
stationary and
knob rotated
for sfow drive

™ _Trimming too!
|l to suit /4%dia
hole

Trimming tool
Fig. 1. An unusual trimming

device which enables critical
adjustments to be carried out
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pile when Dick returned and placed
Smithy’s mug, now recharged with the
precious fluid so necessary for the
Serviceman’s well-being, down on his
bench. Drawing up his stool, Dick
settled himself alongside the Service-
man.

*Here.” remarked Smithy looking,
more closcly at the letter in his hand,
**is a good onc to start off with. I’s an
idea for a trimming tool, and there’s a
diagram of it in the letter.”

Smithy showed Dick the diagram.
(Fig. 1).

“I'll read out what the letter says,”
he continued, ** *When re-aligning or
peaking coils or trimming capacitors
in radio receivers, difficulty is some-
times encountered in accurately tuning
these. This is particularly true if the
final trimming position is very sharp,
and it is often difficult not to over-
adjust and go beyond the peak. In
cases like these it isn’t always possible
to know whether the trimming is as
accurate as it should be. A simple
solution is to use a slow-motion drive
as shown in the sketch. This can consist
of a knob and a Jackson Brothers ball
drive type 4511 or 4511/F coupled to a
non-metallic trimming tool. It is an
easy matter to use the device. Simply
locate the trimming tool on the trim-
mer or coil core to be adjusted, then
turn the body of the ball drive for
initial rough trimming. Finally, hold
the body of the ball drive stationary
with one hand and turn the knob
with the other to obtain fine adjust-
ment. With the Jackson drive, the
step-down ratio in rotation is 6:1. In
circuits where hand-capacitance is
evident an extra-long plastic trimming
tool is required. The slow motion
drive can, of course, be of a different
type offering possibly a higher ratio,
but the one used here is about the
cheapest and simplest that can be
obtained’.”

Smithy put down the letter and took
up his mug, from which he drank
deeply.

“That,” remarked Dick warmly,
“was a jolly good idea. What’s the
next hint, Smithy?”’

Smithy placed his mug on the bench
and examined the next letter.

“This,” he chuckled, after some
moments, “is another of the toothpaste
tube hints.”

“*What d’you mean?”’

“It’s yet another scheme,” grinned

Smithy, **for using the screw tops

from toothpaste tubes. I sometimes
wonder whether the chaps who design
these screw tops realise how many
uses radio construction enthusiasts
find for them! This present one is
particularly neat and takes advantage

THE RADIO CONSTRUCTOR
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Cabinet base Nut and washer
\ inside cabinet

Boli head

Screw top

(a)

Nut and washer
inside drawer

Screw top

;

/
Bolt head /

Nut Drawer

(b)

Fig. 2 (a}. Toothpaste tube screw tops with recesses in the head
make excellent cabinet feet

(b). The screw tops may also be used as knobs for small

of the fact that many toothpaste tube
screw tops nowadays have a tapered
shape with a considerable recess in the
top side. This makes it possible, after a
hole has been drilled through the centre
of the screw top, to fit a nut and bolt
to it with the bolt head completely
inside the recess. Four screw tops
mounted in this way may then be
employed as cabinet feet, whereupon
they give a colourful finish to any
cabinet with which they are used and
also ensure that it doesn’t scratch any
surface it's placed on. If you keep
components or nuts and bolts in small
drawers, the screw tops can also be

To supplied
circuits

\
\ Panel~mounting
R fuseholder
Panel
(a)
Fig. 3 (a).

drawers

used as drawer knobs. In this case,
they’re turned round so that the wider
part is on the outside.”

Smithy passed the letter over to
Dick, who looked closely at the two
sketches in it. (Figs. 2 (a) and (b).).

“And here,” went on Smithy,
picking up a third letter, *'is an idea
which, whilst not being entirely new,
is certainly worthy of being more
widely known and acted upon than it
is. It's a safety precaution and it has to
do with panel-mounting fuseholders.”

“Panel-mounting fuseholders?” re-
peated Dick in some surprise, as he
handed the previous letter back to

Contact

To supplied
circuits

!
Metal threaded
section

(b)

Smithy. **I shouldn’t have thought you
could have anything much safer than a
panel-mounting fuseholder as it stands.
So far as the front of the panel is
concerned, all the fuseholder innards
are covered and completely insulated.
How is it that you nced a safety
precaution?””

“The innards are covered and com-
pletely insulated,” Smithy corrected
him, *“‘only when the fuse is inserted
and the cover is screwed up. The time
when accidents are liable to happen is
when you’re inserting or removing the
fuse.”

Smithy indicated three sketches in
the letter. (Figs. 3 (a), (b) and (c).).

“If the panel-mounting fuseholder is
in a high voltage circuit,” he went on,
*‘you should never connect the source
of voltage to the fuseholder contact
which is nearer the panel. This is
because the inside end of the fuse may
touch the associated metal thread when
it is being inserted or withdrawn. If the
fuse is good the outer contact, which is
not at this stage inside the housing,
becomes connected to the source of
voltage and the person handling the
fuse can get a nasty or even dangerous
shock. The source of voltage should
connect to the rear fuseholder contact.
The fuse cannot then make contact to
it until it’s nearly fully inserted, at
which point all the internal connec-
tions are completely covered by the
insulated parts of the fuseholder.”

“Gosh,” remarked Dick. ““That’s
something I’d never thought of before.
I’ll be careful when wiring up these
fuseholders in future. Particularly if
they’re in mains circuits.”

“1 should,” recommended Smithy.
“I know that you're usually supposed

circuits

T To supplied

-

From st;ppl}

()

If a panel-mounting fuseholder is in a supply circuit having a high voltage with respect to earth,
the method of connection shown here should never be used

(b). This is because, if the fuse is not blown, a large metal surface area outside the fuseholder can
momentarily take up the high potential when the fuse is being fitted or withdrawn

{c). With the correct method of wiring the fuseholder shown here, in which the supp/){ is applied to
the rear contact, connection to the supply voltage is only given when the fuse is nearly fully
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Your Local Supplier

LONDON

Established 1910

H. L. SMITH
& CO. LTD.

Comprehensive stocks of
components by
all leading makers

287-9 EDGWARE ROAD
LONDON W2 I1BE

Tel: 01-723 5891

THE

MODERN BOOK CO.

Largest selection of English &
American radio and technical
books in the country.

19-21 PRAED STREET,
LONDON, W2 INP
Tel: 01-723 4185/2926

ST.HELEN'S RADIO

Hi-Fi Equipment
Tape Recorders
Radio Receivers

Television

SPECIALISTS IN RADIO
& ELECTRONIC TEXTBOOKS

ST. HELENS GARDENS
LONDON, W.10
Tel: 01-969 3657

‘\u!i!p‘ \MPURERS

ckmg

15
£3775

each

7 TRANSISTORS-GUARANTEED
PRINTED CIRCUIT- TESTED
DESIGN BUILT - INSTRUCTIONS
A great new 15 watt Hifi amplifier is now
available at the low cost of £3.75. Just look at the
specification—Power 15 Watts R.M.S., frequency
response 15=19000 c/s, Signal to noise ratio
better than 70 db, Harmanic distortion 0.1%, Input
sensitivity 750 mv into 2k. These make the H.
Electronics Hifi amplifier the best at its price—
order now.

IHELECTRONICS.

105,Grange Road-London . S.E.25}
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to switch off before you fit or take out
a fuse, but it’s easy to forget to do this.
Also, in some mains-operated equip-
ment the fuse may appear on the mains
side of the on-off switch.”

SHUNT STABILIZER

Smithy put down the letter and took
a further copious draught from his
mug. A morose expression suddenly
appeared on his features.

“It’s no good,” he sighed. "My
curiosity, as always, is getting the
better of me. What in heck are shish-
kebabs?”"

“Shish-kebabs?” repeated Dick.
**“Why, a shish-kebab is a lot of bits of
meat and stuff all impaled on a skewer.
They cat shish-kebabs out in Egypt and
places like that.”

“Then,” remarked Smithy, “‘even if
we did have a microwave oven, 1
hardly think we’d be able to warm up
exotic Eastern foods like shish-kebabs.
So far as suppliers of cooked food are
concerned, all we’ve got in this locality
are a Wimpy, an Indian restaurant
which serves Vesta curries and a take-
away Chinese kitchen which just sells
chicken and chips with noodles.””

*You'’re forgetting Joe’s Caff.”

“Joe’s Caff,” repeated Smithy in-
credulously. *“‘Isn’t Joe the chap who
keeps changing that scrutfy old place
of his around and who gives it a
different name each time?”’

“That’s right.”

“*Since when has Joe been selling
Egyptian food ?”

“For quite a long time now,” replied
Dick. ‘*He got the idea after hearing
how popular this Egyptian Tooting
Common show up in Smoke has
been. He reckons that if people are as
interested as that in Egyptian things
he’s going to cash in on it.”

“I knew it,” said Smithy regretfully.
**1 knew it! 1 should have had enough
sense tc have dropped this convers-
ation at the shish-kebab stage. Now,
I've got to keep on. At least, however,
1 can try to straighten things out as |
go along. To start off with, that busi-
ness up in London is not a show, it’s
an Exhibition and it’s showing the
treasures taken from Tutankhamun’s
Tomb. Tutankhamun, you should
know, was a king of Egypt around
1400 B.C., and he died before he was
twenty.”

*Did he?” replied Dick politely, and
without the slightest trace of interest.
“Well, you know what Joe’s like when
he gets an idea into his head. He’s
changed his place round now so that
it’s all Egyptian. He’s got Egyptian
style pictures on the walls. Right queer
pictures they are too, with geysers in
smocks and dog’s heads on them, and
palm trees and oases in the back-
ground. Also, he’s given new names
to his regular dishes.”

Smithy gritted his teeth.

“Tellme.”

“Let’s think now,” said Dick. “Ah
yes, well, there’s Cairo Collation.”

www americanradiohistorv com

“What'’s that?""

*Egg and chips. Then there’s Alex-
andria Appetiser.”

*Goon.”

“That’s beans and chips. Then
there’s Sahara Special, which is pie
and chips.”

Dick paused, and a glint of naked
voraciousness gleamed in his eyes.

“The best of the lot,” he went on
droolingly, is Sarcophagus Sup-
reme.”

Smithy raised his eyes to the ceiling.

“1’ll have to know,” he groaned.
“*What’s Sarcophagus Supreme?”’

*1t’s egg, beans, pic and two lots of
chips, together with three good dobs
of chop sauce on the side of the plate!”

“That’s enough,” said Smithy hur-
riedly. “That’s more than enough for
now. Let's get back to those hints
again.”

“As you like,” said Dick equably.
**Still, you have to agree that old Joe
does have a bit of style about him.”

*“l wouldn’t argue about that,”
retorted Smithy. **Anyway, let’s get on
with the next letter.”

Firmly, he turned his attention to
the next letter in the pile on his bench.
As he read it, all thoughts of the
activities of the innovation-prone Joe
passed from his mind.

*“Ah,” he said keenly. “This is a
good one, too. You’d better have a
look at the circuit that goes with it.”

Smithy removed a circuit diagram
which had been clipped to the letter
and passed it over to his assistant.
(Fig. 4 (a).).

“This circuit,” he went on, *‘is for a
novel stabilized power supply. The
voltage on the zener diode is passed to
the two transistors, each of which is
connected as an emitter follower. TR
is a power transistor, such as the OC28,
whilst TR2 is a smaller transistor, and
could be, say, an ACY18. Neither type
is critical provided it can cope with
the voltages and currents in the circuit.
TR2 needs a reverse base-emitter
voltage rating that is greater than the
zener diode voltage. The zener diode
voltage is present across the 400uF
capacitor and will be applied as a
reverse voltage to the base and emitter
of TR2 if the stabilized output should
be accidentally short-circuited. Inci-
dentally, the maximum reverse base-
emitter voltage for the ACYI18 is
12 volts.”

I think 1 can see,” said Dick
frowning, as he concentrated on the
diagram, ‘“‘how this works. Since TR1
and TR2 are emitter followers, the
zener voltage, plus the small forward
voltage drops in the base-emitter
junctions of the two transistors
appears at the emitter of TR1.”

“That’s right,” confirmed Smithy.
““The series resistor Rx is given a value
which causes slightly more than the
maximum desired output current to
flow through it. To take an example,
let’s assume that we want a stabilized
output at around 10 volts with a maxi-
mum current of 100mA, and that the
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Fig. 4 (a). Experimental stabilized power supply circuit. The value of
Ry should be chosen to suit the zener diode employed

(b). To ensure a greater voltage drop across it, Ry could,
alternatively, be returned to the left hand side of Rx

unstabilized input voltage is approxi-
mately 15 volts when, say, 125mA is
drawn from it. We can choose a
zener diode just below the 10 volt level,
whereupon the emitter of TRI! s
10 volts above chassis. Let’s next give
Rx a value of 40€. This will cause our
current of 125mA to flow through it.
If no output load is connected, practi-
cally all this 125mA will flow through
TR1. If an output load is connected,
some of the 125mA will flow through
it and the remaining current will flow
through TR1, but the output voltage
will still remain the same. If the
maximum output current of 100mA is
drawn, only 25mA will now flow
through TR1, but the output voltage
will still be the same.”

“Blow me,” said Dick enthusiastic-
ally. “That’s neat! All the time you've
got the same current flowing through
Rx, which means that the load on the
unstabilized input remains constant.”

“Exactly,” confirmed Smithy. ““This
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factor will assist in obtaining good
stabilization. With the figures I've
used the dissipation in Rx is 5 volits
multiplied by 125mA, which comes out

- let me see now - 0.625 watts. For
zero output current the dissipation in
TR1 is 10 volts multiplied by 125mA,
which is equal to 1.25 watts. This
would require TR1 to be mounted on a
smallish heat sink, and an incidental
advantage of the circuit is that the
collector of TR1 is at chassis potential,
whereupon it can be bolted direct to
the power supply chassis. The chassis
will then act as a heat sink.”

“] see,” remarked Dick, “‘that the
zener diode series resistor, Ry, is
returned to the output voltage. But
that voltage will only be a little higher
than the zener voltage itself.”

“True enough,” agreed Smithy.
““The zener current is the sum of the
current through this resistor plus the
small base current for TR2, and in
most practical cases the latter could be
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ignored. The circuit is in the experi-
mental category, and it might be of
interest to return the zcner serics
resistor to the unstabilized end of Rx
instead. It will, of course, require a
value which does not cause zener
diode dissipation to be excessive. In
most cases the zener diode could be a
400mW type.” (Fig. 4 (b).).

POLYSTYRENE TILES

Smithy put the letter to one side and
picked up another, which he read

carefully. ) )
“Now this is another interesting
one,”” he announced after some

moments, ‘““and | think that the best
thing [ can do is to rcad out the letter
to you as it stands. ‘Here are some
suggestions,’ our correspondent starts,
‘which you might find of value
and they concern the usefulness of
polystyrene ceiling tiles in the con-
struction of electronic devices. The
large surface area of polystyrenc tiles
allows them to dissolve rapidly in
solvents like xylenc or benzene, which
are available from chemists. A strong
trickly solution is given which, when
painted on wires and on the underside
of printed circuit boards, forms a
quick-drying insulating film which
prevents short-circuits.”

*“That,” remaked Dick, “sounds to
me like a jolly useful dodge. Those
polystyrene tiles aren’t all that expens-
ive, either.”

*There’s more to come yet,” com-
mented Smithy, as he continued to
read through the letter. “*Another
suggestion here points out that a
polystyrene tile forms a useful com-
ponents ‘park’ whilst one is construct-
ing a project. Components can be
jabbed into the tile by their wires
instead of lying around and getting
lost. A piece of thin paper placed over
the tile can be written on to identify
the components and the constructor
can then easily tell what components
have been used. Yet a further idea is
that projecting wires on the underside
of a printed circuit board can be exploi-
ted for anchoring the board to a poly-
styrene tile when the board is under test.
This is far better than having the
board flap around on a bench amongst
bits of wire, beads of solder ,and all the
other things which tend to clutter up
the surface of a bench.”

**Stap me,” remarked Dick elegant-
ly. “Those ideas certainly take full
advantage of polystyrene tiles. 1
particularly like the last one. Loose
printed circuit boards can be an awful
menace on the bench, particularly if
they’re small ones.”

“They can be a nuisance,” concurred
Smithy, reaching for another letter.
‘‘Now, what have we here? Ah yes,
this is one of those nice simple ones
which often prove to be amongst the
most useful of all. The idea is for an
indoor Band 1 - Band 111 TV aerial. Ali
it consists of is a half-wave dipole, and

754

foil

Gw_Wire wrapped

:Ei;u/ tightly round

rod ends

Coaxial
cable to
receiver

(a)

l12"dia round wood rod
covered with aluminium

-—
Coaxial
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receiver

(b)

Fig. 5 (a). An indoor TV aerial for Bands | and Ill can be made as
shown here. The aerial is a half-wave diople

(b). If space is limited, the lower section may be at right
angles to the upper section

each clement is made up of } inch
diameter wooden rod around which is
wrapped aluminium cooking foil.™

Dick leaned over and examined two
sketches which Smithy had taken from
the letter and laid out on his bench.
(Figs. S(a)and (b).).

“The advantage of this approach,”
Smithy continued, ‘‘is that each section
of the dipole has an adequate width for
reasonably broad band reception of the
channel for which it is resonant. At the
same time, the materials employed are
inexpensive and easy to obtain. The
foil can, of course, be secured at
various points along the length of the
wooden rods by Scllotape or similar
adhesive tape. The bottom section of
the aerial need not be vertical. If it is
found more convenient, it can be at
right angles to the top section.”

“What about the lengths of the
sections ?”

Smithy stood up, leaned over his
bench, and took a copy of “TV Fault
Finding” from the shelf above it.

“Each section of the aerial,” he
replied, as he turned the pages of the
book, “will be a little shorter than a
quarter-wave. But there’s no need to
work out the lengths because they’ve
been listed here in the chapter on
aerials. Let’s see now. Here we are:
the length of each section should be
5 feet 2 inches for Channel 1, 4 feet 6
inches for Channel 2, 4 feet 3 inches for
Channel 3, 3 feet 93 inches for Channel
4 and 3 fect 6} inches for Channel 5.

‘:)What,” asked Dick, ‘‘about Band
n?”

“For Band IIL,” replied Smithy,
“‘the lengths are 1 foot 3% inches for
Channel 6, 1 foot 3} inches for Chan-
nel 7, | foot 2% inches for Channel 8,
1 foot 2} inches for Channel 9, 1 foot
1§ inches for Channel 10, 1 foot 1}
inches for Channel I1, 1 foot 1 inch for
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Channel 12 and | foot and # inch for
Channel 13. You'll probably find that
an indoor aerial of this kind won’t
be so good at Band IIL as it is at
Band 1. If you're lucky, an indoor
acrial made for a local Band I trans-
mission will cope reasonably well at
Band 11, even though it won’t be
properly resonant at the Band III
frequency. Blimey, all this talking has
made me thirsty!”

POOL ALARM SYSTEM

Smithy reached over and took an
enormous draught from his tin mug.

As he placed the mug back on his
bench, a thought struck him.

“I know I'm tempting Providence,”
he said reluctantly, ‘‘but there’s one
final thing that 1 must know about
Joe’s Caff before I finish.”

*“Oh yes,” said Dick, “and what’s
that?”

“Well,” continued Smithy, ‘“‘when
Joe changes his place round he always
gives it a new name. Has he done so
this time?"’

“He has,” confirmed Dick, *‘and
what’s more he's chosen a really
smashing one, too. It sounds all
Egyptian and mysterious.”

““What's he called it?”

““He’s called his place ‘The Sphinx’s

Y]

Inscrutable Smile’.

Smithy looked impressed.

1 must say,” he remarked approv-
ingly, “‘that sounds very effective. Is
there any reason for this choice?”

“Oh, definitely,” replied Dick. *“‘Ap-
parently there’s some ancient Egyptian
folklore involving the Sphinx, together
with the sands of the Nile and the
gloom of the camel.”

“Is there?” commented Smithy. “I
must say that you can always give Joe
credit so far as the picking of names is
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concerned.”

His curiosity satisfied, Smithy re-
turned to his letters.

“Now, here,” he remarked, as he
perused the next letter, *‘is quite an
unusual one, and it comes from a
reader who lives in Australia. Our
correspondent has a swimming pool,
and he wanted a device which would
indicate when, during refilling, its
level had reached a certain height.
He took an old moving-coil meter, cut
the pointer short and soldered a piece
of hair spring wire onto it. Another
contact was made from a brass pin
inserted in a piece of Perspex, this
being fixed so that the hair spring
wire touched it when a current was
passed through the meter coil. This
sketch shows the idea.”

Smithy pointed to a drawing in the
letter. (Figs. 6 (a) and (b).).

*The water level sensing contact,”
he resumed, *‘is a brass tip sticking out
of a piece of plastic tubing. This tip is
held at the desired height by securing
the tubing in one half of a pair of
compasses, the tubing being passed
through the part which normally
holds the pencil. The level contact is
wired to one side of the meter coil,
which is sited some distance away from
the pool. Only one wire between the
level contact and the meter is needed,
and the other side of the meter coil
connects to a battery and thence to an
earth connection.”

“It’s easy to see how this device
works,” broke in Dick eagerly. “When
the water level reaches the brass tip a
circuit is completed from the battery
to the meter coil via earth and the
water of the swimming pool. The

Perspex

Hair spring wire

Pointer cut
shart

®©

Coit Coil and meter
frame

(a)

meter pointer then moves over and the
brass hair spring wire touches the
insulated brass pin on the modified
meter, thereby causing the bell to
ring.”

“That’s right,” said Smithy. "“As
you can imagine, the process of modi-
fying the meter is one which should
only be tackled by those who are
capable of carrying out fine work.
Incidentally, this letter says that the
prototype set-up has been in use
successfully for a long time now.
Since it is battery operated, there is no
risk of any mains leakage into the
pool.”

"1 wonder,” queried Dick, “‘what
sensitivity the meter should have.”

*l would suggest that something
like a 0-ImA movement would be the
sort of thing required,” replied Smithy.
“The current through the meter coil
when the water completes the circuit
would be mainly limited by the resist-
ance between the water and the
contact tip. I would think also that it
would be a good idea to measure that
current by inserting an additional
meter in series. If the current passing
through the meter coil was well in
excess of the f.s.d. value for the meter
before it was modified it would be
wise to insert a fixed resistor in series
to limit it to, say, about twice the f.s.d.
value.”

*‘Are there any more hints?”

Smithy looked at the letters on his
bench.

“There’s just one 1 haven’t dealt
with,” he remarked, picking up the
final letter. ‘“‘Now let’s have a look at
this.”

Smithy read the letter carefuily.

Insert limiting
resistor here

Plastic tubing
Brass tip
4

“This letter points out,” he said,
“that the construction of odd projects
purely for fun tends to be rather
expensive if Veroboard or printed
circuit board is used. An alternative
method is to make up the project on
cardboard or similar material, the
various connections being made to
brass eyelets. The eyelets recommended
have coloured heads and an inside
diameter of slightly more than an
eighth of an inch, and are available
from most tool shops in packets of
several hundred together with a pair
of eyelet pliers. It is very easy to
affix a number of these eyelets to a
piece .of cardboard. whereupon the
components can be soldered to the
unpainted brass sections. Here are a
few samples which have come with the
letter.”

Smithy passed an eyelet, and some
small pieces of cardboard to Dick,
who examined them with interest.
(Figs. 7 (a) to (d).).

*‘The brass parts of these eyelets,”
he remarked, *‘open out into six parts

after the eyelet pliers have been
applied.”
“That’s right,” agreed Smithy.

“You'll notice one of those sample
cards has a circuit drawn out on it. If
the eyelets are inserted at the drawn
circuit junctions, the components
corresponding to the circuit symbols
can then be soldered to them.”

“Blow me, that’s neat,” exclaimed
Dick. “There’s another piece of card-
board here which has the word 'Tag-
strip’ written on it.”

“Ah yes,” said Smithy, consulting
the letter. *“That’s another application
for the eyelets. The coloured heads on

Moditied moving-coll

=
/

Water
surface

/ Swimming

pool
wall

V.

K-
o]

T

Electric
belt

g —*-ll»—-ll—-o N

(b)

Fig. 6 (a). A waterlevelsensing device incorporates a moving-coil meter modified in the manner shown here

(b). The complete circuit of the water level sensing device. It is advisable to monitor current flow at
the point marked with a cross and, if necessary, then insert a suitable current limiting resistor
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(a)

Cardboard

Components soldered
to eyelets

(b)

Tinned copper wire

Supply —

Supply +

Tinned copper wire

(<)

Cardboard

Fig. 7 (a).

© ©
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Coloured eyelet heads
(d)

(d).

© © ©o o ).
(c).

Brass eyelets mounted on cardboard may be employed

for temporary circuits where a high leve! of insulation is

not necessary. Approximate dimensions of a suitable
eyelet size are given here

Components are soldered to the turned-over sections of
the eyelets

A circuit can be initially drawn on the cardboard first,

after which eyelets are inserted at circuit junctions and

the components added to agree with the circuit. Tinned

copper wires, each between two eyelets, provide negative
and positive supply busbars

A ‘tagstrip” can be made up using the eyelets. Their

coloured heads may be employed to provide a wiring
colour code

the other side can then be used to form
a wiring code. Crafty, isn’t it?”

LAST WORDS

“I’ll say,” replied Dick enthusiastic-
ally, ““We’ve had some jolly good hints
today, Smithy, haven't we?”’

*Definitely,” replied Smithy. *Still,
we always do have useful hints sent in
to us. I must confess I enjoy these hint
sessions.”

“So do 1,” said Dick warmly.
“They make a real break from the
normal run of things.”

Smithy rose and, with an air of
finality, gathered up the letters he had
just read and returned them to the
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drawer in his bench. He chuckled as a
thought occurred to him.

*I wonder,” he queried, ‘“‘what will
be the next craze old Joe gets up to.”

“From what he was saying a couple
of days ago,” replied Dick, ‘‘he’s
already fed up with this Egyptian bit,
and he’s soon going to change his
place over to something that he feels is
more in keeping with the current
scene.”

“Why don’t I keep my big mouth
shut,” groaned Smithy. “Now [I’'ve
got to ask you what his next theme
will be.”

It will be Women's Lib.™

Smithy winced.

“*And has he,” he faltered, “‘chosen
the new name for his place yet?”’

wwwW americanradiohistorv com

““He has,” replied Dick. ‘‘He’s
going to call it ‘The Nonsuch Bras-
serie’!”

EDITOR’S NOTE

The hints described in this episode
of ‘In Your Workshop’ were sub-
mitted, in the order in which they
appear, by I. G. Bennett, Vincent S.
Evans, S. G. Peters, L. Cook, E.
Switalski, F. Howard, B. A. Peach and
B. K. Langley.

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

The book ‘TV Fault Finding’ is
published by Data Publications Ltd. ll
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R. C. CROSSWORD

Clues Across

4.
8.
9.
10.
1.
12.

16.
19.
21.

23.
24.
25.
26.

13,

Shunt connection applicable also to bars. (8)

Bring on as a consequence. (6)

Too much of this feedback causes howls. (8)
Benders or twisters in crystal microphones. (8)

Even upset timers have their virtues. (6)

Lélt:i‘mate demise of the transmitter p.a. section.
(5,3

Complete harmony, despite having ac. or d.c. in a
muddle. (2, 6)

Virtually, f.e.t. cut-off. (5-3)

Dielectric with permanent poles. (8)

Temporary circuit-checking assembly (if initially
changed, can indicate frequent result!). (4-2)

Draws out (e.g. teeth). (8)

Resident engineers do this to equipment. (8§)

The Yaxley switch is essentially this. (6)

Second dip in the solder-pot. (8)

Clues Down

1.

G

S

18.

20.
22.

Hold back, as at a gate input where output is
suppressed. (7)

This receiver scans a wide frequency range. (9)

Pass away, as with time. (6)

Any number from zero to 360, lag or lead! (5, 10)
Add a square and this defines effective a.c. amps or
volts. (4,4)

In its early days was fondly referred to as ‘lolly
acquisition scheme for expensive research’. (5)

. Points in for p.n.p., points out for n.p.n.(7)
14.
15.
17.

What one of ‘18 Down’ does after switch-off. (9)
Amplification in a closed path. (4, 4)

A diode can do this by passing signals in only one
direction. (7)

The last things transistors want are these valve
essentials! (7)

Complete. (6)

‘18 Down’ are inserted in cylinders made of this
metal. (5)

(For Solution see overleaf)
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Radio

Topics

By Recorder

ANY CONSTRUCTORS BUILD THEIR
M equipment direct from publish-

ed designs, and obtain a
considerable amount of satisfaction
from the process. Others like to design
all their equipment for themselves and
this is an approach which gives even
greater pleasure, since the enjoyment of
construction is enhanced by a quality
which more closely approaches the
creative. I, myself, belong to both
categories although, over recent years,
1 have devoted myself more to the
assembly of home-brewed designs.
Many of these have, however, been
assisted by published designs including
in particular, basic text-book circuits
and manufacturers’ Application Notes.

LOGICAL APPROACH

If you are going to design your own
equipment it is well-nigh essential to
adopt a logical approach. You must
first say to yourself what exactly it is
you are going to build and then sit
down and work out its circuit. The
circuit should be complete with com-
ponent values. In some cases it is
economical to use components, partic-
ularly the more expensive types, which
are already on hand, and this can
qualify one’s approach to the design
and its final specification. Such matters
are, of course, the basic fundamentals
of home construction.

No matter how keen you feel, it is
always inadvisable to start an experi-
mental project unless you have to hand
all the components you think you'll
need. It is frustrating, to say the least,
to advance part-way with the construc-
tion of an item and then have to put it
on one side until the missing parts can
be obtained. It is far better to have all
the components available, since the
process of construction can then
proceed unbroken.

Having acquired the parts, the next
task is to work out the layout in which
they will appear. This is another
instance in which the wisdom of
having all the components on hand
becomes evident, since these can then
be laid out physically and thus give a
practical illustration of the dimensions
required in the chassis, printed circuit
board or Veroboard on which they
are to be fitted. The layout must, of
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course, follow the usual common-
sense rules' required for successful
functioning. Amplifier inputs should
be kept away from amplifier outputs,
a.c. mains wiring should not too close-
ly approach unscreened high imped-
ance a.f. input circuits, and so on. If
some of the circuitry is experimental,
leave a little more space for it than is
required by the components you think
it will need. It may well be that, in the
end, the experimental section requires
one or more extra resistors or capaci-
tors than had been originally antici-
pated.

Next proceeds the actual work of
construction. Assuming that the parts
are to be assembled on a metal chassis,
it is a good plan to complete all the
metal-work before any components
are mounted and wired. Even so, it
sometimes happens that an extra hole
or holes has to be drilled to accom-
modate some part which hadn’t been
foreseen. Great care should be taken
to avoid damaging components which
have already been mounted if this
additional metal-work has to be
undertaken. Should any air-spaced
variable capacitors be fitted on the
chassis, their vanes should be closed
whilst carrying out additional metal-
work, since these components are
especially vulnerable to physical dam-
age. And, of course, all drill-shavings,
etc., must be removed after the metal-
work has been completed.

Eventually, the item is completed
and is tried out. With luck, it will work
satisfactorily at the first attempt, but it

is more than likely that one or two
components, especially resistors and
capacitors, may require adjustment in
value. The experienced experimenter
will have calculated what the most
likely components in this respect are
likely to be, and he will have connected
them into circuit temporarily only. It is
quite possible that the final value
required in a resistor or capacitor is
one which is not available in the
spares box. Under these final circum-
stances it is then quite in order (pro-
vided there is no risk of incorrect
operation in r.f. circuits) to make up
the values, temporarily again, with
several resistors or capacitors in series
or parallel to ensure that the correct
performance is given from the elec-
tronic point of view. The item of
equipment is then nearly complete
and its circuit operation is proven. It
only remains to obtain, on the next
component shopping expedition, cor-
rect resistors and capacitors to replace
the temporary ones, after which these
can be finally soldered into circuit.

One thing is essential for experi-
mental work, and that is a testmeter.
Fortunately, testmeters with quite a
reasonable performance are available
at low cost these days and, provided
they are employed with care, can be of
invaluable help. Experimental work
without a testmeter is virtually im-
possible, since one is then working
completely in the dark.

SPARE METERS

Talking of testmeters reminds me
that one of the most useful buys I have
ever made, so far as experimental work
is concerned, consists of two Govern-
ment surplus panel-mounting meters,
one having an f.s.d. of 100xA and the
otheranf.s.d.of ImA, which I obtained
very cheaply some 20 years or so ago.
I still occasionally use one or other of
these to monitor current in an item of
equipment if I require my testmeter
for other tests in that equipment. But I
use those two meters much more
frequently as volrmeters.

A typical instance arises if I want to
keep an eye on the voltage at any part
of the equipment I'm checking and 1
can’t spare the testmeter for the job.
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If, for instance, the voltage to be
monitored is of the order of 6 to 7
volts, | take the 0-100wA meter,
temporarily connect a 200kQ variable
resistor in series with it, and hook this
combination across the two circuit
points to be monitored. It is important
to ensure, at this stage, that the vari-
able resistor inserts maximum resist-
ance into circuit. 1 also connect my
testmeter, switched to an appropriate
volts range, across the same circuit
points; after which 1 reduce the
resistance in series with the 0-100uA
meter until it gives a reading corres-
ponding to that in the testmeter, i.e.
60pA with 6 volts, 70uA with 7 volts,
and so on. The 0-100nA meter may
then.be left in circuit to function as a
0-10V voltmeter. If the voltage to be
monitored is less than 1 volt, I tem-
porarily connect a 20kQ variable
resistor in series with the meter and
carry out a similar adjustment to
produce a 0-1V voltmeter.

Should the circuit being monitored
be able to withstand a higher meter
current, the 0-ImA meter can be
employed in the same way. This time
the series resistance required is one-
tenth of that needed for the 0-100pA
meter.

All of which goes to show just how
easy it iIs to make up one’s own test
voltmeter incorporating a panel-
mounting meter. One simply needs to
fit the meter in an insulated case and
provide series resistors for each
voltage range required, each resistor
being terminated in a separate socket.
The other terminal of the meter is
connected to a ‘common’ socket. A
0-100pA meter would be better than a
0-lmA meter for an application like
this because, apart from the smaller
current it draws, the series resistors
dissipate an extremely low wattage.
The series resistor for a 0-100V range
would, for instance, be IMQ and, at
meter f.s.d., this would dissipate only
one-hundredth of a watt!

R.F. POWER TRANSISTORS

EMI-Varian announce the intro-
duction of three new communications
power transistors. These, shown in the
accompanying photograph, are speci-
fically designed for operation in broad-
band Class C or linear power ampli-
fiers over the lower v.h.f. range, and
are now available from EMI-Varian
Limited, Hayes, Middlesex.

Operating from 28 volts and cover-
ing the frequency range of 30 to 80
MHz, the devices are the 3 watt type
A3-28, the 25 watt type A25-28 and the
70 watt type A70-28. When used in a
chain consisting of one 3 watt, one
25 watt and two 75 watt devices, a
140 watt output is achieved from an
0.2 watt input.

All the devices are 100%, tested and
guaranteed to withstand infinite
v.s.w.r. at all phase angles when oper-
ated at 80 MHz, 28 volts rated power.
Other features include reliable passiv-
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Three new power transistors introduced by EMI-Varian for operation
at 30-80 MHz. (See ‘R.F. Power Transistors’)

ated single chip construction, greater
high frequency performance in low
inductance hermetic stripline pack-
ages, and optimized power distribution
via graded nichrome resistors.

PATIENT WEIGHING

From Finland comes an interesting
story concerning electronic equipment
for the weighing of hospital patients.
As can be readily imagined, an import-
ant measurement in many intensive
care situations is the stabilizing of a
patient’s weight, and this has been
particularly difficult in the treatment of
burns, pre- and post-operative therapy,
pediatrics and geriatrics, dialysis and
intravenous treatment. The patient
under treatment can now, however,
be weighed with a minimum of
disturbance whilst still in bed with the
aid of the Datex WM-104 Patient
Weighing System.

The weighing system comprises four
strain gauge load cells, which can be
slipped under the legs of the bed, and
an electronic control and display unit.
Signals from the four load cell trans-
ducers are conducted to the control
unit to tare and weight circuits and
amplified to provide a readout on a
panel meter. (Tare, in this case, is the
weight of the bed and bedding without
the patient). The patient’s weight is
determined in kilograms and grams

(after electronic cancellation of tare)
by zeroing the meter panel deviation.
Weight is displayed to six decimal
figures with a maximum patient weight
of 170kg. and a maximum tare-plus-
patient weight of 370kg. The meter
reading sensitivity is better than 10g.
and with a separate suitable recorder
the sensitivity is 1g.

Changes in weight can be shown
directly on the panel meter, or from
an external recorder, or they can be
entered into a computer via a digital
voltmeter. Several equipments can be
connected to a central monitoring
station and optional features include a
weight change alarm system, a record-
er, a carrying case for the transducers
and a stand for the electronic control
unit.

In Helsinki University Hospital the
fluid balance of patients with 70%,
burns has been controlled successfuily
using this system. The readout is not
seriously affected by patient move-
ment or temperature fluctuations and
the system can be installed in less than
30 seconds without disturbing the
patient. The transducers can be
sterilised by gas or liquids and, as they
are connected only by cable. can be
used with any bed or other equipment
such as an incubator.

Further details on the equipment are
available from Datex Oy, P.O. Box 10,
02100 Tapiola, Finland. | ]

Solution to the puzzle on page 757.
ACROSS. 4, Parallel; 8, Entail; 9, Acoustic; 10,
Bimorphs; 11, Merits; 12, Final end; 13, In accord;
16, Pinch-off; 19, Electret; 21, Mock-up; 23, Extracts;
24, Maintain; 25, Rotary; 26, Replunge.
DOWN. 1, Inhibit; 2, Panoramic; 3, Elapse; 4, Phase

difference;

5, Root mean; 6, Laser; 7, Emitter; 14,

Contracts; 15, Loop gain; 17, Isolate; 18, Heaters;

20, Entire; 22, Konel.
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B.H. COMPONENT FACTORS LTD. <"
n n s RC P.0. BOX 18, LUTON, BEDS. LU1 1SV
BARGAIN PRICES ALL GOODS GUARANTEED
ELECTROLYTIC CAPACITOR BARGAIN PACKS ETCECIAOEGTIO BAPRCITORG | cemamic oisc | TRANSISTOR S | zener pioDES Py i
p each ! 06dmidr BORT23p ~  SOmid 25V.Mp pF 500V 2N706 3v3  BZYS8C 10p <M7400N
c c2 c3 lmiaSrOhe2gp | S0mid 20Vien 5pF 2N708 3v9  BZYSSC 10p M7401N
Loimid 25y Imid 25y 4 1mid & PmigR25Y.2. D 150m(d SOV e 10pF 2N1303 4v3  BZYBBC 10p M7410N
L 2mfd 10V 1. 25mid 50v 10 25mid 5 imta (SOY [3p Gamtal 1OUHe, 204 F 2N3866 sve6 IN752A  15; M7430N
6 amfd 50V 10mtd 50V b 10mid e 2mifd 10V 2 &4mfd 15V dp 25,F 2N3055 6V8  BZY3IEC 15y TM7440N
W 25mid 25 25mid 25V 6 25t 2 2l G Camtd: 2511 40,F 8C108 V5 B2Y96C 15y M7470N
= 50mid 10V 12mis 50V azmid 5 2mid SAmtara0f, 60yF | BCY30 10V KS42A  10p SM7483N
| 100mid 50V 3 500mfd 10V 3 100mtd 2= 25mid L00mid] L6V 75pf BFY51 13V BZYBSC 10h T M7493N
4mid 100mid 25V 2 100pF | BEYSE 20v  8ZY88C 10m FAe
dmtd L00mIdu50Y, 120pF 8Fx87 24y B2YSBC 12n FaR131
BARGAIN PACKS Smid 200mtd 6V 2200F | Bsx21 39y IMS259 i51
PVC wire 7 0076 5 10 yds 6 4mid 250mid 6V 10000f BSx60 BZYES TYPE TESTED "'2’2’
RU.C Wies T3H007645 1 Olvels: 8mid | 250mid 10V & 4700 F ci1 BUT UNMARKED e
Smail Muliicore Cible 4 way 10 vds 8mid 250mfd 15 6 0 Ca07 ALL VALUES IN 2
Mimiature Co Ax 10 vds. amid 250mtd 25V 00 uF C426 RANGE 2 13V Sp ULI i
Min Gen Puriiose Switch ng Diode 10mtd 400mtd 10V 0022 uf P346A OR 6 FOR 25p N
Neon 70V Wue Ends 5 for 0 10mfd 500mfd 10V 047 4F V405A b
Resistors Assorted 'W and "W 100 for 40, 30mfd 500mtd 12V 1 pE 25V - oc3s 34
Erectrolypcs Trans tor Tvpe 10med Siie 500mtd 25V = ocie — f
Terminals Red i d Black. 1 par 16mifd 1 640mfd 10V 944 29i
Miniature Push Button IP N O 16mtd 2% 1000mid 3V POLYESTER MIN A F CHOKES MIN
Transtormer 32 0 32 at 150 mA 20mid 2.4 1000mid BV CAPACITORS —= 022pH, TpH. 15 1H ELECTROLYTIC
Lamphoider Metal 2 pin S B € 28mid 2+ 1000mfd 12v 0001 uF 400V 2p 22pH 12pH. 15 cazs
Pats Assorted 25mid 4 1000mid 25V 101 uF 400V 3p TUNNEL 22pH 1 duF A0V g
Sikcon Diode 400V 24 25mid 5 1000mid 50V 0068 F 160V 3p DIODES W 5% Resistors Vg fuF 4OV 4a
Siicon Diade 100V 204 32mfd 2. & 2000mfd 12V WI24F  Is0v 3p IN3717 €1 Mixed Values FoOEV da
Rubber Strap 18| a 32mid 50V & 2000mfd 25V W22F 250V 4 TH715 50p 100 for 60p L
Electrolytic 25 pF 25V 201160 40mfd 6V 1 2500mid 12V 47 uF 1716 40p Latest Transistor mUF 25V dm
Electrolytic 2 5 iF 50V 25 114 605 40mid 15V 1y 2500mid 25V 25p 10pF 100V aEp TH17 50p Equivalents Book 40p 100pF 64V 4a
50mfd 10V 3p B2pE 0V A
TERMS CASH OR CHEOUE WITH ORDER POST AND PACKING FREE ON ORDERS ABOVE £5 FOR SMALLER ORDERS PLEASE ADD 10p DISCOUNT ORDERS ABOVE £10-—10%
ABOVE £20- 15% ALL GOODS ADVERTISED ARE TOP GRADE PROFESSIONAL COMPONENTS AND SUBJECT TO A MONEY REFUND GUARANTEE IF NOT SATISFIED WE HAVE MANY
COMPONENTS NOT AOVERTISED ANO ENQUIRIES ARE WELCOME. BUT MUST ENCLOSE AN SAE FOR REPLY PRICES LIST 5p. OATA SHEETS 5p. TRADE ENQUIRIES WELCOME

gutee" RADID AMATEUR ... ¢ 7100

Short Wave

Enthusiast "P[Hnmnls “M‘“H““K FULLY REVISED

MAKE SURE 50 PAGES
OF VOUR ONLY 45p
ooy

P. & P. 6D
NOW!

W&
yo MR
nh'ﬂ s

Post this coupon, together with P.0. for 51p (to include
postage) to DATA PUBLICATIONS, 57 MAIDA VALE,
LONDON, W9 1SN

——— — — — — — — — ﬂ
Please send me the New Edition of “THE RADIO AMATEUR
OPERATOR'S HANDBOOK"” DATA BOOK No. 6 1

% AMATEUR PREFIXES

* AMATEUR CODES

% LOCAL TIME CONVERSIONS

* 8 MAPS

* FREQUENCY/WAVELENGTH
CONVERSION TABLES

% POST OFFICE REGULATIONS

MANY OTHER ESSENTIAL ITEMS

| enclose cheque/crossed postal order for ......... .

BLOCK LETTERS PLEASE
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SMALL ADVERTISEMENTS

Rate: 4p (9d) per word. Minimum charge 60p (12/-).
Box No. 10p (2/-) extra.

Advertisements must be prepaid and all copy
must be received by the 4th of the month for
insertion in the following month’'s issue. The
Publishers cannot be held liable in any way
for printing errors or omissions, nor can they
accept responsibility for the bona fides of
advertisers. (Replies to Box Numbers should
be addressed to: Box No. , The Radio
Constructor, 57 Maida Vale, London, W9 1SN)

NEW CATALOGUE NO. 18, containing credit vouchers
value 50p, now available. Manufacturers new and
surplus electronic and mechanical components, price
23p post free. Arthur Sallis Radio Control Ltd., 28
Gardner Street, Brighton, Sussex.

MECCANO FOR “CYCLOPS” - Special Pack of all Mec-
cano parts required — £2.98 including postage. Send off
today to The Meccano Spare Parts Specialists and start
building! “Everything Meccano® at M. W. MODELS, 165
Reading Road, Henley-on-Thames, Oxon. Telephone 3342.

RECORD TV SOUND using our loudspeaker isolating
transformer. Provides safe connection to recorder.
Instructions included. £1 post free. Crowborough

Electronics (R.C.), Eridge Road, Crowborough, Sussex.

SERVICE SHEETS (1925-1972) for Televisions, Radios,
Transistors, Tape Recorders, Record Players, etc., by
return post, with free Fault-Finding Guide. Prices
from Sp. Over 8,000 models available. Catalogue 13p.
Please send S.A.E. with all orders/enquiries. Hamilton
Radio, 54 London Road, Bexhill, Sussex. Telephone;
Bexhill 7097.

CHROMASONIC ELECTRONICS is well and living at
56 Fortis Green Road, London N10 3HN. 40 page illus-
trated catalogue 20p. post free.

FOR SALE: VHF KIT, 80 - 180 MHz. Receiver, tuner,
converter. World wide sales. Incomparable. £4.00 or
s.a.e. for literature. Johnsons (Radio C), Worcester
WRI1 2DT. .

FOR SALE: Cossor transistorised portable, LW, MW and
VHEF. Black leather. 63 x 4 x 2in. £5. Box No. G179.

BUILD IT in a DEWBOX robust quality plastic cabinet
2 in. x 2% in. x any length. S.A.E. for details. D.E.W.
Ltd., 254 Ringwood Road, Ferndown, Dorset. Write
now — right now.

“GOVERNMENT SURPLUS WIRELESS EQUIPMENT
HANDBOOK?”. Contains circuits, data, illustrations and
valuable information for British/USA receivers, trans/rec-
eivers. Includes modifications to sets and test equipment.
Price £2.85, p.p. 15p. Wanted all types of communi-
cations receivers and test equipment. Top Prices paid. What
have you? Gerald Myers (RC), 18 Shaftesbury Street, Leeds
LS12 3BT.

MEDICAL FORCEPS. Stainless steel 5 in. Ratchet locking.
A real friend in the radio workshop. 55p. inc. postage.
Send cash or cheque with order to: B. Mitchinson,
4 Fraser Close, Bexley, Kent.

STAMP COLLECTION for sale. Catalogue value £150.
Offers? Box No. G180.

TUITION GIVEN in practical maths for Telecomms., and
ordinary level maths. Telephone: 01-385-5288 evenings.
FOR SALE: Turmix Swiss kitchen mixer, with liquidiser and
3 sets stirring attachments. 240V, 50Hz. Full working

order. £8. Box No. G182.

(Continued on page 763)
JULY 1972

BENTLEY ACOUSTIC CORPORATION LTD.
38 Chalcot Road, Chalk Farm The Old Police Station
LONDON, N.W.1. Gloucester Road
01-722-9090 LITTLEHAMPTON Sussex
PHONE 6743
Please forward all mail orders to Littlehampton
OA2 .30 | 12BE6 .30 | EBC4l .48 | EMS1 .37 | PL83 30 | Uvdl .38
OB2 30 | 12BH7A EBC81 .29 { EMs3 .75 | PL84 28 | UY8s .23
5U4G 30 .27 | EBF80 .30 | EM&4 .31 | PLSO4 .60 | X41 50
5V4G 33 | 12KS .50 | EBF83 .38 [ EME7 .34 | PL508 90 [ ACl65 .25
5Y3GT .25 | 195AQs 24 | EBF89 26 | EYSt .29 | PL509 1.30 | ADI40 .36
74G_ .33 | 20P4 " g9 | EC92 34 | EY8L .35 | PL802 .75 | ADI149 .50
6/30L2 .53 | 3octs .85 | ECC331.50 | Ev8) .58 | PX4 116 | ADI6Il .45
6AQS 21 | 30C17 .74 | ECC81 .16 | EY87/6.27 | PY332.50 | ADI62 .45
6AT6 .18 | 30CI8 .58 | ECCB82 .19 Y83 40 | PY81 24 | AF114 25
6AUs .19 | 30Fs .61 | ECC83 .21 | Ez40 40 | PY82 23 | AFLIS (15
6AV6 .28 | 30FLI .58 | ECCsa 28 | EZ8so .19 | pves 26 | AF121 30
6BA6 .19 | 30FL2 .58 | ECC85 .32 | Ez81 .20 | PY88 31 | AFi126 (I8
6BE6 .20 | 30FLI4 .66 | ECC88 35 | GYsd1 .75 | PYs00 .95 | BClo7 .13
6BH6 .43 | 30LiS .55 | ECF80 27 | Gz34 .47 | PY80oo 31 | BCrog .13
6Bl6 39 | 30017 65 | LCF82 25 | HvR2 .s3 | Pvysor 31 | BCII3 .25
6BR7 .79 | 30P12 69 | ECF86 .64 | KTw6l.63 | QQvo3/ BCL18 .23
6BW6 .72 | 30P19 .55 | ECH42 57 | KTwW62.63 10 BCZI1 .38
6BW7 S0 | 30PLI_ .57 | ECH8t .25 | KTwe3.50 [ RI19 28 | BF1s9 (25
6BZ6 .31 | 30PLI3 75 | ECHS83 38 | KTes6 .80 | U9 1.73 | BFi163 .20
6C4 28 | 30PLI4 62 | ECHS84 34 | PC86 44 | U2S 62 | BFI80 .30
6CUS .30 | 30PL1S 87 | ECL80 .28 | PC88 44 | U26 .53 | Bvi0o .i8
6F1 59 | 35L6GT.42 | ECL82 28 | PCo7 .36 | UIgt .56 [ BYI126 .15
6F18 .45 | 35w4 .23 | ECL83 .52 | pcooo .29 | U2si .62 | BYI27 .8
6F23 .65 | 3524 24 | ECL84 .54 | PCC84 .27 | U301 4 OASI "9
6F28 35Zs 30 | ECL86 .33 | PCCe8 .39 801 .76 | OA91 w9
6H6GT .15 | S0L6GT.45 | EF22 63 | PCCs9 .42 | UABCS0 OA9S .09
6K7G .10 AF91 20 | EFal .58 | PCCiB9.46 0C23 38
6K8G .16 [ DAF96 .33 | EF80 21 | PCF§0 26 | umcsi 40 | OC24 .38
6L6GT .39 | DF91 14 | EF83 .s4 | PCFs2 .30 | UBF80 .28 | OC2s .8
6Q7GT 43 | DF9% 34 | FF85 .25 | PCFs4 a0 | UBF89 28 | OC3I5 .12
6U4GT DK91 .26 | EF86 27 | PCF86 .44 c92 .35 | oCaa 10
V6G .17 | DK92 .35 | EF89 23 | PCF801.28 | UCC84 .33 | OC45 HI
6X4 20 | Dxe6 35 | EF9l .17 | PCFs02.3 UCCss 33 | oCa6 .15
7Y4 60 | DL92 23 | EFS2 28 | PCFg806.55 | UCF&0 .31 | OC70 .13
9D7 .78 | DL94 .32 | EFI83 .25 | PCL&2 .29 | UCH42.57 | oC7l i1
10F1 .75 196 .35 | EF184 .27 | PCL83 .54 | UCHSI .2 0C712 .11
10F18 35 | DY87/6.22 | EH90 .34 | PCL&4 32 | UCL82 .30 | OCr4 23
12A6 .63 Y802 .29 | EL34 44 | PCL805.37 | UCL83 48 | oC7s i1
12AC6 .40 | ES8CC .60 | EL4l .s3 | PCL86 .36 | UFai OC78 .15
12AD6 40 | EISOF 90 | EL42 .53 | PDsS001.44 | UF80 .35 | OC78D .i5
12AE6 48 | EABCS0 EL84 2 PEN45 .4 UF85 34 | OC81_ 11
12AT6 .23 9 | ELSt 23 | PFL200.50 | UFSé .63 | OC8ID .i1
12AU6 2] | EAF42 48 | ELss .32 | PL36 46 | UFge 27 | ocs2 .1
12AV6 28 | EB34 .20 | ErL80 75 | PL8I 42 | UL4l .54 | OC83 .20
12BA6 .30 | EB91 1o | EM80 37 | prs2 .28 | ULsé .28 | OCs4 .24
All goods are unused and boxed, and subject to the standard 90-day
guarantee. Terms of business: Cash or cheque with order only. No
C.0.D. orders accepted. Post/packing charge 3p per item subject to a
minimum of 9p per order. Orders over £5 post free. All orders despatched
same day by first class mail. Complete catalogue with conditions of
sale 7p post paid. Any parcel insured against damage in transit for only
3p extra per order. Business hours 9 a.m.-5.30 p.m. Sats. 9 a.m.-1 p.m.
Littlehampton closed Sats. No enquiries answered unless S.A.E.
enclosed for reply.

AMBITIOUS ENGINEERS

THE LATIST ERATIDN OF EMGIMEERIHG o PORIUMITITS

SEND FOR YOUR FREE COPY TO-DAY

NEW OPPORTUNITIES is a highly informative 76 page guide
to the best paid engineering posts. It tells you how you can
quickly prepare at home for a recognised engineering qualification
and outlines a wonderful range of modern Home Study Courses in
all branches of Engineering. This unique book also gives full details
of the Practical Radio & Electronics Courses administered by our
Specialist Electronics Training Division — explains the benefits of our
free Appointments and Advisory service and shows you how to qualify
for five years promotion in one year.

PRACTICAL EQUIPMENT INCLUDING TOOLS
The specialist Electronics Division of B.LET. NOW offers you a
real laboratory training at home with all the practical equipment
you need, plus Basic Practice and Theoretical Courses for beginners in
Radio, TV, Electronics, etc,
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
Dept. (B10), Aldermaston Court, Reading RG7 4PF

™ "™ SENDOFFTHIS COUPONTO-DAY!™ ™

Tick subjects that interest you:

I AMSE (Elec) [J City & Guilds Certificate [] RTEB Certificate [J
Radio Amateurs’ Exam [] DMG Certificate [J Colour TV [
Electronic Engineering [ ] Computer Electronics [] Radio and TV

IServicing[] Practical Electronics [ Practical TV and Radio [J
Please send booklets & full information without cost or obligation.

OCCUPATION. .. .1 e eias

To: BIET Dept. B10, Aldermaston Court, Reading RG? 4PF I
Accredited by the Council for the Accreditation
of Correspondence Colleges

| I —
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RADIO
OPERATORS

PMG 1

DO PMG II

yoy (Mt %)

H AVE 2 YEARS @
OPERATING
EXPERIENCE

POSSESSION OF ONE OF
THESE QUALIFIES YOU
FOR CONSIDERATION
FOR A RADIO OFFICER
POST WITH THE
COMPOSITE SIGNALS
ORGANISATION

Onsatisfactory completion of a 7 months
specialist training course, successful ap-
plicants are paid on scale rising to £2365
pa; commencing salary according to age
— 25 years and over £1664 pa. During
training salary also by age, 25 and over
£1238 pa with free accommodation.

The future holds good opportunities for
established (ie pensionable) status, service
overseas and promotion.

Training courses commence every
January, April and September. Earliest
possible application advised.

Applications only from British-born Male
and Female UK residents up to 35 years of
age (40 years if exceptionally well qualified)
will be considered.

Full details from:

Recruitment Officer,

Government Communications
Headquarters,

Room A/1105,

QOakley Priors Road,

CHELTENHAM ,

Glos., GL52 5Ad.

Tel: Cheltenham 21491. Ext. 2270.

NEW STYLE
SELF-BINDER

for “The Radio Constructor’”

The “CORDEX" Patent Self-Binding
Case will keep your issues in mint
condition. Copies can be inserted or
removed with the greatest of ease. Rich
maroon finish, gold lettering on spine.

Specially constructed Binding Cords are made
from Super Linen of great strength, very hard
twisted and twice doubled. They are attached

to strong RUSTLESS Springs
1 under tension, and the method

adopted ensures PERMANENT
¥ RESILIENCE of the Cords. Any
3 slack that may develop is
t immediately compensated for
and the Cords will always
remain taut and strong. It is
impossible to overstretch the
| springs, as a safety check
i device is fitted to each,

SERT Ry

R
P

PRICE 75p P.&P. 14p

Available only from:—

Data Publications Ltd.
57 Maida Vale London W9 ISN
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SMALL ADVERTISEMENTS

(Continued from page 761)

‘SHORTWA\"E VOICES OF THE WORLD’, £1.55: an
exceptional book. World Radio TV Handbook, £2.80.
How To Listen to the World, £1.35. Under £2 postage 10p
worldwide. I.R.C./3p for price list. (Mail only). David
McGarva, Box |14B, Head Post Office, Edinburgh, EH1
IHP. Closed June 20th - July 3rd.

FOR SALE: Ultraviolet light viewing cabinet. Suitable for
stamp collectors for phosphor detecting. £3. Box No. G181.

MINI MAINS PACK KIT. Safe double-wound mini trans-
formcr. silicon rectifiers, 1000uF smoothing. instructions.
Buildable to size of PP6 cte. 9V, 120mA. 90p, U.K. post
5p. Mail order only. AMATRONIX LTD.. 396 Seclsdon
Road. South Croydon, Surrey CR2 0DE.

MOSLEY DIPLOMAT 2, 2 metre 5/8 wave omnidirectional
ground plane antenna. £3. Box No. G183.

“MEDIUM WAVE NEWS” Monthly during Dx season —~
Details from: K. Brownless, 7 The Avenue, Clifton, York.

BOOKS TO CLEAR: Science Survey 3, Vista Books, 50p.
Disease and its Conquest, 25p. Ski-ing Sor Beginners, 25p.
Moscow, A Short Guide, 30p. Thyratrons, Philips Tech.
Lib., 20p, The Colour of Canada, 50p. Box No. G184,

FOR SALE: D.C., A.F,, LF. or R.F. amplifiers 50p (gain
3,600T, 3,600T, 24dB, 24dB respectively), size 1 cm. x 1 cn.
x & cm., f-200MHz max. [CI2 £2.00; SN7274] 40p;
2N706, 2N3702, 2N2926, 2N2501, 2N2412. all 5p each.
All items 5p P. & P. M. Waiterson, 28 Beltoy Road,
Kilroot, County Antrim, N. Ireland.

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to members including Q.S.L. Bureau, Amateur
and Broadcast Translation, Technical and ldentification
Dept. - both Broadcast and Fixed Stations, DX
Certificates, contests and activities for the SWL and
transmitting members. Monthly magazine, Moniror,
containing articles of general interest to Broadcast and
Amateur SWLs, Transmitter Section and League affairs,
etc. League supplies such as badges, headed notepaper
and envelopes, QSL cards, etc., are available at reasonable
cost. Send for League particulars. Membership including
monthly magazines, etc., £2.00 per annum. (UK. and
British Commonwealth), overseas 6 Dollars or £2.50. Sec-
retary ISWL, | Grove Road, Lydney, Glos., GL15 5JE.

ARE YOU A MOTORING ENTHUSIAST? The Seven-
Fifty Motor Club caters for all types of motor sport-
racing, rallies, hill climbs, etc. Monthly Bulletin free
to members. For full details write to: The General
Secretary, Colin Peck, “Dancers’ End”, St. Winifred’s
Road, Biggin Hill, Kent.

MARINE TYPE SPEAKER, 7in. circular metal case, £1.50.
Tannoy p/a type weather-proofed microphone, £1.
Marine freq. xtals, 2009, 2306, 2381kHZ #in. pin spacing,
£1. Box No. G185.

DUPLICATING FOR TRADE, Club newsletters, bulletins.

Quick Service. S.A.E. with enquiries. G8FNJ Duplicating,
20 The Crescent, Stowmarket, Suffolk.

1920’'s BROWNIE CRYSTAL SET, loading coil, horn
loudspeaker. Exchange for kit type Lissen or Eddystone
receiver. Box No. G186.

HOLIDAY ACCOMMODATION. Burwood Lodge Hotel,
Dawlish Road, Teignmouth, South Devon. Especially
suitable for parents with young children. Facing south,
on the cliffs, direct access by private path to the sea.
Mothers’ kitchen, automatic washing machines, baby
listening service. Licensed lounge. Ample free parking.

(Continued on page 764)
JULY 1972

A fascinating
foundation

for your child’s
future...

In Radlio & Electronics with

NO SOLDERING
BATTERY OPERATED

A teenager will enjoy-many exciting hours
constructing experiments with tus Radionic Kat

Not only 1s 1t entertaining and absorbing
but the knowledge gained of the principles of
electronics 1s imvatuable in helping with general
studies for higher education
Sosimple and practical to use-and there is no
soldermg whatsoever

You couldn’'t choose a better gift for any
occasion-our why not just buy one anyway?

Radionic Products Limited
St Lawtence House, Broad Street
Boste 1 BST 2HE Tel 0272 26351

t ~ 1 S '

PHILIPS
I NN N N e

Poose end e lterature on Radionic radio and
electronics construction kits

NAME
ADDRESS

Tulbe s
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PLAIN-BACKED

NEW STYLE
SELF-BINDERS

for your other magazines

(max. format 71" x 93)

The “CORDEX"” Patent Self-Binding
Case will keep your copies in mint
condition. Issues can be inserted or

removed with the greatest of ease.
Specially constructed Binding cords are
made from Super Linen of great strength,
very hard twisted and twice doubled.
They are attached to strong RUSTLESS
Springs under tension, and the method
adopted ensures PERMANENT RESILI-
ENCE of the Cords. Any slack that may
develop is immediately compensated for,
and the Cords will always remain taut
and strong. It is impossible to over-
stretch the springs, as a safety check
device is fitted to each.

COLOURS: MAROON OR GREEN

(If choice not stated, colour available will be sent)

PRIGE70p P. & P. 14p

Available only from:—

Data Publications Ltd.
b7 Maida Vale London W9 1SN

764

SMALL ADVERTISEMENTS

(Continued from page 763)

WORLD DX CLUB covers all aspects of SWLing on
Amateur and Broadcast Bands through its monthly
bulletin “Contact™. Membership costs £1.38 a year.
Enquiries to Secretary, WDXC, 11 Wesley Grove,
Portsmouth, Hants., PO3 5ER.

FOR SALE: Wireless World April 1964 to December 1971,
The Radio Constructor June 1965 to December 1968.
8p per copy plus postage. Box No. G187.

FERRITE AERIALS. Litz wound M.W. 2} x § x }in. with
coupling coil, 30p. Miniature dynamic microphones,
2000Q impedance, § x § x +sin., will also work as mini
speakers, 45p post paid. Drew, 77 The Crescent, South-
wick, Sussex.

FOR SALE: OSCILLOSCOPE, Ministry type CT52, mini-
ature 23 inch CRT. V.G.C. with handbook, £20. Marconi
attenuator TF338 variable 0-100dB. V.G.C. £6. Offers, en-
quiries, S.A.E. Carriage extra. Box No. G188,

POSTAL ADVERTISING? This is the Holborn Service.
Mailing lists, addressing, enclosing, wrapping, facsimile
letters, automatic typing, copy service, campaign planning,
design and artwork, printing and stationery. Please ask
for price list. — The Holborn Direct Mail Company,
Capacity House, 2-6 Rothsay Street, Tower Bridge Road,
London, S.E.1. Telephone: 01-407 1495.

FOR SALE: Radio Constructor June 1964 to December 1970.
Offers? 33 Colne Road, Halstead, Essex.

FOR SALE: CODAR CR70A receiver and preselector. In
excellent condition. Almost unused. Private sale. £20.00.
Box No. G189.

ESSEX GARDENERS. Buy your bedding and rock
plants, shrubs, etc., also cacti from May’s Nurseries,
608 Rayleigh Road, Hutton, Brentwood, Essex. Callers
only. Monday to Saturday.

THE BRITISH AMATEUR ELECTRONICS CLUB.
A club for all who are interested in electronics as a hobby.
Quarterly Newsletter sent free to members. Subscription
SOp per year. Details from Hon. Secretary, J. G. Margetts,
17 St. Francis Close, Abergavenny, Mon.

FOR SALE: Heathkit GC-1U communications receiver, £15.
Harting tape deck, 3 heads, preamps, p.s.u., cabinet, £25.
Hew Hansen transistor checker, £5. Portable valve tester,
£5. New Audman Adroit F.M. front-end, silicon tran-
sistors, £4.50. Hi-Fi equipment cabinet, £5. Pye speaker,
£2.50. Buyer collects (evenings). Hatch, 9 Glenwood Road,
Hounslow, Middlesex.

IF YOU HAVE ENJOYED A HOLIDAY on the Norfolk
Broads, why not help to preserve these beautiful water-
ways. Join the Broads Society and play your part in
determining Broadlands future. Further details from:-
The Hon. Membership Secretary, The Broads Society,
““Icknield”, Hilly Plantation, Thorpe St. Andrew, Norwich,
NOR 85S.

FOR SALE: A large number of Radio Constructor|Practical
Wireless| Practical Television/Wireless World for disposal.
Letters only in the first place. R. Hicks, 18 The Close,
Dunmow, Essex.

FREQUENCY LIST TRANSFERS. We have a limited
supply of sheets of Dial Frequency Transfers in black.
Short Wave frequencies 1.8Mc/s to 32Mc/s and
144Mc/s and 146Mc/s. Includes amateur band marker
frequencies at 100kc/s points and other short wave
frequencies from 2 to 32Mc/s at every 500kc/s points.
Each frequency is repeated. Two sheets for 5p, five
sheets for 10p, postage 3p. Data Publications Ltd.,
57 Maida Vale, London W9 ISN.

THE RADIO CONSTRUCTOR

wwWwW americanradiohistorvy com


www.americanradiohistory.com

CHASSIS

Gt

H.L.SMITH & CO.LTD. BLANK CHASSIS
287/9 Edgware Road

and FOUR-SIDED 16 SWG ALUMINIUM
EDGWARE ROAD, London W2 1BE Size Price Base Size Price Base
CASES by TEL: 01-723 5891 6x4x2 34p  17p  10xBx2;” 66p  30p

Ix4x14” 33p 18p 12x7x2:"  66p 33p

CASES ALUMINIUM, SiLVER
HAMMERED FINISH

Type Size Price Type Size Price
8x6x2” £1.00 W 12x7x7”  £2.50
6x6x3” £1.05 W 15x9x8”  £3.15
4x4x2” 80p 8x6x6” £2.25
4x4x4” 95p 12x7x7”  £2.80
Six4ix4f” £1.15 13x7x9”  £3.15
Bx6x6” £1.45 15x9x7” £3.35
9x74x34” £1.55 17x10x9”  £4.15
15x9x9”  £3.00 19x10x85" £4.25
8x6x6” £1.90 *Height
Type N has removable bottom, Type U re-
movable bottom or back, Type W removable
front, Type Y all screwed construction, Type
Z removable back and front.  Plus p.&p.

§CCCCCZZZ
NN =< =< =<

Tx5x2" 40p 19p 12x9x23”  Tép 38p
8x4x2” 38p 19p 13x8x23”  Tép 38p
84x54x2” 44p 2p 14x7x3” 80p 36p
9Ix7x2” 50p 26p 14x10x23”  88p 47p
10x4x23”  50p 21p 15x10x23”  92p S0p
12x4x23”  §5p 22p 17x10x3”  £1.10  55p
12x5x3” 66p 26p Plus post and packing
TO FIT OUR CASES
7x5ix15”  38p 2ip 12x63x2”  60p 33p
Tx53x2” 43p 2p 14x83x2” T4p 44p
11x63x14” 48p 30p 153x94x24” 94p 52p
11x63x2” 55p 30p 173x93x2;” £1.05  59p
Plus post & packing

PANELS: Any size up to 3ft. at 36p sq. ft. 16 s.w.g.
(18 s.w.g. 32p). Plus postage and packing

YUKAW S50 PROFESSIONAL THE

SELF-SPRBN roran dccosol |
. e amrdrying

Get “/Vef R BLACK WRINKLE
NOW, (CRACKLE) Finishes

Yukan Aerosol spraykit contains 453g. fine quality. durable easy instant Other Yukan Aic
spray. No stove baking required. Hammers available 1n grey and blue, Orying Aerosols,
92p care. pd. Modern Eggshell Black Wrinkie {Crackie) producing a 30 453g. st R2p
texwred finish, 92p carr. pd. all at BTp per push-button self-spray can st Carr. pd,

our counter. Also dutable, heat and water resistant Black Matt fimsh acloges
(3339 sell-spray cans only) 77p carr, pd. EmciChionate
SPECIAL OFFER: Ono can plus optional Wansfarable snap-on trigger e
handie {valye 25p) for 98 carr. pd. Choice of 13 self-spray plain colours Bre. 2
and primer (motor car quahty) algo availabie.

Please anciose cheque or crossed P.0. for total smount direct to ==

DEPT:RC/7YUKAN, 307a EDGWARE ROAD, LONDON W2 18BN
We supply many , Municipal y
Instiutes and Leading industia) Organisations--We can supply you 100, Now Brirish E"

Duen all day Satwdsy. Cfosed Thursday afternoons. even better

MORSE MADE EASY!!!

FACT NOT FICTION. 1f you start RIGHT you will be
and commerclal Morse within a month. (Normal progress te be expected.)
Using aclentitically prepared 3-speed recerds you autematically learn to
recognise the code RHYTHM without transiating. You can't help it, It's as
easy as learning a tune. 18-W.P.M. in 4 weeks guaranteed. Compiete
course £4.50 (Overseas £1 ox . For turther details of course ring s.t.d.
01-660 2896 or 01-668 3255 or send 4p stamp for explanatory heokiet to:
SIHSC/Box 38, 45 GREEN LANE, PURLEY, SURREY.

b | 0
. “A TINY FIAME UPTO
i 50

QO0F/
ELDS-BRAZES
u SOLDERS E 1“ 99 //

INC.3 FLAME TIPS
A precision tool using a combination of
butane and compressed oxygen.
U.S.A. manufactured. Gives two

sizes of flame of pencil lead =
thickness. Adjustable P
temperatures 7

up to 5,000 °F. -~

Lights instantly. No priming. Cuts metals, welds,
brazes and solders etc., gold and silver. Ideal for .

electronic construction and all fine precision work, clock makers, silver-
smiths, etc. Up to 40 minutes operation using fuel supplied. Replacement
set of 2 oxygen and 1 butane cylinders £1:50 inc. post. Complete with
detailed instructions. Only £10.99 plus 31p p. & p. Send £11.30.

JOHN DUDLEY & CO.LTD,, (Dept. RC.1), 301 Crickiewood Lane
London, N.W.2. Tel.: 01-458 5917 (Caliers welcome - Easy Parking)

SYNTHESISER
MODULES

Voitage-controlled modules for synthesiser construction and
other musical MIRACLES! Catalogue 15p. D.E.W. Lid., 254
Ringwood Road, Ferndown, Dorset.

C. HADLEY

{No callers please)

All our stocks are brand new with money back guarantee

24a WOODHILL, HARLOW,
ESSEX.
Add 5p P. & P. Price list 10p or free with orders.

ACI26  13p [ BC2l 8p | OC2: 2p [ MULLARD POLYESTER CAPACITORS €280 SERIES — ADI6L ADI62 | Unmuvked but
5 5 250V 1 nting F.0015;F, 0 022, 1 3p, V0047 10E.0:068, 1,3 L p. 1,0, dp. B tae]]

AC127 bip | BDULG T9p | OU28 30 . A i (A S . it p-in M P fully tested
acis 13| i o0 | OC29 36y | 0150t F.5p.0 61p. 017K 8 p. 068F, 11p. 10,1, 13p. 1 5,0, 20p. 22K, 2p. A
ACI6 25p | BD13 i6p | OC 2y | MULLARD POLYEST APACITORS C29f SERTES " 1-9 561 -
ACHIK - 20p | BD1 59p a6p | 100V 0010k, 04 FoOO0220F, 000330F. (100171 00068uF. 0-MuF. 0015 10 plus s2p | 19 B8peact
ACHZK 20 | BE19S 15p 18p | U022uF. G03301 3. 0647F. 0068 F. 0 1 18 2.7 p. 033 1 p. 0 4T F 10plus 31p
ADIS 40p | BFY30  15p 2ip | 13p. 160V 0010F, -0150F 0:022F, 00 d Ip. O LF. 3Lp. O 150F, 41p.
ADI50 14p | BEYSI 125 2 | 0220F, 5p. 0330F 6p. 0 501 Tip, 068.F, - 1C107 1O Tl
ADISL 86p | MEGI02  18p 2n | ELECTROLYTIC CAPACTTORS MULLARD C126 SERTLS 6p each . -
ADIY e | MENKO Lip 47 EV) 10 25, 10 25, 80 25 160 25, 320 245, 5K 321649, 12 50 4. 400 13C109 tully tc
Absz A P | MEs101 10p 10p § G0 25 61,50 64, 100 64, 200 61, 320 61, 4 10, 1610, 3210, 64/10 10. 200/10. | | 4 8 2N2926C
AF1I 15p | ME102 120 Ap | 25 20 16, 10°16. HO 1 ] | 25, 12:5/25. 2525, 50 25, KO 25. 140 X P
AF115 15p | MEGO02  14p 19p 110,810, 16 1 3040, 061 61 HLG 6,10 61, 20:651, 42 64 1099 » 3p cuch
AFli6 15p | MEGIOL 1ip 130 | MULLARD €137 SERIES 100 plus 6p
APl 15p | MEGLO2 - 15p T F 100 30,160 25, 250 16, 100 10, 610 64, 800 4. 1000 2:5. 9p. 100 64, 160/10. 250 25, 400 1
Al10g 59p | MM d2p 130 10 1250 1 11600 25, 12p. 160 64, 230 40, 100 25, 610 (K0 1, 1000, ACI2I&ACI2S
Qll:ll‘“ ;{)‘lz ;\:}‘:5}1 :2:: l):»: N6 1.2 tip, 1,400/ 10 614 25, 3200 1100 R 10, 250014 1,400, 25, 18p. BC182L range | 1 o 13p
AU op [ OC 13p e R o ) I‘,’?LU”E GOMIL Fama 19 8p plus 11p
BC1Y; #p | OC 13 ' oo . o (EHS, (4, i) BOEAGLS 3 0 &
BC 18 8h i S o | n Ipeach | |, wear. Single 12p. Dussl gong (ste 10 plus 7 | 10 9
BC109 Bp | ¢ 12p 7p | rnse Z2obms to 10 hms tepe TR 10p. Any type with 1.1, Switch 12p ext

115 B t nn  oxide 4
:2“;;[ " || e » 3p each | #Super Low Priced Linear LC's - PR
BCISIL #n | ocsD 13 op [ Lo Lol Wge 09 dp 728 0% Tap ) 0 A
BCIL  8p | OCHd 200 1p | MINIATURE NEON LAMPS 5p euch | 709 1L 32p w3 DI 89p | 5 watt Powes 16 wutt Audi

9y 17 5 oh | HBEES TemaA 23 7ilc TU9  38p  Tilc 8 pin DIL 38p s 8,
G Bl o e | 320 | G1795 0 6ma or 1158 | 70 DL 36 Tisc O azp | ATR EL3U s v

Please mention THE RADIO CO
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INDEX TO VOLUME TWENTY-FIVE

August 1971 - July 1972

AMPLIFIERS
A.F. Amplifier for Beginners, by J. Hossack ..
Novel A.F. Amplifier, by J. A. Brett
Second A.F. Input, by S. L. Thomas

The ‘F.E.T. Twin', by Sir Douglas Hall, K.C.M.G., M.A. (Oxon) ..

AMPLIFIER ANCILLARIES
Crystal Microphone Lead Extender, by S. V. Jenkins
High Impedance Transistor Pre-Amphﬁer, by G. W. Short .

ELECTRONICS
A.C./D.C. Mystery Bulb, by A. L. Chivers . ..
Alternative Multi-Voltage Circuit, by B. E. Hawker ..
Automatic Thyristor Dimmer, by G. D. Howat ..
Cyclops (Electronic Robot), Part 1, by L. C. Galitz ..
Electronic Egg-Timer, by G. A. French.

GaAs Transistors in GHz Amplifiers, by J. B Dance M Sc..

‘Magic’ Number Indicator, by G. A. French ..
New Electrometer Device, MBH 1, by M. J. Darby

Notes on Semlconductors Further Notes 1, by P. W:IIiams. .

Notes on Semiconductors, Further Notes 2, by P. Williams
Notes on Semiconductors, Further Notes 3, by P. Williams
Notes on Semiconductors, Further Notes 4 by P. Williams
Notes on Semiconductors, Further Notes 5, by P. Williams
Notes on Semiconductors, Further Notes 6, by P. Williams
Notes on Semiconductors, Further Notes 7, by P. Williams

Notes on Semiconductors, Further Notes 8, by P. Williams

Solid-State “Relay”, by G. A. French ..

Sound Operated Camera Flash, by M. G. Argent ..
The Surface Charge Transistor, by J. B. Dance, M .Sc.
Thyristor Turn-off Methods, by D. E. Vaughan
Triggered Door Alarm, by G. A. French ..
Versatile Successive Swnch by G. A. French ..
“Vibratron™ Vibrato Unit, by R. J. Cahorn

GENERAL
A Better Printed Circuit Resist, by 4. G. Blewett
A Table-Top Work Bench, by A. C. Gee, G2UK
Aerial Distribution Board, by C. S. Johnson
An Enlarger Timer, by B. E. Hunter

An Electrostatic Generator, by D. P. Newton, 'B. Sc., ‘Grad.Inst.P. a

Automatic Morse Practice Keyer, by A. G. Blewett ..
Binary Nim, by G. A. French .

Brake Light Failure Indicator, by P. W. Hand .
Communication & Electrolysis, by D. P. Newton, B. Sc

Coupling Capacitors Causes Complications, by T. Buriman

D.C. Motor Controller, by R. Wakeman .
Dealing With High Tension Shorts, by V. Capel
Diode Polarities, by N. Stewart

Dodges with Dlodes, by P. T. Evans ..

Extracts from a Dotty Dictionary, by B. H. Bally
Farad Electrolytic Capacitors, by J. B. Dance, M.Sc.
Getting Started on Two Meters, by A. C. Gee, G2UK
Half-a-Dozen Puzzlers, by P. Marnners

Half-a-Dozen Puzzlers (Answers), by P. Manners
Home-Soldering Hint, by R. L. Graper ..
I.C. Intruder Alarm, by Vincent S. Evans, G8EDM
Inexpensive Interphone, by P. Bass ..
Latin American Quest - 5

Latin American Quest - 6 ..

Local Radio Transmitting Stations ..

Mains Failure Indicator, by G. A. French .
Notes on Semiconductors — 6, by P. R. Williams

Overload Trip Circuit, by G. A Miller and M. N. Pat.nlmg .

Pilot Lamp Digital Dlsplay by G. A. French .
1919 Radio Transmitter, by F. Ashford ..
Removing Eliminator Hum, by G. W. Short

Sensitivity Measurement of Portable Receivers, by C.F. Dorey
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Silicon Transistor Siren, by J. Johnstone
Simplified Sequential Lalchmg Circuit, by M. G. Ashby
Subtraction Computing Circutit, by D. Snaith

Transistor Stabilized Power Umt Part 1, by P. Camm M.IP.R GjISP
Transistor Stabilized Power Unit, Part 2, by P. Cairns, M.1.P.R.E., G3ISP
Winding Toroidal Coils, by C. Dickmn .. .. . .. ..
IN YOUR WORKSHOP
Aerials .. .. .. .. 689 June ’72 Input and Output Impedances
Aerial Mismatch .. .. .. 686 June 72 Latching Configuration .
A.F. Distortion .. .. .. 184 Oct. ’71 Mains Transformer
A.F. Output .. .. .. 375 Jan. ’72 Mixer-Oscillator .
A.G.C. Circuit .. .. .. 46 Aug. ’71 Operatlon With Coils ..
A.M. Detector .. .. .. 505 Mar.’72 P.A. System ..
A.M.-F.M. LF. Stages .. .. 498 Mar. ’72 Pancl-Mounting Fuseholders ..
A.M. Valve Receiver .. .. 179 Oct. 7] Parallel Resistor ..
Brass Eyelet Project .. .. 755 July °72 Polystyrene Tiles
Carbon Microphone .. .. 303 Dec. 71 Pool Alarm System
Capacitor Microphone .. . 306 Dec. '71 Quadrature F.M. Detector
Collector-Emitter Feedback .. 435 Feb. '72 Radio 2 Tuner .
Contact Bounce .. .. .. 565 Apr. ’'72 Ratio Discriminator
Contact Ratings . . 562 Apr. 72 Reference Voltage
Crystal Microphone .. .. 237 Nov. 71 Ribbon Microphone .
Dry Reed Switch .. .. .. 560 Apr. ’72 Rocking-Armature Mlcrophone
Dual-Standard TV .. .. 371 Jan. '72 Shunt Stabilizer . ..
Earlier Symbols .. .. .. 114 Sept. 71 Sound Cell Microphone
Electret Microphone .. .. 309 Dec. 71 Short Wave Aerials
Ferrite Acrial .. .. .. 627 May '72 Standing Waves ..
F.E.T. Hcad Amplifier .. .. 307 Dec. 71 Thermal Characteristics
F.M. Front Ends .. .. . 430 Feb. '72 Thermal Ohm’s Law
F.M. Overload Diode .. .. 499 Mar. 72 Transmission Line
Forward A.G.C. .. .. .. 46 Aug. 71 Trimming Tool
1.F. Instability .. .. .. 181 Oct. 71 Tuner A.G.C.
Indoor TV Aerial .. .. 754 July 72 Tuner Construction
RECEIVERS

A Modern Homodyne Receiver, Part 1, by G. W. Short

A Modern Homodyne Receiver, Part 2, by G. W. Short

Bedside Reflex Receiver, by A4. Sapcxyan . .

Coil-Pack Communications Receiver, Part 1, bv F. G Rave: A.LE.R. E., G.?OGR

Coil-Pack Communications Receiver, Part 2, by F. G. Rayer, A.1.E.R.E., G30GR

D.R.C.3. Bandspread Short Wave RCL(‘IVCI‘ by Sir Douglas Hall, K.C. M G., M.A. (Oron)

“Easy” 2 Metre Receiver, by F. G. Rayer, A.LE.R.E.

Mark 11 Modification for the “‘Spontafiex” F.M. Receiver, by Sir Douglas Hall K.C. M. G
M.A. (Oxon) . .

F.E.T. Reflex Receiver, b) A. W Whuunglon ..

Medium and Short Wave Reflex Recciver, by A. Sapc:yan ..

Parallel-T-Radio 2 Tuncr, by G. A. French

The Bandmaster, by J. B. Willmot, A.LP.R.E. .

The **Bass-Boost” Portable, by Sir Douglas Hall, K. C.MG., M.A. (Ozon)

The ““Doublet” Domestic Test Receiver, by J. Hossack ..

The “Droitwich” Car Radio, by Sir Dougla.s Hall, KCM.G., M. A (Oxon) ..

The “Miniflex” Mark IV Portabie Receiver, by Sir Douglas Hall, K.C.M.G., M.A. (0xon)

TR-2 Reflex Recciver, by A. Sapciyan . .

2 Transistor M.W. Rcccnver by R. A. Penfold

RECEIVER ANCILLARIES
Adding Regeneration, by S. G. Wood, G5UJ
Audio Filter for C.W., by R. A. Penfold .
Automatic Signal Generator by R, A. erer»o; th, G8BI .. ..
Digital Frequency Monitor, Part 1, by S. A. Money, M.B.C.S., G3FZX ..
Digital Frequency Monitor, Part 2 by S. A. Money, M.B.C.S., G3FZX
Pre-Selector Amplmer by F. G. Raver A.LE.R.E., G30GR
The “‘Europaverter’” 49-Metre Band Converter, bv D. Walsh .
Transistor Crystal Marker Unit, by P. Cairns, M. 1.P.R.E., R. Tech, Eng G3ISP
V.H.F. Wavemeter, by F. G. Rayer A.LE.RE., G30GR . .

TAPE RECORDING
Automatic Morse Practicc Keyer, by 4. G. Blewett

TV
Balanced Distribution Boxes, by L. Simpson . .

TEST EQUIPMENT
Audible Continuity Tester, by C. Dickson ..
Audio Frequency Meter, Part 1, by J. T. Neill
Audio Frequency Meter, Part 2, by J. T. Neill
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Bench Current Monitor, by D. L, Simpson

D.C. Voltmeter, by A. Russell

Diode and Transistor Testers, by D. Salmon

Direct-Reading Capacitance Meter b

y G. A. French .

Direct Voltage Calibrator, by J. K. Owen .
General Purpose Transistor Signal Generator, by R. A. Penfola'

Meterless Beta Tester, by G. W. Shor.

Multivibrator Capacitance Bridge, by G. A. French -

()

Novel Alignment Aid, by G. 4. French

Semiconductor Gate- Dlp Oscillator, by 4. S. Carpenter G3TYJ

The *“*Doublet” Domestic Test Reeelver by J. Hossack

The Transimatch, by H. T. Kitchen
Transistor Tester by A. G. Blewett
Using the U.J.T., by M. Harding

Wide Range Linear Sawtooth Generator Part 1 by D Ala'ous M. S
Wide Range Linear Sawtooth Generator, Part 2 by D. Aldous, M.S.
Wide Range Linear Sawtooth Generator, Part 3, by D. Aldous, M.S.
Wide Range Low Frequency Signal Generator by P. Cairns, M.I.P.
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71
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TRANSMITTING
Small Transmitter for Two Metres, by A. S. Carpenter, G3TYJ
RADIO TOPICS
55 Aug. ’71 119
310 Dec. 71 377
567 Apr. '72 632
758 July °72
CAN ANYONE HELP?
79 Sept. ’71 207
NEWS AND COMMENT
Aug. ’71 82
208 Nov. 71 274
406 Feb. 72 464
594 May 72 654
QSX '
91 Sept. ’71 213
466 Mar. 72 607
NOW HEAR THESE
28 Aug. ’71 95
223 Nov. 71 287
CURRENT SCHEDULES
39 Aug. 71 109
234 Nov. '71 295
SHORT WAVE NEWS
369 Jan. 71 423
558 Apr. ’72 618
748 July ’72
RECENT PUBLICATIONS AND BOOK REVIEWS
54 Aug.’
351 Jan. ‘72 399
658 June ’72 747
NEW PRODUCTS
107 Sept. ’71 158
299 Dec. '71 333
681 June '72
TRADE NEWS
14 Aug. ’71 118
279 Dec. 71 344
479 Mar. ’'72 536
660 June ’72 724

RADIO CONSTRUCTORS DATA SHEET

No. 53 Time Frequency Table ..
No. 54 Potentiometer Track Currents

No. 55 Foreign Language Broadcasts ..
No. 56 Foreign Language Broadcasts ..
No. 57 Foreign Language Broadcasts ..

No. 58 Inch-Millimetre Table I
No. 59 Inch-Millimetre Table II
No. 60 Millimetre-Inch Table I
No. 61 Millimetre-Inch Table II
No. 62 Preferred Resistor Values
No. 63 Copper Wire Data I

No. 64 Copper Wire Data II
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Tec.h:Eng.,“G.?ISf’.

Nov.

Feb.
June

Apr.

Oct.
Jan.
Apr.
July

Jan.
July

Oct.

Oct.

Mar.

June

Oct.
Apr.

Nov.

May

Nov.

Feb.
May

°71
T2
72

72
°71
72

72
72

72
12

71

71

T2
72

°71
72

71
72

71
72
72

232
469

29
661
650
202

92
596
533

266

20
352
725

613
694
144

586

iii
iii
iii
iii
iii
iii
iii
iii
iii
i
iii
ii

Nov.
Mar.

Aug.
June
June

Nov.
Sept.

May
Apr.

Sept.

Dec.
Aug.
Jan.
July
Apr.
May
June
Oct.

May

May
June
July

71
72
71
72
72
°71
!
72
72
*71
*71
*71
72
72
72
72
72
71

.71
.71
N
!
LT

72

.72
72
.72

72
72
12
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HENRY’S RADIO LIMITED M
ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI - ELECTRONIC COMPONENTS - TEST - PA.- DISCOTHEQUE - LIGHTING - MAIL ORDER

BU”_D RECORD DECKS
CHASSIS (Post 50p)
SP25/3  £10.75 HT70  £15.00
TH E MPE0  £10.40 MP610  £1415
AP76  £18.95 GL72  £22.25
WITH PLINTH/COVER (Post 70p)

MPE0  £17.20 TD150AB £41 46
20+ 20 WATT INTEGRATED N e rsec
i HL(GL . .
I.C. STEREO AMPLIFIER e b
FREE TEAK CABINET with complete kits . CART/PLINTH/COVER (Posé 70p)

2 . . & (HL) AP76/G800/PC
{As teatured in "Practical Wireless” May to August 1972) . (HL) SP25-3/G800H/PC C18 95

FEATURES New slim design with 6 — IC's, IC sockets, 10 silicon HT70/G800/PC £27.00
transistors. 4 rectifiers, 2 zeners. Special Gardeners low tield slim line (HL) 2025TC/9TAHCD/PC  £13.50
transformer. Fibre glass PC panel. Complete chassis work. o MP60/SCEMD/PC £17.25
HIGH QUALITY AND STABILITY ARE PREDOMINATE FEATURES - ’ HLGL7SICB00EIRE (B
DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, RELIABILITY SPECIAL 5 sSuUmM {HL} GL72/G800/PC £34.50
AND EASE OF CONSTRUCTION KIT PRICE DESIGN
FACILITIES On/off switch indicator, headphone socket. separate treble, ’

bass, volume and balance controls, scratch and rumble filters, mono/stereo £ 2 8 5 P&P WITH SILVER
switch, Input selector: Mag. P U.. Radio Tuner, Aux. Can be aitered for 45p TRIM. ULTRASONIC TRANDUCERS

ic. Tape, Tape head etc. . Overall chassis size 40k 1 b
(Parts list Ref. 20 on request). (Complete with 144" x 6" x 2" high ?v‘«’:;:‘i:\;' .n:/ssll‘:n‘a?lmog.Yd(tsor’v?pelae}l;e":::

Design approved kits only available from Henry's FREE TEAK CABINET) ata and crcuits.
PRICE PER PA(R £5.90 Post 10p

LOW COST HI-FI SPEAKERS TEST EQUIPMENT

SE250B Pocket Penci Signal Imjector d 9 TEXAS PUBLICATIONS
EM 1 Size 134" x 8}" Large Ceramic Magnet. SES00  Pocket Pencil Signal Tracer d 5 1-100 watt Amphfiers and Pre-Amphifier
TYPE 150 6 watt, 3, 8 or 15 R A e iy @ | Lvousanssmatizs
klitmith g1 N 500 30 K/Volt Multimeter 77 pages.

ohms £2.20. Post 22p. With leather case . ! 700 page IC Data Book (No. 2) All
TYPE 150TC Twin cone ver- ] 20K/Volt Mulimater - - TILIC s60p

si0n £2.75. Post 22p. | A With case - 420 page Transistor Data (No. 3) 60p
TYPE 450 10 watt with twin A 50K/ Volt Multimeter b 340 page Transistor Data (No. 4) 60p

tweeters and crossover, 3, 8 With case . (Postetc. 20p each.)

or 15 ohms. £3.85. Post 25p AC/DC Mulumeter with transistor tester

: = with stael case
TYPE 350 20 watt with tweeter RF Generator 120KHz - 500MHz Carr 35p

;';"73";,55";;'- 8and 150hms. Audio Generator 20Hz — 200K Hz. Carr 35p 50 3

.70. Post 28p. 3" Scope 14Hz — 11MHz. Carr 50p POWER INTEGRATED CIRCUITS

POLISHED CABINETS For 150, 150TC and 450 £4.60. 3" Pulse Scope 10Hz ~ 10mHz. Carr 50p - W Plessey SLau3D — 3 watt with 8 page

Post 30p. Valve Voltmeter 28 ranges. Carr 40P g data layouts and circuits £1.50
P.C.803:d 60p. Hoat Sink 14

o

BUILD THIS VHF F Sinclar 1C12 — 6 walt win aata ana

NEW Mw/Lw Tuner |BUILD THIS VHF FM TUNER
TU Bl.l".ﬂ MI.'3 BAND-WIDTH, PRINTED CIRCUIT, & TH9014P - IC Preamplifier £1.50

Uges Mullard Modue. ﬂ'gﬁoFL%%'sTrYE:ESRODUCT'ON‘ F I Oata/Circuits Book for above No 42 10p

low motion tuning. 9

Built in battery. Ferrite aerial. Overall size 7" x 23" x 33", | A popular VHF FM Tuner for quality
TOTAL COST TO BUILD £4.85  Post 15p.  All panis sold [ and reception of mono and stereo.

Theret;"s réoEioLubt abou“:—VHF FM = 7 SEG & NIX(E TUBES
gives the sound parts soid E (Post15p per 110 6)
- . §rep_arr:lily“ 9Iflree Leazﬂoet No. 34 7. XN3.XN13. GN6 0-9 Side view with data 85p
BANDSPREAD” PORTABLE TO BUILD  JTOTAt S0 bp, fop Decoder kit £507 Sl Rl e
Mains umt (optional) Model PS900 £2.47. Post 20p. 3015F 7-segment £2° each. £7 per 4
P 1l g
n’r:‘;'::d»:;:.:‘\! “&‘é:ﬁ.’ff‘?ﬂ:‘f;gn”g Uang Mulard § Mains unit for Tuner and Decoder PS1200 £2.62. Post 20p. with data.

12 and 24 hour clock circuits for above.
plus Medium Wave Bandspread for extra selec Ret. No. 31 1sp.

vty AlSo slow-motion geared tuming  600mW
push-pull output hbre glass PVC covered cabine! = = T " TT—

separately — Leaflet No. 6

car aenal socket Atiractive appearance and per
farmance TOTAL COST TO BUILD £7.98 pp 320 | UK's Largest Range — Write phone or 6 & f?
{Battery 22p| call in. Details and nstr -

Al parts sold separalely - Leafiet No 2 e e questy Bt sl i MINIATURE AMPLIFIER
“7T" M. & LW. PORTABLE (as previously | DJ3OL 3 Channel sound to hghtunit g 5 transistor. 300mW o/p. Fitted volume
advertsed) £6 98 p.p. 35p. From stock. (Leaflet 3Kw £28.50 FIBRE OPTICS and sensitivity cantrol 9 volt operated

No. 1) DJ40L 3 Channel Mic {built in) to light LIGHTING 21 [l
3 Kw £37.50 EFFECTS
DJ70S 70 watt Disco amp/mixer £49.75 PROJECTORS
DISCOAMP 100 watt Disco amp/mixer  £67,50 SPOTS
DJ105S 30 watt Disco amp/mixer £31.00 DIMMERS QUALITY SLIDER CONTROLS
GATALOGUE Anti-Feedback Quality Mic £11.50 MIXERS 60mm stroke singles and ganged.
SDL 12 50 watt 8 ohm Fuli Everythingfor PA | Complete with knobs. 5K, 10K, 25K,
range Speaker £12.95 Disco — Lighting 100K, S00K. 1 meg. Log and Lin.
Fulty detaited and ilustrated | DECKS. Use MP6O or SP25/3 see above FREE Stock List. 45p each. 10K, 25K, 50K, 100K,
covering every aspect of Elec- | Matching cartridge SC5M £2.62 Ref No. 18. Log and Lin ganged. 75p each.
tronics — plus data, circuits and

information. sllcl“ln PnnJEcT 60 MonulEs

10,000 Stock lines at Special
Low Prices and Futly Guaranteed. | — SAYE POUNDS HI-FI & TAPE EQUIPMENT
Acknowledged

PRICE 55p Post : { & Aot as UK's largest

Pad R

stockists with
(IORJRORICALLERS) T 797 bo0f237 | PACKAGEDEALS Post 25p. - lowest prices
PLUS! FIVE 10p P26 £6.37; PZBEATT | 2x230,Stereo60, PZ5£15.95 3 EelLZEenths
VOUCHERS Transformer for PZ8 £2,95 2xZ30, Stereo 60, PZ6 £18.00 ; o 0
Active Filter Unit £4.45 2x250, Sterso 60, P28 £20.25 FREE 12 pa08
Send 1o this address - Henry's Radio Ltd. (Dept, RC), 3 Albemarle | Stereo FM Tuner £16.95 Transformer for PZ8 £2.95 lists (Ref 16/17
Way. London, EC.t - for catalogue by post only All other man || C12£1.80:Q16's£15pr. NEW PROJECT 605 KIT is1s (Ref 16/17)
and callers 10 303", see below Postetc. 20p peritem £19.95

TRANSISTORS - IC's - RECTIFIERS

MORE OF EVERYTHING AT LOW PRICES ALWAYSFROM HENRY’S NEW FREE LTS T

All the parts you need plus Data and Circuits — Get a Catalogue — it's all in there ! Ref. No. 36 on request

Electronic Components, High Fidelity & Tape Disco - PA - Lighting Mail Order. Industrial Sales
Audio and Test Gear Centre Equipment Centre Equipment Centre and Special Bargain Shop
354/356 EDGWARE RD., 309 EDGWARE ROAD 302 EDGWARE ROAD,
LONDON, W.2. LONDON, W.2. LONDON, w.2.
Tel: 01 -402 8381/8382 Tel: 01-402 4736/5854 Tel: 01-723 6963 Tel: 01-723 1008/1009
309, 354", '356", 404" & “'406 " OPEN SIX FULL DAYS A WEEK 9am to 6pm MONDAY TO SATURDAY
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