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‘EASY’ 2 METRE RECEIVER

Employs a super-regenerative detector, 3 valves
and offers no alignment problems

FEATURED

IN THIS ISSUE
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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, Agentor local office
package of personal protection you and your family need. of a General Accident company. o

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

e =
: Please send me turther particulars of

| the Home Unit Insurance.

: Name............... Beebieaeeons PR, R

: AdAressS. ...

|
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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
DTB4 Transistor & Valve circuitry for D.P. Coils
DTB9 Valve Type Coil Pack Application circuitry
MD.1 Decoder Circuitry for Stereo Reception

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

16p
16p
16p
20p

STAY TUNED

WITH JACKSON

TYPE P22 AM/FM 2 GANG
CAPACITOR CATALOGUE NO 4300

When you use Jackson capacitors. you know you're
using tried and tested components. Jackson capacitors
are made to the most exacting standards under rigorous
supervision. As a result. they give perfect reliability over
a very long life. What's more. you can have components
custom made to suit your individual requirements.

OQur skilled personnel and bang up to date equipment
are backed by 45 years of experience in the communica-
tionsfield. Andthat'syour guarantee of areliable product

e

Write for fully iilustrated catalogue.

JACKSON BROTHERS
(LONDON) LIMITED

KINGSWAY, WADDON, CROYDON.CR9 4DG.
TEL:01-681 2754/7 U.S.OFFICE:M.SWEDGAL,
258 BROADWAY, NEW YORK, N.Y. 10007.

&

MARCH 1972

COMPONENTS

HOBBY{ST — AMATEUR — DOMESTIC

SURPLUS INDUSTRIAL — BULK OFFERS

SELECTED PACKS 50p plus 10p Post/Pack

61

b wN =

5 x 12pf, P.T.F.E. trimmers.

4 x 2, 500pf, 750 volt, trimmer.

3 x 1 meg tandem, volume controls.

6 to 15 volt motor, as used in Seafarer, Fairway
and Pacific depth finders.

250 rpm miniature frequency
50c/s motor.

3 x rotor with neon indicator as used in Seafarer,
Fairway and Pacific depth finders.

20 x 5k carbon presets.

4 x 6 pole 4 way wafer switch.

15 x 5k wire wound slider.

4 x 1 pole 11 way wafer switch.

6 x BY127 type rectifier diode.

* *x k* k* *x % *

locked mains

Steel box with lid, grey hammer finish, 10" x5%” x 3”
£1, post 20p.

6 digit, 6 to 14 voit resettable counters with locking
facilities, £1.50, post, etc. 15p.

Tape deck with heads, £2.50, post, etc. 25p.

63" diam. polished chrome metal reflectors. |deal for
strobe, light beam tranceivers, etc. 25p, post, etc., 10p.

BATTERSEA, S.W.11

THE RADIO SHAGK :irw
161 ST. JOHN'S HILL
01-223 5016
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The largest selection

NEW LOW PRICE TESTED S. C R. S KING OF THE PAKS Unequalled Value and Quality NEW QUALITY TESTED PACKS
4 RS 1A 10A . Paek Description Price £p
U TO5 TO- H ’I‘(‘ Ja K NEW BI-PAK UNTESTED m 20 Red spot trans. PNP 0.50
o oh i) SEMICCHOUCIORS G Ol e e PN - 08
50 |2 I i .51 8 ity B AN, .
100 0.25 . 8 b 140 Sutisfaction GUARANTEED in Lvery Puk. or maney back Q4 6 Matched trans, OC44/45/81/81D . 0.50
200 0.35 0. 1.20 . Qs 4 O(C(gn ansistors 0.50
100 0.43 0. L75 | Pak N p | Q6 4 OC72 transistors 0.50
B : X Qi t AC128 t PNP high g 0.
% gg; 0.70 3,90 .00 | UT 120 ¢ sub-min, general purpose gevmianium diodes 0.50 ¢ ;‘ 1 ACLZ6 “"::: PNI’ 1eh gain 023
U2 80 Mixed germanium transistors AFRF 0.50 | qo 7 OCBI type trans. 0.50
: 5 i 7 N s0 | Qo OC71 type truns 0.50
SILICON RECTIFIERS—TESTED g it o TG v O5h0 1 050 511 2 ACIZT 128 comp, paies PNPNPN 0,50
PIV 300pA 750mA 1A A 10A 30A | UY anium transistors OC8I ACI28 050 Q12 3 AF116 type trans 0.50
ip  £p  £p ap  &p o £p |5 B0 200mA sub-min Sil. diod 0.50 : ” : (\)H ;xl\(;;-n:ms ggg
X 0.05 0.05 0.1 021 — —— 3T o d 7 type trans. .
1& gg; ot IRoios o T 30 ilicon planur trunsistors NPN eim BSVEA INT06 050 | (115 5 aNo0s sil, epone (rams. olso
200 0.05 0.09  0.06 0.20 U7 16 Silicon rectifiers Hitt 750mA up to 10003 050 [ Q16 2 ( xmq ow notse germ. trims 0.50
0.06 013 0.07 0.27 o TTrh 1 Q1 3 NPN 1STI141 & 2 ST140 0.50
% ol o 8 o UR 0 Sil. planar diodes 250mA. 0A 200 202 050 ) &1 SR RN res 2o O
800 010 017 0.3 0.37 Uy 20 Mixed voits 1 watt Zener diodes Qi MAT 101 & 1 MAT 121 .. 0.50
000 001 025 015 oS UIT 25 PN silicon planar transistors TO5 sim. 2N1132 e ! Sl 45 059
1200 0.33 -2 i o PN . 00 & 98 Z \ 3 germ. trans. 5!
i 0 PNP-NPN sit transistors 0C200 & 25101 h SKT trans, A F R coded 050
B xed silicon snd germunium diode - ¢ 10 0A202 1l dhodes sub-mi 0.50
TRIACS LUCAS SILICON | b1i 150 Mised silicon snd germ uniun diodes 4 0 02202 sl diudes submin Ogo
) RECTIFIERS U5 25 NI'N Silicon planar transistors TOS Q5 INO14 sil. diodes 5PV TomA 050
VBOM2A 6 10A | Amp. 00 PV stud | U6 mp <ilicon reetifiers stud type up Q26 & OAUYS germ. dicdes sub-min. IN6S . 0.50
101 TO66 TOHR |y 110 vach U7 90 Gesmanium PRP AT transistors 103 [ike ACY 17 B a: 104 ROPIV il s, 190K 050
R P F TRy Amp silicon rectifiers BYZL type up to 600 DIV Q: h:I p‘r)W(r{slu‘.’ INGS6, 1 2NGOT.
100 030 0530 0.5 IUAC.s im0 2 Silicon NPN trinsistors like BC108 ‘SIZN‘MH 0.50
X FOR SE wWIT - il switch trans, 2N706 NPN 0.50
200 050 0.60 080 | N U20 12 16 Amp silicon rectifiers Top-Ilut up 1o 1000 11 i B B e e N 108 NPN ols0
W00 070 075 110 | BRI00 (132) 37p each L U210 AF germanium alloy transistors 2G300 serivs & 0CT1 050 1 32 § PNP sl trans 2 2N1131, 1
2 AT series PN transistor .5 2N1132 0.50
U23 30 Madt's like MAT s PNI® transist (ETY P N =
2A POTTED BRIDGE RECTIFIERS 200V 50p | Usi 20 Gevmoonium 1 Amp rectifiors GJIM up to 400 £ 050 ¢ i PN b 2\,2“,9 S00MHZ. 030
U 25 W00Me « NPN silicon transistors 2N708, BSY 0.50 y 05 2 2N2904 &
UNLIUNCTION FULL  RANGE  OF | = = = 0.50
UT46 Eqvt.  2N2646 DIOD U2 30 Fast switching silicon diodes Jike IN9 -min 0.50 O Aﬁ TO-18 plasti J()O\IHZNPN 050
S48, BEN: VOLTAGE v R \T«)(;l U289 10 1-Amp 8CR's TO-5 can o GO0 PIV CRST 25 600 1.00 ] ( 3054 NPN sil. 1 0.50
2-33V. 100mV (IX TR PN i N Q !Nl’n.m 4 0.50
Usl 208 | NPN trins, law noise imp 23 050 | i
Cuse) 13p en. 11W — = Qe NPN trans. 0.50
Hat) 18p e wow (So-10 | U2 25 21 Tes 400 mW D07 case mixed volts, 3-18 050 | G0 7 NPNamp 4 283707, 2 N3TOB 0.80
NN BLIGON 1L ;nnh 2p i All full" U3 15 Plastic case 1 amp silicon rectifiers INQ0OO series 0.50 é:; .F;}:II;&L.; Ni 2{01132'\190 g.sg
b q = e 5 - = B T e . rins T -5
NC107/8,9.  10p marked  State  voltee | U3 30 SiLUNP alloy trans TO5 BCY26, 383021 050 | 5 RCIOT NN e oT%0
50-49.  9p: 100 required ( 25 Sil. planar trans. PNP TO- 18 0.50 | Qa1 7 NPNtrans. 4 BC108.3 BC109 . 0.30
8p each: 1000 ¢ " 5 SiL olamar NPN trans. TO5 RFY30 51 52 0.50 | @15 BC113 NPN TO-IR trans. 0.50
7p ench. Fully tested L8 DLy e N : i Qe |s(‘1|s NPN 05 trun: 0.50
nd coded TO-18 cas FR EE 1 8l alloy trans SO-2 PNP, OC200 25: 0.50 | ()47 f N '-}%‘6’ C1680.50
[0H:3 20 Fast switching sil trans NPN. 3000« G011 0.50 | Qi8 4 I -18 0.50
BRAND NEW TEXAS | One 50p Pack of vour | T30 RF wern PNP trms 2N1103 5 T0S oso| e 3 ol LR TIRER o O
GERM. TRANSISTORS g;‘d';l;‘\“:;fl‘:df;f;l with 1 O Pual trans. 2N2060 030 | Q51 7 BSY85A NI'N truns. 300Mii2 050
Coded and Guaranteed : Usl 25 RF perm rrans, TO-1 OC45 NKT72 os0 |2 ¥ 2,’1“0‘;”‘25;"‘" B w0 oo oo oy 0]
Pak No LQVT U42 10 VITF germ. PNP truns. TO-U NKT66T AF 1 050 | D) [ ' 1.50
T1 8263118 OCt LAF29  PNP GERM. | Uis 25 Sil trans. plastic TOI8 AF BCIL 114 0.50
T2 Db 0C75 ) SIEMENS VHE TRAN- L (705 50 811 tens. plastic TO3 BTG 116 050
T3 8 D1216  GCRID | SISTORS, RF  MiXER 5 s hsl ' PRINTED CIRCUITS—EX-COMPUTER
T4 AGHIT OCM |& OSC UP TO a0 | Ud 7 4Amp SCIs TO-66 vase up to 600V O0F pucked with semiconductors und  components:
T5 826382 OC82 | MHZ USE AS KE 10 hoards give a guaranteed 40 trans and 30 diodes:
T6 820448 0C41 | PLACENENT FOR | Code Nos. mentioned above are given as a guide to the type of device | Our price 10 boards, 50p. Plus 10p P. & P-
I7  H2G35B 0C45 AFI39-AFIRG & 100's | in the Fak. The devices themselves ire normially unmarked 100 Buards £3. P. & P. 30p
T8 R 20378  OC#B | OF OTHLR USES IN
T 8 2G399A 2N1302 | VHF. OUR  SPECIAL
TI0 820417 AFNIT | LOW PRICE: 121 37p POWER TRANSISTOR BONANZA!
ch. 2599 34p each
All 50p each pack o a0 e EX-STOCK TYI', EACH AS PRICED
Py 1D Epam GENERAL PURPOSE GERM,, Price Price Price Price
Type each Type eu.‘h Type each Type each
2N2060 NI'N SIL. BUAL Coded  GP100. mn\l?wﬁ' TOH CASE, 1OS Ln Lo )
2N2 ! - bUAL nde N 2 Sk, T'OSS 0020 AL10S 0.85 BD136 0.80
TRANS. CODE D1599 CADMIUM CELLS REPLACE OC25 2% 29 30 55 36 NKT401 40 022 BD12! 0.60 BD137 0.70
TEXAS. Our price 25p _ORP12.3p 404 105 a0k »450 452 -\i‘i o Ti027 3028, O BIM2Z3 0.75 BD138 0.80
ORP80. ORP6I 40p cuch §2Nas0n. 2 A 18BA. ENAIT A1 A & B.JOC B1121 0.70 BD138 0.75
each. 20 R . § L Joczs B D131 0.50 BD140 0.85
\( RO so\ \(‘LO 0V 1C 10A PT 30 WATTS HFE[GC26 0.2 AD14G 043 BD132 0.80 BDI55 0.75
oCz 0. ALLO2 0.85 BD135 0.70 Bul0s 3.00
. PHOTO TRANS. 24 99 100 u
‘u”"hle fou OCI'7) T 13 43p each 10p each 16p ench ZNI054 045
TO-18 SERLED ‘-IL[C()\ 50 WATTS M \ICHED NPN'PNP
Eavt ’ BIP19 NP Bi®0  PNP -3 Plastic Brand new.
:\v Q(%r\xoo et ILICON thuh Voltnge 230V NIN TO- '..| VCBO 100 VUO 51C 10A. HIE lnw 100 ft 3 mHZ.
SILICON PHOTO Switching & Amplifier Applications Rrand n A . A prs. 25-99prs. 100 prs.
TRANSISTOR 12400 VCBO 250 VCEO 100 1C 6A 30 Watts nn tipe{QUR PRICE PER PAIR £0p 55p p
TOA8 Lens end  NPN Q20 €T SMHZ ADIBL NPN ADI62 NI M P COMP
SIL. G.P. DIODES &p | Sun 1o BPN5 & 2L § 2 25 99 W up |GRM. THANS QUK LOWHST PRICE 2N3055
‘()l’ln\ oD 18 (1150 HRA \N[I) Nrw ):_11 datn J PRICE EACH 50p 5p 00 lOr 63p PER PAIR Only 63p each
m. O avanlahl ¥
B oo a0 L 5 s w100 o | TUNPO COMPONENT PAKS GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO-18 SIM.
Idea! for Organ Builders. | Price o Ul | Mixed Electranie Components. Exceptionally | 7 aN706 8. BSY 27 26 95A. All usible devices no open or short circuits.
Ll HE S S usn 40 35 d value (no rubbish) Resistors. capucitors | A7 g0 AVAILABLE u PNP Sim. to 2N2006. BCY70. When ordering please
[ ¥ REdop hots, b:e\trm\(ms & l‘mlls . ]hn.d:\ :lx};;' stale p,m,.nce NPN or PNP
D13D1 Silicon Unilater- ! items Approximately ), G £p £p
F P £1.50 only. Plus our - M For 1.73 1000 For
al switeh 50p each ) L ek urant 20 For 0 10 1 For 1.75 0 For
& Silicon Plan®h: mond FET,S stisfuction or maney back guarinte For 1.00 500 For 7.50 13.00
ithie integrated cireui OUR STOCKS of individual devices are now
having  thyristor  elec 35p § too numerous to mention 10 this Advertise TRANSISTOR EQUIVALENTS BROOK
trical characteristics, hut 500 § ment Send SA K for our listing of over | A complete cross reference and equivalents buok for Luropean. American
with un anode pite and o Bp 1000 Semiconductors. All wvailahle  Ex- | and Japanese Transisiors. Exclusive to B1LPAK 90p each
:mlt in Zener”  diode :fgp Stock at very mpetitive prices.
etween pate n S0p
cathode, Full data and 10p SPPECIAL OFFER TRANSISTOR EQUIVALENTS & SUBSTITUTES HANDBOOK
application eircuits avail- § BFW 10 40p 2N2926 (Y) () By B. B. BABANI Includes many thousuands of British. U.S.A.. European
able on request. MFP105 40p | 10 for 50p 25 for £1 | und Japanese trunsistors PLUS 100's of CV types. 'RICE 40p each.
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74 Series T.T.L. I.C’s
DOWN AGAIN IN PRICE

Check our 71 Series List before you buy any 1.C's. Our prices nre
the lowest possible. All devices ex-stock. Full spec. guaranteed

BI-PAK Price and gty. prices BI-PAK Price and qty. prices
Order No. 1-24 25 99 100 up Order No. 24 25 00 up
ip £p £p £p £p £p

BPOC  SN7400 0.15 0.14 0.12 BPR&  SN7486 0.32 0.30 0.28
$3P0T  SN7101 0.15 0.14 0.12 BP9 SN7T490 0.67 0.64 0.58
NT 0.15 0.14 0.12 4 0.84 0.78

0.15 0.14 0.12 y 0.64 0.58

0.15 0.4 0.12 Y 0.64 0.58

0.15 0.14 0.12 . 0.74 0.68

0.18 0.17 0.16 b 0.74 0.68

0.18 017 0.16 b 0.74 0.88

0.18 017 0.18 a 1.65 1.55

0.15 0.14 0.12 b 0.91 0.88

0.26 0.24 y 0.91 0.88

0.10 0.38 . 0.38 0.38

0.40 0.38 " 0.53 0.50

0.14 0.12 & 1.15 1.00

0.14 0.12 K 0.95 0.90

0.11 0.12 g 1.25 1.10

0.64 0.58 X 0.64 0.58

0.64  0.58 BP14i SN74141  0.67 064  0.58

1.85 1.75 1.50 1.40 1.30

1.85 1.756 1.80 1.70 1.60

1.85 1.75 1.00 0.95 0.90

0.94 0.88 1.20 1.10 0.95

0.84 0.88 1.80 1.70 1.60

0.94 0.88 1.40 1.30 1.20

0.14 0.12 1.40 1.30 1.20

0.14 0.12 1.80 1.70 1.60

0.14 0.12 1.80 1.70 1.60

0.14 012 2.00 L.90 1.80

2.00 1.90 1.80

(28 0.14 0.12 2.75 2.60 2.40

0.29 "~ 26 0.24 0.97 0.94 0.88

0.18 v 6 0.24 3.50 3.25 3.00

0.37 0.35 0.32 3.50 3.25 3.00

0.37 0.35 0.32 2.10 1.95 1.75

| 0.47 0.45 0.42 2.10 1.95 175
BP76 SN7176 0.43 0.40 0.38 1.10 1.05 0.95
BI'80 SN7.80 0.67 0.64 0.58 1.80 170 1.60
P81 SN7481 0.97 0.94 0.88 1.80 1.70 1.60
BPAZ SN7482 0.97 0.94 0.88 5.50 5.00 4.00
BP85 SN7483 1.10 1.05 0.95 5.50 5.00 4.00

PRICE-MIX. Devices may be mixed to gunlify for quantity prices

PRICES for quantities in excess of 500 pieces mixed. on application

Owimp to the ever increasing runpe of TTL 71 Series. please check with us for supplie
of ary devices not listad above, us it is probably now in stock. WARE 3442,

NUMERICAL INDICATOR ¢
TUBE 7ype MG-17G

Cold Cathode gas-filled. side-viewing numerais {0 -9)
and Decimal Point.
COLOUR: Neon Red.
DATA: Anode supply voltage 180 min Vdc.

Cathode current; 0.35 Nom mA dc.
Idesl for use in constructing Digital Clocks. Desk
Calculators etc., and many produets described in this
magazine. We recommend use of 13P47 to
drive this tube.

Full data available on request
PRICE: 1-5 £1.55. 6-25 £1.40.

BRAND NEW LINEAR I.C's—FULL SPEC.

Price

Type No. Case Leads Description 1-24 2599 100 up
BP201C  SL201C TQ-5 8 G.P. Amp 63p 53p 45p
BP 701C—SL70IC TO-5 8 QP Amp 63p 50p 45p
BP 702C—S5L702C TO-5 8 OP Amp Direct QP 63p 50p 45p
BP 702—72702 DIL 14 G.P. OF Amp (Wide

Band) 53p 45p  40p
BP 709—72708 DIL. 14 High OP Amp 53p  45p  40p
BP 709P--.A708C TO-5 8 High Gain OP Amp 53p 45p  40p
BP 710—72710 D.LL 4 Dlgeremml 53p 45p  40p

omparator

BP 711—uAT11 TO5 10 Dual comparator 58p 50p 45p
BP 74172741 D.IL. 14 High Gain OP Amp

{Vrotected) T5p  60p  50p
uA T03C—:A703C TO-5 6 R.F.-LF. Amp 43p 3Ip 27p
TAA 263 TO-72 4 AF. Amp T0p 60p 55p
TAA 293— TO74 10 GY. Amp 90p 75p 10p
TAA 350 TO-5 8 Wideband Limiting 170p 158p 150p

Amplifier

STOP PRESS! NOW OPEN
BI-PAKS NEW COMPONENT SHOP

A wide range of all types of electronic components and equipment
available at competitive prices.

18, BALDCCK ST. (A10) WARE, HERTS. TEL: 61593
OPEN 9.15-6 TUES to SATS. FRIDAYS UNTIL 8p.m.

MARCH 1972

ANOTHER BI-PAK FIRST!

THE NEW SGS EA 1000
AUDIO AMPLIFIER

MODULE
% GUARANTEED NOT LESS
THAN 3 WATTS RMS
Especially designed by S.G.S. incorpor-
ating their proven Lincar 1.C. Audio
Amp. TAA621 providing unlimited
applications for the enthusiast in the
construction of radios. record players, Audio and Sterea units. Also ideal
for inter-com systems. monitoring applications and phone answering
machines. Other uses. portable applications where supply rails as low as 9V
are of prime importance.

* Sensitivity 40 mV for 1 watt Voltage
gain 40 dB but can be varied up to
73 dB for some applications.

Signal to Noise Ratio 86 dB.

* Freguency response better than 50 Hz

to 25 KHz for -3 dB

Normal supply Voltage 9-24V

Suitable for 8-16 ohm loads.

Overall size 2

Typical Total Harmonic distortion

at 1 Watt less than 1°

ROCK BOTTOM PRICES !|-CAN'T BE BEATEN
LOGIC DTL 930 SERIES I.C’s

Supply Voltage (Vs)-24V 15 ohm
load.

Module Tested and Guaranteed.

Qty 1-9 10-25
Price each £2.63 £2.28
Larger quantities quoted on request.
Full hook-up diagrams and complete
technical data supplied free with each
modual or available separately at 10p
each

Aok ox e

Type Price
No. Function 1-24 2599 100 up
BP930 Expandable dual 4-input NAND 12p lp 10p
1BP932 Expandable dual 4-input NAND buffer 13p 12p 1p
BP933 Dual 4-input expander 13p 12p 1p
BPY:35 Expandable Hex Inverte: 1op 12p 11p
BP936 Hex Inverter 13p 12p 11p
BP944 Dual s-input NAND expandable buffer without

sull-up 13p 12p 11p
BI945 Master-slave JK or RS 25p 24p 22p
RP946 Quad. Zinput NAND 12p 1tp 10p
BP948 Master-slave JK or RS 25p  24p 22p
BP951 Monestable 85p 60p 55p
1P962 Triple 3-input NAND 12p  11p  10p
BP9093 Dual Master-slive JK with separate clock 40p 38p 35p
BPY094 Duil Master-slave JK with separate clock 40p 38p 35p
BP9097 Dual Master-slave JK with Common Clock 40p a8p 35p
RPY%099 Dual Master-slave JK Common Cloch 10p 38p 35p

Devices may be mixed to qualify for quantity price.l.arger quantity prices on application

(DTL 930 Series only
DTL & TTL INTEGRATED CIRCUITS

Manufacturers’ “Fall-outs”—out spec. devices including functional units and
part function but classed as out of spec. from the munufacturers’ very rigid specifications.
Ideal for learning about 1.C's und experimental work

PAK No. PAK No.

UICH30 12 A 930 50p D UIC348 8 .Aos8 50p
U1Ce32 12 A 932 501 UIC951 5 A 951 50p
UIcess 12 A 933 50p UIC961 12 A 961 50p
UIce3s 12 A 935 50p T UIC908: 5 1A 9093 50p
UlCads 12 A 936 50p UIC%094 5 A 50p
UICa4 12 A 944 30p UIC9097 5 A 909 50p
UIC945 8 A9 50p L 109099 5 A 9099 50
UIC846 12 A 946 50p UICX 925 Assorted 930 Senes £1.50

Packs cannot be split but 25 Assorted Pieces (our mix) is available us Pack UIXC.
Every Pak carries our BI-PAK Satisfaction or money back guarantee

Data booklet availuble the 13P930 Series, FRICL 13p
PPAK No. PAK No, | PAK No.
UICO0 12 7400N  50p UIC45 7445N  50p UIC78 8 7476N  50p
UICO1 12 7401N  50p UIC46 5 7416N  50p UIC30 5 7480N  50p
UIC02 12 7402N  50p | UICI7 5 447N 50p UIC31 5 748IN  50p
UIC03 12 7303N  50p UICIB 3 7448N  50p UIC32 5 7482N  50p
UICo+ 12 7404N  50p UICs0 12 7450N  50p UIC83 5 783N  50p
UICO5 12 7405N  50p UIC51 2 745IN  50p UIC36 5 7486N
UICI0 12 7410N  50p UICs3 12 7453N  50p uIicy 5 9
UICia 8 743N s0p uic 12 HB4N 50p uUICal 5
UIC20 12 7420N  50p UICs0 12 7460N  50p uicaz 5
UIC40 12 7440N  50p UIC70 8 7470N  50p uices 5

8 5

8 8

8 5

8 5

UICX1 25 Asst'd 74’
All'prices quoted in new pence Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

I-PANK

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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~ocv? R FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home — the fast,
modern way. Give yourself essential technical ‘know-
how’ — like reading circuits, assembling standard com-
ponents, experimenting, building — quickly and without
effort, and enjoy every moment. B.LE.T’s Simplified
Study Method and the remarkable TECHNATRON Self-
Build Outfit take the mystery out of the subject, making
learning easy and interesting.

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

. . . and what's more, you A l4-year-old could understand
will understand exactly what and benefit from this Course —
you are doing. The TECHNA- but it teaches the real thing. The
TRON Outfit contains every- easy to understand, practical

thing you need, from tools to
transistors — even a versatile
Multimeter which we teach you
to use. All you need give is a
little of your spare time and
the surprisingly low 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
experiments, the Radio set you
build - and it's a good one -
is really a bonus. This is first
and last a teaching course,
but the training is as fascinating
as any hobby and it could be the
springboard for a career in Radio
and Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

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.I.LE-T. has a fine range of
Courses up to City and Guilds
standards.

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

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

POST THIS COUPON FOR FREE BOOK

S _— - -_— _— _— _— — — _— —
l Please send books and full information — free and without
obligation.
NAME. ... . i AGE........ I
(BLOCK CAPITALS PLEASE)
' ADDRESS. ..ttt tteeait et e I
I OCCUPATION ..o tet et I

LTO B.I.E.T. Dept. B9, Aldermaston Court, Reading RG7 4PF
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NOW AVAILABLE . . .
LATEST
BOUND VOLUME
No. 24

of
“The Radio Constructor”
FOR YOUR_ LIBRARY

. o X d

AUGUST 1970
to JULY 1971

Comprising
772 pages
plus index

PRICE £2.00 Postage 28p

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

PRICE £1.88

Postage 28p

We regret all earlier volumes are now
completely sold out.

Available only from

DATA PUBLICATIONS LTD.,
57 MAIDA VALE, LONDON, W9 1SN
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BlI-PRE-PAK

TELEPHONE DIALS CATALOGUE
FRE AND LISTS FOR

OUR VERY POPULAR 3p TRANSISTORS

TYPE “A” PNP Siticon alloy, TO-5 can.
TYPE “B'* PNP Silicon, plastic encapsulation.

Standard  Post  Office  type
Guaranteed in working order

TYPE “E” PNP Germanium AF or RF.
ONLY 50 TYPE “F"" NPN Silicon plastic encapsulation. ‘.I;léé;llsrllss‘l;gks,
,
I FULLY TESTED AND MARKED DIODES,
COMPLETE TELEPHONES SEMICONDUCTORS 'C"‘;ES'RTASTED
,
. 0 oct70 0- FULL PRE-PAK
Normal household type as supplied to the Post ACI26 043 OCI7i 0 LISTS &
Office, ex. G.P.O. Only £l each. p. & p. 35p D e o SUBSTITUTION
each. ACI76 0:25 2G30I 0 CHARTS
ACY? 015 2Gl0) 0-
AF239 037 N7 o
AF186 050 2N1302-) o
B g 3 CLEARANCE LINES
NEW TESTED AND GUARANTEED PAKS BeLss o] s e coLo
82 4 Photo Cells. Sun Bacteries. 50 BC108 0 13 INIBIJFET 0 T‘,{R,Ig‘é&,{ﬁﬁ,&”"”*
29 32 0060 (LB &0 St P BFIS4 0e08 Power Designed to give 25kV when used with PL509
ar 4 IN4007 Sil. Rec. diodes. sop S/ 014 Transisears and PYS00 valves. As removed from colour
1,000 PIV lamp plastic BF174 015 ocw 0 receivers at the factory.
BEY | Reed Swirches, mixed types  §() BFYS50 020 57y 0 NOW ONLY 50p each
large and smal P ::3: : ?; oc5 0 post and packing 23p.
8% Q) Mixed Capacitors Approx. G Eva7 o1y ©c2s [ Quantity 1-10 10-50 SO
qu.mu‘y' G| By S p BSY28 01} gc" : BBI105 Varicap Diodes 10p 8p ép
M 250 Mixed Ressors Asprox §Qp BsY29 o 9539 bS OC71 or 72 Fully Tested
Hr :::'mm i Resiscors. Mined e o.13 A1 o Matched Secs 1-0CH4 and T 7 *®
irewound Resistors. Mixe oc4! o 1) atche ets |- an
40 s 50p e .00 | S0 . 2-OC45s. Per Set. 15p 200 I5p
Ha 4 BYDT S Recs. 50 OC4s 013 %5";‘ 0 Macched Sets of OCA45's Isc
1000 PIV. } amp. plastic P oc 013 DN :55 oind é’::dIFBonded ioge,, 1P 110 10p
H? P71 Light Sensiti ocn2 013 Diodes - iodes,
2 ghce(o T‘;;‘ns:u::“mvg sop ocs| 0 13| AAYA2 01 . Na'ke; and 755(;6 o Ip Ip 1p
0C810 013 OA9S 01 -watt Zener Diodes 75,
H1 50 E‘,TIJSE’.’S"“S(‘J"Z.,.",':’.&Z“ 50p oce3 0-10 OA79 o 24, 27, 30, 36, 43 Volts sp  4p Ip
A P 0cC139 013 Oa8) 0 10-watt Zener Diodes 5:1,
HI8 10 QST eoged plack vl 50p OC140 o IN91 14 0 82, 11, 13, 16, 24, 30,

100 Volts 10p 17p 15p
Micro Switches, $/P, C/O 15p 20p I5p

Hi9 OC8!/81D uncoded white
Io sop I-amp Bridge Rec's 25-volt 15p 12p 120p

glass type PNP Germ.

H1s OC200/1/2/3 PNP Silicon
20 0oded 705 can 50p F.E.T. PRICE INTEGRATED CIRCUITS

Hay OA47 golu bonded diodes 50 SL403D Audic A L3-W 200 1-95 |-%0
20 S5 e P BREAKTHROUGH!! 705C Linear Opp. Amp. 250 20p 15

Gates, Factory Marked and

Tested by AE.| 23p 121p 120p
J. K. Flip-Flops Factory,

Marked and Tested by

NEW UNMARKED UNTESTED PACKS
Bes |§Q Germanium Diades 50p

This field effect transistor is the,\
2N3823 in a plastic encapsulation,

(3, AP0 AT : coded as 3823E. It is also an excel- SNA7.E, 40p 35p  30p
523 200 L’,‘[‘;&,’:"ﬁ:’,ﬁ‘.‘:ﬁ;,‘ gy 50p lent replacement for the 2N3819. UL9?30[?::?%¢|?:2‘::; ,,S,‘:f ;i‘; :3:

Germ.

Ba4 Sl Diodes DO-7 gl
100 205 5/ R 00, o201 50p

Data sheet supplied with device.
1-10 30p each, 10-50 25p each,

LOW COST DUAL INLINE I.C.

: h. SOCKETS
B 50 f&lbﬂ“’.ﬁ‘ |‘Nu;iémxl;‘pes 5°P Oap20pleac :2 pin type at ::p eac:
- pin type at 16p each.
[ Sil. Trans. NPN, PNP
50 o oca00/ 50p

2NTO6A, BSYISA. ecc
& 50 PP AF & ‘R g 50p
Hé 250mwW. Z Diod
40 B3 i Type 50p

HIi0 25 ;‘1;:::]:0:;;,:; wate Zeners sop

BOOKS

We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.I Transistor Equivalents and

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

BULK BUYING CORNER

NPN/PNP Silicon Planar Transistors, mixed, untested.
similar to 2ZN706/6A/8. BSY26-29,BSY9SA. BCYT0, ecc.
£4-2% per 500; £8 per 1,000.

H17 3 amp. Silicon Stud e . L ]
20 recufiers, mixed vaits 50P Siticon Planac NPN Plastic Transistors, untested, simitar The lliffe Radio Valve & Transistor
= . to 2N3707-11, etc.. £4-15 per 500; L8 per 1,000, Daca Book 9th Edition; TSp
HIs 30 ;sﬂgm':nmsi“'::::::“ﬁu" SOp - — Characteristics of 3.000 valves and tubes,
giliaacl Silicon Planar Diodes, DO-7 Glass, similar to OA200/202. 4,500 Transistors. Diodes, Rectifiers and
ri16 g Experimentecs’ Pak of SOp BAY31-36, £4:50 per 1,000. Integrated Circuits.
11',‘;&?:2“’ Circuits. Data Send for lists of these English publications.

NPN/PNP Silicon Planar Transistors, Plastic TO-lg,
similar to BCi13/4. BCI53/4, BF151/160, etc., £4-25

=20 20 BY126/7 Type Silicon Rectifiers sop
per S00; £8 per 1,000,

I amp plastic. Mixed volcs.

OC44, OC55 Teansistors fully macked and tested.
500+ at 8p each; 1.000 + at 6p each,
Please send me the FREE Bi-Pre-Pok Catalozue

OCTI Teansistors, fully macked and ctested, 500+ ac
8p cach; 1.000 + at Sp cach

LT 1N
i

NAME.

ADDRESS . l

MINIMUM ORDER S0p. CASH WITH ORDER .

MAKE A REV COUNTER
FOR YOUR CAR

The 'TACHO BLOCK'. This
encapsulated block will turnany JE——
0-1mA meter into a linear and y } amp Miniature Plastic Diodes:

accurate rev. counter for any IN4001, 500 + at 4p each: 1.000 + at 3p each.
car with normal coil ignition IN4004. 500  at Sp each, 1.000 = at 4p each.
RS IN4006, 500 * at ép each. 1,000 - at 5p each PLEASE. Add 10p post and packing per order.

£1 each IN4007. 500 ~ at 8p each. 1,000 + at 7p each. A P o

‘ A I S B R .

Bl.an.pAK n OEPT. C,222-224 WEST ROAQ, WESTGLIFF-ON-SEA, ESSEX, SS0 90F
LI TELEPHGNE: SOUTHEND (0702) 46344
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3823E Field effect Transistors. This is the 2N1IB2I in
Ptastic Case, 500+ I3p each: 1,000+ 10p each.
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JERMYN

30p BARGAIN PACKS

alf fully coded, all from weli-known manufacturers
‘. and now available, while stocks last, at better than
* .bulk-buyer's prices! Cash with order only.

1N4148 - Signal Diode 18 for 50p
(=1N914)
IN5060 1 Amp Rectifier 400V
(==A14D) avalanche protected 7 for 50p
2N2923 NPN Siticon Transistor

hfe 90180 (25v) 7 for 50p
2N2926 NPN Silicon Transistor
(Red) hfe 55~110 8 for 50p

2N3391A SiNPN HiGain (250-500)

low noise transistor 3 for 50p
2N3402. Medium power (driver)

900mw 25v Hfe 75225 6 for 50p
céeu 1.6 amp general purpose

25vSCR in TO5 case 3 for 50p
Post and packing 10p for 1 or 2 packs; 3 packs or
more post free.
Order any guantity, till sold (but we regret packs

RADIO AMATEURS

The Radio Society of Great Britain
is YOUR national society

YOU NEED THE RSGB!

THE RSGB MUST HAVE
YOUR SUPPORT!

Benefits of membership include:

Representation in amateur radio matters at
national and international level.

Radio Communication, the Society’s month-

cannot be subdivided). ly journal; technical publications; QSL

Bureau; Contests and Operating Awards.

> "l Write for full particulars of membership to:
~“P.0. or Cheque payable Star Bargain The General Manager, RSGB (RC),
Jermyn Industries .= (Pirgo) Triacs
Vestry Estate, 14065 (6 2mp 400V 35 Doughty Street, London WCTN 2AE

Sevenoaks, Kent. ABp e88

ELECTRONIC
BOOKS

@ MODEL RADIO CONTROL

Detailing both Theory and Practice, this book,
by leading authority Paul Newell, will become
the standard reference work. A brief historical
survey leads up to a detailed description of
proportional systems, with over 100 illustrations,
including theoretical circuits and p.c. layouts for
an advanced digital system. .

134 pages. Price £2:25 U.K. Postage 13p

ih d
sractice 'E.fwg:
L

@® SINGLET SET R S

The Singlet Transmitter, Superhet and Super-regen receivers, are now a
three available in one book. Complete construction details with full size
p.c. layout, components list etc. Ideal introduction to the hobby for the
home constructor. 20 pages.

Price 30p. |U K. Postage 3p

@® LOW COST PROPORTIONAL

Modellers who want to save money buy this volume when converting single
channel equipment to simple proportional. They find a wealth of really up to
date information in the clear descriptions, full size practical and working draw
ings, plus over a dozen circuit modules for pulse proportional units

118 pages. rrice £1°05 U.K. Postage [ip

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

RADIO MODELLER,.  BOOK SALES, 64 Waellington Road, Hampton Hill, Middx.
454 THE RADIO CONSTRUCTOR
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THE MODERN BOOK CO

1972 WORLD RADIO - TV HANDBOOK
A COMPLETE DIRECTORY OF INTERNATIONAL RADIO
AND TELEVISION

£2.80

Fundamentals of Radio Servicing

by B. W. Hicks. £1.50 Postage 10p
Colour Television with Particular
Reference to the Pal System

by G. N. Patchett. £2.50 Postage 8p
Transistor Electronic Organs for the
Amateur by A. Douglas & S. Astley.

£1.10 Postage 10p
Radio & Servicing Handbook

by Gordon J. King. £3. Postage 20p
Mullard Transistor Audio & Radio Circuits
£1.50 Postage 10p
Coil Design & Constructional Manual

by Bernards Radio Manual. 30p Postage 5p
T.V. Fault Finding 405/625 Lines

by J. R. Davies. 50p Postage 6p
RSGB Amateur Radio Call Book 1972

by R.S.G.B. 50p Postage 6p

Postage 10p

Radio Amateur Operator’s Handbook

by Data Pubtlications. 456p Postage 6p
Hi-Fi for the Enthusiast
by M. L. Gayford. £2
Hi-Fi Year Book 1972
£1.25 Postage 20p
Television Engineers’ Pocket Book

by J. P. Hawker & J. A. Reddihough.

£1.40 Postage 10p
Foundations of Wireless & Electronics

by M. G. Scroggie. £1.80 Postage 20p
110 Integrated Circuit Projects for the
Home Constructor

by R. M. Marston. £1.20
VHF-UHF Manual

by G. R. Jessop. £1.60

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

Postage 10p

Postage 10p
Postage 15p

Postage 10p

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

19-21 PRAED STREET (Dept RC) LONDON W2 INP
Telephone 071-723 4185

REVERBERATION UNIT KIT

& transistor reverberation chamber to which
microphones, instruments, etc.,, may be con-
nected for added dimensional effect. The out-
put is suitable for most amplifiers and the
unit is especially suitable for use with elec-
tronic organs. A ready-built spring and trans-
ducer assembly is used.

Complete easy-to-build kit, with constructional notes and circuits
£7.50. Pre-drilled and printed case €1.70 extra. All parts available

separately.
WAH-WAH PEDAL KIT

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 pedai £5.13. COMPLETE
KIT £6.50. Add 38p for assembty of module.

WILSIC VIBRATO UNIT

A new kit to build a self-contained vibrato foot '
switch unit. 4-silicon transistor circuit in tough |
grey hammered finish metal cabinet. Variable ¥3 &
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 15p

SEND S5p in stamps for latest catalogue (Autumn 1971) of Hi-Fi,
components, guitars, etc., etc. Friendly, high-speed service.

WILSIC ELECTRONICS LTD.

6 COPLEY ROAD, DONCASTER, YORKS

MARCH 1972

TECHNICAL 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.
Lo = L] | | — L]

Name Age
BLOCK CAPITALS PLEASE

I Address I

— 3.72
INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. FA33.
Intertext House, Stewarts Road, London SW8 4U) I
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@ 24-hour Phone Service
Ring 01-648 8422

Ask for details of our
Credit Account Service.

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

Until you've tried the service provided by Home
Radio (Components) Limited you've no idea
how simple it can be tracking down and
obtaining components. It becomes a pleasure
instead of a bind! But first you need the
Home Radio Catalogue, listing over 8,000
components, more than 1,500 of them illus-
trated. At 70 pence, including p & p, it's a gift —
especially as every copy contains 10 vouchers
each worth 5 pence.

Send coupon today.

POST THIS COUPON with your
cheque or postal order for 70p.

"'_"'__"_"_"_"'I

l Please write your Name and Address in block capitals
l Name l

Address

The price of 70p applies only to catalogues purchased I HOME RADIO {(COMPONENTS) LTD., Dept. RC, I

by customers in the UK and to BFPO addresses.

456

234-240 London Road, Mitcham, Surrey CR4 3HD.
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TRANSISTOR CRYSTAL
MARKER UNIT

By
P. Cairns, M.l.P.R.E.,

R.Tech.Eng., G3ISP

Capable of accepting crystals between 50 and 500kHz, this marker
oscillator provides high level calibration 'pips’ up to higher than
30 MHz.

HIS ARTICLE DESCRIBES A FREQUENCY MARKER
T crystal oscillator for use with virtually all types of
communications receiver. The purpose of such
marker units is to enable a very accurate h.f. oscillator
of known frequency and high harmonic content to be
switched into the receiver aerial input. With the receiver
b.f.0. switched on, an audible beat note is then heard at
regular frequency intervals across all bands of the
receiver. Popular choice of frequencies for such markers
are 100, 250 and 500kHz, though 1MHz is occasionally

used. Crystals are in standard use for these devices as-

they allow high frequency stability to be achieved over
an almost indefinite period. The specification of the
marker unit to be described here is given in Table I.

MARKER FREQUENCY

The choice of frequency made by the writer was
250k Hz, this representing a fair compromise between
too wide and too narrow a marker interval. As most
communications receivers are calibrated in at least
0.5MHz intervals this allows not only these points to
be checked but also the 1MHz points. Any 250kHz
markings between these two points can also be checked.
Calibration between 250kHz steps is by means of the
vernier or logging scale of the receiver, the number of
degrees between any two 250kHz points being divided
into the appropriate number of kHz. Thus, if the range
between two marker points is logged as 10 degrees, each
degree represents 25k Hz.

TABLE 1
General Specification

Output. S0kHz to 500kHz; frequency and accuracy
determined by crystal. Maximum output
6 volts peak-to-peak square wave. Rise time
approximately 50nS.

Supply. With low voltage circuit, 9 — 12 volts d.c.

Current drain at 9 volts: 9.5mA. With high
voltage supply circuit, 150 - 330 volts d.c.

Dimensions. 15 by 1} by 2in. high. Components
mounted on standard octal plug.

458

As some constructors may however already have
crystals of other frequencies to hand (100kHz are quite
common). or may prefer another choice of frequency
to line up with a particular receiver's dial markings,
the circuit was designed to function with crystals of any
frequency between 50kHz and S500kHz. Several
crystals of both these frequencies. together with others
which lay between these extremes. were tried out in
practice with complete success.

While the actual crystal used and specified by the
writer is mounted in a B7G based glass envelope, other
types of crystal having the standard lin. or {in. two-pin
spacing can be employed. The accuracy of the marker
frequency will of course depend upon the accuracy and
type of crystal used. Most crystals of the type used for
frequency markers in the 100-500kHz range have
accuracies of better than 0.19,,. This is quite adequate
for most general communications purposes. Frequency
checks were carried out on a batch of assorted crystals,
many of them ex-suplus, the frequencies being measured
on a digital counter. The worst error measured was
-0.13%, while the least error was -0.015°,. The crystal
used by the writer had a measured frequency of
250,049Hz. ( - 0.02%,).

The cost of the crystal depends of course very much
upon the type and accuracy required. Surplus types are
generally available in the 75p to £1.50 range. New types
of higher accuracy are available, and cost a number of
pounds.

The inclusion of a crystal marker in a commications
receiver can be a decided advantage allowing, as it does,
a constant and accurate check on dial and frequency
markings on all bands. To ensure adequate output at the
higher frequencies, a waveform having a high harmonic
content is desirable. This means a fast rise time. The
waveform rise time of the unit described is in the region
of 50nS, thus allowing calibration checks well in excess
of 30MHz. An oscillogram showing the output wave-
form appears in one of the accompanying photographs.
While some receivers have a seli-contained marker unit,
many manufacturers advertise them as optional extras
for their range of receivers, and prices noted on the
commercial market vary between £6 and £9.75. The

THE RADIO CONSTRUCTOR
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BCI107
Lead-outs

Resistors
(Al } watt 5% unless otherwise stated)
R1 220k
R2 4.7kQ
R3 1kQ
R4 10k
RS 1kQ
*R6 10kQ — 18kQ (see Table 11), 12 watt
wirewound, Cat. No. R17A (Home Radio)
Capacitors
Cl  470pF silvered mica
C2 0.01uF polyester
C3 100pF silvered mica
C4 0.002uF polyester
C5 1-5pF ceramic (see text)
C6 0.33uF polyester
*C7 1uF polyester

! Octal | A 5
I plug pin | = =
| numbers |
| } To 3 To3
| ’ -«
| o3 |
| |
: : S| S|
=z = C

: Rig TRy Rag ¢ 4| ey HT+
I ] ] I
| BCIO7 o II To 4 150 - 330V
| 4 91V

T |
I > Ra W Zener |
: BCI07 |

-t
| mc, |4 T3 | t5 | -
| T ~[= BCI07 | 1912V
1 Output | —
: 5 to aerial l -
h Il ket
I J y R Cymm sockel |
i wac; 3SR, | OA% 5 7 I
| 3
| .

I 6 : To 6 To 6 — or common
| =
|

Battery only - omit Dy,C7,Rg. Connect as in A’

H.T. valve supply - connect as in'B’

Fig. 1. The circuit of the marker unit. The components within the dashed outline are mounted on the octal
plug. S1 and R6 (if used) are positioned, externally, in the receiver with which the marker unit is employed

COMPONENTS

Semiconductors

TR1 BC107
TR2 BC107
TR3 BC107
D1 OA95

*D2 9.1V 59% 400mW zener diode type

BZY88-C9V1i
*Not required with 9-12V supply

Switch
S1  s.p.s.t. toggle

Crysral
250k Hz crystal, or frequency as desired (see text)

Miscellaneous
Crystal holder, to suit crystal used
Veroboard, 0.15in. matrix (see Fig. 2)
Octal plug and socket

cost of the unit described, less crystal, is at the time of
writing just short of £2.

CIRCUIT DIAGRAM

The complete circuit diagram is shown in Fig. 1. The
two types of power connection available are also
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illustrated. With transistor receivers using batteries or a
9-12 volt power unit, components D2, C7 and R6 are
omitted. For use with mains valve receivers having a
conventional h.t. supply, these components are included,
R6 functioning as an external dropper resistor. To-
allow for a wide range of possible h.t. voltages the value
of R6 should be selected from the values shown in
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TABLE I
Values of R6 for varving h.r. supply voltages
H.T. Volrage Value of R6

150- 190 10k€2
190 - 230 12k}
230-280 15k}
280-330 18k¢)

Table 11. The extra current drawn from the h.t. supply
is of the order of 17mA.

The circuit in Fig. 1 shows TR1 connected as a
Colpitts oscillator in the emitter follower mode. The
oscillatory circuit is provided by the crystal which is
working in the parallel mode of resonance. Cl providing
series blocking and R1 base bias. The output is
developed across the emitter load R2 while the necessary
positive feedback is achieved across the capacitor
divider C2, C3, the centre point being tapped into the
signal output from the emitter.

The oscillator output is fed via the coupling capacitor
C4 to the base of the squaring amplifier TR2. D1 and
the base-emitter junction of TR2 provide symmetrical
clipping of the input waveform, DI also providing a
d.c. return tfor TR2 base. This clipped waveform is
amplified by TR2, the drive being sufficient to run this
stage between cut-off and saturated conditions and
thereby allowing a very fast rise time to be achieved.
The squared output signal which is developed across
the collector load resistor, R3, is d.c. coupled via the
limiting resistor R4 into the base of TR3.

TR3 is an emitter tollower output transistor, this
providing a very low output impedance and so ensuring
negligible loading effect by the receiver aerial input
circuit. This stage also gives isolation between the aerial
circuit and the oscitlator and squaring amplifier. The
output developed across the emitter load, RS, is coupled
to the receiver aerial circuit via capacitor C5. The value
of this component determines the degree of marker
signal fed into the receiver and its value will depend to a
large extent upon the sensitivity of the receiver in use.
Details for setting this capacitor value are given later.

When used with battery or 9-12 volt power units the
supply is simply connected to the supply via SI, as
shown by "A” in Fig. 1. C6 provides decoupling of the
supply line. In the case of mains-derived valve h.t.

Trace given at 250kHz by the prototype. Signal
amplitude is 6 volts peak-to-peak

supplies, the marker supply is taken from the zener
stabilizer. D2, which is fed via the appropriate dropper
resistor. R6. as illustrated by "B°. S1 is again used to
turn the unit on and off. The zener diode and dropper
resistor are decoupled by C7.

CONSTRUCTION

The type of construction employed by the writer
achieves a high degree of compactness, the use of Vero-
board allowing reasonably constant results to be given
in different units built up to the circuit. The parts are
mounted on an octal base, which allows the unit to be
easily removed for servicing or tor use with another
receiver. Most commercial marker units arc of the plug-
in type. Other types of construction and mounting can
be used, however, the circuit not being excessively
critical as regards to layout.

The complete circuit. except for R6 and the crystal. is
wired on a piece of Veroboard measuring some 2 by

Jin., this being cut to provide the strips and holes
shown in Fig. 2. The component layout on this board is
also given in Fig. 2. Note the letters A’ and *K" along-
side the connection points for DI and D2. These
indicate the anode and cathode ends of each diode

Positivesupply | 2 3 4 5 6 7 8 9 IO
pin 3 P =
p (ot ©o o o ¢ Tecl o 79 ]a
Ry TR % 7R3 I
¢« » ebl{o] o o giieb o /o‘B
Ch G2 71 Co
ol & ot 9 ¢ {p]iee YA C
1 5 T ~= Ly <=
Fig. 2. The Veroboard, with oxgl | ¢ . AR2: = €C3/Rl3 .;RS! /
the copper side towards the - TS 2] U /A 1. W /e 1o
reader Break in . = D1l Cag {TRo! Ra /1 <3 /me 5
copper 2O K¢ 77 et °/%/ o /=76 &TT " output
iy
Pin 4 €= K ojieci 4/ V¢ o o, o |F
021_\49 S g
= dA 7o o Mg ¢ o o ° o |G
Common > |
pin 6 \
\
18 swg L - link

support wires
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respectively. A 5pF capdcitor may be temporarily fitted
in the CS position.

After fitting the components, the Veroboard is
mounted vertically on the edge of the octal plug by
means of two lengths of 18 s.w.g. tinned copper wire.
This octal plug is mounted in the centre of a [lin.
square piece of kin. Paxolin, which forms a base plate.
The 18 s.w.g. wire is soldered between the outer copper
strips on the bottom ol the Veroboard, these being
positive and common supply lines, and the appropriate
pins in the octal plug, which are pins 3 and 6 respective-
ly. The support wires are bent to shape so as 1o allow
the Veroboard to sit comfortably on the upper edge of
the plug base while allowing the ends of the wire to be
located directly into the appropriate plug pins.

The crystal holder is mounted in a similar manner on
short lengths of 18 s.w.g. support wire. the wires being
terminated in pins 2 and 7 of the octal plug. These two
pins are unused. and no connections are made to the
corresponding tags ol the valveholder into which the
assembly is plugged. The author used a crystal on a
B7G base, and the 18 s.w.g. support wires were taken to
pins not employed for the crystal connections. The
latter are pins | and 5. If a 2-way crystal socket is used.,
the 18 s.w.g. wires could be soldered to the same pins
as are used for circuit connection. Wiring between the
crystal socket and the Veroboard and between the
Veroboard and pins 4 and 5 of the octal plug is carried
out with short direct lengths of p.v.c. covered wire. The
carthy side of the crystal may connect to the 18 s.w.g.
support wire soldered to pin 6. Figs. 3 and 4 give top and
side views of the assembly.

Components Veroboard

AN

I — = - -~ /18 SV{g support
%y . wires
I Ee/t
V4 4 P /Octol plug
6 ?mmon 3 - Leads
I1o* =
12 , 5 , |___——Octal pins
O S o7
| o o /‘
} (o) o(.? O Ir‘ (o) . B7G xtal base
‘ o o
| N
‘ e 178" Paxolin
~ ——1/s = base plate
— il -

Fig. 3. Top view of the assembly on the octal plug

The corresponding octal valveholder is fitted at a
convenient point in the receiver with which the marker
unit is to be employed. Connections are then made to
tags 3 and 6, or to tags 3, 4 and 6, of the valveholder, as
indicated by "A’ or ‘B in Fig. 1. If Ré is used, it should
be positioned away from the oscillator section of the
receiver.
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18" -
12" =

B7G xtal base

18 swq support
wires

It8” Paxolin
base plate
172quare

Octal plug

Fig. 4. The octal plug assembly as seen from the

crystal side

A view of the unit from the side on which the
crystal appears
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Side view of the completed marker unit, with the
parts mounted on the octal plug

TESTING

When the unit is completed and connected into the
receiver, the supply is switched on and the functioning
of the unit checked. If an oscilloscope can be brought
into use the waveform can be checked by connecting

the Y1 input between TR3 emitter and the common’

supply line. If no oscilloscope is available the output
from socket tag S is taken to the receiver aerial input
socket. The receiver b.f.o. is switched on and the
receiver tuned to a suitable point on the dial. For a
250k Hz crystal, 500, 750kHz and 1, 1.25. 1.5, 1.7SMHz,
etc., are suitable points at the lower end of the tuning
range. When the receiver is tuned over these points a
strong beat note should be heard. It will be necessary to
reduce the r.f. gain to a relatively low level to prevent
overloading the receiver.

Having proved that the marker unit is functioning
correctly it only remains to set the value of CS for the
best level of coupling into the aerial circuit. With the
marker unit switched on as just described, select the
high frequency end of the receiver h.f. band. In most
types of standard receiver this will be in the region of
30MHz. The r.f. gain can be increased to near-maxi-
mum. Tune about this point until the beat note is heard.
With a 250kHz crystal, beats will be noted on 29.5,
29.75. 30, 30.25 and 30.5MHz, etc. The aerial should be
disconnected during these tests. The strength of the
beat note around 30MHz will depend to a large extent
on the sensitivity of the receiver in use. Thus, the value
of C5 can only be selected under test.

With conditions set up as just described, reduce the
value of C5 until the beat note falls to an average level
of audio output with the receiver set to maximum r.f.
gain. With highly sensitive receivers, values in C5 of
even 0.5 or 1pF may still be too large, and the output
lead from tag S of the valveholder may have to be even
more loosely coupled to the aerial input. In this instance
the lead from tag 5 is brought into close proximity with
the aerial input socket or lead. but no direct connection
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'is made. In some cases the coupling lead from tag 5 may

have to be screened to prevent stray coupling to other
circuits.

With the value of CS set, the unit is complete and
ready to be switched into service at any time. Not only
does the use of a frequency marker allow instantaneous
calibration checks at the press of a switch, but it will
also indicate any long term deterioration in receiver
alignment.

While the crystal marker described so far has only
been considered as a permanent sub-unit for internal
use with a receiver, it could of course be built in a
separate case with internal battery or power supply.
Such a unit could then be employed not only with a
number of different receivers but also as a general
purpose frequency standard. The modified circuit in
Fig. 5 can be used with the unit, allowing not only a'
variable output for general use but also for receiver/
marker aerial coupling arrange.ments which obviate the
necessity of having to make any internal connections to
the receiver. Such a unit will find many uses in the short
wave listener’'s shack and on the test bench.

Sy

e,
TR3 I k2

BCIO7 9-12 volt battery T

or power unit ]
> -

Cs

| |

-
Variable O-IpF I Coaxial
output  Se——J—5 (& output
control J lka 1 2 3| sockets

linear
ks

Output | General purpose variable output

Output 2 Connection to Rx. aerial socket

Output 3 Incoming aerial

Fig. 5. An alternative output circuit which
enables the marker unit to be employed as a self-

contained item of equipment

CRYSTAL AVAILABILITY

As stated earlier in this article, the unit may employ
crystals having frequencies other than 250kHz. 100kHz
crystals are available from Home Radio. 250kHz
S.T.C. Crystals Type 4013/CT on a B7G base are
available in l-off quantities from ITT Components
Group Europe, Standard Telephones and Cables Ltd.,
Quartz Crystal Division, Edinburgh Way, Harlow,
Middlesex. Also, 250kHz Crystals Type QO1655C,
similarly on a B7G base, are available in [-off quantities
from Specialized Components Division, Marconi
Communication Systems Ltd.,, Radford Crescent,
Billericay. Essex. A large range of surplus types, some
with ‘round figure’ frequencies, are generally available
from Henry’s Radio. B
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Further Notes — 4

NOTES ON
SEMICONDUGTORS

PROTECTION MONEY

by

PETER WILLIAMS

The addition of a single resistor prevents damage in a series

regulator circuit in the event of load short-circuit. The circuit

described in last month’s note forms the basis of the present
discussion.

INAGLL'S TIRST LAW: IN ANY LABORATORY
F experiment. if anything can go wrong it will.
This, the most scientitic form of folk wisdom,
equivalent to Murphy's Law or the Law of Constant
Cussedness, is one that the experimenter should learn
at his mother’s apron strings (or coaxial cables if he has
chosen parents wisely.) In the context of voltage
regulators it leuds 10 the following axiom: short-circuit
ol the load will always occur at the instant at which the
maxima of supply voltage and temperature coincide.

LOAD SHORT-CIRCUIT

For the example treated last month, a short-circuit of
the load at the instant of maximum supply voltage
could have disastrous results. The base current of the
transistor would then be a little over 4mA (11.5V/2.7
k) while the maximum transistor current gain might
be well over 200 if the minimum were 60. Hence the
cotlector current might try to increase towards 1A
which would result in a transistor dissipation of 12W —
for a very shors time. Thus it would be unwise to operate
such a regulator with loads that could be readily
short-circuited.

There is one simple means of minimizing the dissipa-
tion, as shown in the diagram. A resistor R2 may be
inserted in series with the coliector of the transistor (a)
to minimize the short-circuit current and (b) to absorb
part even of this reduced power. It can do this with no
noticeable deterioration in regulation since the tran-
sistor parameters depend only slightly on Vce provided

this is more than enough to keep the transistor out of

saturation.

A minimum Vce of 1V is usually adequate (or down
to less than halt of this value if a small drop in output
voltage is acceptable). Thus, in the example, to avoid
saturation at the lowest supply voltage and maximum
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Adding a resistor in the collector circuit of the

series regulator which was discussed last month

offers protection against damage resulting from
load short-circuit

current we have a vohiage across R2 o 9V - (6 +-0.5)V —
2.5V. With a maximum current of 30mA this gives
R2 =820} (nearest prelerred value to 2.5V/30mA). Now
even with a short-circuit the load current cannot
exceed about 150mA (12V/8242  base current). Further
under these conditions the transistor is saturated with
small p.d. across it and correspondingly low dissipation.
The worst case dissipation for this circuit is in fact
when the p.d. across the transistor is hall’ the difference
between supply and output voltages. This voltage is 3V,
(haif of 12 - 6V), and the corresponding current is
about 37mA (3V/820)) Hence the worst case dissipa-
tion is still only 110mW, which is a considerable
improvement on that without the limiting resistor. It is
still true however that the short-circuit ratings of higher
power supplies can cause damage to the circuits they
supply in the event of a fault, 1n the next note a simple
means of current limiting will be considered, by the
addition of a single transistor. a
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NEWS . . . AND .

DAYSTROM/SCHLUMBERGER
DROP-PROOFED METER

A portable multimeter is as essential to the electronic technician as a
stethoscope is to a doctor. Trouble-shooting and testing start with the
multimeter which is an indispensable part of the ‘travelling’ tools most
technicians take on the job.

Even an ordinary multimeter is constructed like a watch with a jewelled
movement, and it can’t take day-to-day handling in a rough environment
without losing accuracy.

To cope with this problem DAYSTROM has introduced a group product —
the 660 series drop-proofed multimeter. These precision meters are war-
ranted to operate within specification after being dropped from a height of
five feet. The meter mechanism floats inside a sealed, high-impact plastic
case. In addition the new multimeters have temperature compensation, with
shielded and electrically protected meter movement. The meter maintains
accuracy in extreme environments and will not be damaged if, as sometimes
happens, the user accidentally connects it to a high voltage source.

Daystrom salesmen sometimes demonstrate the 600 series by throwing the
meter on the customer’s floor. So far, customers have had a worse shock
than the meter!

IN BRIEF

@ The membership lists of the Radio
Amateur Invalid and Bedfast Club
show a membership of nearly 400 in 13
countries. Approximately two-fifths of
the members hold amateur licences.

@ Mr. Christopher Chataway, Min-
ister of Posts and Telecommunications,
announced in the House of Commons
his agreement to licence, on an experi-
mental footing, a scheme to transmit
locally initiated TV programmes in the
Woolwich area until July 1976. The
transmissions will be by cable and
there will be no advertising.

@ Lord Willis, the playwright and

TV scriptwriter, creator of Dixon of
Dock Green and many other TV
series, has become chairman of Net-
work Broadcasting Ltd., the commer-
cial radio company.

@ A club calling itself the ‘Union of
European Testcard Hunters' was
formed in Holland just over a year
ago, its aim: to encourage TV-DX.

The club wishes to extend its mem-
bership in the U.K. Those interested
should write to P.D. van der Kramer,
Europese Testbeeldjagers, Diepen-
brockstraat 2, Slikkerver-3210, Hol-
land.

@ ‘A total of about 90 million
joints are soldered each day in Britain.’
This was stated during a session on
solders and soldering which consti-
tuted part of a conference on ‘Tin in
Modern Technology® organised by the
Tin Research Institute in conjunction
with the British Institute of Metals.

@ Clayridge Electronics Ltd., of
2 Stoke Newington High Street,
London, N16 7PL have just issued a
new edition of their radio and TV
component catalogue. Readers re-
quiring the catalogue should write to
above address.

ABERDEEN UNIVERSITY CARRIES OUT ACCEPTANCE TESTS ON

An EMI type ‘2001' colour television camera is
checked out by television engineers from Aberdeen
University during acceptance tests at
(Middlesex) plant of EMI Electronics Ltd. Altogether,
EMTI's Television Equipment Division is supplying the

Scottish university with five ‘2001 broadcast cameras |

and a fully-equipped colour video recording vehicle
(seen here in the background).

Aberdeen University is believed to be the first
European teaching establishment which will use full
broadcast colour equipment for. making educational
television material for a closed circuit television net-
work. The 20 ft. long video recording van, equipped with
three of the EMI cameras, will also be the first of its
type to be fitted with colour broadcast equipment.

464

the Hayes |

i N |
The photograph shows (L to R): Mr. J. Kilpatrick, senior
engineer, Aberdeen University Television Service; Mr. E.
A. Morley, UK sales manager, Television Equipment
Division; and Mr. J. Woodward-Nutt, chief engineer,
Aberdeen University Television Service
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COMMENT

AMSAT PROGRESS

The Radio Amateur Satcllite Corporation -~ AMSAT

was started in 1969 to provide satellites and space
experiments for the amateur radio service. In a recent
issue of the AMSAT NEWSLETTER their President,
Perry 1. Klein, K3JTE, in his Annual Report for 1971,
outlines the progress made to date and the various
prajects currently underway.,

Membership of AMSAT is now over 460. with some
40 societies in group membership, and radio amateurs
in 30 countries arc represented.

Amongst the accomplishments to date, mention is
made of the AMSAT -~ Aircraft Flight Tests, made in
connection with the AMSAT - OSCAR - B Satellite
project, in which two series of aircraft flights with a
prototype translator being developed for the A-O-B
project were made. It is estimated that between 200-300
amateur radio stations took part and one station alone
made |7 two-way contacts through the translator. The
muin purpose of these translator flight tests, was to help
interested amateurs prepare for operation with the
A-O-B satellite and to gain useful technical and opera-
tional experience in using the Satellite once it is in orbit,

AMSAT provided much of the background support-
ing material on Amateur Satellites to several of the
delegations represented at the 1'TU World Administra-
tive Radio Conference on Space Telecommunications
and Radio Astronomy in July 1971, at which a new
*Amateur Satellite Service' was authorised with pro-
vision in the 40, 20, 15, 10, 2 and } metre bands for
amateur satellite operation.

Considerable progress has been made with AMSAT-
OSCAR-B which it is hoped will be launched sometime
in 1972, NASA has undertaken to launch this satellite,
which will ride piggy-back with the ITOS-D meteorolo-
gical Satellite which is being planned and will be put
into a 1500 Km polar orbit.

Another proposed project, is to provide amatcur
radio equipment for use in the ATS- G NASA Satellite
to be launched in 1975. This is to be known as
SYNCART - Synchronous Amateur Radio Translator.
The ATS-G Satellite, will be in a geostationary orbit
and will have a 30 ft. parabolic reflector, which will be
available for amateurs to use and will provide the rare
opportunity for amatcurs to use a synchronous satellite
on a regular basis with modest amateur equipment.

NASA is also planning an orbital, manned labora-
tory, scheduled for launch in 1973. This project, named
SKYLAB may also have an AMSAT sponsored pro-
ject, named SKYLARC aboard, which is to provide
[0 metre communication through amateur radio
channels on SSB with the astronauts. One of the
astronauts is training for SKYLAB, Dr. Owen Gar-
riott, s a radio Amateur, WSLFL.

“Congratulations — Your 1.C. INTRUDER ALARM /s a
complete success!” (With apologies to the author of the
article which appeared in our January issue)
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Pye Telecommunications Limited has announced a
new compact, remotely-controlled base station for its
radiotelephone systems, known as the type F9U.

This unit fully satisfies the market requirements for a
remotely-controlled 5 watt base station for UHF mobile
radiotelephone schemes. The controller is no larger than a
desk top intercom.

Remote control permits closer installation of the base
station to its antennas for minimal feeder loss and greater
efticiency — an important factor when using UHF.

The design features great flexibility in mounting the
equipment. Although primarily intended for wall mount-
ing. the unit can be easily and conveniently fitted to any
suitable horizontal or vertical surface. A mounting cradle,
supplied as standard, enables the equipment to be easily
dismounted.

If required, the equipment can be simply fixed to the
cradie to prevent unauthorised removal. The equipment
cover is fitted with a tamper-proof catch. The extensive
use made of high quality silicon integrated circuits
results in fewer components, higher reliability and easier
maintenance. Fully coded printed circuit boards provide’
easy access to all components.
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FRANKA BALDWIN
(All Times GMT)

The most interesting news in the
world of Broadcast band short wave
listening this time is undoubtedly the
appearance of Radio Nepal on
approximately 5000kHz. The old
channel of 9590kHz has been
vacated for the afternoon trans-
mission, the new frequency of
5000kHz being in parallel with the
usual 4600kHz. The new channel
presents a better chance of reception
for listeners in the U.K. than that of
4600kHz, this latter frequency being
subject to communications inter-
ference. Radio Nepal, Katmandu,
from the signal .strength measured
here, would appear to be using the
100kW transmitter on 5000kHz.
Logged in mid-December, R. Nepal
was heard with Arabic-type music
and songs, through the time signals
of MSF, with sudden closedown at
1550, presumably due to a fault at the
transmitter. In general, the station
may be heard from around 1500 to
1650 sign-off and also from around
0115 to past 0145. The frequency is
subject to some variation and has
been measured on channels varying
from 4999.5kHz to 5002k Hz.

Another flurry of excitement has
been caused by the appearance of
VOA (Voice of America) Tangier on
the ‘out of band’ channel of 5436kHz,
where it has been logged several
times of late with a programme of
Arabic-type music and also recorded
English musical comedy music. En-
titled “The Happy Time”, the pro-
gramme was heard from 2030 until
2057, at which time the news in
Arabic was radiated followed by
station identification in English and
sign-off at 2100.

In the new state of Bangla Desh,
Dacca is now on the air with English
and Bengali announcements on
15520kHz and other channels — see
Short Wave News. Identification is
“Radio Bangladesh, Dacca” or
“Bangladesh Betar Kendra, Dacca’,
according to the British Association
of Dx'ers (BADX).

@® PROGRAMMES IN ENGLISH

Continuing from the last instalment
under this heading (January issue) a
few more transmissions in English
that may be heard by readers are
listed herewith, the times being stated
first so that some individual planning
can be made.
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1200 11785 (25.46m) 100kW Vien-
na, Austria, the news in
English.

(30.43m) 240kW Pe-
king, China, news of
life and events in China
with commentaries.
(50.59m) 100kW Pra-
gue, Czechoslovakia,
world news from the
Czechoslovak point of
view.

(48.47m) 100kW Vati-
can, Vatican State,
world news and that of
the Catholic church.
(49.79m) 15kW Buda-
pest, Hungary, short
wave listeners Dx pro-
gramme.

(49.42m) 50/100kW
Sofia, Bulgaria, pro-
gramme about scien-
tific research and ach-
ievements in Bulgaria.
(30.59m) 100kW Cairo,
U.A.R., newsand views
from the Arabic world,
directed to Europe.

@® FAR EASTERN DX

Although not so good as last year,
conditions for the reception of
stations in the Far East have perked
up on odd occasions, those trans-
missions which we have logged
being shown here. By the time this
appears in print, the ‘season’ for
reception of this area will be waning
therefore budding Dx’ers should
listen on the channels shown in the
hope that they will log something
worthwhile in the remaining time
available.
3935kHz 2145(76.24m) 35kW Ryu-

kyu Islands (Okinawa),
VOA (Voice of Ameri-
ca) transmitter with the
news in Korean follow-
ed by the identification
in English “"This is the
Voice of America com-
pleting this transmis-
sion from Okinawa on
this frequency” and
sign-off at 2200.
4890kHz 2000(61.35m) 10kW VLT4
Port Moresby, Papua,
with news and com-
ment in Pidgin English
through to 2015 when
signals faded into the

1500 9860

1900 5930

2045 6190

2145 6025

2145 6070

2200 9805

noise level.

4907kHz 1725 (61.14m) 15kW
Phnom-Penh, Khmer
Republic (formerly
Cambodia) with songs
and music in typical
Asian style. Those

readers who have not
yet heard this station
would do well to listen
on this channel, the
music is most distinct-
ive, more often than
not including the
clashing of gongs and
cymbals. It is easy to
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visualize the dragons
and pagodas!

5052kHz 1618 (59.38m) 10kW Sin-
gapore radiating a pro-
gramme of musical
comedy songs from
the English  stage,
King's Rhapsody, White
Horse Inn — and all
that!

@ CHINA

This country can, of course, be
easily heard on many differing
channels, most of them listed as
Peking with powers up to 240kW.
However, the actual location of some
of these transmitters is open to
speculation but one that may interest
readers is that of the People’s Liber-
ation Army (PLA) at Fukien oper-
ating on 7280kHz (41.21m), where
it has been heard from midnight
onwards with the Home Service. The
PLA operate on many short wave
frequencies, that most reported prob-
ably being the transmitter on 3900kHz

(76.92m).

Peking has been logged here
recently on 3940kHz (76.15m),
4865kHz (61.66m), 4905k Hz

(61.16m) and on 5145kHz (58.32m).
The identification of Fukien is
“Chungkuo jen min fan chun Fuchien
chien hsien kwang po tien tai”".

@ HERE AND THERE

Some short wave stations are easy
to log whilst others are relatively more
difficult. In the main, the latter
category tend to be on the LF bands,
such stations having lower powers
mainly for the reason that they are
intended for local service and not for
international audiences. Unfortun-
ately for the Dx’er, the LF bands also
carry a multiplicity of commercial
services which cause considerable
interference to the wanted trans-
mission, thereby making reception
difficultto say the least.However, des-
pite the continuing problems, Dx’ers
continue to rove these bands and
battle on undaunted by the contin-
uing cacophony! A few of the
stations that can be heard with a
modicum of luck on these frequencies
are listed below.
4777kHz 2245 (62.80m) 100kW

Libreville, Gabon, log-
ged when featuring
African songs and
drumsinterspersed with
announcements in
French.
4807kHz 1737 (62.41m) 4kW St.
Denis, Reunion s,
v light music selections
and announcements in
French. This one is not
so easy to log.
4880kHz 1956 (61.48m) 10kW Kin-
shasha, Congo, drama
in African dialect fol-
lowed by typical rhyth-
mic drum beats. n
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'MAGIC’
NUMBER

INDICATOR

by G. A. FRENCH

ECENT ARTICLES IN THE 'SUGGESTED
Circuit’ series have been more
than usually long and have

described rather ambitious projects.
Because of this, the writer felt that it
would make a pleasant change to
produce a relatively short article for
this month’s issue and to devote it to
the discussion of an extremely simple
device. The circuit to be dealt with is
very elementary in form and can be
assembled by the veriest beginner. It
offers an amusing effect which can be
completely baffling to people who do
not realise the secret behind the
manner in which it is used.

CIRCUIT OPERATION

The device consists of a small box
containing a battery and having a
front panel on which are mounted six
push-buttons and two bulbs, one of the
latter being red and the other green.
The table which accompanies this
article is also fitted on the front panel.
The push-buttons are lettered A, B, C,
D. E and F respectively. Pressing
button D causes the green lamp to be
lit, whilst pressing any of the other
buttons causes the red lamp to be lit.
The circuit appears in the accompany-
ing diagram, in which the battery can
be any 6 volt type with sufficient
capacity to give a long life. An Ever
Ready ‘Lantern’ battery type 996
would represent a good choice, as also
would two 3-volt cycle lamp batteries
(Ever Ready type 800) connected in
series, The lamps can be 6 or 6.3 volt
m.e.s. types fitted in panel-mounting
holders having red and green lenses
respectively. Suitable bulbs and holders
with lenses are available from most
radio retail sources, including Henry's
Radio Ltd.
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To demonstrate the ‘magic’ proper-
ties of the number indicator, an
acquaintance is asked to write down
on a piece of paper any number be-
tween 10 and 1,000,000. He is then
asked to change the order in which the
digits of the number appear, thereby
forming a new number. Next, he is
asked to subtract the smaller of the
two numbers from the larger and to
add together the digits in the result.
After carrying out these operations he
is finally asked to find, in the table, the
number he has obtained and to press
the corresponding button. In all cases,
assuming he has carried out his

calculations correctly, the button
indicated will be button D which, when
pressed, will illuminate the green light.

This result will occur regardless of
the original number and regardless
of the order in which its digits are re-
arranged before carrying out the
subtraction. The buttons other than D,
which cause the red light to be
illuminated, will only be recommended
for use by the table if the person
carrying out the calculations has made
an error.

It will be seen that the table lists
numbers from zero to 59, each number
having an accompanying button-
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The circuit of the number indicator. Only the green light is illuminated
if the calculations described in the article are carried out correctly
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PLj,PLp - 6 or 6:3V pilot lamps
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identifying letter alongside it. Thus,
number 16 corresponds to button B
and number 17 corresponds to button
A. Closer inspection of the table will
reveal that button D corresponds only
to zero, 9, and multiples of 9, such as
18and 27.

This is a small part of the secret of
the indicator, and it arises from the
fact that after the manipulations with
the initial random number have been
carried out as just described, the result
is always zero, 9 or a multiple of 9.
To give a demonstration let us choose,
at random, the number 67981 and
then rearrange its digits to give 18967.
67981 minus 18967 equals 49014. The
digits of 49014, when added, equal 18,
which is a multiple of 9. Interested
readers will find it of interest to try the
calculations with any initial number,
and with any random rearrangement
of its digits.

EXPLANATION

The explanation for this intriguing
phenomenon involves a little examin-
ation of elementary mathematics.

Most readers who have carried out
simple division problems will have
learned that a quick way of checking
whether a number is divisible by 3 is 10
add up the digits in the number. If the
solution results in 3 or a multiple
of 3, then the number itself can be
divided by 3. Take, for instance, the
number 49713. The digits of this
number add up w 24 which is a
multiple of 3 and which thereby
indicates that 49713 is divisibie by 3,
as it is. Note that we couid, if desired,
take the process a stage further by
adding together the digits of 24. This
gives us 6, again a multiple of 3.

If the initial number is even, and its
digits add up to 3 or a multiple of 3,
the number can be divided both by 3
or by 6.

So far as our present discussion is
concerned we are more interested in
numbers which can be divided by 9.
Here we find that the same rule as for
3 applies. If the digits of any number
add up to 9 or to a multiple of 9 that
number is divisible by 9. For instance,
the digits in the number 78615 add up
to 27, whereupon we know that 78615
can be divided by 9. It may be noted, in
passing, that the digits of 27 themselves
addupto9.

These pecularities in numbers which
can be divided by 9 are fairly well-
known, particularly amongst those
who carry out a large amount of
mathematical calculations. There is,
though, a further relationship between
9 and other numbers which is not by
any means as well-known, and it is
this relationship which forms the main
part of the secret of the indicator and
its table.

As we have already seen, if a number
is not divisible by 9 the sum of its
digits is equal to a figure which is
similarly not divisible by 9. However,
the amount by which that figure
exceeds zero, 9 or the nearest multiple
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TABLE

Number Button Number Button
0 D 15 B
1 E 16 B
2 A 17 A
3 C 18 D
4 F 19 E
S B 20 C
6 B 21 A
7 C 22 E
8 F 23 F
9 D 24 B

10 C 25 B
11 A 26 B
12 A 27 D
13 F 28 C
14 E 29 A

Number Button Number Button

30 F 45 D
31 E 46 C
32 B 47 B
33 A 48 E
34 F 49 E
35 B 50 F
36 D 51 C
37 A 52 B
38 E 53 B
39 E 54 D
40 C S5 A
4] C 56 E
42 A 57 C
43 B 58 F
44 F 59 B

of 9 below it, is equal to the remainder
that is left after 9 has been divided into
it. Take, for example, the number 281,
whose digits add up to 1. This sum
exceeds 9 by 2. If we divide 281 by 9 we
find that we get a remainder of 2. We
also get a remainder of 2 if we divide
812, 821 and 128 (all variations of the
original number) by 9. The digits of
another number chosen at random,
94981, add up to 31 which is 4 more
than 27 (the nearest lower multiple of
9). 1f 94981 (or any other arrangement
of these digits) is divided by 9, the
remainder is 4. Another number, 133,
has digits which add up to 7. This is 7
in excess of zero, and 133 gives a
remainder of 7 when divided by 9, as
also do 313 and 331.

This state of affairs is quite easy to
appreciate if we look upon any
number which cannot be divided by 9
as being equal to the nearest lower
multiple of 9 plus a remainder. The
number we examined just now, 281
(which gives a remainder of 2) can be
looked upon as 279 (the nearest lower
multiple of 9) plus 2. This explanation
takes account of the fact that zero is a
multiple of 9, which of course it is
since zero is 9 multiplied by zero.

We are now in a position to under-
stand why, in the manipulation of a
random number as initially described,
the difference between the two numbers
is always a multiple of 9. The original
number consists of a multiple of 9 plus
a remainder. When the digits of the
number are changed around it consists
of another multiple of 9 plus the same
remainder. When the smaller number
is subtracted from the larger we have
the case where a multiple of 9 plus a
remainder is subtracted from another
multiple of 9 plus the same remainder.
The remainders cancel out, and the
result of the subtraction consists of a
multiple of 9 minus another multiple of
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9. This result must, itself, be a multiple
of 9.

With the indicator, the lower and
upper limits on the random numbers
to be initially selected are chosen as 10
and 1,000,000. The number 10 is an
obvious lower limit since the number
chosen must have at least two digits
if these are to be rearranged. The upper
limit of 1,000,000 takes care of the
extreme case where 1 (actually
0,000,001) is subtracted from 1,000,000
to give 999,999. The sum of the digits
in 999,999 is 54 which is not so high as
to make the table excessively large.
Admittedly, a smaller table could be
used if the person carrying out the
calculations were asked to (in the
present example) add the digits S and 4
together to give the smaller number 9.
However, this approach would draw
attention too early to part of the secret
of the indicator table and its reliance
on the relationship with the figure 9.

The table, as shown here, should not
at first sight demonstrate too obviously
that the buttons D correspond to zero,
9 and multiples of 9. After some
experience of the calculations, never-
theless, most people will see that the
answers they obtain are of this nature.
It is extremely unlikely, though, that
they will know why such answers are:
obtained and so the final mystery
behind the functioning of the indicator
and its table will still remain un-
explained. [ |

NOVEL A.F. AMPLIFIER

Since the article under the above title
was published in the January 1972
issue it has been found that best results
are given with the value of R7 reduced
to 100Q. A transistor with low leakage
current should be employed for TR 1(a)
in Fig. 1.
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D.C. VOLTMETER

by
A. RUSSELL

Incorporating a readily obtainable integrated circuit, this voitmeter

has a sensitivity of 100ka per volt. Any ranges from 0-100mV to

0-100V can be provided to meet the particular requirements of the
constructor.

HE D.C. VOLIMETER TO BE DESCRIBED HERE IS BASIC-

ally very simple, and ranges can be chosen

between 100mV f.s.d. and 100V fs.d. to suit
individual requirements. Sensitivity is 100k Q per voli
on all ranges, which compares favourably with most
multimeters, which are rarely rated better than 40k
pe: volt.

R¢ (IOka)
AMA
Ri
gv‘v"‘v‘ —_
—(
/ 100pA
= =R
Z10ka =9
Fig. 1. The basic circuit employed in the d.c.
voltmeter

CIRCUIT DESCRIPTION

First of all, let us look at the basic circuit, which is
given in Fig. 1. The voltage to be measured is applied
to Ri, which is chosen so that 10pA tlows when the
required f.s.d. voltage is applied to it (remembering
that we consider the inverting input to be at a virtual
carth). Virtually all of this 10pA flows through the
10k Q feedback resistor, Rf, this being chosen 1o give
a current gain of 10 times on all ranges. Since 100pnA
flows through the meter for f.s.d., 90pA must flow
through Rg. Hence the value of Rg should be 10/9k €,
i.c. 1.1k} nominally. In practice, this is formed by a
560¢ fixed resistor in scries with a 1k{) variable
resistor (the calibration control). This combination
gives a leeway of about 500¢) either side of the nominal
value, which will be ample.

MARCH 1972

Let us now look at the practical circuit in Fig. 2.
Here, the range is altered by switching in various values
for Ri. The resistor values required can be chosen from
the Table. We are limited to a maximum of 100V in this
design, since it is difficult to obtain close tolerance
resistances above 10M Q. However, in transistor
circuitry we will rarely find voltages above 100V.

R6 and D1 are included to protect the meter from
forward overloads. DI will conduct when the voltage
across the meter and R6 is about 700mV. This voltage
will be about 420mV when the meter is rcading f.s.d..
and so DI should conduct when the excess voliage
is about 709, of fs.d.. thereby protecting the meter
movement. No reverse overload protection was in-
cluded in the prototype, but it this is thought to be
necessary, a germanium diode (such as the OAS81)
should be connected across the meter and R6 with its
polarity opposite 1o that of DI1. This diode will conduct
when its forward voltage is about 400mV, i.e. when the

The complete voltmeter in its case. This measures
4 by 6 by 4in
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Resistors
(All fixed values 3 watt 109, unless otherwise stated)
R1 10kQ
R2 150k
R3 430k
R4 10kQ
RS 1.5kQ
R6 3.3kQ
R7 560Q

RA-RN Input resistors, see text

VR1 100k2 potentiometer, preset, panel-
mounting

VR2 1kQ potentiometer, preset, skeleton

Capacitors
Cl1 2,700pF silvered mica
C2 100pF silvered mica

WW
4
/’ | +
-0 + 9V
_ s2y |
2 S3
Rs
LM709C A M)
e 8 —( )
5 10
9 100 A
2 6 Ca
- | +=< 1
Terminais /) D iE Ry
) y4 DDOOO
2 -0 -9V
S0~ B
R4§E < ‘Calibrate’
S, - OV
Fig. 2. The working circuit of the voltmeter
Semiconductors
IC1 Integrated circuit type LM709C,
COMPONENTS dual-in-line

D1 DDO000 (Lucas)

Meter
M1 0- 100pA moving-coil, 38 Series (Henelec)
Switches
S1 1 pole miniature rotary (see text)
S2 d.p.s.t. toggle
S3  s.p.s.t.slide switch

Batteries
2 9-volt batteries type PP3 (Ever Ready)

Miscellaneous
1 Red insulated terminal
1 Black insulated terminal
2 Battery connectors
2 Pieces Veroboard, 0.1in. matrix (see Fig. 4)
1 Case (see text)
1 Pointer knob

applied voltage is about equal to f.s.d. the wrong way
round.

CI1, RS and C2 are compensation networks as speci-
fied by the manufacturer of the integrated circuit.

VR1, R2 and R3 are also specified by the manufac-
turer to balance the offset current that will be present at
the input. The offset current would cause the meter to
read when no voltage is applied to the input terminals if
it were not compensated.

S3 was added to short-circuit the meter terminals
whilst transporting the unit. This protects the delicate
meter movement, since any oscillations of its coil are
damped out by the e.m.f. produced. Ideally, S2 and S3
should be combined, so that the meter is short-circuited
automatically when the unit is switched off, but the
author could not find a suitable switch at a suitable
470

price! The switch required would need two sets of
normally open and one set of normally closed contacts.

COMPONENTS

The design employs an LM709C integrated circuit,
and the writer obtained this from L.S.T. Electronic
Components, Ltd. The meter was a Henelec model from
the '38 Series’ with a 1.654 in. square face, and is
available from Henry's Radio Ltd. The housing for the
unit is a ‘Stella 99’ instrument case, available from
E. R. Nicholls, 46 Lowfield Road, Stockport, Cheshire.
This is supplied complete with front panel, handle and
four rubber feet. Its dimensions are 4in. by 6in. by 4in.

The input resistors in the Ri position are not specified
in the Components List, as these depend upon what
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The interior of the author’'s model. As is explained
in the text, this differs slightly from the layout
given in the constructional details

ranges are desired. 1t should be remembered that a
moving-coil meter reads most accurately on the latter
part of the scale, and the values of f.s.d. that give the
greatest accuracy are 10 and + 10, i.e. 3.16. Thus, for
general use, the best ranges to choose would be 1, 3 and
10 and multiples of these. However, the individual
constructor may prefer to use an interval at 5, rather
than 3, depending on his own requirements. The
writer's unit employed 3 ranges only, whereupon the
resistors were mounted on the same piece of Veroboard
as the integrated circuit and associated components.
However, it is probable that most constructors will
employ more than 3 ranges, in which case it will be
necessary to mount the input resistors on a separate
board. This method is shown in the layout diagrams
which follow, and these differ in this respect from the
photograph showing the interior of the author’s model.
In the prototype the position of VR1 on the rear of the
case also differs from that shown in the layout diagrams.

The input resistors may be selected as indicated in the
Table, and should ideally be watt 19 tolerance types.
Unfortunately, many of the values shown may be
difficult to obtain as single resistors in 19, although

TABLE _
Values of input resistance (Ri, and RA to RN in
Fig 2)for different voltmeter ranges.

Ranges Ri
0-100mV 10kQ2
0-300mV 30k
0-500mV 50kQ2
0-1V 100k
0-3V 300k(2
0-5V 500kQ
0-10V IMQ
0-30V 3IMQ
0-50V SMQ
0-100V 10MQ
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