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A.F. AMPLIFIER FOR BEGINNERS 
This a.f. amplifier offers the novice a useful introduction 

to electronics. 

20p 

Automatic Thyristor Dimmer 

TR -2 Reflex Receiver 
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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. 
Not just, cover on the contents of your home but a 

package of personal protection you and your family need. 
And it's how we save you so much money: just ONE 
policy to issue instead of nine! 
You can build up to the cover you need by additional units 

(or } units after the first) up to a maximum of five. So 
simple. So easy. Apply to your Broker, Agent or local office 
of a General Accident company. 
The Home Unit Policy can replace your existing insurances 
And remember- as you buy more possessions just add 
more Home Units at any time. 

THE GENERAL ACCIDENT FIRE & 
LIFE ASSURANCE CORPORATION LTD 

Metropolitan House, 35 Victoria Avenue, 
Southend -on -Sea, Essex, SS2 6BT 

Ttpdys to be protected bya 

Please send me further particulars of 
the Home Unit Insurance. 

Name 

Address 

5304 
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THE MODERN BOOK CO 
1972 WORLD RADIO - TV HANDBOOK 

A COMPLETE DIRECTORY OF INTERNATIONAL RADIO 
AND TELEVISION 

£2.80 Postage 10p 

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 Et S. Astley. 
£1.10 Postage lop 
Radio Et Servicing Handbook 
by Gordon J. King. £3. Postage 20p 
Mullard Transistor Audio ft Radio Circuits 
£1.50 Postage 10p 
Coil Design £t 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 

Radio Amateur Operator's Handbook 
by Data Publications. 45p Postage 6p 
Hi -Fi for the Enthusiast 
by M. L. Gayford. £2 Postage 10p 
Hi -Fi Year Book1972 
£1.25 Postage 20p 
Television Engineers' Pocket Book 
by J. P. Hawker £t J. A. Reddihough. 
£1.40 Postage 10p 
Foundations of Wireless £t Electronics 
by M. G. Scroggie. £1.80 Postage 20p 
110 Integrated Circuit Projects for the 
Home Constructor 
by R. M. Marston. £1.20 Postage 10p 
VHF -UHF Manual 
by G. R. Jessop. £1.60 Postage 15p 
Radio Valve ft Transistor Data 
by A. M. Ball. 75p 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 01 -723 4185 

50p BARGAIN PACKS 
A I ully coded, all rom well -known manufacturers 
and now available, while stocks last, at better than 
balk- buyer's prices! Cash with order only. 
1N4148 S gnal Diode 18 for 50p 
(= 1N914) 
1N5060 1 Amp Rectifier 400V 
( 
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NEW LOW PRICE TESTED S.C.R.'S. 
30A 

TO 48 
Ep 
1.15 
1.40 
1.60 
1.75 
-- 

4.00 

PIV IA 
TO -5 

Ep 

3A 
TO-66 

£p 

7A 
1466 

Lp 

10A 

Lp 

16A 
T0-48 

£p 
50 0.23 0.25 0.47 0.50 0.53 

100 0.25 0.33 0.53 0.58 0.63 
200 0.35 0.37 0.57 0.61 0.75 
400 0.43 0.47 0.67 0.75 0.93 
600 0.53 0.57 0.77 0.97 1.25 
800 0.63 0.70 0.90 1.20 1.50 

SILICON RECTIFIERS- TESTED 
PIV 300ptA 750mA 

£p £p 
IA 
Ep 

1.5A 
Lp 

:3A 

LP 
ISA 
LP 

50 0.04 0.05 0.05 0.07 0.14 0.21 
100 0.04 0.06 0.05 0.13 0.16 0.23 
200 0.05 0.09 0.06 0.14 0.20 0.24 
400 0.06 0.13 0.07 0.20 0.27 0.37 
600 0.07 0.16 0.10 0.23 0.34 0.45 
800 0.10 0.17 0.13 0.25 0.37 0.55 

1000 0.11 0.25 0.15 0.30 0.46 0.63 
1200 0.33 - 0.33 0.57 0.75 

TRIACS 

VBOM2A 6A l0A 
TO -1 TO-66 TO-66 
Lp Ep £p 

100 0.30 0.50 0.75 

200 0.50 0.60 0.90 

400 0.70 0.75 1.10 

.6IA 
Lp 

0.47 
0.75 
1.00 
1.25 
1 85 
2.00 
2.50 
- 

LUCAS SILICON 
RECTIFIERS 

35.Amp. 400 P.I.V.. Stud 
Type £1.10 each 

DIACS 
FOR USE WITH 
TRLACS 
1(6100 (032) 37p each 

2A POTTED BRIDGE RECTIFIERS 200V 50p 

UNIJUNCTION 
UT46. Egvt. 2N2646, 
Eqvt. T1S43. BEN3000 
27p each 25-99 25p 
100 UP 20p. 

NPN SILICON PLANAR 
BC107/8/9, 10p a ache 
50 -99, 9p; 100 up, 
8p each; 1,000 off, 
7p each. Fully tested 
and coded TO -18 case. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak No. EQVT 
T1 2G37113 0(71 
T2 01374 OC75 
T3 01216 00811) 
T4 203811 0(81 
15 20382T 0082 
TO 203446 0(44 
17 2(73456 0(45 
T8 26378 0078 
TO 20:399A 2N1302 
110 20417 AF117 

All 50p each pack 

2N2060 NPN SIL. DUAL 
TRANS. CODE D1599 
TEXAS. Our price 25p 
each. 

Sil, trans. suitable for 
P.E. Organ. Metal TO -18 

Eqvt. ZTX300 5p each. 
Any Qty. 

SIL. G.P. DIODES £p 
300mW 30 0.50 
40PIV (Min.) 100 .. 1.50 
Sub-Min. 500 . 5.00 
Full Tested 1.000 9.00 
Ideal for Organ Builders. 

D13D1 Silicon Unilater- 
al switch 50p each 
A Silicon Planar. m 
lithic integrated larcuit 
having thyristor elec- 
trical characteristics. hut 
with an anode gate and a 
built -in Zener" diode 
between gate and 
cathode. Full data and 
application circuits avail. 

able on request. 

386 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
2 -33V. 400mV (00 -7 
Case) 13p ea. 1 t W f'l'op. 
Hat) 18p can 10W (60-10 
Stud) 25p ca. All fully 
tested 5% toi. and 
marked. State voltage 
required. 

FREE 
One 50p Pack of your 
own choice free with 
orders valued £4 or over 

AF239 PNP GERM. 
SIEMENS VHF TRAN- 
SISTORS. OF MIXER 
& OSC. UP TO 180) 
MHZ USE AS RE- 
PLACEMENT FOR 
AF139 -AF186 & 100's 
OF OTHER USES IN 
VHF. OUR SPECIAL 
LOW PRICE: 1.24 37p 
each. 25 99 34p each 
100. 30p each. 

CADMIUM CELLS 
ORP12 43p 

ORP60. N(PS.1 lop 

PHOTO TRANS. 
43p 

SILICON PHOTO 
TRANSISTOR 

TO -18 Lens end. NI". 
Sim. to BPX25 & 
BRAND NEW. Full t):u:, 
available. Fully Guaran- 
tee. 
Qty. 1 -24 25 -99 100 up 
Price 
each h 45p 40p 35p 

FET'S 
2N:3819 . 

2N3820 .. 
2N3821 .. .. 
2N3823 
2N5458 
2N5459 .. . 

BFWIO .. 
MFP105 .. .. 

35p 
Sop 
35p 
áOp 
50p 
40p 
40p 
40p 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
hiES 

r ... oc. \R.ANTEED in Every Pak. or money hack. 

Pak No. Lp 

Ul 120 Glass sub-min. general purpose germanium diodes .... 0.50 

U2 60 Mixed germanium transistors :VF' RF 0.50 

U3 75 Germanium gold bonded diodes Mn. OAS, 0/547 0.50 

UI 40 Germanium transistor. like 0('81, A('126 0.50 

L15 130 200mÁ sub.min. Sil. diodes - 0.50 

U6 30 Silicon planar transistors NPN sim. 136Y95Á. 2X506 0.50 

U7 16 Silicon rectifiers Top.Hat 750m.4 up to 1.000IV 0.50 

08 50 Sil. planar diodes 250mA. OA. 200;202 0.50 

U9 20 Mixed volts 1 watt Zener diodes 0.50 

U I I 25 l'NI' silicon planar transistors '145 sim. 2N 1132 . . . 0.50 

013 30 PNP "NPN sil. transistors 00200 & 25104 0.50 

UI1 150 Sfixed silicon and germanium diodes 0.50 

Ul5 25 NPN Silicon planar transistors TO.5 sim. 2N697 0.50 

U16 1)1 :3.1mp silicon rectifiers stud type up tu 10(10 PIV 0.50 
U17 :30 Germanium PNI' AF transistors TOS like .ACY 17 -22 . 0.50 

U18 8 6 -Amp silicon rectifiers IIYZ13 type up to 600 Ply 0.50 
U19 25 Silicon NPN transistors like (0108 0.50 
U20 12 I.5 -Amp silicon rectifiers Top-Hat up to 1.000 PIV 0.50 
U21 30 AF'. germanium alloy transistor. 21:300 series & 0(71 0.50 
U23 30 Mach like MAT series PNP translators 0.50 
0124 20 Germanium I. :Imp rectifiers GJM up to 300 PIV .. 0.50 
U25 25 :08)Mc.a NPN silicon transistors 2N708. I)SY27 0.50 

U26 30 Fast switching silicon diodes like 1N914 moon -min . - 0.50 
U20 10 l :Vmp SCR's 10-5 can up to 6110 PIV ('RSI 25 600 1.00 

U31 20 Sil. Planar NI'N trans. low noise amp 2N3707 0.50 

U:32 25 Zener diodes 400 mW 007 case mixed volts. :1 18 . 0.50 
U133 15 Plastic c, a .e 1 amp silicon rectifiers 1X4000 series 0.50 
U34 30 Sil. PNP alloy trans. 1'0.5 6CY26. 2S30): 1 - -- . 0.50 
U135 25 Sil. planar trans. PNP 10.18 2N2906 0.50 
1136 25 Sil. planar NPN tans. TO -5 IIFY50 .51 5_ 0.50 

U31 30 Sil. alloy trans. 50-2 PNP, 0C200 26:02 0.50 
U38 20 Fast switching sil. trans. NPN, 40051c% 2N3011 0.50 
U:39 30 RE germ. PNP trans. 2N1303 5 1'45.. 0.50 
U40 10 [hull trans. 6 lead TO-5 2N2080 0.50 
041 25 RF germ. trans. TO-1 (IC45 NKT7n 0.50 
U42 10 VIII, germ. PNP trans. TO-1 NKT667:AF 117 0.50 
U.13 25 Sd, trans. plastic 1018 A.F B(113314 .... 
U1,1 20 Sil. trans- plastic TO 110 - 0.50 
U45 73 -Anil :I It I) ) ).- oc up to550V 1.00 

Code Nos. nao ::0 en as a guide to the type of device 
in the Pak. Th. ,.elves are normally unmarked. 

NEW QUALITY TESTED PACKS 
Pack Description Price Lp 
QI 20 Red spot'trans. PNP 0.50 
Q2 16 White spot R.F. trans. PNP 0.50 
Q3 4 0077 type trans. 0.50 
Q4 6 Matched trans. OC44,I45/81/81D 0.50 
Q5 4 0C-75 transistors 0,50 
Q6 4 0(72 transistors 0,50 
Q7 4 AC128 trans. PNP high gain 0.50 
Q8 4 AC126 trans. PNP 0.50 
Q9 7 0081 type trans 0.50 
Q10 7 0071 type trans. 0.50 
Ql1 2 A('127 120 comp. pairs PNP /NPN 0.50 
Q12 3 ÁF115 type trans 0.50 
Ql3 :3 AF117 type trans. 0.50 
Q14 3 OCI71 H.F. type trans 0.50 
Q15 5 2N2926 sil. epoxy trans. 0.50 
QI6 2 GET880 law noise germ. trans. 0.50 
Q17 3 NPN 1 ST141 & 2 ST140 0.50 
Q18 4 Madt'S2 MAT 100 & 2 MAT 120 0.50 
Q19 3 Madt's 2 MAT 101 & 1 MAT 121 0.50 
Q20 4 OC44 germ. trans. A.F 0.50 
Q21 :3 AC127 NPN germ. trans. 0.50 
Q22 20 NKT trans. A.F. R.F. coded 0.50 
Q23 10 0A202 sil. diodes sub -min. 0.50 
Q24 8 OA81 diodes 0,50 
Q25 6 1N914 sil. diodes 75PIV 75mA . 0.50 
(125 8 OA95 germ. diodes sub -min. 11469. 0.50 
Q27 2 IIIA 600PIV sil. recta. 1545R 0.50 
Q25 2 Sil. power rects. BYZ13 0.50 
Q29 4 Sil. trans. 2 2N696, 1 2N697, 

1 2N598 0.50 
Q30 7 Sil. switch trans. 2N706 NPN 0.50 
Q31 6 Sil. switch trans. 2N708 NPN 0.50 
Q32 3 PNP sil. trans. 2 2N2131. 1 

2N11132 0.50 
Q33 3 Sil. NPN trans. 2N1711 0.50 
Q34 7 Sil. NPN trans. 2N2369. 500MHZ. 0.50 
Q35 :3 Si) . PNP TO.) 2 2N2904 & 

I 2901 0.50 
Q36 7 2% 31146 T0-18 plastic 300MH2 NPN 0.50 
Q37 3 2 \305:3 NPN st). trans 0.50 
Q38 7 ['NI' trans. 4 2N3703, 3 2N3702 0.50 
Q39 7 NPN trans 4 2N3704, 3 2N3705. 0.50 
Q.10 7 NPN amp. 4 2N3707, 2 3N3708 0.50 
Q4l 3 Plastic NPN TO -18 2N3904 0.50 
Q42 6 NPN mans. 2N5172 0.50 
( }13 7 ßC107 NPN trans. 0.50 
Q44 7 NPN trans. 4 ßC108. 3 BC109 0.50 
Q45 3 I3C113 NPN TO-18 trans. 0.50 
Q46 3 BC115 NPN TO.5 trans. 0.50 
Q47 6 NPN high gain 3 BC167, 3 BC1680.50 
Q48 4 RCY70 NPN trans. TO -18 0,50 
Q49 4 NPN trans. 2 HFY51. 2 BFY52 0.50 
Q50 7 BSY28 NPN switch 10.18 0.50 
Q51 7 6SY95A NPN trans. 300MH2 0.50 
Q52 A ßY100 type sil. rect. 1.00 
Q5:3 25 Sil. & germ. trans. mixed all 

m,nk(d new 1.50 

PRINTED CIRCUITS -EX- COMPUTER 
Packed with semiconductors and components, 
10 boards give it guaranteed 30 trans and 30 diodes. 
Our price 10 boards, 50p. Plus lop P. & P. 
100 Boards £3. P. & P. Sop. 

POWER TRANSISTOR BONANZA ! 
GENERAL PURPOSE GERM. EX -STOCK TYPE EACH AS PRICED GERM., Price Price Price Price 

PNP Type ea chp Type each Type each Type each 
Coded (7P1)0). ß1t.-1 \II \'I. t TO.:3 CASE. POSO. 00211 0.50 0C29 0.40 REPLACE I)C25 2s 30 35 -36. NKT4 

ÁL103 0.85 130136 0.80 
01 .103 OC22 0.30 OC35 0.33 BÚ121 0.60 BD137 0.70 404 405 -40fì 450 .151 .152 453. 113027- 3028. O('2 ;( 0.33 OCafi OAO 13D123 0.75 00138 0.80 21,1256A. 2N456A -4575- -458A. 2N511 511 A & B. 0C24 0.45 A0140 0.40 00124 0.70 BD139 0.75 222. ETC. 0C25 0.25 AD142 0.40 B0131 0.70 BD140 0.85 

t 00V VCEO 50V IC ISA PT 30 WATTS HFE 0('26 0.25 AD149 0.43 130132 0.80 BD155 0.75 
0C28 0.40 AL102 0.85 BD135 0.70 Bul05 3.00 121 25-99 100 ap 

43p each 40p each anal 2N3054 0.45 

SILICON High Voltage 250V NPN TO-3 case. O.P. 
Switching & Amplifier .Applications. Brand new Coded 
1124(6) VCR() 250'VCEO 100: IC 6530 Watts. HFE type 
'o f1' S51HZ. 

24 2.5 99 
PRICE EACH 50p 45p 

JUMBO COMPONENT PAKS 
Mixed Electronic Components. Exceptionally 
good value (no rubbish) Resistors, capacitors 
pots. Eleetrolytics & Coils any other 
useful items. Approximately 3 lbs in weight. 
I rice incl., P. & P. £1.50 only. Plus our 
satisfaction or money back guarantee. 

OUR STOCKS f d 'd I d 
too n 

u 
s to mention in this Advertise - 

ent.SenduS.A.E. for our listing of over 
1000 Semiconductors. All available Ex- 
Stock at very competitive prices. 

SPECIAL OFFER 
2N2926 (Y) (0) 

10 for 50p 25 for L 

SILICON 50 WATTS MATCHED NPN/PNP 
BIP19 NPN 6IP20 PNP TO -3 Plastic Brand new. 
VCBO 100 'VCEO 50, IC 10A. HFE type 100 ft 3 mHZ. 

l-24 pes. 25.99 pm. 100 pes. 
OUR PRICE PER PAIR 60p 55p 50 

2N3055 
Only 63p each 

AD161 NPN AD162 I'NP M'P COMP. 100up GERM. TRANS. OUR LOWEST PRICE lop OF 63p PER PAIR 

GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO -18 SIM. 
TO 25706,8, BSY27'28:95A. All usable devices no open or short circuits. 
ALSO AVAILABLE in PNP Sim. to 2N2906, RCY70. When ordering please 
state preference NPN or PNP. 

£p £p Ep 
20 For 0.50 100 For 1.75 1000 For 
50 For 1.00 500 For 7.50 13.00 

TRANSISTOR EQUIVALENTS BOOK 
A complete c ss reference and equivalents hook for European, American 
and Japanese Transistors. Exclusive to BI-PAK 90p each. 

TRANSISTOR EQUIVALENTS & SUBSTITUTES HANDBOOK 
By B. B. BABANI Includes many thousands of British, U.S.A., European 
and Japanese transistors PLUS 100's of CV types. PRICE 40p each. 

THE RADIO CONSTRUCTOR 
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-the lowest prices! 
74 Series T.T.L. I.C's 
DOWN AGAIN IN PRICE 

Check our 74 Series List before you buy any I.C's. Our prices are 
the lowest possible. All devices ex- stock. Full spec guaranteed. 

BI -PAK 
Order No. 

Price and qty. prices 
1 -24 2599 100 up 
£p Ep Lp 

BI -PAK 
Order No. 

Price and qty. prices 
1 -24 25 -99 100 up 
Lp £p Ep 

BP00 SN7400 0.15 0.14 0.12 3189 SN7486 0.32 0.30 0.28 
BPOI -SN7401 0.15 0.14 0.12 31'90 SN7490 0.67 0.64 0.58 
BP02 SN7402 0.15 0.14 0.12 3191 SN7491AN 0.87 0.84 0.78 

13P03 SN7403 0.15 0.14 0.12 31'92 SN7492 0.67 0.64 0.58 

BI94 SN7404 0.15 0.14 0.12 3P93 SN7493 0.67 0.64 0.58 

13P05 SN7405 0.15 0.14 0.12 4594 SN7494 0.77 0.74 0.68 

BP07 SN7407 0.18 0.17 0.16 11'95 SN7495 0.77 0.74 0.68 

13508 SN7408 0.18 0.17 0.16 30416 SN7496 0.77 0.74 0.68 

11509 SN7409 0.18 0.17 0.16 31'100 SN74100 1.75 1.65 1.55 

BP10 SN7410 0.15 0.14 0.12 30104 SN74104 0.97 0.94 0.88 

BP13 SN7413 0.29 0.26 0.24 í5105 SN74105 0.97 0.94 0.88 

BP16 SN7416 0.43 0.40 0.38 BP107 SN74107 0.40 0.38 0.36 

13517 SN7417 0,43 0.40 0.38 131'110 SN74110 0.55 0.53 0.50 

13P20 SN7420 0.15 0.14 0.12 I1P111 SN74111 1.25 1.15 1.00 

BP30 SN7430 0.15 0.14 0.12 BPI18 SN74118 1.00 0.95 0.90 

BP40 SN7440 0.15 0.14 0.12 
B541 SN7441 0.67 0.64 0.58 131'119 SN7a119 1.35 1.25 1.10 

B542-SN7442 0.67 0.64 0.58 131'121 SN-1121 0.67 0.64 0.58 

BP43- SN7443 1.95 1.85 1.75 131'145 SN71145 1.50 1.40 1.30 

B544 SN7444 1.95 1.85 1.75 131'15 SN 74150 1.80 1.70 1.60 

13545 SN7445 1.95 1.85 1.75 131'151 SN74151 1.00 0.95 0.90 

13546--SN74413 0.97 0.94 0.88 135153 SN74153 1.20 L10 0.95 

BP47 SN7447 0.97 0.94 0.88 B5154 SN74154 1.80 1.70 1.60 

BP48 SN7448 0.97 0.94 0.88 131)155 SN74155 1.40 1.30 1.20 

13550 = SN 7450 0.15 0.14 0.12 131'156 SN74156 1.40 1.30 1.20 

BP51- SN7451 0.15 0.14 0.12 BP1ri0 SN7411k) 1.80 1.70 1.60 

BP53 SN7453 0.15 0.14 0.12 115101 SN74161 1.80 1.70 1.60 

B554 SN7454 0.15 0.14 0.12 110164 SN741334 2.00 1.90 1.80 

13P60- SN7460 0.15 0.14 0.12 
111'16.5 

110181 
SN74165 
SN74181 

2.00 
2.75 

1.90 
2.60 

1.80 
2.40 

B570 SN7470 0.29 0.26 0.24 1331182 SN 74182 0.97 0.94 0.88 

BP72 SN7472 0.29 0.26 0.24 13PI90 SN 74190 3.50 3.25 3.00 

BP73 -- SN7473 0.37 0.35 0.32 115191 SN 74191 3.50 3.25 3.00 

8574 - SN7474 0.37 0.35 0.32 13P192 SN 74192 2.10 1.95 1.75 

BP75-SN7475 0.47 0.45 0.42 135193 SN74193 2.10 1.95 1.75 

BP76 - SN7476 0.43 0.40 0.38 131'195 SN74195 1.10 1.05 0.95 

BP80-SN7480 0.67 0.64 0.58 131196 SN74196 1.80 1.70 1.60 

13581 SN7481 0.97 0.94 0.88 115197 SN74197 1.80 1.70 1.60 

BP82 SN7482 0.97 0.94 0.88 135198 SN74198 5.50 5.00 4.00 

13P83 - SN7483 1.10 1.05 0.95 135199 SN74199 5.50 5.00 4.00 

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

PRICES for quantities in excess of 500 pieces mixed, on application. 
Owing td the ever increasing range of TTL 74 Sec please check s. pleas with us for supplies 
of any .l'vL,-, nor Misted abuyr, oo it is probably now in stock. WARE :3442. 

NUMERICAL INDICATOR 
TUBE Type MG -17G 
('old i ..th.ul, *- Hlled. side- inwing numerals Iv -al 
and Decimal Point. 
COLOUR: Neon Red. 
DATA: Anode supply vokage 180 min Vdc. 

Cathode current, 0.35 Nom mA dc. 
Ideal for use in constructing Digital Clocks. Desk 
Calculators etc., and many products described in this 
maga<ine. We recommend use of BP41 or BP141 to 
drive this tube. 

Full data available on request 
PRICE: 1 -5 E1.55. 6 -25 £1.40. 

f 

BRAND NEW LINEAR I.C's -FULL SPEC. 
Type No. Case Leads Description 1 23 

Price 
15 99 100 up 

BP 2010- SL201C TO-5 8 G.P. Amp 63p 53p 45p 
BP 7010- SL701C TO -5 8 OP Amp 63p 50p 45p 
BP 702C- SL702C TO -5 9 OP Amp Direct OP 6íp 50p 45p 
BP 702 -72702 D.I.L. 14 G.P. OP Amp (Wide 

Band) 53p 45p 40p 

BP 709 -72709 D.I.L. 14 High OP Amp 53p 45p 40p 

BP 709P -'.A 7090 TO -5 8 High Gain OP Amp 53p 45p 40p 
BP 710 -72710 D.I.L. 14 Differential 53p 45p 40p 

BP 711- '1A711 TO-5 10 
Comparator 

Dual comparator 58p 50p 45p 

BP 741 -72741 D.I.L. 14 High Gain OP Amp 
(Protected) 75p 60p 50p 

9A 733C-- .A703C TO -5 6 R.F.-I.F. Amp 43p 35p 27p 

TAA 263- TO -72 4 A.F. Amp 70p 60p 55p 

TAA 293- 10.71 10 G.P. Amp 90p 75p 70p 

TAA 350 'fn, s Wideband Limiting 
Amplifier 

170p 158p 15011 

STOP PRESS ! NOW OPEN 
BI -PAKS NEW COMPONENT SHOP 

A wide range of all types of electronic components and equipment 
available as competitive prices. Expert technical advice freely 

given. 

18, BALDOCK ST. (A10) WARE, HERTS. TEL: 61593 
OPEN 9.15 -6 TUES to SATS. FRIDAYS UNTIL Op.rrt. 

FEBRUARY 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 Linear I.C. Audio 
Amp. TAA62I providing unlimited 
applications for the enthusiast in the 
construction of radios, record players, Audio and Stereo units. Also ideal 
for inter -corn systems, monitoring applications and phone answering 
machines. Other uses: portable applications where supply rails as low as 9C 
are of prime importance. 

Sensitivity 40 mV for 1 watt Voltage 
gain 40 dí3 but can be varied up to 
73 dB for some applications. 
Signal to Noise Ratio 86 dB. 
Frequency response better than 50 He 
to 25 KHz for -3 dB. 

- Normal supply Voltage 9 -24V 
` Suitable for 8 16 ohm loads. 
` Overall size 2' 3' U. 
` Typical Total Harmonic distortion 

a I Whit le , th o( I"i 

Supply Voltage (Val-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 complet:. 
technical data supplied free with each 
muduol or available separately at 101. 

each. 

type 
No. 
:1'930 
11'932 
11'933 
41'935 
1936 

41'944 

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

Price 
1 24 25-99 100 op 
lap lip lop 
13p 12p llp 
13p 12p llp 
13p 121 lip 
13p 12p lip 
13p 12p lip 
25p 24p 22p 
12p lip 10p 
25p 24p 22p 
65p 60p 55p 
12p lip 1Op 
40p 38p 35p 
40p 38p 35p 

(('9097 Dual Master-slave .JK with Common Clock .. 40p 38p 35p 
11'9099 Dual Master -slave JK Common Clock .. .. 40p 38p 35p 

Devices may be mixed to qualify for quantity price. Larger quantity prices on application 
( DTL 930 Series only.) 

Function 
Expandable dual 4 -input NANI) 
Expandable dual 4 -input NAND huller .. 
Dual 4 -input expander 
Expandable His Inverter 
Hex Inverter .. .. .. .. 

Dual 4 -input NAND expandable buffer without 
pull -up .. .. .. .. .. 

íP945 Master-slave JK or RS .. .. .. 
(0946 Quad. 2 -input NAND_ .. 
31'948 Master-slave JK or RS .. .. 
10951 Monostahle 
11'962 Triple 3 -input NAND.. 
P9093 Dual Master -slave JE with separate clock 

1I'9094 Dual Master -slave JK with separate clock 

DTL & TTL INTEGRATED CIRCUITS 
Manufacturers' "Fall- outs " - out of spec. devices including functional units ami 
part function but classed as out of spec. from the manufacturers very rigid specifications 
Ideal for learning about I.("s and experimental work. 
PAK No. PAK No. 
l'IC930 -- 12 pA 930 SOP D UIC948 8 yA 948 50p 

l'IC932 - 12 :.A 932 50p U1C951 5 (.A 951 SOp 

ÚI(-933 12 uA 933 50p UIC961 - 12 ;IA 961 511p 

LIIC935 12 o 935 "P T UIC9093 5 ;.A 9093 50p 

UIC936 12 ;.A 936 50p UIC9094 5 (.A 9094 50p 
Ú1C944 12 . µA 944 50p UIC9097 5 .A 9097 50p 
L'1C945 8 '.A 945 "P L UIC9099 - - 5 A 9099 50p 

í'1C946 = 12 .A 946 50p CSC . 925 Assorted 930 Series L1.50 
Packs cannot be split but 25 Assorted Pieces (our mix) is available as Pack UIXC3' 
Every Pak carries our 01-PAN Satisfaction or money back guarantee. 
Data booklet available the BP930 Series, PRICE 13p 
PAK No. PAK No. PAK No. 
l'í(100 12 7400N 50p 01('45 71.15E 50p 013776 8 7476N SOp 
11IC01 12 7401N 50p UIC46 7116ti 50p UICOO 5 7480N 50p 
('1CO2 12 7402N 50p U1('17 - 7447N 50p UIC81 5 7481N 50p 
l'IC03 12 7303N 50p UIl'48 5 7,1ION 50p U1C82 5 7482N 50p 
111C04 12 7404N 50p UIC50 12 7.150N 50p U1C83 5 7483N 50p 
UIC05 12 7405N 50p 1J1051 2 7451N 50p UIC86 5 7486N 50p 
l'ICIO 12 - 7410N 50p UIC0.i 12 745:3N 50p UIC90 5 7490N 5(111 

('1113 8 7413N 50p UI351 12 7454N 50p UIC91 5 7491N 50p 
CIC20 12 7420N 50p UIC60 12 7460N 50p UIC92 5 7492N 50p 
CIC40 12 7440N 50p U1('70 8 74711N 50p UIC93 5 - 7493N 50p 
1:1111 5 7441AN 50p UIC72 8 ' 7472N 50p UIC94 5 7494N 50p 
1,1( '17 5 7442N 50p UI('73 8 7473N 50p UIC95- 5 7495N 50p 
I.1:'rg I 7443N 50p UIC74 8 7474N 50p UIC96 5 7496N 511p 

, 7444N SOp UIC75 8 7475N Sop U11'121 F. 71121N 50p 

All prices quoted in 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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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 8- 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 

-` :_ -r r 
-._ -.2., 

r_:- -t 
ä °ï ; : ,;, ; 

=S 

New solid State 

Receiver 

for the Junior S.W.L. 
With the SW 717, which is an ideal introduction to amateur radio, you will be able to listen in on amateurs speaking to each other from thousands of miles apart, hear ships and aircraft. This radio really keeps you in touch with amateur activities. 
Reliable solid state design; Advanced devices and techniques give your SW 717 peak performance characteristics, long life and depend- ability. A dual gate MOSFET mixer stage provides greater signal handling capability and lower noise. 
Ceramic IF filters give sharp selectivity and eliminates IF alignment forever. Zener diode regulated oscillator power supply prevents pulling and drift. Full control complement; bandspread tuning addition to normal receiver controls. The SW 717 provides a BFO knob and separate CW mode setting for receiving code transmissions; a bandspread capacitor and dial for extra fine tuning; a rear mounted auto- matic noise limiting switch to cut out pulse type interference from atmospheric conditions, local electrical equipment etc. 
Extra convenience features include a front panel headphone jack for relative signal strength meter; built -in antenna; terminals for external SW antenna. 

SW 717 SPECIFICATIONS: Frequency Coverage: Band A. 550 kHz. Band B. 1.5 MHz to 4 MHz. Band C. 4 MHz to 10 MHz. Band D. 10 MHz to 30 MHz. Meter indicates relative signal strength. Headphone jack, Headphones or an external speaker. Loudspeaker built -in. Controls: VOLUME with on -off switch. MODE (am, standby and CW) BFO. MAIN TUNING. BANDSPREAD TUNING. ANL (on -off). Transistor Complement. 40673: mixer and RF amplifier. 2N3393: audio preamplifier. 2N5232A: i -f amplifier, AGC amplifier. MPF 105: oscillator. S2090: final audio amplifier. S2091: final audio amplifier. X20A829 Audio driver. Power Supply: Transformer operated. Full wave bridge rectifier. Power Requirements: 120 VAC or 240 VAC 50/60 Hz 6 watts. Order your SW -717 4 -band AM /SW Receiver today, tune in on the world through SWL. 
Kit K /SW -717 £31.50 Carr. 70p. 

HEATHKIT (GLOUCESTER) LTD., 
A Schlumberger Company 
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REVERBERATION UNIT KIT 
6 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 
E7.50. Pre -drilled and printed case E1.70 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 E1.75. Foot Volume control pedal E5.13. COMPLETE 
KIT E6.50. 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 
grey hammered finish metal cabinet. Variable 
speed and depth controls and on-off foot switch. 
Ideal for guitars but unsuitable for high level 
inputs. 
COMPLETE KIT E5.25, 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 1Sp 

SEND Sp 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 

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 DETAILS TO: 

"E.B.E.H. A. KYPRIOTIS" 
LABORATORIES OF 

INDUSTRIAL ELECTRONICS 
OFFICE 
ANDROMAHIS 50, KALLITHEA 
ATHENS, GREECE 

FACTORY 
PAPAFLESSA 3, TSAKOS 
AGHIA PARSKEVI 
ATHENS, GREECE 

FEBRUARY 1972 

Glow, A FAST EASY 
WAY TO LEARN BASIC 

RADIO & ELECTRONICS 
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.I.E.T.'s Simplified 
Study Method and the remarkable TECHNATRON Self - 
Build Outfit take the mystery out of the subject, making 
learning easy and interesting. 

Even if you don't know the first thing about Radio now, 

you'll build your own Radio set within a month or so! 
and what's more, you A 14 -year -old could understand 

will understand exactly what and benefit from this Course - 
you are doing. The TECHNA- but it teaches the real thing. The 
TRON Outfit contains every- easy to understand, practical 
thing you need, from tools to projects - from a burglar -alarm 
transistors - even a versatile to a sophisticated Radio set - 
Multimeter which we teach you help you master basic Radio 
to use. All you need give is a and Electronics - even if you are 
little of your spare time and a `non -technical' type. And, if 
the surprisingly low fee, pay- you want to make it a career, 
able monthly if you wish. And B.I.E.T. has a fine range of 
the equipment remains yours, Courses up to City and Guilds 
so you can use it again and standards. 
again. New Specialist Booklet 
You LEARN - but it's as 
fascinating as a hobby. 
Among many other interesting 
experiments, the Radio set you 
build - and it's a good one - 
is really a bonus. This is first 
and last a teaching course, 
but the training is as fascinating 
as any hobby and it could be the 
springboard for a career in Radio 
and Electronics. 

FREE 
BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 

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

Dept. B9, ALDERMASTON COURT, READING RG7 4PF 

Accredited by the Council for the Accreditation 
of Correspondence Colleges. 

POST THIS COUPON FOR FREE BOOK 

I 

I 

I 

I 

Please send books and full information - free and without 
obligation. 

NAME AGE 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

OCCUPATION 

I 

I 

I 

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

N 
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SAVE fff ON BATTERIES WITH THE NEW SUPER 

MINATURE 9v. BATTERY ELIMINATOR. 

T.V. 8 F.M. 
OUTLET PANELS 
Flush fitting. Fits any 
standard conduit box. 
Single 30p. 
Double VHF /UHF 40p 
RUN TWO T.V.'s 
FROM ONE AERIAL WITH A 
Low loss ferrite splitter VHF or UHF 60p. 
Two Track Record /Playback Heads 40p 
Bags of approx. 200 Assorted Resistors 50p 
Bags of approx. 50 Assorted Condensers 50p 
(All new top quality components. No rejects) 
Send S.A.E. for lists of other components at 

BARGAIN PRICES. 
Valves, Transformers etc. 

All prices include postage and packing 
ISHER WOODS ELECTRONICS, 
195 BURNLEY ROAD, BLACKBURN, LANCS. 
Tel: 57616 

ONLY 2" LONG BY 
11" DIAMETER. 
£1.50 

RSGB BOOKS FOR YOU 
New publications 

RAE REVISION NOTES 
By G. L. Benbow, MSc, CEng, MIEE, G3HB 

An invaluable collection of notes to supplement the 
RAE Manual for all those intending to sit the 
Radio Amateurs' Examination. 
62 pages 30p post paid 

VHF -UHF MANUAL 
By G. R. Jessop, CEng, MIERE, G6JP 

2nd edition. Considerably enlarged and revised. 
Transmitters, receivers and test equipment for use 
at vhf and uhf are all fully covered on a practical 
basis in this new edition. £1.80 post paid 

RADIO COMMUNICATION 
HANDBOOK 

832 pages of everything in the science of radio 
communication. The Handbook's U.K. origin en- 
sures easy availability of components. Complete 
coverage of the technical Er constructional fields. 
A superb hard -bound volume. £3.50 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, WC1 N 2AE 
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NOW AVAILABLE .. . 

LATEST 

BOUND VOLUME 

No. 24 
of 

"The Radio Constructor" 
FOR YOUR LIBRARY 

Comprising 
772 pages 
plus index 

AUGUST 1970 
to JULY 1971 

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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BUPREPAK 
8 

TELEPHONE DIALS 
Standard Post Office type. 
Guaranteed in working order. 

ONLY 50p 
RELAYS FOR 

Various Contacts and Coil 
Resistances. No individual 
selection. Post & Packing 25p £1 

NEW TESTED AND GUARANTEED PAKS 

50p 
4 1N4007 Sil. Re'. diodes. 

1.x00 Plv lamp pla,uc P 

50p 

I3 4 Photo Cell,, Sun B ie 
0 3 sc 0 SV. 0 5 to 2wÁ 

1179 

u l 10 Reed Switches, mixed types 
large and sw.0 

IIM 200 Mixe' C.paclsors. App,ot. 50p quanotY, counted by weight 

M4 250 Mixee 
Roun 

ApDD oa. 
euanùty sadaDr w ignt 

M7 40 wirewoued Resistors. 'diced 
typa, .rad values. 

MI 4 B Y127 Sil. Recs. 
1000 Ply. I amp. plastic 

H 9 2 
Photo 
OCP71 

o Tran sistor 
Sensitive 

11111 50 

N 1I IO 

NKT155/259 Germ. diodes, 
brand new ock cleararce 

OC71175 u coded black glus 
tree PNP Germ. 

H19 IO OC81 /BIO uncoded white 
g lass type PNP Germ. 

H1I 20 

14111 

OC20011 1113 PNP Silicon 
ncooed TO -S can 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

50p 

20 DAO go1r, bonded diode 50p 
ceded MCS2 

NEW UNMARKED UNTESTED PACKS 

50p 

200 Trans. manufacturers' rr,eCts 50p 
II types NPN, PNP. 5, and 

Germ. 
1. 

50p 

50p 

B 66 

tel 
ISO eermanipm Diodes 

Mi. Gass trot 

B M 

B N 

B N 

inn Silicon Diodes DO-7 glass W equiv. to OA700, 0A702 

50 Sil. Diodes sub. min. 
1N914 and IN916 types 

50 Sil. Trans. NPN, PNP Trans. 
OC200/I 

2N706Á, BSY95A, ese. 

01 50 Germanium Transistors 
PNP, A.F. & R.F. 

W. Zeiler 46 40 DO- Mi Dn. Glass Types 

50p 

50p 
Sop 

.1111 25 Mixed volss, 1{ watt Zeners 50p lop k.t typ. 
H17 20 3 amp. Silicon Strad 

realf rs, mixed volts 50p 
415 30 iseóÑ:tmsi.x,:é :a"«tifie,... 

sop 

.416 8 t:rm Ä G cZ. Data 
supplied 

M10 20 IY 116101; 
4',:°. hi::é ";i;:Rers 

50p 

Sop 

.MAKE A REV COUNTER 

FOR YOUR CAR 
The TACHO BLOCK'. This 
encapsulated block will turn any 
0-ImA meter into a linear and 
accurate rev. counter for any 
car with normal coil ignition 
sy5tn. 

£1 each 

UR VERY POPULAR 3p TRANSISTORS 
TYPE "A" PNP Silicon alloy, TO -5 can. 
TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or RF. 
TYPE "F" NPN Silicon plastic encapsulation. 

FULLY TESTED AND MARKED 
SEMICONDUCTORS 

Lis 

AC107 O IS OC170 
ACI26 0.13 OCI71 
AC117 0-17 OC200 
AC128 0 13 OC201 
ACI76 0-15 2G301 
ACYI7 O IS 20303 
AF239 0-37 2N711 
AF186 0 S0 2N1302-3 
AF139 0 37 2N1304-S 
BCI54 23 2N1306-7 
BC101 0 13 2N13011-9 
BC108 0 17 2N3B19FET 
BF194 0 IS 

00109 0 14 

BF274 0 IS 
BFYSO 0 20 
BSY25 0 37 

BSY26 0 13 

05027 0.13 
BSY28 0'13 
05029 0 13 

BSY95A O IS 

0C41 O 13 

0C44 0 13 

0045 0'13 
OC71 0 17 

0072 13 Diodes 
OCBI 0 13 AAY42 
OCBID 0 13 OA95 
0033 0 20 OA79 
0C139 0-13 OAS; 
OC140 0 17 IN9114 

Power 
Tra 

' 0C20 
OC23 
OC15 
0C26 
OC28 
OC35 
OC36 
AD149 
AUYIO 
29034 
2N3055 

F.E.T. PRICE 

BREAKTHROUGH!! 
This field effect transistor is the 
2N3823 in a plastic encapsulation, 
coded as 3823E. It is also an excel - 
dent replacement for the 2N3819. 
Data sheet supplied with device. 
I -10 30p each, 10 -50 2.5p each, 

504 20p each. 

Lo 
0 23 
0 23 
0 1s 
0-25 
0.11 
0-13 
0'50 
0.10 
o-25 
0.30 
o'3s 
0 45 

0 50 0 3 
0.15 

FREE CATALOGUE 
AND LISTS FOR 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CIRCUITS, 
FULL PRE -PAK 
LISTS A 
SUBSTITUTION 
CHARTS 

CLEARANCE LINES 
COLOUR T.V. LINE OUTPUT 

TRANSFORMERS 
Designed to give 25kV when used with PLS09 
and PY500 valves. As removed from colour 
receivers at the factory. 

NOW ONLY Sop each 
post and packing 23p. 

0 ls Quantity I -IO 10 -SO 0 3 
0 15 

138105 Varicap Diodes 
0071 or 72 Fully Tested 

10p Sp 

0 37 Unmarked Sp Sp 
0 30 Matched Sets I -0C44 and 

1 23 2- OC45s. Per Set. 2Sp 10p 
0 15 Matched Sets of 0C45's 1st 
o so and 2nd IF I5p lip 

0 10 

0Á47 Gold- Bonded Diodes, 
Marked and Tested 1p 3p 

0 19 1 -watt Zener Diodes 7.5, 
0 09 24, 27, 30, 36, 43 Volts Sp 4p 
0 09 10 -watt Zane. Diodes 5.1, 
0 07 8.2, II, 13, l6, 24, 30, 

100 Volts 20p 17p 
Micro Switches, S /P, C/O 25p 20p 

1 -amp Bridge Rer's 25 -volt 2Sp 22p 

BULK BUYING CORNER 
NPNIPNP Silicon Planar Transistors, mixed. untested. 
similar to 2N70616Á18, BSY26- 29,BSY95A, BCY70, etc. 
14.35 per 500; 05 per 1,000. 

Silicon Planar NPN Plastic Transistors, untested, similar 
w 2N3707 -I I. etc., 14.73 per SOO: Le Pan 1.000. 

Silicon Planar Diodes. DO -7 Glus. similar to .0A200/202. 
BAY31 -36, 14.50 per 1,000. 

.NPN/PNP Silicon Planar Transistors, Plastic TO -I8. 
similar to 13C113/4. BCIS3;4, BF1531160, etc, £4.25 
per 500; LS per 1,000. 

0C44. 0055 Transistors fully marked and tested. 
500+ at Bp each; 1,000+ at 6p each. 

0071 Transistors, fully marked and 4, 500+ at 
4p each; 1,000+ at Sp eacmh. 

3813E Field effect Transistors. This is the 2N3523 in 
Plastic Case. 500+ 13p each; 1,000+ IOp each. 

1 amp Mini lestic Diodes: 
IN4001, 5OO -t at 4p each; 1.000 tap each. 

1N4004. 500 at Sp each, 1.000 at Sp each. 

.N4006, 500 at 6p each, 1,000 at Sp each 

500 at Bp each. 1,000 at 7p each 

BI- PRE -PAK LTD 
FEBRUARY 1972 

1 

INTEGRATED CIRCUITS 
SL403D Audio Amp..3 -Watts 2.00 I.9S 
709C Linear Opp. Amp. SOp 40p 
Gates, Factory Marked and 

Tested by A.E.I. 2Sp 22p 
J. K. Flip -Flops Factory, 

Marked and Tested by 
A.E.I. 40p asp 

PA234 I -watt Audio Amp. 1.00 90p 
ÚL914 Dual 2 I/P Gate 40p Sip 

50'- 
6p 

LOW COST DUAL INLINE I.C. 
SOCKETS 
14 pin type at ISp each 
16 pin type at 16p each. 

4p 

ISp 

I0p 

Ip 

3p 

ISp 
ISp 
lop 

I -SO 
lop 

lop 

30p 
Sop 
30p 

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. 
The 11ife Radio Valva A Transistor 
Data Book 9th Edition; 7Sp 
Characteristics of 3,000 valves and tubes, 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 
Send (on lists of these English publications. 

"'MP -- - - -- - 
Please send me the FREE Bi-Pre -Pak Catalogue. 

I 
I I 

IMINIMUM ORDER Sop. CASH WITH ORDER, 
PLEASE. Add 10p pose and packing per order. 
OVERSEAS ADD EXTRA FOR POSTAGE ----_-- 
NAME 

ADDRESS 

DEPT. C, 222.224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX, SSO 9DF 

TELEPHONE: SOUTHEND (0702) 46344 
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HOME RADIO 

05 
COMPONENTS 

QP BITS & PIECES l 
FMS 

1 . 

EaU%PMEN ia/A -_. GADGETS 
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1. 
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24 -hour Phone Service 
Ring 01 -648 8422 

(COMPONENTS) 
LIMITED 

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 8- p, it's a gift - 
especially as every copy contains 10 vouchers 
each worth 5 pence. 

Send coupon today. 

1 

1 Name Ask for details of our 
Credit Account Service. Address 

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

Please write your Name and Address in block capitals 

I 
The price of 70p applies only to catalogues purchased I HOME RADIO (COMPONENTS) LTD., Dept. RC, ' 
by customers in the UK and to BFPO addresses. L234 240 London Road, Mitcham, Surrey CR4 3HD. 

____________.eea 
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TNERadio Constructor 
Incorporating THE RADIO AMATEUR 

FEBRUARY 1972 

Vol.25 No.7 

Published Monthly (1st of Month) 
First Published 1947 

Editorial and Advertising Offices 
57 MAIDA VALE LONDON W9 1SN 

Telephone Telegrams 
01 -286 6141 Databux, London 

© Data Publications Ltd., 1972. Contents 
may only be reproduced after obtaining 
prior permission from the Editor. Short 
abstracts or references are allowable 
provided acknowledgement of source is 

given. 

Annual Subscription: £2.70 (U.S.A. and 
Canada $7.00) including postage. Remit- 
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PRE -SELECTOR 
AMPLIFIER 

By 

F. G. RAYER, Assoc. I.E.R.E., G3OGR 

Operating over the medium wave band and two short wave ranges, 
this pre -selector can improve sensitivity and reduce second 
channel interference when used with a superhet receiver. Although 
intended primarily for the author's 'Coil -Pack Communications 

Receiver', it may be employed with any other similar superhet. 

HIS R.F. PRE- SELECTOR IS PRIMARILY INTENDED FOR with nominal coverage as follows: 
use with the `Coil -Pack Communications Re- 
ceiver' which was recently described by the author* 

but it may be employed with any other similar superhet 
receiver. A unit of this kind increases sensitivity to 
weak signals, thereby extending the range of reception. 
It also provides extra selectivity ahead of the receiver 
mixer, and this is very helpful in reducing second 
channel whistles and interference. 

CIRCUIT OPERATION 

Fig. 1 gives the circuit, and it will be seen that a single 
r.f. pentode, VI, is employed. If the unit is to be used 
with the `Coil -Pack Communications Receiver', heater 
and h.t. current are obtained by inserting an octal plug 
into an added power outlet at the back of the latter. 
The manner in which this outlet is added is described 
later. 

The 2 -pole switch S1(a) (b) has four positions. By 
selecting L1, L2 or L3, three tuned bands are available, 

* F. G. Rayer, `Coil -Pack Communications Receiver', The Radio 
Constructor, October and November, 1971. 

Front panel layout of the pre - selector 
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(1) 
(2) 
(3) 

18.5 to 6MHz, 
6 to 1.8MHz, 
1,500 to 550kHz. 

These correspond to the two short wave ranges and 
the medium wave range of the `Coil -Pack' receiver. 
In position 4 S1(a) takes the aerial directly, by way of 
Cl, to the aerial socket of the receiver, while S1(b) 
earths the grid of VI. This puts the pre -selector out of 
circuit, and provides a convenient operating method 
for general medium wave and short wave reception, 
since no adjustment of the pre -selector is then necessary 
whilst the receiver is being tuned. For amateur band 
reception or on any other occasion when the pre - 
selector is required, its switch is turned to the wanted 
range. 

Tuning is carried out by VC1, which is fitted with a 
ball drive. No trimming is needed because this circuit 
is individually tuned, and so will always be peaked for 
best results with any aerial. 

VR1 is the r.f. gain control. This has to be turned 
back somewhat with strong signals to avoid overloading. 
Amplified signals pass via C3 and a short length of 
coaxial cable to the aerial and earth sockets of the 
receiver. 

The unit is built in a neat cabinet measuring 8 by 6 
by 6in. which matches with the `Coil -Pack' receiver. 
It will be found to give a useful degree of extra am- 
plification and reduction in second channel interference. 

CHASSIS AND PANEL 

The 7 by 54; by 2 in. chassis is marked out as in Fig. 2. 
Drill tin. holes for the coils and cut out a lin. hole for 
the valveholder. Drill the valveholder mounting holes 
such that it will, when mounted later, take up the 
orientation shown in Fig. 3. Also, make holes for the 
Aerial -Earth socket strip, position this as in Fig. 3, 
and taking care that the Aerial socket will be well 
clear of the metal. 

Position VCI so that the ball drive body will rest 
behind the panel. The ball drive is on the vertical 
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Fig. 1. Circuit diagram of the pre -selector 

COM PON ENTS 

Resistors 
(All fixed values 1 watt 10 %) 
R1 33kû 
R2 47kû 
R3 180û 
R4 2.2kû 
VR1 10kû potentiometer, linear 

Capacitors 
Cl 22pF silver -mica or ceramic 
C2 0.011.1F disc ceramic, 350V. Wkg. 
C3 22pF silver -mica or ceramic 
C4 0.011.1F disc ceramic, 250V. Wkg. 
C5 0.1µF paper or plastic foil, 350V. Wkg. 
VC1 500pF (nominal) variable, Jackson 

Bros type El (Cat. No. VCS, Home 
Radio) 

Inductors 
L1 Miniature Dual -Purpose Coil, valve 

type, Blue, Range 4 (Denco) 
L2 Miniature Dual- Purpose Coil, valve 

type, Blue, Range 3 (Denco) 

L3 

RFCI 

Valve 
V1 

Switch 
S1(a) (b) 

Miniature Dual -Purpose Coil, valve 
type, Blue, Range 2 (Denco) 
19mH r.f. choke type RFC7A (Denco) 

EF95 (or 6BA6 - see text) 

2 -pole 4 -way rotary (see text) 

Plugs, Sockets 
1 B7G skirted valveholder with screening can 
1 octal plug 
1 octal valveholder 
1 Aerial -Earth socket strip 

Miscellaneous 
Ball drive type 4511/F (Jackson Bros.) 
Chassis type I, L 5 in., W 7in., D 2in. (H. L. 
Smith & Co.) 
Case type W, 8in. x 6in. x 6in. (H. L. Smith 
& Co.) 
2 pointer knobs 
5 -way tagstrip, centre tag earthed 
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Fig. 2. Component layout above the chassis. The three coils are secured by their plastic nuts, which should 
not be tightened excessively 

centre line of the panel, at a height which enables it to 
engage correctly with the spindle of VC I. Solder an 
insulated lead to the lower fixed vanes tag and pass 
this through a hole in the chassis near the tag before 
bolting VCI in place. The connection to VCI moving 
vanes is automatically made by way of the mounting 
feet of this capacitor. 

The chassis has small flanges which are bolted to the 
panel, as in Fig. 3. The bottom edge of the panel is 
tin. below the lower edge of the chassis in order that 
the assembly can be fitted in the case. A hole is cut or 
punched to clear the ball drive, and its lug is secured 
with a countersunk bolt and nut. Its flange is forward 
of the panel. 

UNDER THE CHASSIS 

Fig. 3 shows wiring and components under the chassis. 
The switch employed with the prototype is a wafer 
type with the wafer spaced away from the panel so as to 
be reasonably close to the coils. If difficulty is 
experienced in obtaining a suitable switch it may be 
made up from a `Maka- Switch Kit', available from 
Home Radio, Henry's Radio and other suppliers. 
The wafer employed can be the 3 -pole 4 -way `break - 
before -make' type, the extra pole and its contacts 
being unused. 
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When soldering LI, L2 and L3, clean each pin 
carefully, form a small loop on the wire, and solder it 
quickly to the pin. Avoid lengthy heating, which will 
soften the plastic material. All wiring should be 
reasonably short and direct. Keep the grid lead to S2, 
and other grid connections, away from Cl and its 
leads. 

The power supply cable consists of three lengths of 
flex, red for h.t. positive, brown for the 6.3 volt heater 
supply, and black for the negative chassis connection. 
When the pre -selector is used with the `Coil -Pack' 
receiver, these leads are about 12in. long, and are taken 
to the pins of an octal plug, as in Fig. 1. This matches 
up with an octal socket on the back runner of the 
`Coil -Pack' receiver. When other receivers are used, 
the wire length may be modified accordingly and a 
different type of plug and socket, or other form of 
connection, employed as desired. 

For the output lead, and assuming once again that 
the unit is being used with the `Coil -Pack' receiver, 
take a piece of coaxial cable about 8in. long, and bare 
each end about ¡in. Unravel the outer braiding, twist 
this into a pigtail and connect it at one end to the 
`MC' (chassis) tag indicated in Fig. 3. The inner con- 
ductor at this end connects to Cl and C3. At the re- 
ceiver end of the cable, fit an aerial plug to the inner 
conductor. Solder about lain. of flex to the outer 
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braiding and fit an earth plug. The pre -selector stands 
to the right of the receiver. With other receivers, the 
length of the coaxial cable and the type of plug or 
plugs employed are varied as required. The coaxial 
cable should still, however, be kept short. 

The tagstrip at the rear supports the r.f. choke a 
little clear of the chassis, and also anchors some other 
items. 

CABINET AND DIAL 

It is necessary to cut holes, or a rectangular aperture, 
in the back of the cabinet for the output and power 
leads, and for access to the aerial and earth sockets. 

It will be found that the pre -selector can readily be 
tuned with only a numbered dial, but it is somewhat 
more convenient to have calibrated scales. These can 
best be drawn on thin card or stout paper, which may 
be covered with thin Perspex or other transparent 
material, and fixed with adhesive or small countersunk 
screws. The ball drive flange has two small tapped 
holes which will take short 8BA bolts to secure a 
cursor or wire pointer. A suitable cursor can be cut 
from thin Perspex, its centre line being scored on the 
underside and filled with indian ink. 

A 

Components and wiring under the chassis 
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me - chassis connection 

Fig. 3. Wiring below the chassis 
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Rear view, showing also the octal power plug 

Tuning ranges do not exactly match those of the 
'Coil -Pack' receiver, but tend to extend a little at both 
ends of each range. If necessary, coverage can be 
altered considerably at the low frequency end of each 
range by adjusting the appropriate coil core. 

If no signal generator is available, tune in a trans- 
mission on the receiver with S1(a) (b) in the position 
which puts the pre -selector out of use. Then switch the 
pre -selector to the appropriate band, and adjust VC1 
to peak up the S -meter reading. There should be a 
considerable increase in signal strength, and VRI 
should act as a gain control in the usual way. Mark the 
frequency to which the receiver is tuned on the pre - 
selector dial. Tune in other signals, as required, and 
each time adjust VC1 for best signal strength and mark 
the dial. In this way the pre -selector ranges can be 
rapidly calibrated. 

If a signal generator is available, proceed in the same 
way but use 'round number' frequencies obtained from 
the signal generator. 

It will be found that the pre- selector bands overlap. 
For example, the medium wave range tunes into the 
160 metre band when VC1 is nearly fully open. This is 
quite in order. 

When tuning to the higher frequencies, and especially 
above 12MHz, take care that the pre -selector is not 
tuned to the second channel. This is nearly 1MHz 
higher than the correct frequency (actually, it is higher 
by twice the intermediate frequency of the receiver) and 
comes progressively nearer the proper tuning position as 
frequency increases. Accidentally tuning to the second 
channel is extremely unlikely on lower frequencies. 
When it does arise, the pre- selector and receiver signal 
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frequency circuits are resonant at different frequencies, 
and reception will be poor. 

`COIL -PACK' RECEIVER 

The modifications to the 'Coil -Pack' receiver which 
enable the pre -selector to be employed with it are very 
simple, and consist primarily of the fitting of an octal 
valveholder to the rear chassis runner. The valve - 
holder is positioned between the mains lead grommet 
and the Aerial -Earth socket strip. 

After it has been fitted, the valveholder is wired in the 
following manner. Pin 2 connects to chassis, at a solder 
tag under one of the valveholder securing nuts. Pin 4 
of the octal valveholder connects to pin 1 of i.f. trans- 
former IFT2. This is the transformer pin which is 
connected to 'standby' switch S3. Thus, when S3 is 
opened the h.t. supply is broken to the pre -selector as 
well as to the frequency- changer and i.f. amplifier valve 
in the receiver. Finally, pin 7 of the valveholder 
connects to pin 5 of the ECH8I, thereby picking up a 
6.3 volt supply. 

The 'Coil -Pack' receiver has no r.f. amplifier, and the 
tuning meter will run off -scale with strong transmissions 
when the pre -selector is switched in. To avoid this, add a 
33052 watt resistor in series with the meter; that is, 
between the meter and the zero- adjust potentiometer. 

WITH OTHER RECEIVERS 

As already stated, the pre -selector can be used with 
receivers similar to the 'Coil -Pack' model. 

The EF95 in the pre- selector requires 6.3 volts at 
0.175 amp for its heater, and this should be available 
from all but the smallest receivers. With this valve, 
however, the anode potential should not be greater than 
180 volts. If the receiver offers an h.t. potential greater 
than this, it would be preferable to use a 6BA6 instead 
of the EF95. The wiring shown in Fig. 3 enables a 
6BA6 to be plugged in without any changes to the valve - 
holder connections. It requires 0.3 amp heater current 
at 6.3 volts. 

Connecting the pre -selector to the 'Coil -Pack" 
receiver 
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The pre -selector andthe Coil - 
Pack Communications Re- 
ceiver form an impressive re- 
ceiving installation. - 

It is not wise to extend the coaxial output lead too 
much, as this will reduce efficiency, especially on the 
higher frequencies. If the pre- selector is to be put in 
permanent use with the `Coil -Pack' receiver, the aerial 
coils and trimmers of the latter can be touched up for 
best possible results with the pre- selector in circuit. 

With the pre -selector and receiver described, many 
distant stations should be within range with an indoor 

aerial. For 160 metre and other signals around this 
frequency, a quite long outdoor aerial will greatly 
improve reception. For medium wave purposes a long 
outdoor aerial is not required, and it may prove better 
to place a small series capacitor in the aerial lead to the 
pre -selector. A 50pF pre -set variable capacitor may be 

tried, it being adjusted for optimum results. 

RECENT PUBLICATIONS WI 
QUESTIONS AND ANSWERS ON RADIO AND TELEVISION, 3rd Edition. By H. W. Hellyer. 

127 pages, 43 x 63in. Published by The Butterworth Group. Price 60p. 
This handy little book is one of a series of 'Questions and Answers' manuals published by The Butter- 

worth Group. It is intended to take the reader from elementary aspects of electricity up to relatively advanced 
concepts in radio and television, this being achieved by an eminently readable text layout which is broken 

up into question and answer form. Every chapter of the book contains some twenty to forty single - sentence 

questions, each of these being followed by one or more paragraphs of text which provides the answer and, 

in many cases, leads up to the next question. The reader is thus able to absorb the information given by the 

book in single discrete 'bites' and automatically tends to prevent himself from proceeding to a further 
question until he has assimilated and understood what has been given in the preceding answer. 

The book commences with basic electricity, then carries on to sound and radio waves, valves and 

transistors, and basic radio circuits. Next dealt with are the operation of radio receivers and the principles of 

television, these being followed by a description of television receivers. The book concludes with an 

appendix giving common abbreviations and an index. 
Despite the fact that the subjects dealt with can obviously not be treated in great depth, 'Questions 

and Answers on Radio and Television' guides its reader towards quite complex details of radio and television. 
It offers an excellent introduction to the subject for the newcomer. 

1972 HI -FI YEAR BOOK. Edited by Colin Sproxton. 
440 pages, 51 x 81in. Published by IPC Electrical - Electronic Year Books Limited. Price £1.25. 

The main purpose of this book is to give details of specifications and prices of audio products available 
in the U.K., and in its 1972 edition it deals with more than 2,000 items marketed under some 300 different 
brand names. In addition, there are short articles which deal with the Dolby system, high fidelity reproduction 
from f.m. tuners, outstanding discs of 1971, pickup parameters, and microphones. The material on microphones 
consists of an extensive glossary of terms with explanatory notes. 

The high fidelity equipment directory in the book is conveniently grouped into twenty -two product 
sections covering: pickups and arms, pickup accessories, motor units, radio tuners, tuner -amplifiers, 
amplifiers and control units, tape recorders, tape units, tape amplifiers, mixer units, tape accessories, magnetic 

tapes, test tapes and discs, constructional kits, microphones, speaker drive units, speaker accessories, 

speaker systems, high fidelity equipment cabinets, complete audio systems, v.h.f. f.m. aerials, and head- 

phones. More than 750 of the items listed are illustrated. 
Also given is a comprehensive alphabetical index of audio manufacturers, distributors and brand 

names. There is, further, an up -to -date directory arranged in geographical order of retailers who stock an 

adequate range of high fidelity equipment and who offer full demonstration facilities. 
The book includes a Stop Press section taking up changes in Purchase Tax which came into force in 

September 1971. These consist, firstly, of the application of P.T. to certain loudspeaker systems which had 

hitherto been free of tax and, secondly, the general reduction of P.T. from 363% to 30 %. 
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VERSATILE 

SUCCESSIVE SWITCH 

by G. A. FRENCH 

WHAT COULD POSSIBLY BE DES - 
cribed as the basic 'current 
amplifier' which preceded both 

the valve and the transistor is the 
relay. A relay can function as a 'cur- 
rent amplifier' because it allows a 
small current flowing in its coil to 
control a much larger current switched 
by its contacts. The relay has, of course, 
other attributes in addition to that of 
switching large currents, one of the 
more important of these being that 
the circuits controlled by its contacts 
can be completely separate from that 
which connects to its coil. 

Since nearly all of the facilities 
offered by the relay can nowadays be 
carried out by semiconductor devices, 
it might be thought that the relay 
should be more than ready to retire 
into obsolescence. Such is by no 
means the case, though, and not only 
do we find that existing relay types 
continue to be used in large numbers, 
in both the professional and the 
amateur fields, but also that new relay 
designs are continually being released 
by relay manufacturers. It is evident 
that the relay will continue to be 
extensively employed in electrical and 
electronic work for quite some time 
to come. 

The circuit to be discussed in this 
month's article in the 'Suggested 
Circuit' series employs relays in con- 
junction with transistors and semi- 
conductor diodes to provide a succes- 
sive switch in which a relay energises 
to provide each switching step. This 
switch may be employed to control 
any number of lamps in such a manner 
that they become illuminated one after 
the other until all lamps are lit, after 
which all lamps extinguish and the 
cycle commences once again. Lamps 
400 

controlled in this manner can form an 
attention -catching display for a shop 
window or for a stand at an exhibition; 
and in either instance they may be 
used to illuminate successive letters or 
phrases in a sales slogan. They may 
also be employed in educational work 
to illustrate successive phases in, say, 
an industrial process, and the like. 
The circuit may be readily modified 
such that the cycle can be stopped at 
any lamp, the order of lamp illumina- 
tion can be varied, and all lamps can 
be extinguished before the end of the 
cycle is reached. 

The writer would be the first to 
agree that the uses offered by the 
successive switch, as so far discussed, 
could also be provided by an all - 
semiconductor design which dispensed 
with relays. However, an all semi- 
conductor design would not necessarily 
have, to start with, the same sim- 
plicity as has the one to be described 
here, whose functioning is extremely 
easy to visualise and to understand. 
Also, the present circuit has greater 
versatility since it does not necessarily 
have to switch on a series of lamps. 
The relay contacts which close at each 
step in the switching cycle can turn 
on any electrical device whose voltage 
and current demands are within the 
relay contact ratings. If each relay is 
fitted with normally- closed contacts, 
it can alternatively switch off external 
circuits. Similarly, changeover contact 
sets can cause external circuits to be 
changed over and, again, if one or 
more of the relays is fitted with extra 
contact sets, at least two quite separate 
external circuits can be controlled at 
one or more of the switching steps. 
As may be gathered, there are many 
permutations and combinations in the 

applications to which the successive 
switch may be put. Their availability is 
entirely due to the use of relays. 

CIRCUIT OPERATION 

The circuit of the successive switch, 
shown in a form in which it controls 
four lights in succession, is given in 
Fig. I. In this diagram the relays are 
depicted with what is known as 'de- 
tached' presentation. Each relay coil 
is drawn as a rectangle, alongside 
which is the relay identification over a 
figure which shows the number of 
contact sets with which the relay is 
fitted. Thus, the rectangle shown in 

Fig. I as 
R-2 

represents the coil of 

relay RLA, whilst the figure 2 in its 
designation indicates that it has two 
contact sets. These contact sets are 
RLAI and RLA2, and they may be 
positioned anywhere in the diagram. 
Unless otherwise stated, the contact 
sets are always shown in the position 
they take up when the relay is de- 
energised. In the diagram the terms 
'normally -open' and 'normally -closed' 
have been added to assist in explana- 
tion. A normally -open set of contacts 
is open when the associated relay is 
de- energised, and the opposite applies 
to a set of normally -closed contacts. 

Let us next examine the circuit of 
Fig. I when the mains on -off switch 
is open and no power is applied. All 
relays are de- energised and all contact 
sets, apart from contact set RLCI, 
are open. Contact set RLCI is, in- 
cidentally, the only normally- closed 
contact set in the design. 
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Turning on switch SI causes a d.c. 
supply voltage to be applied to the 
relay section of the circuit via trans- 
former TI, bridge rectifier D5 -D8 and 
reservoir capacitor C3. Relay RLA 
energises by way of normally -closed 
contacts RLCI and its contact set 
RLA2 closes, illuminating lamp PLI, 
which now receives an a.c. supply 
direct from the secondary of the mains 
transformer. Contact set RLAI , also 
closes, connecting R3(A) to the positive 
supply rail. Electrolytic capacitor 
CI(A) now commences to charge, the 
voltage across its plates being applied 
to the potentiometer given by R2(A) 
and RI(A). The junction of R2(A) 
and RI(A) is connected to the base 
of TRI(A), which commences to go 
positive with respect to its emitter. 

TR1(A) and TR2(A) are connected 
in tandem in a configuration which 
produces a total current gain, from 
TRI(A) base to TR2(A) emitter, that 
is approximately equal to the product 
of the individual gains of the tran- 
sistors. When the positive voltage on 
the base of TRI(A) is of the order of 
0.5 volt with respect to the emitter, 
both TRI(A) and TR2(A) start to 
conduct. There is a rapidly rising 
current in the coil of relay RLB(A) 
and this relay energises, causing con- 
tacts RLB(A)2 to close and illuminate 
lamp PL2(A). At the same time, con- 
tacts RLB(A)I close, connecting R3 
(B) to the positive supply rail. 

The components and circuit around 
TRI(B) and TR2(B) are identical with 
those around TRI(A) and TR2(A), 
and exactly the same process is 
repeated. Capacitor CI(B) commences 
to charge and, after a period, tran- 
sistors TRI(B) and TR2(B) start to 
conduct, causing relay RLB(B) to 
energise. The two contact sets of 
RLB(B) illuminate lamp PL2(B) and 
cause R3(C) to be connected to the 
positive rail. The circuitry around 
TRI(C) and TR2(C) is, again, identical 
with that around the previous pairs 
of transistors and, once more, the 
same circuit process takes place. After 
a time, relay RLB(C) energises, causing 
lamp RLB(C) to light up. All four 
lamps are now illuminated. 

When relay RLB(C) energises, its 
contact set RLB(C)I connects R6 to 
the positive supply rail. Capacitor C2 
commences to charge and, when the 
voltage across its plates is sufficiently 
high, transistors TR3 and TR4 become 
conductive and cause relay RLC to 
energise. Contact set RLCI (at the left 
in the diagram) now opens, whereupon 
relay RLA de- energises and lamp PLI 
extinguishes. Also, contact set RLAI 
opens, breaking the connection be- 
tween R3(A) and the positive rail. 
Returning to relay RLC, when this 
energises its contact set RLC2 closes 
also. This causes the three capacitors 
CI(A). CI(B) and CI(C) to discharge 
via the current surge limiting resistor 
R7 and diodes D3(A), D3(B) and 
D3(C). All transistors from TR1(A) 
to TR2(C) now become non -conductive. 
402 

and' relays RLB(A), RLB(B) and 
RLB(C) de- energise, whereupon 
lamps PL2(A), PL2(B) and PL2(C) 
also become extinguished. Apart from 
the fact that relay RLC is now ener- 
gised, the relay circuit is in the same 
condition as it was before the mains 
supply was switched on. 

When, after relay RLC became 
energised, relay RLB(C) became de- 
energised, its contacts RLB(C)I 
opened, thereby breaking the connec- 
tion between R6 and the positive 
supply rail. Capacitor C2 now com- 
mences to discharge via R5, R4 and 
the base- emitter junction of TR3. 
When it has discharged sufficiently the 
positive potential on the base of TR3 
is insufficient to maintain TR3 and 
TR4 conductive, with the consequence 
that relay RLC de- energises. Its con- 
tacts RLC2 open, taking the effective 
short- circuit off capacitors CI(A), 
CI(B) and CI(C). which by now have 
discharged to a low voltage equal to 
the forward voltage drop in D3(A), 
D3(B) and D3(C). At the same time, 
contacts RLCI close, relay RLA 
energises and another switching cycle 
commences. 

MODULAR CONCEPT 

It will be apparent from this descrip- 
tion of circuit operation that, between 
contact set RLAI at the left in Fig t 
and resistor R6 at the right, there are 
three discrete and identical circuit 
modules. These modules are identified 
by the fact that all the components in 
each are identified by the same suffix 
number, followed by the letters 'A', 
'B' or 'C', as applicable. One of these 
modules appears between the two 
dashed lines UV and WX. As may 
be seen, it has an 'In' connection and 
an 'Out' connection, the former being 
the point where the preceding module 
applies the positive starting potential 
from the positive supply rail, and the 
latter being the point where the 
module, in its turn, passes on a positive 
starting voltage to the succeeding 
circuit. If more circuit modules, and 
consequently more controlled lights 
(or other external circuits) are to be 
used, these modules will have the same 
circuitry as those shown, and can be 
inserted between dashed lines WX 
and YZ. Each circuit module will 
connect to the negative and positive 
rails in the same manner as those 
shown, and will take an 'In' connection 
from the preceding 'Out' connection, 
and will pass an 'Out' connection to 
the following 'In' connection (or to 
R6 of the final transistor pair, TR3 
and TR4). The diode D3 of each 
module (connecting to the positive 
plate of its charging capacitor) will 
couple to the contact set RLC2 in the 
same manner as do the existing diodes 
D3 shown in Fig. I. The number of 
successive modules which may be 
connected up in this manner is limited 
only by the ability of the relay power 
supply to deliver the current required 

Added 
switch 

N.O. 

RLB1 

(o) 

RLC 

Added 

push- button 

(b) 

Fig. 2 (a) A modification 
which allows the 
switching cycle 
to stop at a pre- 
selected stage 

(b) An added push- 
button which, 
when pressed, re- 
sets the circuit 
to the start of the 

cycle 

when all relays are energised. An idea 
of what is possible here is given by the 
fact that, assuming 500 S2 relay coils 
and a nominal 12 volt supply, some 
40 modules can be accommodated 
before the power supply current 
approaches 1 amp! 

A number of simple modifications 
are also feasible. If, for instance, an 
on -off switch is inserted in series with 
the 'In' connection for any circuit 
module, as in Fig. 2(a), the cycle will 
stop at the preceding module when 
the added switch is open. Similarly, a 
push -button across TR4, as illustrated 
in Fig. 2(b), will cause all lamps to 
be extinguished when it is pressed, and 
will allow the cycle to be recommenced 
when it is released. 

An interesting possibility is given 
by using a number of modules and 
bringing all their 'In' and 'Out' 
connections to a socket board, as 
shown (for five modules) in Fig. 3. 
The external circuits can then be 
switched on in any order by coupling 
together input and output sockets, as 
desired, by flexible jumper cords 
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fitted with plugs at each end. The only 
proviso herg is that the switching 
series selected must start with an 'In' 
connection from contact set RLA 1 

of Fig. 1, and must terminate with an 
'Out' connection to R6 of Fig. 1. 

The appropriate sockets are indicated 
as 'Start' and 'Finish' in Fig. 3. Also, 
relay RLA must be the first to 
energise. 

Sockets 

Start V 
Out .4 

Out 'fit. O 
Out 'C O 

O 
Out QO 

Out D 

OQ ln 

'140 In 'B" 

O In 

O In '6 

© In E 

OQ Finish 

Plugs 

Flexible 
lead 

Fig. 3. The 'In' and 'Out' 
connections of each module 
may be brought out to 
sockets, as in the example 
illustrated here, which also 
shows one of the jumper 
cords that may be employed 

with the sockets 

FURTHER DETAILS 

There are a number of circuit details 
in Fig. 1 which have not been covered 
in the general description of circuit 
operation given earlier. 

All the diodes from D1 to D4 
inclusive can be small silicon rectifiers. 
Any type with a forward current 
rating of 200mA or more may be 
employed. Care must be taken to 
connect the diodes across the relay 
coils with correct polarity. If they are 
connected incorrectly excess current 
will flow, with the risk of damage to 
the diode and other components, 
particularly the associated transistor, 
which appear in the excess current 
path. Diodes D2(A), D2(B), D2(C) 
and D4 are included to prevent the 
formation of high back- e.m.f. voltages 
which could otherwise appear when 
the associated relay de- energises. These 
FEBRUARY 1472 

high voltages could cause breakdown 
in the transistor supplying the relay 
coil. The presence of the diodes has 
the secondary effect of slightly delay- 
ing the release of the relays across 
whose coils they are connected. It is 
for this reason that DI is connected 
across the coil of RLA, and it ensures, 
when relay RLC energises, that the 
subsequent release of relay RLA is 
delayed for about the same short 
period of time as is the release of the 
other relays. Diode DI would not 
otherwise be required, as there is no 
transistor in its coil energising circuit. 

Diodes D3(A), D3(B) and D3(C) 
are gate diodes. They permit the flow 
of conventional current (from positive 
to negative) from the positive plates 
of the charging capacitors to the 
negative supply rail when contact set 
RLC2 closes, but they prevent the 
flow of conventional current from the 
positive plate of any of the charging 
capacitors to the positive plates of the 
other capacitors. Silicon diodes are 
preferable to germanium diodes in 
this part of the circuit, even though 
the latter type, with their lower for- 
ward voltage, would cause the charg- 
ing capacitors to be discharged to a 
lower potential. Silicon diodes possess 
the advantage of passing very low 
leakage currents when non -conductive. 

It might be thought extravagant to 
use two transistors in each of the 
circuit modules when, with suitable 
charging capacitor values, a single 
transistor could be employed to 
energise the relay. However, a single 
transistor would require considerably 
lower base resistor values and, in 
consequence, much higher charging 
capacitor values for the same time 
periods. As we shall see shortly when 
the components are discussed the 
present circuit modules require quite 
low values in the charging capacitors. 
A further advantage with having two 
transistors per module is that when the 
current in the TR2 transistor starts to 
increase towards the relay coil ener- 
gising current level the high current 
gain of the two transistors in tandem 
results in a relatively high rate of 
current rise. In consequence, the 
energising of each relay more closely 
approaches a `snap -on' characteristic 
than could be offered by a single 
transistor. 

The power supply arrangements 
shown in Fig. 1 are those employed 
when the prototype circuit was tested. 
Any reasonably well- smoothed d.c. 
supply of around 12 to 14 volts will 
be adequate for the relay circuits. 
The lamps in Fig. 1 are 12 volt types 
taking an a.c. supply from the mains 
transformer secondary. Any other 
types of lamp (or other electrical 
equipment) and supply may be used, 
provided the supply is adequate for 
the load when all the controlled cir- 
cuits are switched on and the voltage 
and current capabilities of the relay 
contacts are not exceeded. The supply 
should be well regulated when lamps 

are used as, otherwise, lamp brilliance 
will drop as more lamps are switched 
on. 

COMPONENTS 

Of the components, diodes Dl to 
D4 have already been dealt with. 
Diodes D5 to D8 were 1 amp 50 p.i.v. 
silicon rectifiers type IN4001 in the 
prototype. The transistors are all 
standard types. There is a very slight 
possibility that if a transistor having 
a very high leakage current is employed 
in any of the TR2 positions (or in the 
TR4 position) it might go into thermal 
runaway, whereupon the associated 
relay would become sluggish to 
release or would remain energised 
after the associated transistor input 
circuit was turned off. The power 
dissipation in a transistor in this 
condition would be well below its 
maximum rating, but it would be 
necessary to replace it with one having 
a lower leakage current. The author 
ran the prototype circuit for eight 
hours continually and after that time 
found no evidence at all that any 
precautions to prevent this effect were 
needed. Nevertheless it was felt that, 
since the bases of the TR2 transistors 
do not have a bias path with respect 
to emitter during the turn -off periods, 
the point should be mentioned for the 
sake of completeness. 

The lamps used in the prototype 
were 12 volt 0.18 amp m.e.s bulbs, 
available from Home Radio under 
Cat. No. PL13. The 12.6 volts a.c. 
was provided by two 6.3 volt heater 
windings on a valve receiver mains 
transformer connected in series. Any 
mains transformer offering a second- 
ary voltage of some 11 to 13 volts at 
a suitable current could be used. A 
typical example is the Home Radio 
Cat. No. TH11, whose secondary is 
rated at 12 volts 1.5 amps. 

The relays can be any robust type 
having a coil resistance of 400 S2 or 
more and the requisite contact sets, 
and which are capable of energising 
reliably at 10 volts. Those used by the 
writer were P.O. 3000 types with 
500 SI coils. P.O. 3000 relays with 

500 iI coils and 3 sets of changeover 
contacts are available from G. W. 
Smith & Co. (Radio) Ltd., 3 Lisle 
Street, London, W.C.2. Not all of 
the contacts on these relays would 
need to be employed in the present 
circuit. Also, P.O. 3000 relays, made 
up to customer's specification, can be 
obtained from L. Wilkinson (Croydon) 
Ltd., Longley House, Longley Road, 
Croydon, Surrey. A useful mounting 
aid for the P.O. 3000 relays is given, 
incidentally, by the Lektrokit Relay 
Mounting Plate No. I, which has holes 
suitable for three relays. This can be 
obtained from Home Radio under 
Cat. No. LK -1011. 

The final components to deal with 
are the charging capacitors, shown as 
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CI(A). Cl(B). Cl(C) and C2 in Fig. I. 
The values required here depend on 
the operation time required for each 
stage of the switching cycle. With the 
prototype it was found that values of 
8µF gave an operation time for each 
stage of about 2 seconds, whilst 32µF 
gave a time of approximately 9 seconds. 
Due to variations in capacitance value 
within the tolerance of each capacitor, 
together with gain spread in the 
transistors, some departures from 
these figures may be expected in 
practice. The capacitors used should 
have a working voltage of 10 or more, 

and it would be in order to use com- 
ponents having much higher working 
voltages if these happen to be on hand. 
It is important to note that the capaci- 
tors should exhibit low leakage current 
and it would be preferable to employ 
components which are reasonably 
new. Should any capacitor have an 
exceptionally high leakage current the 
voltage across it will not rise to a 
sufficiently high value to turn on the 
transistors it couples to. A lower 
leakage current may not be high 
enough to prevent the associated 
transistors from turning on but it 

could still extend the time needed for 
turn -on to occur. Modern electrolytic 
capacitors in good condition should 
offer no problems at all in this respect. 
If one (or more) of the capacitors 
used has had a prolonged shelf life, 
it is advisable to run the switch through 
at least half a dozen cycles before 
assessing the performance of the 
capacitor. This process will enable the 
capacitor plates to 'form' and the 
capacitor to 'settle down' to its final 
capacitance value. 

SPECIAL NEXT MONTH 

`EASY' 2 METRE 

RECEIVER 
By F. G. Rayer, Assoc.I.E.R.E., G3OGR. 

An excellent project for the newcomer to 2 metre 
reception - employs a super- regenerative detector, 
this 3 valve receiver offers no alignment problems. 

ALSO 

D.C. VOLTMETER 
By A. Russell 

This voltmeter uses a readily obtainable integrated 
circuit - has a sensitivity of 100k0 per volt - 
provides ranges from 0 -100mV to 0 -100V. 

TRANSISTOR 

CRYSTAL MARKER 

UNIT 
By P. Cairns, M.I.P.R.E., R.Tech.Eng., G3ISP 
Accepts crystals between 50 and 500kHz - 
provides high level calibration 'pips' up to higher 
than 30MHz. 

RADIO CONSTRUCTOR 

PLUS 

* MORE CONSTRUCTIONAL 
PROJECTS 

* SHORT WAVE NEWS 

* SUPPORTING FEATURES 

* NEWS COVERAGE 

* DATA SHEET 60 

ON SALE MARCH 1st 
PRICE 20p 

Copies may also be obtained direct from the 
Publishers, 24p. including postage. Published by 
Data Publications Ltd. 57 Maida Vale, London W.9 
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NOTES ON 

SEMICONDUCTORS 

Further Notes -3 

The series voltage regulator circuit 
offers a constant supply voltage, 
provides a voltage at a lower level 
than is elsewhere available, and gives 
protection against power line trans- 

ients 

M ANY CIRCUITS HAVE HIGHER ACCURACY IF 

powered from a constant voltage supply; other 
circuits require a supply voltage different from 

that already available in the system of which they are to 
form part; yet others require protection against 
transients on the supply lines. All such requirements 
point to the need for voltage regulators and this note 
introduces perhaps the most basic form of series 
regulator. 

SERIES REGULATOR 

The elements needed are those already familiar from 
earlier notes* and the circuit is shown in the accompany- 
ing diagram. The breakdown voltage of TRI (or the 
equivalent zener diode) must be slightly greater than 
the output voltage wanted, since there is the Vbe of 
TR2 to be allowed for. The load current divided by the 
current gain of TR2 gives the base current requirement 
of TR2, while the current in RI must be sufficient to 
supply this base current and keep TRI in the sharp 
breakdown region. To deduce the values required, it is 
probably best to take a particular example. 

Assume a required load voltage of about 6V with a 
maximum load current of 30mA. The supply voltage is 

nominally 10.5V, but may vary from 9V -12V, and the 
transistor TR2 has a minimum current gain of 60 at the 
given load current. 

First check that the transistor ratings are not exceeded. 
The voltage across the transistor collector- emitter is a 
maximum of 6V and the maximum power dissipation is 
thus 6 x 30 = 180mW. 

Both figures are well within the ratings of most 
modern silicon transistors provided they are not in a 
high ambient temperature. if in doubt use a transistor 
with a higher dissipation capability, or use a heat -sink. 
Secondly deduce the operating condition of the zener 
diode (or as in this case the reverse- biased transistor 
base- emitter junction). With maximum TR2 base 
current of 0.5mA (30mA /60) an additional 0.5mA 
would be a reasonable minimum current to ensure the 
diode remains in its breakdown condition. The minimum 
condition of this current is when the supply voltage is 
minimum simultaneously with load current maximum. 

* See also 'Notes on Semiconductors' 1 to 6, published 
in the March to August 1971 issues. 

FEBRUARY 1972 

STEADY DOES IT 
by 

Peter Williams 

4 TR! 

TR2 

Output 

+ J5 

A series regulator offering a steady output 
voltage. The base - emitter junction of TR1 
behaves in the same manner as a zener diode, 
and a zener diode could be employed instead, if 

desired 

Adding 0.5V for the Vbe of TR2 gives a required diode 
voltage of 6.5V and a minimum p.d. across R1 of 2.5V 
(9V- 6.5V). At this p.d. a current flow of 1mA should be 
maintained (0.5mA each for the diode and the base of 
TR2). This gives R1 = 2.5kí2 or, choosing a near 
preferred value, 2.71x2 with a slightly lowered bias 
current for the diode. The maximum current in the 
diode occurs for the simultaneous conditions of 
maximum supply voltage and minimum load current. 
These conditions leave 5.5V across R1 (12V -6.5V) 
with all the current of 2mA (5.5/2.7kS2) flowing in 
the diode. 

Thus the change in diode current is fourfold and limits 
the stability of the circuit against load changes. Other 
problems arise when fault conditions are imposed but 
these must be left till the next in this series. (As we shall 
then be referring to the same circuit conditions and 
components, this copy should be retained for reference.) 

THERMISTOR TYPE R54 

The thermistor type R54, specified for use in 'Wide Range 
Low Frequency Signal Generator', published in the October 
1971 issue, is not now available from the retail source quoted 
in that article. This is a thermistor in everyday use and should 
however, be obtainable from many local component retailers. 
Readers experiencing difficulties may use the thermistor type 
R53 as an alternative, this being available from Henry's 
Radio, Ltd., 303 Edgware Rd., London. W.2. 
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NEWS AND 
SCIENCE MUSEUM DISPLAYS PROTOTYPE TV KLYSTRON 

EMI- Varian Ltd. has presented a prototype UHF 
television klystron to the Science Museum, London, for 
its telecommunications gallery. 

This 55 kW klystron was the forerunner of the corn- 
plete range of integral. high gain amplifier tubes which 
was used by the Independent Television Authority when 
it commenced UHF television broadcasting from 
unattended transmitter stations in 1969. 

Displays in the gallery represent stages in the develop- 
ment of the various highly sophisticated systems which 
man uses today to communicate on a world -wide basis. 
The gallery. nearly 10,000 sq. ft. in area, provides about 
twice the space formerly available for displaying this 
collection. 

The EMI- Varian VA953 klystron forms part of a 
display representing television transmission. 

Background Information 
By 1967 Varian had almost completed development 

of its existing live- cavity klystrons to meet the exacting 
requirements of the ITA and the authority was able to 
confidently plan its future UHF network which would 
be based on unmanned transmitting stations. The 
ability to allow transmitters to operate unattended for 
long periods stemmed from the introduction of this new 
generation of klystrons and associated solid -state 
equipment. These klystrons have greater stability and 
reliability than previous external cavity tubes. They are 
simple to install and, at the end of their useful life, the 
tubes can be reconditioned and returned for further 
duty. 

These new developments in transmitter equipment 
provided the ITA with significant advantages. Unmanned 
stations meant much lower operating costs in ternis of 
manpower and its associated accommodation require- 
ments, and the reliability of the new equipment enabled 
maintenance to be considerably reduced. 

ITA's first integral 5- cavity klystrons were installed 
at its main London UHF transmitting station at 
Crystal Palace which began unattended operations on 
November 15th, 1969. This 1 MW station is designed to 
provide 625 -line colour /monochrome transmissions for 
over ten million people. 

EMI-Varian 
klystron to 

Ltd. has presented a prototype UHF television 
the Science Museum, London, for its tele- 

communications gallery. 
The photograph shows the EMI- Varian VA953 klystron 
installed in the Science Museum as part of display 
representing television transmission. The 5 ft. 10 in. long 

tube, weighs 220 lb. 

BRITICENT "FOURLINE" 

The British Central Electrical Co. Ltd., of Briticent 
House, 16 -26 Banner Street, London, E.C.1., announce 
that a new 13amp 4 -way "in line" fused socket designed 
as both an extension lead socket and as a surface mount- 
ing, wall or bench unit. It has a rubber interior with a 
tough P.V.C. "wipe clean" outer cover. It has many 
safety features including a neon indicator, plated con- 
tacts throughout, a shuttered fuse which is easily re- 
placeable without removing the socket cover, and a 
patented ribbed cable lock. Available in black or white 
with recommended list prices of £2.00 and £2.40 res- 
pectively. 
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COMMENT 
"SPACE- BAND" FOR AMATEURS AUDIO FAIR DRAW ATTRACTED 

35,000 ENTRIES 
The International Telecommunications Union held a 

Conference in Geneva last summer, to consider the 
progress made in space telecommunications, since their 
similar conference in 1963. 

One of the matters on the agenda was consideration of 
the "Amateur radio service" in relation to space tele- 
communication. A new definition of this aspect of amateur 
radio was agreed upon, which defined the "Amateur - 
Satellite Service" as, "a radio communication service 
using space stations on earth satellites for the same 

purpose as those of the Amateur Service ". 
Much discussion took place when the question of 

Frequency Allocations for this service came before the 

committee dealing with this topic, and had it not been for 
the presence of a strong International Amateur Radio 
Union observer team, a far less favourable decision 
would undoubtedly have been made. 

Authority was ultimately gained for the Amateur 
Satellite Service to operate in sections of the existing 
7MHz, 14 MHz, 21MHz, 28MHz and 145MHz 
amateur bands; and with certain provisions also in the 

435MHz band. Authorisation was also granted in the 

24GHz band. 
These decisions thus create an Amateur Satellite 

Service, which is officially recognised and defined by 

International Radio Regulations. 

IN BRIEF 

Mr. R. J. Hughes is the President of the Radio 
Society of Great Britain for 1972. A member of a num- 
ber of the Society's committees Mr. Hughes first joined 
the R.S.G.B. in 1949 and obtained his amateur licence 
in 1950. 

The address of the Honorary Secretary of the 
Radio Amateur Invalid and Bedfast Club, Mrs. Frances 
Woolley, G3LWY, is now Woodclose, Penselwood, 
Wincanton, Somerset. 

"Understanding Television" our comprehensive 
work on TV, comprising 512 pages, is being reprinted. 
Owing to increased costs of production the cover price 
will be £2.10. There are still a few copies available, 
until the end of February, at the old price of £1.87, plus 
20p for postage. 

Mr. Aubrey Buxton, an executive director of 
Anglia Television, is now a Vice -President of the Royal 
Television Society, and will serve for 2 years. 

Lord Bowden, the President, and Mr. David Atten- 
borough and Lord Thorneycroft existing Vice- Presi- 

dents are all serving for a further year. 
The 1TA Annual Report and Accounts for 1970- 

71 may be obtained from Her Majesty's Stationery 
Office, price 85p. 
FEBRUARY 1972 

B. H. Morris & Co. (Radio) Ltd., the well known distributors 
of the TRIO range of equipment, organised a most 

successful free draw at their stand at the Audio Fair. 
There were no less than 35,000 entries, all of which were 
made directly on the stand. The draw was made by that 
respected figure in the world of Audio and Hi -Fi, the 

Festival Director, Mr. Cyril Rex - Hassam. 
The prizes were, first: KA2000A Amplifier and KT1000A 
Tuner, total value £87.00; second: KA2000A Amplifier, 
total value, £34.50; third: KA2000A Amplifier, total value 
£34.50, and ten prizes of HS.2. Headphones value 

£6.50 each. 
This success reflects very much the upward trend of 
enthusiasm in Hi- Fidelity when an exhibitor can positively 
claim to have have had at least 35,000 visitors to his 

stand. 

"I promise you boys and girls, when these boys turn the 
electronics on they'!l bring the house down!" 
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AUTOMATIC THYRISTOR 
DIMMER 

By 

G. D. HOWAT 

An interesting circuit which allows mains lamps to be remotely raised or lowered in brightness to any predetermined level. Resistive loads of up to 
500 watts can be controlled 

THE DEVICE TO BE DESCRIBED HERE 1S BASICALLY A 
thyristor power controller of the type which is now 
becoming quite popular. However this version has 

an automatic facility which allows a slow, automatic 
change from one power level to another. The initial 
and final power levels are pre -set and may be anything 
from 0 to 100 %, and the time taken for the change is 
also variable. When used as a lighting dimmer, the 
purpose for which the unit was originally intended, this 
means that the lights can be made to dim slowly from 
full brightness to any desired level or brought slowly 
back to full brightness (or any other lighting level) by 
simply pressing a switch. 

Fig. 1. Block diagram illustrating the basic 
operation of the automatic dimmer 

408 

BASIC METHOD OF OPERATION 

There are two main electronic 'blocks' in the auto- 
matic dimmer, these being a triggered sawtooth 
oscillator and a Schmitt trigger. Fig. 1 shows the basic 
layout. The input mains supply is rectified by a full - 
wave bridge rectifier to give a series of positive -going 
half -cycles and the sawtooth oscillator is synchronised 
to these in the relationship shown in Fig. 2. This 

Supply from 
bridge rectifier 

time 

Sawtooth oscillator 
output 

time 

Fig. 2. The upper waveform depicts the half - 
cycles, all with the same polarity, which are 
obtained from the bridge rectifier. The lower 

waveform shows the corresponding sawtooth 

sawtooth wave is algebraically added to a d.c. voltage 
and the resulting voltage /time relationships are shown 
graphically in Fig. 3. With VR1 of Fig. 1 set to give 
minimum bias curve A of Fig 3 is produced, as the 
bias is increased curve B and finally curve C results. 

A Schmitt trigger is essentially a two -state switching 
circuit and it changes from one state to the other when 
the input voltage rises above a certain threshold value. 
Assume, for the moment, that this threshold happens to 
be 0 volts. Reference to Figs. 2 and 3 will show that as 
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+v 

-v 

Time 

Fig. 3. Illustrating the effect of different bias 
voltages on the d.c. level of the sawtooth 

waveform 

the bias is increased this threshold value is reached at a 
progressively later point in each half -cycle, and if the 
bias is increased sufficiently the threshold will never 
be reached at all. 

Reference back to Fig. I will thus show that as the 
bias is increased, the Schmidt trigger turns on the 
thyrsistor at progressively later stages of each half -cycle 
and therefore gives a linear control over the power 
being supplied to the load. 

A completely variable system thus results; varying the 
bias from zero volts to the critical maximum causes the 
Schmitt trigger to switch on later and later and thus 
varies the load power from almost 100% to zero. 

PRACTICAL CONSIDERATIONS AND 
TIME DELAY 

The practical version is very similar to the basic 
design. The Schmitt trigger threshold value is not zero 
volts but about 3 volts. This does not affect the circuit 
operation though, since the sawtooth wave produced 
by the oscillator does not drop to zero volts at the 
flyback, but 'flies back' to about 2 volts. This is an 
inevitable result of the oscillator design but in practice 
it turns out to be quite useful. 

The time delay effect is produced by introducing a 
timing element in the bias supply, the basic idea being 
shown in Fig. 4(a). VRt and Ct have a large time - 
constant so that a sudden change in the setting of VRI 
results in a much slower voltage change at the junction 
of VRt and Ct, since Ct has to charge or discharge 
through VRt. By using two potentiometers across the 
bias supply, and by switching from one to the other, it 
becomes possible to achieve a controlled change in 
power level by the action of operating a switch. This is 
the final modification needed to meet the required 
specification of the device and it is shown in Fig. 4(b). 
It can be seen that at any given time one or other of 
VR1(a) and VR1(b) will be controlling the output power 
level of the device. When SI is changed over the power 
level will change to the level specified by the other 
potentiometer. Si may be remote from the main 
electronics and connected to it by a 3 -core cable. This 
allows the effect to be initiated from anywhere in the 
area concerned. 
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OSCILLATOR 

The requirement here is for a triggered sawtooth 
oscillator, synchronised to the rectified mains supply 
as in Fig. 2. Various types of oscillator were tried but 
they suffered from excessive complexity or unreliable 
synchronisation. Finally the circuit shown in Fig. 5 

was developed and this was found to work well. The 
operation of the circuit is as follows. Cl and R5 
provide a 'floating earth' for TRI and TR2 so that 
these transistors have their emitters about a volt 
positive of the zero line. At time t =O, when the 
rectified mains voltage is instantaneously zero. TRI 
base will be slightly negative of the floating earth, so 
TRI will be cut off and TR2 conducting. As soon as 
the next half -cycle gets under way TRI base will 
become positive with respect to its emitter, TRI will 
conduct and TR2 will cut off. This condition will 
remain during the whole half- cycle. During this time 
C2 will charge through R6. At the extreme end of the 
half -cycle TR I will cut off again, TR2 will conduct and 
so will short -circuit most of the charge stored by C2. 

Sawtooth 
signal 

Schmitt 
trigger 
input 

Bias 

Sawtooth 
signal 

VRt 

(o) 

ov 

Schmitt 
trigger 
input 

VR a `Ria VRt l 
Fig. 4 (a). 

(b). 

(b) 

Ov 

The basic timing circuit employed in 
the unit 

This development from (a) enables 
two pre -selected bias voltages to be 
selected by a switch. The component 
suffix numbers given here are for 
reference in the text and do not 
correspond with those quoted in the 
Components List for the main circuit 

diagram 
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Rectified +D.C.supply 
AC. supply 

TR1 

cre 
TR2 

C2 

ov 

Fig. 5. The sawtooth oscillator stage. Again, 
the component references are for the purposes 

of explanation in the text 

This process will be repeated during every half -cycle 
and the result is a sawtooth wave at TR2 collector. 
This is a triggered oscillator in every sense of the word 
since it will not oscillate in the absence of any trigger 
pulses. 

The critical components in the oscillator are R6 and 
C2. In order to keep the sawtooth waveform reasonably 
linear, C2 should not be allowed to charge up beyond 
about 60% of the supply voltage. For this degree of 
charging, values of C2 and R6 may be calculated from 
the standard equation T = CR (where T is time constant 
in seconds, C is capacitance in 1AF and R is resistance 
Mû). T in this case is 10-2 sec. (neglecting flyback) so 
possible values for these two components are: 11.1F 
and 10k0; 0.471.iF and 22kû; 0.2µF and 47k0; 
0.1µF and 100k0; etc. The factors affecting the actual 
choice are: (a) the higher the value of R6 the more 
serious is the effect of the leakage current in TR2, for 
example using R6 =1 M S2 a leakage of 101.iA in TR2 
will cause almost the entire supply voltage to be lost 
across R6, so C2 will charge to only a very limited 
extent; (b) the higher the capacitance of C2, the 

greater the charge that must be passed by TR2 when 
it begins to conduct. Unless TR2 is a power transistor 
any value of C2 greater than about 0.5µF can cause a 
damagingly high discharge current. The charge stored 
in a capacitor may be calculated: Q =CV (where Q is in 
coulombs, C is in farads and V is in volts) and the 
average discharge current is Iav= Q (where 1 is in 

amps, Q is in coulombs and t is in seconds). The time of 
discharge is the time during which TR2 is conducting, 
which is about 3 x 10-4 sec. The accompanying Table 
gives values for Q and the average discharge current for 
various values of C2. The instantaneous discharge 
current which will flow when TR2 first switches on will 
be much greater than the average value, and a factor of 
four must be allowed. This estimated maximum current 
is also shown in the Table, which indicates that, when 
using an ordinary low power transistor, a safe value for 
C2 is 0.2µF. Such a value is used in the actual circuit. 

The top of the prototype unit. From left to right 
the controls are 'Set Level 1', 'Set Level 2', 'Fine 
Time Control' and 'Coarse Time Control'. On the 
chassis is the tagboard for the dropper resistors, 
and the vertical board on which are mounted all 
five diodes and the thyristor. At the rear of the 
chassis are the relay (which in the prototype 
took the place of S2), two timing capacitors and 

the heater transformer 

TABLE 
RC combination 1µF and 10k0 0.47µF and 22k11 0.21AF and 47kû 0.111F and 100kû 

Time to charge to approx. 
60% of supply (seconds) 1.00 x 10 -2 1.3x10-2 0.94x10-2 1.00 x 10-2 

Charge stored (Q) 
assuming charging to 5 
volts (coulombs) 

5 x 10-6 2.4 x 10-6 1.0 x 10-6 0.5 x 10-6 

Average discharge 
current (mA) 17 8 3.3 1.7 

Estimated peak discharge 
current (mA) 70 32 13 7 
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SCHMITT TRIGGER AND TIMING CIRCUITS 

The Schmitt trigger is essentially a two -stage amplifier 
with positive feedback effected by a common emitter 
load, the basic version being shown in Fig. 6. The two 

Input 

+ D.C.supply 

as la 
Output 

ov 

Fig. 6. The basic Schmitt trigger. Its output fires 
the thyristor 

stable states correspond to: (1) the input transistor cut 
off and the output transistor conducting, hence giving 
a low output voltage, (2) the converse state with the 
output transistor cut off and the output at the positive 
line level. 

When used on a 7 -volt supply the circuit changes 
from the first stable state to the second when the input 
rises above 3.5 volts. The change back occurs when the 
input falls below 2 volts. There is thus some asymmetry 
about the system but this does not affect the circuit 
operation. 

As already mentioned, Fig. 4(b) shows the basic 
timing circuit. At any give time the output power level 
is set by one or other of VRI(a) and VR1(b). When SI 
is changed over the power level output alters to that 
corresponding to the setting of the other control. 
Sensible values for the components of Fig. 4(b) are: 
VR1(a) and (b) 5k0, VRt 101W. Ct is determined by 
the range of timing required, 2501..iF gives a range from 
approximately 0 to 10 seconds, 1,000µF from approxi- 
mately 5 to 40 seconds, 5,000µF from approximately 
20 seconds to 3. minutes. 

The bias supply is conveniently derived from a 6.3 

volt transformer and rectifier. In the prototype SI 
was replaced by a relay with a set of changeover contacts. 
The power for the relay came from the bias supply. 

PRACTICAL CIRCUIT AND LAYOUT 

Fig. 7 shows the complete circuit. (In this diagram a 
number of the components suffix numbers are different 
from those used in the previous explanatory diagrams.) 
The power supplies for the oscillator and Schmitt 
trigger are obtained by smoothing some of the rectified 

mains supply, clearly no additional rectifiers are 
needed. An emitter follower, TR3, is used on the output 
of the oscillator and C6 is added as a `speed -up' 
capacitor across R16. Apart from these points the 
overall circuit is that of Figs. 4(b), 5 and 6 joined 
together, and the method of operation should be quite 
clear. The measured direct voltages across CI and C4 
are about 9 and 16 volts respectively. 

If desired, SI could be 2 -way, selecting two timing 
periods only, whereupon C10 is not required. It may be 
noted that R7 has a value of 56kí2 instead of the 
47kí2 mentioned when the oscillator section was 
discussed. This slightly increased value gives satisfactory 
results in practice. 

This circuit will fade tungsten -filament lamps from 
full brightness to complete extinction. The maximum 
controllable power is 500 watts. At full brightness not 
less than 99 °c of the input mains supply is applied to the 
load. Negligible power is consumed by the control 
circuits, this being a mere 250mW, although the 
dropper resistors needed to provide the power supplies 
dissipate about 3 watts. These droppers could, if 
required, be omitted, and the power supplies obtained 
from another transformer and rectifier, as with the bias. 

Fig. 8 gives a suitable Veroboard layout for most of 
the components. The two sets of droppers needed to 
provide the d.c. supplies should be mounted apart 
from the main electronics. The various rectifiers, the 
thyristor, transformer, timing capacitors, and controls 
were also, of necessity, separate. The original prototype 
was built on an aluminium chassis with the five rectifiers 
and thyristor mounted on an insulated panel on the top. 
The power input and output leads were taken through a 
block connector at one end and the trigger connections 
through a similar connector at the other. 

SAFETY AND INTERFERENCE ASPECTS 

This device shares one disadvantage with most other 
thyristor power controllers: since the mains supply is 
directly applied to the control circuits there is a risk of 
electric shock. It is impossible to earth the circuit since 

Another view above the chassis. Note the 
terminal strip, on the chassis edge, for external 

connections 
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C8 

VR3 C9 C 

Set level 2 

Coarse time control 

Fine time control 

41) 
BC 108,2N706 

Lead -outs 

D5 - IA 50 P.I.V. 

Fig. 7. The complete circuit of the automatic dimming unit 

COMPONENTS 

Resistors 
(All fixed values 10% unless otherwise stated) 

R1 120k12 1 watt 
R2 4.7kí2 $ watt 
R3 82k0 watt 5% 
R4 82k0 k watt 5% 
R5 6.8kí2 } watt 
R6 2.7k12 watt 
R7 56k 12 watt 
R8 100k12 watt 
R9 lk12j watt 5% 
R10 10k12 I watt 
R11 22kí2 watt 
R12 22kí2 watt 
R13 22kí2 5 watt 5% 
R14 4.7kí2 1 watt 5% 
R15 1kí2 k watt 
R16 6.8kí2 k watt 
R17 1001 watt 5% 
R18 10k12 watt 
R19 ík12 I watt 
R20 680e k watt 
R21 3312 k watt 
R22 2.7kí2 , watt 
R23 2.7kí2 watt 

VRI 5kQ potentiometer, linear, carbon 
VR2 5kQ potentiometer, linear, carbon 
VR3 10kí2 potentiometer, linear, carbon 

Capacitors 
Cl 1001.1F electrolytic, 15 V. Wkg. 
C2 0.2 or 0.22µF paper or plastic foil 
C3 251.IF electrolytic, 15 V. Wkg. 
C4 25µF electrolytic, 25 V. Wkg. 
C5 251.IF electrolytic, 25 V. Wkg. 
C6 0.002 or 0.002211F paper or plastic foil 
C7 501.IF electrolytic, 15 V. Wkg. 
C8 
C9 To suit timing periods required (see text) 
CIO 

Transformer 
T1 Heater 

Semiconductors 
TR1 2N706 
TR2 2N706 
TR3 2N706 
TR4 BC I08 
TR5 2N706 
D1 -D4 BYZ12 
D5 Silicon rectifier, 50 p.i.v., IA 
SCRI CRS3/40 

transformer, secondary 6.3V IA 
Switches 

SI 1 -pole 3 -way, rotary 
(see text) 

S2 1 -pole 2 -way, rotary 
or toggle 
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Fig. 8. Many of the compon- 
ents in the prototype were 
mounted in a well spread -out 
layout on a piece of Veroboard 
having 26 holes per strip, as 
shown in this view from the 
component side. As there is 
relatively wide spacing be- 
tween components, individ- 
ual holes are not shown, it 
being merely necessary to 
connect to the correct strips 

Point 
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this would short -circuit the bridge rectifier. Although 
the prototype was constructed on a metal chassis, no 
connection was made to this chassis. All components 
were isolated from it, and the whole unit was enclosed 
in an insulating case. It would be advisable, though not 
strictly necessary, to include an isolating transformer in 
the mains input circuit. 

Some radiation is inevitable from a device of this 
kind and this can cause interference with nearby radio 
receivers. The use of an isolated chassis, as described 
above, will reduce this interference, and a further 
reduction can be made by connecting a capacitor 
between anode and cathode of the thyristor. Values 
between 0.111F and 0.50 may be tried in this position. 
These methods should be sufficient to reduce inter- 
ference to an imperceptible level without affecting the 

Underneath the chassis. The tagstrip at the rear performance of the unit at all. 

is used for the components associated with the 
bias supply 

BACK NUMBERS 
For the benefit of new readers we would draw attention to our back number service. 
We retain past issues for a period of two years and we can, occasionally, supply copies more than two years 
old. The cost is the cover price stated on the issue, plus 4p postage. 
Before undertaking any constructional project described in a back issue, it must be borne in mind that 
components readily available at the time of publication may no longer be so. 
We regret that we are unable to supply photo copies of articles where an issue is not available. 
Libraries and members of local radio clubs can often be very helpful where an issue is not available for sale. 
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OVERLOAD TRIP CIRCUIT 

By 

G. A. MILLER and M. N. POINTING 

A neat trip circuit for the protection of simple power supplies. 

THE POWER SUPPLY UNIT DESCRIBED IN THIS ARTICLE 
employs a half -wave rectifier and incorporates a 
thyristor overload trip to protect the mains 

transformer from occasional short -circuits. 

THE CIRCUIT 

The circuit of the power supply appears in the accom- 
panying diagram. In this, the mains transformer 
secondary may have any desired voltage rating up to a 
maximum of 14 volts. Its current rating should be 
adequate for the maximum current it is intended that 
the supply will provide, and this should be between 
75 and 200mA. 

The secondary voltage is rectified by D1, and the 
resultant direct voltage appears across reservoir 
capacitor Cl. RI and C2 provide smoothing in the 
usual manner. The positive potential is then applied 
direct to the positive output terminal. The negative 
potential is, on the other hand, fed to the negative 
output terminal by way of VRI and transistor TRI. 
TRI is kept conductive due to the base current which 
flows through R3, R4 and silicon diode D2. 

If an excessive current is caused to flow in the output 
circuit the voltage dropped across VR1 rises to a 
sufficiently high level to trigger the thyristor TH I, the 
triggering current flowing to TH1 gate via R2. As soon 
as TH I triggers its anode takes up a potential that is a 
fraction of a volt more positive than its cathode. The 
junction of R3 and R4 also take up this potential, with 
the result that no further base current flows in TRI. 
This transistor cuts off and the load current ceases, 
whereupon the overload protection trip has taken place. 
The presence of D2 ensures that base current in TRI is 
fully cut off since the positive potential on the anode 
of TH1 is insufficient to pass the initial forward voltage 
required for the diode to conduct. At the same time, the 
only current drawn from the rectifier, D1, is the 
relatively low value which flows through RI, R3 and 
the conducting thyristor. 

To return the circuit to its previous condition the 
mains input has to be switched off for a few seconds 
(to allow Cl and C2 to discharge) and is then switched 
on again. If the short -circuit is still present the trip 
action will take place once more. 
414 

COMPONENTS 
The components employed are all standard types. DI 

and D2 were BY100's in the authors' version, since 
these were to hand, but any other small silicon rectifier 
rated at 1 amp could be employed instead. An AD161 
was chosen for TRI because it is capable of passing a 
current of 3 amps. It does not need to be mounted on a 
heat sink because, apart from the instant of trip, it is 
either fully conductive or fully cut off and consequently 
dissipates very little heat. It has a maximum VCEO of 
20 volts, which could be exceeded in the tripped 
condition if the mains transformer secondary voltage 
was greater than 14 volts. Power transistors with 
higher VCEO figures would enable higher transformer 
secondary voltages to be used. 

As stated, the mains transformer secondary may 
have whatever voltage is required up to the 14 volt 
figure. The direct output voltage of the power supply 
under no -load conditions will be a little less than 1.4 
times the secondary voltage. 

VR1 is set up so that the thyristor triggers at the 
intended overload current. It can be calibrated in terms 
of trip current in the following manner. Set VR1 to 
insert minimum resistance and connect a variable 
resistor, to function as a load, in series with a current 
reading meter across the output terminals of the power 
supply. Obviously, the variable resistor load should 
insert maximum resistance at this stage. Switch on and 
adjust the variable load resistance so that an output 
current of 75mA flows. Slowly advance VR1 until the 
circuit trips. Mark the setting of VR1, noting that this 
corresponds to a trip current of 75mA. Repeat the 
process in IOmA steps up to the maximum current 
(which should not exceed 200mA) that it is intended that 
the supply should provide. 

As a guide to what is required for the variable load 
resistor, this would need to be a 15052 5 watt component 
if the power supply offered a nominal output voltage of 
9 volts. If a suitable component is not already to hand, 
its purchase could be considered expensive since it is 
employed for a calibration that is carried out once only. 
Suitable alternatives would be given by series parallel 
combinations of fixed resistors or, better, a mains valve 
receiver heater dropper resistor having an adjustable 
sliding contact. 
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Gate 

4 

D2 

BY 100 

TRI 

AD 161 

Output 

Anode ve 
TH1 

Cathode CRSI /05 

The circuit of the power supply. The overload trip is carried out by TH 1, TRI 1 and the associated components 

Resistors 
(All fixed values 10%) 
R 1 1052 1 watt 
R2 
R3 
R4 
R5 
VR1 

COMPONENTS 

3052 I watt 
1k52 :} watt 
IkS2zwatt 
470e I watt 
2552 potentiometer, wire -wound, 
I watt 

Capacitors 
(Working voltages to suit transformer 
secondary) 
Cl 5001.IF electrolytic 
C2 1,000µF electrolytic 

Semiconductors 
TRI AD161 
TH1 CRSI /05 
D1, D2 BY 100 (see text) 

Transformer 
TI As required (see text) 

Switch 
S1 s.p.s.t., toggle 

Miscellaneous 
Output terminals 
Pointer knob 

NEW VENNER TIME CONTROLS BROCHURE 
Venner - A Division of AMF International Limited, have just issued a new colour brochure on their Time Control 

equipment. This brochure gives a brief summary of the features of their more popular range of timers for heating, lighting 
and process control for industrial and domestic applications. 

Units included are the well established central heating controllers, time switches with solar dials which automatically 
compensate for the change in daylight hours throughout the year, a push- button process timer with automatic re -set and 

a miniature time switch for fitting into a lamp holder to operate the lamp ON and OFF at preset times. 
This brochure, together with the recently issued Paragon Time Controls brochure, highlights the extensive range of 

time controls now available from Venner. 
For further information write to General Sales Manager, Venner -A Division of AMF International Limited, Kingston 

By -Pass, NEW MALDEN, Surrey. 
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FOR THE NEWCOMER, JUST ENTERING THE FIELD OF 
radio construction, the choice of a suitable initial 
project can present some problems. Construction 

of a simple one or two transistor radio receiver is often 
suggested as a suitable starting -off point, but it has been 
the author's experience, during a period of introducing 
a number of schoolchildren to the radio hobby, that 
this choice can prove a little too ambitious for the 
complete novice. Sets of the type mentioned are often 
rather tricky to set up due to the use of regeneration, 
while good results are normally only obtainable in 
areas of relatively high signal strength. Frustration sets 
in, and the would -be constructor rapidly loses interest. 

A.F. AMPLIFIER 

An alternative solution with much to recommend it is 
that of, so to speak, `starting at the back page,' and 
undertaking the construction of an a.f. amplifier of 
either transistor or valve design. The amateur is thus 
introduced to the relatively simple principles of audio 
amplification before the greater complexities associated 
with r.f. circuitry are tackled. Unfortunately, he tends 
at this stage to be left in possession of a fully satisfactory 
amplifier which must either be used with existing com- 
mercial receiving equipment, for which it may not be 
ideally suited, or shelved until the skill necessary to 
construct a matching tuner has been acquired. 

In the project presented here, the beginner is presented 
with a design for a complete v.h.f. receiver which can be 
used both for quality reception of existing B.B.C. 
stations or for the local radio broadcasts which have 
commenced in many parts of the country. The design 
consists of a three transistor amplifier of simplified 
construction, which is fed from the output of a pre -built 
v.h.f. tuner. All wiring and constructional work on the 
amplifier are well within the capabilities of the handy- 
man (or boy) who can handle a soldering iron, a vice, 
and a few simple hand tools. In spite of its simplicity, 
416 
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This a.f. amplifier offers the novice a u 
by combining it with a ready -made f.m. t 

delay for reproduction 

however, the quality of reproduction is good, this being 
due in part to the use of power transistors in the output 
stage. A useful feature is the provision of separate 
cabinets for tuner and amplifier, both of which are 
sufficiently presentable in appearance to be used 
together as a complete unit, or individually in conjunc- 
tion with other equipment which may be constructed or 
acquired at a later stage. 

TUNER 

The f.m. tuner is the type A.1005, available from 
Henry's Radio, Ltd., and it is purchased as a complete 
chassis assembly. A few minor additions are carried 
out for the present application in order to facilitate the 
subsequent housing of the unit. Initially, a small sub - 
chassis should be constructed from aluminium sheet, 
using Fig. 1(a) as a guide. This sub- chassis fulfils three 
functions. First. it provides a base for the tuner itself. 
Second. it holds the decorative Formica front panel in 
position (see Fig. Itb).) Third, it provides small 
flanges at the rear for mounting the input and output 
sockets. The components which are additional to the 
tuner itself should be wired into circuit as indicated in 
Fig. 1(c). 

It should be noted that the Sin. height dimension 
shown in Fig. 1(b) is nominal and may require slight 
alteration to suit the particular tuner and sub -chassis 
assembly. Before cutting out the Formica, check that 
the tuning scale cut -out corresponds with the actual 
scale of the tuner and, if necessary, redimension. 

In the interests of versatility, provision is made for 
both coaxial and twin feeder aerial inputs to the tuner. 
Audio output is taken via a standard phono -type 
socket. The battery recommended is an Ever Ready PP3 
and this can be positioned alongside the tuner chassis 
on the same side as the on -off switch. It is a good plan 
to provide a battery holding clip, which can be mounted 
on the sub -chassis. 
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The method of assembly should be clear from the 
photographs illustrating the tuner. The Formica front 
panel of Fig. 1(b) is bolted to the front flanges of the 
sub- chassis by two 6BA bolts, and the slide switch, in 
its turn, is mounted to the panel. 

After completing the simple items of wiring required, 
it is advisable to check that the tuner is functioning 
correctly. This can be easily carried Out by connecting 
an aerial (a short length of wire will suffice at this stage), 
a battery and headphones. It is worth noting that in 
most areas a faint but perfectly audible signal can he 
received with the 35Ç speaker specified for the amplifier 
connected directly to the tuner output; thus, if head- 
phones are not readily available this is quite a useful 
method of verifying correct tuner operation. 

AMPLIFIER 

The amplifier circuit itself, which is shown in Fig. 2, 
was purposely kept as straightforward as possible. 
This, together with the 'breadboard' layout adopted, 
makes it eminently suitable for the beginner. A word 
about the circuit used may be of some interest. In 
general, output transistors of the power type, as used 
here, require a phase inversion network based on two 
driver transistors of opposite polarity, p.n.p. and n.p.n., 
whilst an alternative circuit employs transformer 
coupling throughout. 

The former circuit, employing two drivers, can be 
rather difficult to adjust for optimum balance combined 
with absence of crossover distortion, while the latter, 
although simple, requires a rather bulky output 
transformer. In the present instance a compromise 
was effected by using a driver transformer with two 
secondary windings to effect phase inversion. This 
transformer can be quite small since little audio 
power is present at this point, while the split secondary 
enables direct capacitive coupling to be taken from the 
output transistors to the speaker, thus saving the bulk 
FEBRUARY 1972 
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3` 

J 

Dial cut -out) 

75/8` 

(b) 

Coaxial aerial Twin feeder aerial 
socket socket 

Hole for 
tuning spindle 
(3 /B`dia ) 

°- \ 

B 
Tuner unit 

9 

o. 
O © 

red 

On -Off slide 
To 9V battery switch 
connector or 
amplifier power 
supply 

(c) 

Aerial twin 
feeder lead 
from tuner 
(black) 

Tuning knob 
spindle 

Fig. 1 (a) The tuner unit is mounted on the small 
sub - chassis shown here 

(b) In addition to a rectangular tuning 
sca /e cut -out, the Formica front panel 
requires holes for its mounting bolts, 
for the slide on -off switch and for the 
tuning spindle of the tuner. A pleasing 
effect is given by using Formica with 
a light colour finish. The hole for the 
tuning spindle is marked off from the 

tuner itself 
(c) How the input sockets, output socket 

and on -off switch wiring is carried out. 
The front and rear flanges are shown 

partly 'opened our for clarity 
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dot 

OC 72 
Lead -outs 

e c 

o o 

0C35 
Connections 

Fig. 2. The circuit of the a.f. amplifier. Approximate voltages with respect to the positive supply line are 
shown in appropriate points of the circuit 

COMPONENTS 
Resistors 
(All fixed values ', watt 

R l 470 0 
10%) 

A.F. AMPLIFIER 

Transistors 
TR 1 0072 
TR2 0C35 

R2 l k S2 TR3 0C35* 
R3 47k * With mica washer and insulated mounting 
R4 10k 0 bushes. 
R5 5600 
R6 5k S2 Loudspeaker 
R7 1000 LSI 350 loudspeaker, 3in., 2:; watts (see 
R8 5k 0. text) 
R9 1000 
RIO 1.50 Switch 
R11 1.50 Sl(a)(b) d.p.s.t. switch, part of VR1 
VRI 50.2 potentiometer, log, with switch 

S I (a)(b) Battery 
VR2 25k0 potentiometer, liner BI 9 -volt battery type PP9 

Capacitors Miscellaneous 
(All capacitors electrolytic) 2 knobs 

CI 1µF, 10 V. Wkg. 2 tagboards (see text) 
C2 50µF, 10 V. Wkg. 1 5 -way tagstrip, centre tag earthed 
C3 101.IF, 10 V. Wkg. Formica for front panel 
C4 501.1F, 6 V. Wkg. Plywood for baseboard 
C5 100µF, IO V. Wkg. Material for heat sink 
C6 100µF, 10 V. Wkg. Speaker fabric 

Phono plug 
Transformer Battery connectors 

TI Driver transformer type T /T5 (Henry's Flexible screened lead 
Radio, Ltd. or Home Radio, Ltd.) Hardboard for case 
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COMPONENTS F.M. TUNER 

V.H.F. f.m. transistor tuner type A.1005 (Henry's 
Radio, Ltd.) 
Coaxial aerial socket 
Coaxial phono socket 
Twin feeder aerial socket 
D.P.D.T. slide switch 
PP3 9 -volt battery 
Formica for front panel 
Material for sub -chassis 
Hardboard for case 
Battery connectors 

(and the cost) of a large output component. 
The amplifier is constructed in two sections. A in. 

plywood baseboard, dimensioned as in Fig. 3(a), 
carries the speaker, panel controls, and all components 
associated with driver transistor TR I : while the output 
transistors are mounted on a heat sink constructed 
from sheet aluminium, as shown in Fig. 3(b). This sink 
is bolted, over the speaker frame, at the two speaker 
mounting holes nearest the tagboards, its circular cut- 
out accommodating the circular section of the speaker. 
The bodies of the output transistors, when these are 
fitted, will appear on the speaker side of the sink, and 
holes are drilled for them as indicated in Fig. 1(b), 
where the letter 'E' identifies the hole which will 
correspond to the emitter lead -out. 

Before proceeding further it should be mentioned that 
the heat sink dimensions in Fig. 3(b) correspond to the 
particular 3in. speaker employed by the writer, which 
is a Richard Allan type 395, the front part of whose 
frame metal frame is flat with a square outline. If the 
Richard Allan speaker cannot be obtained, any other 
3in. speaker of the same impedance, and preferably 
with a flat outer frame section, can be used instead, but 
it might be necessary to slightly alter the positions of 
the 'A' speaker holes in Figs. 3(a) and (b). A 3in. 
speaker having a different construction could also be 
employed, the design of the heat sink mounting 
arrangements being modified accordingly. Whatever 
speaker is used should have a power capability of 
2.l watts, as has the Richard Allan component. 

The pre -built f.m. tuner is fitted to its sub - chassis 
in the manner illustrated here. Note also the rear 
of the Formica panel and the slide on -off switch 
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Cut -out for - 
speaker 

Plywood 

baseboard 

1 1 

21/' 2' 

1 1 

r'o 

A 

-7/8"---- 
2V2"'- 11/24 - - 
2`- 

3 /B° 
3/8 

vR2 

.,I t 

A I 

I 

' óB , ' i l' 

Vir'I 31/2" 

LAo 4 Tag strip 

Holes. A - 1/8'dia Tagboards - 3° VR1 

B- 3/8"dio 

21/2" 

Bend through 90° 

(a) 

TR2 position 

21/2 

(b) 

1 31/4 
13/4 

t f 

TR3 position 

Holes A - l'B'dic 
C-1/4'dia 

- 75/8' 
3/4" - . 4° - - I1/2° 

3e Form 

Cut -out 
for 

speaker 
grille 

31/2' 

To clear potentiometer 
co pond bush nuts 

(c) 

Fig. 3 (a). Component positioning on the 
amplifier baseboard. The bodies of 
the two potentiometers are on the 
same side as the tagboards and the 
speaker, and their spindles project on 
the opposite side of the board, away 

from the reader 
(b). Details of the heat sink for the output 

transistors 
(c). Cutting out the Formica for the 

amplifier front panel 
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The amplifier board, with components mounted. 
The heat sink, secured under two of the speaker 

mounting nuts, appears near the centre 

Construction is commenced by drilling the board in 
accordance with Fig. 3(a) and mounting the two panel 
controls, the loudspeaker, the tag strip and the two 
tagboards in the positions shown. The tagboards are 
2 ti 6 -way each and their outside dimensions should not 
exceed 1 by I sin. Suitable boards can be obtained by 
cutting down two miniature 2 10 -way tagboards as 
retailed by Henry's Radio Ltd. The 5 -way tag strip is a 

standard type with the centre tag also providing a 

mounting lug. The tagboards are orientated as indicated 
in the wiring diagram of Fig. 4. 

Countersunk head bolts should be used for securing 
items to the board, as these enable a piece of decorative 

Formica (see Fig. 3(c)) to be glued flush with the board 
after construction has been completed. Thin fabric is 
fitted behind the speaker aperture. The Formica should 
be chosen to match that on the front of the tuner 
assembly. 

Bend and drill the aluminium heat sink as required, 
and bolt the two 0C35's into position. Note that TR3 
must be insulated carefully from the metal of the sink 
by means of a mica washer and insulated mounting 
bushes. A solder tag is fitted under one of the securing 
nuts for each transistor to provide a connection to the 
collector. The heat sink is common to the negative 
supply rail, and so there is no need to use an insulated 
mounting for TR2, which can be bolted direct to the 
sink. 

The wiring of the amplifier, which is quite straight- 
forward, follows Fig. 4. Since ample space is available 
above the board it is possible to leave the lead -out 
wires of TRI fairly long, so as to avoid any chance of 
heat damage to this transistor whilst soldering it into 
position. All capacitors must be wired with the correct 
polarity. 

POWER SUPPLIES 

In the interests of making the complete receiver as 
versatile as possible, separate batteries were used in the 
prototype for both tuner and amplifier. It is not a 
difficult matter, however, to wire the tuner to function 
from the amplifier battery if desired. Both amplifier 
and tuner operate with a negative chassis line; therefore, 
since the coaxial interconnecting lead feeding the tuner 
output to the amplifier already carries an earth return, 
only a positive tuner connection to the amplifier battery 

Heat sink 

Battery 9V 

Fig. 4. Wiring up the amplifier. All components and the heat sink assembly appear on the single plywood 
baseboard. The cable shown as 'SC' is a screened cable terminating in a phono plug. Check the contacts 
of the on -off switch with a continuity tester to ascertain the correct tags before wiring to this component 
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is necessary. Although the tuner current is only about 
IOmA, a fairly heavy -duty battery, such as a PP9, is 
recommended for the amplifier, especially if it is doing 
double duty for the tuner as indicated above. If a mains 
power unit is preferred, one capable of delivering 
9 volts at about IOOmA is recommended. 

TESTING THE COMPLETED AMPLIFIER 

As the beginner is unlikely to have access to an a.f. 
generator, the considerable advantage of using a pre- 
built tuner is highlighted, in that an audio signal is 
readily available from the outset for testing the amplifier. 
The presence of this signal should be verified, as already 
described. It is advisable to use separate batteries for the 
two units during the testing stages. Having ensured 
that a signal is available at the tuner output, fit the 
short length of screened cable marked 'SC' in Fig. 4 
with a standard phono -type plug and insert this in the 
a.f. output socket which has already been fitted on the 
tuner chassis. Leave the tuner switched off at this stage. 
Connect a battery to the amplifier, turn VRI to its 
maximum clockwise position, and listen for an audible 
hiss in the speaker. If this is present, all is probably 
well, and the tuner may now be switched on and 

The tuner and amplifier make an attractive pair 
when used together 

adjusted, in conjunction with VRI and VR2, for 
maximum quality. It is worth noting that considerable 
distortion can be introduced in the v.h.f. band with an 
unsuitable aerial or feeder system: therefore, if quality 
is not up to standard, this point should receive attention 
first of all. 

If, on first checking the amplifier, no hiss is audible, 
it is essential to switch off immediately and recheck the 
amplifier wiring. If a testmeter is available, or can be 
borrowed, a check of the amplifier current should be 
carried out by inserting the meter, switched initially to its 
highest current range, between the positive battery lead 
from the amplifier and the positive terminal on the 
battery itself. A standing current lower than 10mA or 
much higher than about 20niA should be viewed with 
suspicion, and would suggest that a careful check -over 
of the amplifier wiring is desirable. Further information 
can be obtained by measuring the amplifier voltages 
at the test points indicated in Fig. 2. 

HOUSING THE UNITS 

Construction of the two cabinets is extremely simple, 
and can he undertaken in a relative short time, even by 
the novice woodworker. Both boxes are identical in 
length and depth, but the amplifier cabinet is higher 
than that for the tuner, giving a pleasing appearance 
both with the units side by side or mounted on top of 
each other, as shown in the photographs. 

Essentially, the cabinets consist of 'shells' of hard- 
board kin. thick which are held together with panel 
pins. Four pieces of hardboard Bin. by 47in. and two 
each of by Sin. and 41in. by the height of the 
tuner front panel (which, as mentioned earlier, may 
differ from the nominal Sin. shown in Fig. 1(b)) are 
required. These form the tops, bottoms and sides 
respectively for each cabinet, and should be glued or 
nailed together with the smooth sides facing outwards. 
The author found it convenient to nail inserts of jin. 
plywood to each side, about gin. shorter than the 
cabinet depth. These served to strengthen the construc- 
tion, and also provided additional supports to hold the 
units in a slightly recessed position, with the front panels 
a little behind the cabinet `shell' fronts. This gave a 
fully professional finish to the completed outfit. 

Before finally mounting the units in position, both 
cabinets should be rubbed down lightly with fine 
sandpaper and given a coat of matching paint having a 
colour which offers a pleasing contrast with the Formica 
front panels. 

EMI'S LOW LIGHT TV TUBE PRESENTED AT PARIS AEROSPACE 
CONFERENCE 

At a recent international conference held in Paris to discuss the applications of television camera tubes in outer space, 
EMI Electronics presented a paper on its low light level camera tube - the Ebitron. 

In his paper, 'The Ebitron Low Light Level Camera Tube', Alan Dawe, sales manager for special products in EMI's 
Electron Tube Division, described the miniature low light level vidicon which has been developed by his division over the 
last three years. This remarkable tube has a sensitivity of over 300 times that of a 1" vidicon and can be built into the same 
camera body. It can give television pictures from daylight to 'half moonlight' conditions. 

For astronomical applications, the storage properties of the bombardment induced conductivity target of the Ebitron 
tube may be employed in satellites to record long exposure images of the stars. The tube may be scanned slowly to tele- 
meter the information back to earth over a narrow bandwidth. 

At Paris it was revealed that the Ebitron vidicon has already been incorporated in one of the ESRO satellites in which the 
tube's sensitivity is used to view a spark chamber in the TDI satellite to be launched early in 1972. In this experiment, 
codenamed S133, the output from the vidicon is fed into a computer on board the satellite which analyses the intensity and 
direction of the cosmic particles entering the spark chamber. 

The EMI tube is suitable for use in a wide range of closed- circuit television applications which may operate on a 24- 
hourly basis. 
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SHORTWAVE NEWS 
FOR DX LISTENERS 

By Frank A. Baldwin 

Times == GMT Frequencies k Hz 

At the time of writing, news has just broken of two 
new 'out of band' stations which will almost certainly 
interest many readers. Radio Santiago, Dominican 
Republic, is reported by BADX (British Association of 
Dx'ers) on 3406, being heard in the U.K. from 2343 
through to 0200. ZPA I Radio Nacional, Paraguay, 
according to BADX is operating on 5273 and has been 
logged from 0009 to 0045 with news in Spanish. com- 
mercials and station identifications here in the U.K. 

NOW HEAR THESE 
SINGAPORE 

Radio Singapore can be heard on 5052 (59.38m) 
10kW with a programme in English at 1600, logged 
recently with a record session with English announce- 
ments. According to BADX, the station identifies as 
Inila Radio Singapura' for vernacular services (Hindi, 
Sinhala and Malay) but during English transmissions 
it identifies as 'Radio Singapore'. The same source 
informs us that 'pura' means town; hence Singapura 
means town of the kings. Hence, in India, Jaipur, 
Jodhpur, Kanpur and Jaypore. 

Radio Singapore also operates on 5010 (59.88m) 
10kW where it has been logged at 1535 with news in 
English (time 'pips' at 1530) by BADX. This is the old 
transmitter of BFBS (British Forces Broadcasting 
Service) now used by R. Singapore for the English 
Service. 

INDONESIA 
One of the best signals from this country at this time 

of the year is undoubtedly YDP Medan on 5084 
(59.01m) 20kW, where it has been logged by us at 1550 
through to 1610 when the signal was lost in the general 
noise and interference. The programme consisted of 
Arabic -type songs and music interspersed with 
announcements in Indonesian. 

Another consistent signal from Indonesia, despite 
the lower power, is that of YDK6 Djambi operating 
on 4927 (60.89m) 7.5kW. We logged it at 1549 through 
to close -down at 1601. 

Indonesia can also be logged from around 1320 on 
6045 (49.63m) 100kW. this being RRI at Djakarta with 
programme about Indonesia in English. 

FOR THE BEGINNER 
Turning aside from Broadcast band Dx for the 

moment, we provide now some information which we 
hope will be of assistance to those readers who are 
new, or nearly so, to the hobby. Listen for the stations 
listed at - 
1830 on 7065 (42.46m) 50/240k W, Radio Tirana, Albania, 
with the English programme about life and events in 
Albania. 
1830 on 7125 (42.11 m) 40kW, Warsaw, Poland, pro - 
FEBRUARY 1972 

gramme in English of life in a Polish factory. 
2000 on 6100 (49.I8m) 100kW, Belgrade, Yugoslavia, 
newscast in English. 
2045 on 7215 (41.58m) 100kW, Delhi, India, identifica- 
tion and news in English. 
2100 on 9525 (31.50m) 100kW, Delhi, India, identifica- 
tion and news about India in English. 
2115 on 9605 (31.23m) 250kW, Radio Canada Inter- 
national, English programme beamed to Europe. 

CURRENT SCHEDULES 
HUNGARY 

Current until March 1st, Radio Budapest radiates 
the English language schedule to Europe as follows - 
from 1930 to 2000 on 6110 (49.10m), 7100 (42.25m), 
9833 (30.51m), 11910 (25.19m), 17890 (16.77ní) and 
21655 (13.85m) all 100kW, except 21655 which is 3kW. 

To North America, in English, from 0100 to 0130, 
on 6165 (48.66m), 7220 (41.55m), 9833 (30.51m), 11910 
(25.19m), 15165 (19.78m), 17840 (16.82m) and on 
21685 (13.83m) all 100kW except 21685 which is 
3/ 15kW. From 0.300 to 0.330 on 6165, 9833, 11910 
and 15165. From 0400 to 0430 on 6175 (48.58m), 
7220, 9833, 11910 and on 15165. 

CANADA 
The English language schedule, to Europe, of Radio 

Canada International is as follows - daily from 0715 to 
0745 on 5975 (50.21m) and 9625 (31.17m). From 1217 
to 1313 on 15325 (19.58m). Daily news service from 
1515 to 1522 on 15325, 17820 (16.84m) and on 
21595 (13.89m). Evening schedule, to Europe, from 
2115 to 2152 Mondays to Fridays inclusive, on 9605 
(3I.23ni), 11720 (25.60m) and on 15325. Saturdays and 
Sundays from 2100 to 2152 on 9605, 11720 and on 
15325. The 9605, 9625, 11720 and 15325 are BBC 
relays, 250kW. 

NIGERIA 
The Voice of Nigeria, Lagos, English schedule to 

Europe is from 0530 to 0730 on 15185 (19.76m) 100kW 
and from 1800 to 1930 on 11770 (25.48m) 100kW. To 
West Africa on 7275 (41.24m), 100kW and to Central 
and South Africa on 15200 (19.74m) 100kW. 

SWEDEN 
Radio Sweden radiates a half hour English pro- 

gramme commencing at the times shown: 1100 on 
9630 (31.15m) and 21690 (13.83m); at 1230 on 6065 
(49.46m) and on 9630; at 1400 on 15240 (19.69m) and 
21505 (I3.94m): 1600 on 6065 and 11930 (25.I5m); at 
1830 on 11950 (25.10) and 15240; at 2045 on 6065 and 
9745 (30.78m); at 0030 on 6175 (48.58m); at 0200 on 
6175; at 0330 on 11705 (25.63m) and at 0515 on 
9585 (31.30m) and 17840 (16.82m). All 100kW. 
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CUBA 
Radio Havana beams an English service to Europe 

from 2010 on 15155 (19.80m) 50k W. 
BELGIUM 

The English transmissions from Brussels may be 
heard from 1800 to 1830, to Europe, on 9550 (31.41m), 
11755 (25.52m) and on 15185 (19.76m), all 100kW. 

FINLAND 
English transmissions from Radio Finland, to 

Europe, are from 1800 to 1830 on 9550 (31.41m) 15kW, 
11755 (25.52m) 10kW and on 15185 (19.76m) 100kW. 
To North America from 0200 to 0230 on 9585 
(31.30m) 100kW. 

JAPAN 
Radio Japan has a European service from 0645 to 

0845 on 21570 (13.91m) and from 1930 to 2100 on 
9735 (30.82m). 

KOREA 
The English schedule of Radio Pyongyang is from 

0200 to 0300 on 6540 (45.87m) 120/240kW and 15150 
(19.80m) 120/1240kW, also from 1900 to 2000 on the 
same channels. 

U.S.A. 
English programmes to Europe from the Voice of 

America may be heard as follows - 0300 to 0400 on 
9705 (30.91m); 0300 to 0730 on 3980 (75.38m), 5965 
(50.29m), 5995 (50.04m), 6160 (48.70m), 7200 (41.67m), 
7270 (41.27m), 9770 (30.71m) and 11915 (25.18m). 
From 0400 to 0730 on 9670 (31.02m); from 0500 to 
0730 on 6040 (49.67m); 'from 1600 to 1700 on 21455 
(13.98ní); from 1600 to 1730 on 21560 (13.91ní); from 
1600 to 1800 on 15225 (19.71m) and 17855 (16.80m). 
From 1600 to 1930 on 17785; from 1600 to 2315 on 
11760 (25.51m) and 15205 (19.73m). From 1600 to 
2400 on 3980, 6040 (49.67m) and 9760 (30.74m). From 
1800 to 2400 on 6160 and 7170 (41.84nß). 

AROUND THE DIAL 
The PLA (People's Liberation Army) transmitter 

at Fukien, China, is being currently heard in the U.K. 
on 2430 (123.5m), an unlisted frequency, 2600 
(I15.4m) in parallel with 3200 (93.75m), 3900 (76.92m) 
around 2100, according to BADX. 

Radio Nepal on 4600 (65.22m) 5kW has been logged, 
according to BADX, at 1600 through to 1650 sign -off 
with Indian film music and Nepali announcements. 

Whilst tuning around the above channel, try 4662 
for the Voice of the Pathet Lao. but at 1450 or so, 
when it has been heard here in the U.K. (BADX). 

All India Radio, Hyderabad, can be heard (by 
insomniacs) at 0030 when they sign -on with clock 
chimes for 6 a.m. Indian time. (BADX). 

Radio Gazeta, Sao Paulo, Brazil, has been logged 
on the regular 9685 (30.98m) 7.5kW channel. When 
heard by us, ZYR227 was featuring a discussion in 
Portuguese following identification at 2130. 

Nearby on the dial is ZYT29 Radio Diaro da Manha. 
Brazil, on 9675 (31.01m) 10kW logged by us at 2145 
but suddenly off the air at 2157! 

Another Brazilian in this area of the dial is ZYR56 
Radio Excelsior on 9585 (31.30m) 50kW, logged with 
a talk in Portuguese at 2208. 

Going down to the lower frequency bands, try 4907 
(61.14m) for Radio Cambodia at Phnom -Penh 15kW, 
which we logged at 1543 with Asian -style music inter- 
spersed with the sounding of gongs. 

Tuning to 3925 (76.43m) around 2015 or so can often 
produce signals from JOZ Tokyo (50kW). A musical 
424 

programme was heard till 2044, with announcements 
in Japanese but the signal was lost at 2025 in the general 
noise and interference. According to BADX, time 
'pips' can be heard at 2100. Also to be heard on this 
channel, if you are lucky, is ABC Port Moresby, Papua, 
it has been done by a U.K. listener - Alan B. Thompson 
of Neath - an able operator if ever there was one! 
Just to confuse matters however, this channel is also 
used by AIR Delhi but reception of India would be 
earlier (in the U.K.) around 1545 or so. 

LATE NEWS 
TURKS & CAICOS ISLANDS 

Turks Island Radio, according to BADX, is now 
thought to be on the air with tests. VSI8 has been 
logged by several U.S.A. Dx'ers and by ABT of Neath 
on a measured 4788. The U.S.A. Listener heard the 
station from 2250 with BBC news relay to 2300 at 
which time music, announcements and request for 
reports were radiated. In the U.K., it was heard from 
2330 to 2348 sign -off. 

The writer recently met a Cable & Wireless Ltd., 
engineer who had worked on VS18 home on leave. It 
appears that the station is part of a hurricane early 
warning system used by the local government. The 
power 1.5kW and regular programmes (apart from 
tests) are radiated for half an hour from 1800, con- 
sisting of music, educational tapes, local news and, at 
times, the reading of received telegrams. It is under- 
stood that a more powerful transmitter, complete with 
aerial system, will soon be in use. 

CHINA 
Latest news from BADX is that PLA Fukien uses 

the following frequencies at various times -- 2600, 
2800, 3200, 3400, 3900, 4380, 4840, 5170, 5240, 5900, 
6400, 6765, 7025, 7280 and 8195. 

CLANDESTINE 
'Bizim Radio', according to BADX, has replaced 

the 9500 channel with that of 9600 in parallel with 
9730 for its Turkish pro -communist programmes. 

TURKEY 
The 'Voice of Meteorology', Ankara, is reported by 

BADX to operate daily from 0500 to 0700, from 0800 
to 1000, from 1200 to 1600 and from 1800 to 1930 
on 6890 using a 2.5kW transmitter. 

MALAWI 
The MBC International Service is announced on 

3380 (88.76m) 20 /100kW from 1600 to 1800, opening 
with news in English. (BADX). 

LEBANON 
Radio Beirut is reported to be carrying its External 

Service for Europe and Africa from 1830 to 2030 on 
15380 (19.50m). For South America from 2300 to 
0100 on 17890 (16.77m) and for North and Central 
America from 0130 to 0400 on 9545 (31.43m). ( BADX). 

PAKISTAN 
Radio Pakistan, Karachi, can be heard with a pro- 

gramme in English commencing at 2000 on 6235 
(48.10m), 7290 (41.I5m) and on 9460 (31.76m). 

MALAYSIA 
Radio Malaysia, Penang, may be heard, if conditions 

are right, on 4790 (62.63m) 10kW around 1600 to 
1630 or so. 

Acknowledgements: BA DX, Our Listening Post. 
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Trade News 
SMALL MECHANICAL DRIVES MADE 

Four new miniature drives, suitable 
for fine manual tuning of equipment 
ranging from domestic radio receivers 
to professional telecommunications 
equipment and scientific instruments, 
have been added to the range of small 
mechanical drives made by Jackson 
Brothers (London) Ltd., Croydon 
CR9 4DG. 

The Accelerator Spinwheel Drive 
(shown at top left in the photograph) - 
Cat. No. 5810 - is a cord drive unit 
intended for modern radio receivers 
with extra -long scales. It incorporates a 
21 -inch diameter (57 mm.) zinc -alloy 
flywheel driven through nylon -to- 
brass step -up gears at more than twice 
the speed of the drive- shaft. The 
complete unit weight is only 6 oz. (170 
g.) but it provides an inertial effect 
equivalent to a much larger flywheel, 
permitting rapid traverse of the scale. 

The Nylon -Bearing Spinwheel Shaft 
- Cat. No. 4589 /Nylon - is another new 
cord drive, to which various flywheels 
can be attached. To provide an ultra - 
smooth 'Quality' feel suitable for 
expensive stereograms and radios, it 
incorporates - in place of the usual 
brass -to -brass bearing - two molyb- 
denised nylon rings placed between a 
stainless -steel shaft and a brass 
bushing. 

The 10:1 Epicyclic Ball Drive 
(bottom left in the photograph) - Cat. 
No. 5857 - is a powerful but compact 
drive suitable for transceivers, capacit- 
ance bridges, signal generators, etc. 
It provides a 10:1 reduction ratio 
between coaxial input and output 
shafts, with a limiting output torque 
(beyond which internal slipping occurs 
without damage) greater than 30 oz -in. 
(2.2 kg -cm). It measures 2¢ inches 
(54 mm) overall length by 1 ,ñ 

0 

BY JACKSON BROTHERS 

The four mechanical drives introduced by Jackson Brothers 

inches (36.5 mm) diameter of mounting 
flange. 

The Twin -Speed Epicyclic Ball 
Drive (top right) - Cat. No. 5845 - is 
intended for driving a single potentio- 
meter or variable capacitor, e.g. in 
small radio receivers. Two coaxial 
inputs provide direct drive for coarse 
adjustment and a 5:1 reduction for fine 
adjustment. Limiting output torque is 
8 oz -in (0.6 kg -cm). 

The earlier G.80 Drive (bottom 
right) - Cat. No. 5590 - built to British 
Post Office specification and intended 

for professional telecommunications 
receivers, is now available with either 
180" or 360° movement of the output 
shaft. It provides an 80:1 reduction 
ratio, without backlash, between co- 
axial input and output shafts, and 
consists of a 10:1 friction drive and an 
8:1 gear drive in series. Limiting output 
torque is 24 oz -in. (1.7 kg -cm.). 

On all drives, features such as shaft 
lengths, thread types, and mounting 
arrangements for control knobs and' 
pointers can be varied to individual 
requirements. 

FEBRUARY 1972 

TELERADIO DIGITAL 
READ -OUT CLOCK 

12 HR REPEATING, SIX DIGIT, 
MA /NS CONTROLLED, N /X /E READ 
OUT DIGITAL CLOCK. READS 
HOURS, MINUTES AND SECONDS. 
PRICE: £39.50. Also available in 

Kit Form £29.50 
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MARK II MODIFICATIONS FOR THE 

"SPONTAFLEX" F.M. RECE /VER 

By 

Sir DOUGLAS HALL, K.C.M.G., M.A. (Oxon) 

This article discusses modifications which can 
further improve the performance of a popular 
receiver. Also described is an optional a.f. amplifier 
which may be employed with the 'Spontaflex' 

tuner or any similar unit. 

THE AUTHOR'S 'SPONTAFLEX' F.M. 

receiver has been built in large 
numbers, and several readers 

have been good enough to suggest 
modifications which result in improve- 
ment. In adition, many hours of 
experimental work have been under- 
taken since the article was published. 
This article describes alterations which 
have been made to the prototype, and 
the result will be referred to, in future, 
as the Mark II version. 

Although none of the changes in the 
tuner section is spectacular in itself, 
the total adds up to a useful improve- 
ment in performance. Many readers 
have built the tuner section only, 
using this with an external amplifier 
and speaker of their own choice. The 
individual modifications to be 
described are confined to the tuner. 
But although the simple amplifier 
which was included for the complete 
portable gives good quality at an 
output which, while modest, is 

sufficient for the normal sitting room, 
a new amplifier is now described 
which gives greater output up to about 
the maximum which can be provided 
before the self- contained speaker 
causes microphony troubles. A switch 
and socket are included amongst the 
modifications to enable the complete 
portable to be used with an outside 
amplifier without difficulty. 

AMENDED TUNER CIRCUIT 

Fig. I shows the amended tuner 
circuit with the components numbered 
as in the earlier article. 

It has been found an advantage to 
increase the number of turns on L2 
and L3 to 8 and 6 respectively. The 
same tin. Perspex former is used and 
the same 24 and 32 s.w.g. enamelled 
wire. As the original former is em- 
ployed the turns will come a little 
closer together. It should be noted that 
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the two half turns formed by the leads 
passing through the former are ignored 
when counting the turns. 

The original coil was designed so 
that Band 11 would be received with 
the vanes of VC2 almost fully en- 
meshed, this being aimed at reducing 
hand capacitance. However, the effect 
was rather overdone, and some 
constructors found that C8 had to be 
replaced by a direct connection in 
order to allow Radio 2 to be received. 
With the revised coil it will almost 
certainly be possible for C8 to be 30 
or 33pF as originally suggested; this 
makes tuning easier than when C8 is 

large or is replaced by a direct con- 
nection, and also reduces the risk of 
microphonic instability when the full 
portable is built. 

Many readers will have noticed that 
there are two accurate tuning points 
for each station, with a small area of 
weak and distorted reception between 
them. This is normal for a synchronous 
demodulator. 

Most constructors will also have 
found that VCI needs to be nearly fully 
open for best results. The BFI67 
which, with its shield unconnected, 
may be used as an alternative to the 
BF225 for both TR 1 and TR2 seems 
slightly more tolerant in this respect. 
But if VCI has too much capacitance, 
background hiss tends to increase, and 
hand capacitance may prove trouble- 
some. A 10pF trimmer may be used 
for VC1 instead of the 20pF originally 
specified, though this is not vital 
provided the capacitance setting is low 
- even at minimum in the case of some 
components and transistors. 

R4 is increased in value to 47k52 
with a consequent increase in amplifi- 
cation. The larger value also makes the 
control of regeneration smoother. C5 
is reduced in capacitance to 220pF. 
This improves response at the higher 
audio frequencies without affecting 

performance at v.h.f. For the same 
reason, both C7 and C9 are reduced 
to 2,000pF. 

There is a slight advantage in chang- 
ing the value of C3 from 100µF to 
10µF. The value specified in the first 
instance can cause distortion with 
transients due to the time taken by 
C3 discharging through VR3. 

BATTERY CHANGES 

It is a considerable advantage for 
the battery to be placed so that the lead 
from its negative terminal to the 
negative tag on the tuner tagboard is 

very short - about I in. only. This 
means inserting the on -off switch in 
the positive lead and using separate 
batteries for tuner and amplifier even 
when the receiver is built as a corn - 
plete portable. In this event the unused 
switch pole on VR3 can be used to 
control the second battery. The tuner 
battery can -be reasonably small as 
only about ImA flows from it. A PP6 
would be suitable, and it should be 
replaced as soon as frequency drift 
indicates that the voltage is falling in 
use. 

Now that the tuner uses its own 
battery, R5 and C6 are no longer 
required as decoupling components. 
But C6, in the form now of a 0.01µF 
component, is still needed to shunt the 
battery at v.h.f. R5, reduced in value 
to 10052, is now placed in the earthy 
output lead of the tuner to prevent a 
tendency for v.h.f. signals to pass by 
that path into the amplifier. 

A tendency for v.h,f. signals to find 
their way into VR3 had the annoying 
effect of making this component live, 
with the result that its adjustment 
could upset tuning. This is overcome 
by adding a direct lead from the earthy 
end of VR3 to the tuner tagboard. 
There is now a complete closed loop at 
negative line potential. The new lead 
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Fig. 1. The circuit of the 'Spontaflex' tuner after modification. The switch and socket shown in Fig. 2. are not 
included in this diagram 

is shown in the layout diagram given in 
Fig. 2. 

C13, which appears in the amplifier 
section in Fig. I of the original 
article, and is a large capacitance 
electrolytic capacitor across the ampli- 
fier battery, will need to have its 
negative lead taken direct to the nega- 
tive tag of the amplifier tagstrip, and 
not to VR3 as was shown in Fig. 4 of 
that article. The alteration is brought 
about by the incorporation of R5 
between the negative lines of the tune 
and amplifier sections. This modifica- 
tion only applies to receivers built as 
full portables with the original ampli- 
fier. 

Fig. 2 shows all the modifications 
suggested in practical form, together 
with a switch and socket for easy 
connection to an external amplifier. 
When the modifications have been 
carried out the receiver should be free 
from hand capacitance effects. If they 
still cause trouble they are probably 
due to one of the following defects. 
VCI may be set with too much 
capacitance, as already suggested. The 
aerial may be adjusted to an unsuitable 
length. Try moving in the whole or 
part of one or more sections. The lead 
from the aerial to the emitter of TRI 
may pass too close to the coil unit. It 
should cross the coil at right angles, 
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and be spaced at least 1 in. away. 
Finally, the incoming signal may be 
too weak for the local oscillator to 
lock satisfactorily with it. Sometimes 
careful orientation of the aerial or 
moving the receiver to a different part 
of the room will work wonders. 

Microphonic instability will not be 
a problem when a separate speaker is 
used, provided this is not directed 

at the tuner. and it is unlikely to he 
troublesome tt ith the self -contained 
portable provided the Jackson C804 
tuning capacitor is used, and either the 
original or the alternative amplifier. 
It is more likely to occur when the 
receiver has to be pushed to its limits 
to deal with a weak signal. 

It is important for the case and the 
speaker frame to be rigid, and it can 

Amplifier switch 

VR3 

New lead to negative line 

VR1 

-- Socket for external 
amplifier 

Tuner 
tag board 

0 

To PP9 + 
Amplifier 
tag strip 

To PP9 - 
Fig. 2. Additional wiring incurred by the circuit changes 
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help if rubber grommets are placed 
between the speaker and the baffle, 
together with further small grommets 
in the holes in the speaker frame so 
that the holding bolts are fully in- 
sulated from the speaker frame. 
Microphonic instability can easily be 
mistaken for audio frequency oscil- 
lation. In extreme cases a howl will be 
heard. In milder form there is coloura- 
tion of the output. It can usually be 
recognised by tapping the top panel, 
which will aggravate the effect. 

The author has not considered 
modifications which would take away 
from the essential simplicity of the 
design, such as the addition of a second 
tuned circuit. 

ALTERNATIVE AMPLIFIER 

The original amplifier may still be 
used with the modified tuner. Indeed 
this arrangement appears in Fig 2. The 
alternative amplifier now to be 
described gives good quality with the 
economy characteristics of a Class B 
design, though it actually works in 
Class A. It may well be found useful 
for other purposes as a separate unit. 
The circuit is shown in Fig. 3 and it 
will be seen to be a modification of 
the author's 'Sliding Challenger', 
which was later repeated as part of the 
`Spontaflex' S.A.5 design.1, 2 

The original 'Sliding Challenger' 
used a 35n speaker while the one now 
to be described feeds a 352 speaker 
through a transformer. While the use 
of a high impedance speaker is 
attractive from some points of view, it 
is inefficient at high volume levels, and 
the use of a transformer virtually 
halves the power taken from the 
battery at maximum output. The 
orignal version gives about 250mW 
for a peak current of 120mA from a 
9 Volt battery. The revised version 
gives 300mW for a peak current of 
1 IOmA from a 6 volt battery. Average 
current is much lower, but a large 
battery should be used to deal with 
peaks. Quiescent current is about 8mA. 

The input arrangements have been 
modified to give more bass. The 
earlier circuit lost bass at the input but 
employed a variable treble -cut control 
which made it suitable for all tuners 
including those which lose treble due 
to sideband cutting. The present 
amplifier is designed for a tuner with a 
very good treble frequency response so 
that full bass may be accepted by the 
amplifier. 

The signal is applied through C14. 
This is a non -electrolytic component 
which makes the amplifier suitable for 
connection to any fairly low impedance 
tuner, regardless of whether this has 
the negative or the positive line 
earthed. 

Bias for TR5 is settled by the net- 
work formed by R12, R13 and. R14. 

1 Sir Douglas Hall, 'The "Sliding Challenger" 
200 -250mW Economy Amplifier,' The Radio 
Constructor, August 1970. 

2 Sir Douglas Hall, 'The "Spontaflex" S.A.5 
Medium and Long Wave Portable', The Radio 
Constructor, June 1971. 
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Fig. 3. An optional new a.f. amplifier. This offers a greater output 
than that previously employed 

COMPONENTS 

Components listed here are re- 
quired for the alternative ampli- 
fier of Fig 3. 
Resistors 
(All fixed values ; watt l0°ß) 
R12 100k0 
R13 100kû 
R14 100kí2 
R15 10kû 
RI6 LBkû 
R17 100kû 
R18 I Mû 
R19 5.6û 
VR4 10k2 potentiometer, 

skeleton preset 

Capacitors 
C14 lµF plastic foil 
CI5 10µF electrolytic, 2.5 V. Wkg 
C16 0.11.1.F paper or plastic foil 
CI7 5,000pF silvered mica 
CI 8 640,ß.F electrolytic, 6 V. Wkg. 

Transfornter 
T2 Output transformer type 

TT56 (Repanco) 

Semiconductors 
TR5 BCI68B or C, or BC169B 

or C 
TR6 BCI68B or C, or BCI69B 

or C 
TR7 BFYSI 
D2 Zener diode; 2.7V, 3.0V 

or 3.3V; 250mW 
D3 Silicon 'bias diode', IS44 

or equivalent 

Battery 
6 -volt battery, 'Lantern' type 
996 (Ever Ready) or equivalent 

Tagboard 
6 -way standard size tagboard, 
Cat. No. BTS11 (Home Radio) 

Because R12 is connected to the 
collector of TR5 the bias current is 

stabilised. Also, since the resistance 
formed by R12 and R13 is split, with 
capacitor C15 connecting to the 
negative line, negative feedback of the 
signal is avoided. 

The output of TR5 is coupled to the 
input of TR6 through C16 and R17. 
Base bias for TR6 is adjusted by VR4 
so that, with no signal arriving, current 

through TR6 is almost cut off. D2, a 

zener diode, helps to keep this bias 
current steady as the voltage of the 
battery falls. With the arrival of a 
signal D3 causes the base of TR6 to go 
more positive so that TR6 can accom- 
modate the signal. TR6 is directly 
coupled to the output transistor TR7, 
with the result that when TR6 is 

nearly cut off TR7 only passes a small 
current. But as the current through 
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TR6 increases, so also does the base 
bias of TR7 and consequently its 
collector current. R19 limits the 
current that can pass through TR7. 
With a large incoming signal, this 
could be very high if Rl9 were 
omitted. 

Rl8 and C17 provide a small 
degree of audio frequency negative 
feedback, so that the d.c. bias at the 
bases of TR6 and TR7 is always 
slightly greater than the audio signal 
that these transistors are called upon 
to handle. 

The accompanying Components list 
gives details of the parts required for 
the new amplifier. To avoid confusion, 
component suffix numbers follow from 
the numbers employed in the original 
article. Thus, the first resistor to be 
listed is RI2, and so on. 

FITTING THE AMPLIFIER 

If the new amplifier is to be incorpor- 
ated in the 'Spontaflex' receiver, the 
original amplifier tagstrip should be 
removed together with the 2 -way 
tagstrip used to anchor the secondary 
leads of the original output trans- 
former T1. Also to be removed are TI 
itself and the negative feedback com- 
ponents, if these were fitted. The 
original speaker may still be used. The 
new amplifier components are mount- 
ed on a 6 -way standard size Radio - 
spares tagboard, as shown in Fig. 4, 
and this board and T2 are mounted on 
the 12in. square baffle board as shown 
in Fig. 5. 

In Fig. 4, the components at the 
tagboard side remote from T2 are 
'shown laid out flat for ease of pre- 

LS. 

Solder tags 

Fig. 4. The amplifier layout on the 6 -way tagboard. Check with the 
circuit of Fig. 3. to confirm polarity when wiring in D2 

sentation. In practice, they should be 
positioned above the tags. Trans- 
former T2 is mounted by means of 
tags soldered to its lugs. The positive 
battery connection from S2 (shown in 
Fig. 2 as `To PP9 +') is now made to 
the positive terminal of the new 6 -volt 
battery. 

To set up the amplifier a meter 
should be connected into one of the 
leads to the 6 -volt battery, VR4 set 
with its slider to the negative line (fully 
clockwise in Fig 4), the receiver 

E 

To 6V - 

Fig. 5. Fitting the amplifier board into position, together with final 
wiring details 
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switched on and then VR4 adjusted so 
that a reading of 8mA is given when 
no signal is being received. The useful 
life of the battery can be increased a 
little if this adjustment is made again 
after the amplifier has been used for 
about 20 hours and the battery voltage 
has settled down. If it should prove 
impossible to obtain a reading as low 
as 8mA the insulation of C17 should 
be suspected. This must be a first 
quality mica dielectric component. 

In certain circumstances it is just 
possible that the amplifier will be found 
to break into spurious oscillation, 
either immediately on switching on, 
or after about one second. This is 
unlikely, but can happen with very 
high amplification transistors. This 
oscillation will not be in the form of a 
howl, but there will be severe distortion 
and the meter in the battery lead will 
show a current of IOOmA or more to 
be flowing, a condition which cannot 
be corrected by adjustment to VR4. 
The remedy in these circumstances is 
to fit a 0.05µF capacitor between the 
junction of the emitter of TR6 and the 
base of TR4, and the negative line. 
This component is shown in dotted 
lines in Figs. 3 and 4. It is not likely to 
be needed, but its effect on quality is 
only marginal and there would be no 
harm in fitting it as a precaution in 
any event. 

The sensitivity of this amplifier is a 
little higher than that of the original 
one. It is fully loaded by roughly the 
same voltage as fully loads the earlier 
amplifier but, of course, its output is 
higher when it is fully loaded. It is 
worth fitting, therefore, provided that 
signal strength in the area where the 
portable is used is such as to take the 
old amplifier to near overload point 
when the volume is fully turned on. 
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your r 
-shop 
T T'S FUNNY, YOU KNOW." 
1 Smithy, his disreputable tin 

mug poised half -way towards his 
lips, turned to his assistant. 

"What's funny ?" 
"The fact that we nowadays hardly 

ever get any trouble with the f.m. 
front -end circuits in the transistor 
a.m. -f.m. portables we service." 

Thoughtfully, Smithy drank from 
his mug. 

"You've got a point there," he 
conceded. "The main reason for their 
reliability, I suppose, is that the design 
of transistor f.m. front -ends has 
become highly stabilized over the 
years. Manufacturers aren't going in 
for trick circuitry, and they are using 
well -proven designs which have be- 
come firmly established with time." 

After which pronouncement, Smithy 
absently flicked off his trousers a 
crumb from the lunch he had just 
consumed, and resumed his peaceful 
contemplation of the opposite wall 
of the Workshop. 

F.M. FRONT -ENDS 

Dick threw an irritated glance at the 
Serviceman. 

"With these f.m. front -ends," he 
continued, "all we ever seem to have 
to do is to very occasionally replace 
components which have become ob- 
viously faulty. And even then it's only 
things like resistors which have gone 
open- circuit or something like that. 
And even then it's only once in a blue 
moon." 

There was silence. 
"And even then," persisted Dick, 

raising his voice, "it's only once in a 
blue moon." 

Smithy sighed and brought himself 
out of his reverie. 

This month Smithy the Serviceman attempts to obtain 
a little peace during the latter part of his lunch- break. 
But this is not easy to achieve when his assistant, Dick, is 
around, and Smithy eventually finds himself forced to 
hold forth on the mysteries of f.m. front -ends 

"What on earth," he asked irately, 
"are you raving about now? What's 
only once in a blue moon ?" 

"When we replace parts in f.m. 
front -ends." 

Smithy sat up straight and bestowed 
a glowering glance on his assistant. 

"Now, look here," he announced. 
"I'll have you know that this is my 
lunch -break and that I intend to spend 
what's left of it digesting the food I've 
just eaten. I can't digest it properly if 
you're going to keep rabbitting on at 
me all the time about f.m. front -ends." 

"I'm only trying to make con- 
versation," returned Dick plaintively. 
"I always remember what happened 
when, years ago, I started work here. 
You told me then that if I displayed a 
really lively interest in electronics you 
would be more than satisfied with 
me." 

"Of all the acts in my life which I 
deeply regret," stated Smithy bitterly, 
"my utterance of that statement is the 
one which causes me the greatest 
grief." 

"You said just now," went on Dick 
inexorably, "that the design of f.m. 
front -ends has become stabilized over 
the years. What sort of circuits do these 
f.m. front -ends use ?" 

Directing an expression of resigna- 
tion towards the ceiling, Smithy accept- 
ed the inevitable. 

"Knowing you," he said shortly, 
"I'm quite sure I'll get no rest until 
I've fully satisfied your curiosity. So, 
come on over here. I'll get my note- 
pad out and I'll show you how a 
present -day f.m. front -end works." 
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tuned 
circuit 

R.F. 

amplifier 
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r 
r 

i i 
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Delighted, Dick shot eagerly to- 
wards Smithy's side, bringing his stool 
with him. He perched himself com- 
fortably on this and looked expect- 
antly at the Serviceman's note -pad, 
on which the first of Smithy's sketches; 
a block diagram, was already taking 
shape. (Fig. 1). 

"Here we are," said Smithy, several 
moments later, as he put down his 
pen. "However, let us first of all define 
what it is we're going to talk about. 
What we're now about to discuss are 
the f.m. front -end sections of tran- 
sistor a.m. -f.m. portable receivers. 
These receivers cover the f.m. band of, 
nominally, 87.5 to 100 MHz, and they 
have an intermediate frequency for 
f.m. of 10.7MHz. They will also have 
a separate a.m. front -end which covers 
the usual medium and long wave 
bands. Occasionally, you'll encounter 
a set which also operates on one or 
two short wave bands as well. All 
these are for a.m. reception and the 
a.m. intermediate frequency is norm- 
ally between 450 and 475kHz accord- 
ing to the particular receiver model 
you're considering." 

"I know all that bit," remarked 
Dick a little impatiently. "Both the 
f.m. and a.m. intermediate frequencies 
pass into a common i.f. amplifier which 
deals with a 10.7MHz i.f. when the 
receiver is switched to f.m., and which 
deals with the a.m. i.f. when the set is 
switched to a.m. At the end of the i.f. 
amplifier there are two detectors. One 
is a ratio discriminator for f.m. recep- 
tion and the other is a standard a.m. 
detector for a.m. reception. Their 

Mixer- 

.-111. -oscillator 
transistor 

Receiver tuning capacitor 

First 

10.7MHz To I.F. 

I.F. amplifier 
transformer 

Oscillator 
tuned 

circuit 

Fig. 1. Block diagram illustrating the successive sections of an f.m. 
front -end in an a.m. -f.m. receiver 
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outputs are switched by a section of 
the a.m. -f.m. receiver switch so that 
the correct one goes to the following 
a.f. amplifier stages." 

Smithy took a further draught from 
his tin mug. 

"Very good," he remarked. "After 
having got the overall picture settled, 
let's next get down to the f.m. front - 
end section. This picks up the f.m. 
signal, usually by means of a tele- 
scopic aerial on the receiver, amplifies 
it and then converts it to the f.m. i.f. 
of 10.7MHz. In the standardised 
design I mentioned just now, and 
which you'll encounter in almost all 
a.m. -f.m. portables regardless of make, 
the aerial input is applied to a pre -set 
aerial tuned circuit which is broadly 
tuned to the centre of the f.m. band. 
You can see this tuned circuit in the 
block diagram I've just drawn. It is 
pre -set for a number of reasons, one 
of these being that a tuned circuit in 
this position tends to tune broadly in 
any case, and there would be little 
advantage in adding a further section 
to the receiver ganged tuning capacitor 
in order to tune it. Another reason is 
that the transistor into which the 
tuned circuit feeds is in the grounded 
base configuration and thereby offers 
a low input impedance, whereupon it 
is desirable to inject a fairly, high 
signal current from the aerial to the 
transistor input. Yet again, the aerial 
employed, being a telescopic type, is 
likely to vary considerably in the 
impedance it offers to the first tuned 
circuit, these variations resulting from 
its positioning and the amount by 
which it is pulled out of the receiver 
case by the user. All these factors make 
it desirable, in domestic a.m. -f.m. 
portable receivers, to have the aerial 
input tuned circuit broadly tuned to 
the centre of the f.m. band." 

"Why," asked Dick, "is the tran- 
sistor into which the aerial tuned 
circuit feeds connected in the grounded 
base mode ?" 

"Because," replied Smithy, "a tran- 
sistor in the grounded base configura- 
tion is able to amplify at much higher 
frequencies than it can do in the 
grounded emitter configuration. If you 
remember your transistor basics, you'll 
recall that a transistor can be con- 
nected in either the grounded emitter 
configuration, the grounded base 
configuration or the grounded collec- 
tor configuration. These are alter- 
natively referred to as the common 
emitter, common base and common 
collector configurations respectively, 
the word 'common' being used be- 
cause the transistor electrode which is 
grounded is common to both the 
input and output circuits. And, of 
course, the word 'grounded' is the 
American version of our own word 
'earthed', and it just happens to have 
become accepted terminology so far 
as transistor operating modes are 
concerned. I should add that the 
'ground' connection can, in practice, 
be given via a high value capacitor 
having very low reactance at the signal 
FEBRUARY 1972 

Grounded EMITTER 

Input impedance - medium 

Output impedance - medium 

(a) 

Input Output 

Input 

Grounded BASE 

Input impedance - low 

Output impedance -high 

(b) 

Output 

Grounded COLLECTOR 

Input impedance -high 
Output impedance -low 

(c) 

Fig. 2. The three basic tran- 
sistor configurations with, 
roughly, their comparative 
input and output impedances 

frequency which is being handled by 
the transistor." 

Smithy sketched out the three 
circuit configurations. (Figs. 2 (a), (b) 
and (c) ). 

"The grounded collector configura- 
tion you've just drawn," remarked 
Dick, "is also known as the emitter 
follower, of course." 

INPUT AND OUTPUT 
IMPEDANCES 

"Of course," responded Smithy. 
"Well now, whilst we're dealing with 
these configurations it will be worth 
our while to take a quick look at the 
main features given by these three 
methods of connecting a transistor. 
First of all, and as I've already 
mentioned, the grounded base con- 
figuration is capable, with a particular 
transistor, of offering amplification at 
a much higher frequency than occurs 
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with the same transistor in the 
grounded emitter mode. Other im- 
portant attributes have to do with 
input and output impedances. The 
grounded emitter circuit gives, roughly, 
a medium input impedance and a 
medium output impedance. The 
grounded base mode gives low input 
impedance and high output impedance, 
and the grounded collector mode 
gives high input impedance and low 
output impedance." 

"Fair enough," said Dick. "I must 
say that, although we're continually 
playing around with transistors in 
practice, it still doesn't do any harm 
to occasionally brush up on basic 
things such as those input and output 
impedances." 

"That's very true," agreed Smithy. 
"Anyway, let's now get back to the 
f.m. front -end. Up to now we've 
passed our f.m. signal through the 
broadly tuned aerial tuned circuit and 
we next feed it into the emitter of the 
first transistor. This transistor is a 
straightforward r.f. amplifier without 
complications, and the amplified signal 
at its collector is passed to a tuned 
circuit which is resonant at signal 
frequency. This tuned circuit resonates 
quite sharply and its frequency is 
varied by one section of the receiver 
ganged tuning capacitor. The signal is 
then passed to the emitter of the second 
transistor which is a mixer -oscillator. 
Also, a 10.7MHz acceptor trap is 
connected between the emitter of this 
second transistor and chassis." 

"What's the trap for ?" 
Smithy picked up his mug and 

drank deeply, then replaced it on his 
bench. 

"Ah," he grunted in a tone of 
complete satisfaction, "that's just the 
job. I don't really know what I would 
do if I couldn't get the odd spot of 
tea every now and again." 

"What," asked Dick patiently, "is 
the 10.7MHz trap for ?" 

"That 10.7MHz trap ?" repeated 
Smithy. "Well now, that trap does 
several things. To start off with, it 
prevents any strong signals at 10.7MHz 
breaking through to the second tran- 
sistor and from this into the 10.7MHz 
f.m. i.f. amplifier stages. The trap also 
prevents any of the 10.7MHz i.f. signal 
at the collector of the second tran- 
sistor going back to the aerial." 

"Blimey," said Dick, surprised, 
"does it matter if the 10.7MHz signal 
does get back ?" 

It could do," replied Smithy. "It 
could be radiated and picked up by 
other receivers. Don't forget that the 
simple v.h.f. tuned circuits that are 
used in the front -end are not capable 
of offering a high level of attenuation 
to 10.7MHz in either direction. How- 
ever, what is probably the most 
important reason for having the 
10.7MHz trap is that it isolates the 
aerial circuit from the i.f. amplifier of 
the receiver. If the trap were omitted 
the situation could arise where there 
is effectively an overall 10.7MHz 
amplifier extending all the way from 

the aerial, through the two transistors 
in the front -end, and then through the 
i.f. amplifier itself right up to the f.m. 
ratio discriminator. With a set -up like 
that the whole lot could take off at 
10.7 M Hz," 

"You mean it could go unstable and 
start oscillating ?" 

"I do." 
"But I don't get it," stated Dick, 

obviously puzzled. "Even if the front - 
end doesn't suppress the 10.7MHz 
signal, what coupling is there between 
the i.f. amplifier and the aerial ?" 

"There can," said Smithy in reply, 
"be all sorts of stray couplings. This 
is especially true in a small portable 
receiver with a telescopic aerial, which 
presents a relatively large mass of 
metal that is quite close to the final 
circuits of the i.f. amplifier. Another 
factor is that, with a telescopic aerial, 
the receiver metalwork acts as a 
counterpoise. The situation is rather 
like a quarter wave aerial over a 
reflecting surface. Like this." 

Smithy scribbled out a further 
sketch on his note -pad (Fig. 3 (a).) 

"With a receiver and a telescopic 
aerial," he resumed, "the reflecting 
surface is replaced by the receiver 
metalwork." 

The Serviceman applied himself to 
his note -pad and produced a further 
sketch. (Fig. 3 (b).) 

"In both these instances," he went 
on, "signals picked up by the aerial 
cause currents to circulate in both the 
aerial and the reflecting surface, which 
in my second sketch is the receiver 
metalwork. Conversely, any currents 
circulating in the receiver metalwork 
can enter the aerial input circuit of 
the receiver. With a small f.m. receiver 
in which most of the earthing is given 
by areas of thin copper foil on the 
printed circuit board there are liable 
to be quite widely circulating currents 
at 10.7MHz, this being particularly 
the case around the detector section 
which uses relatively low impedance 
circuits to handle signals having 
amplitudes of at least a few volts." 

"Ah," said Dick, suddenly enlight- 
ened. "1 can see it all now. What you're 
saying is that the output of the 10.7 
MHz i.f. amplifier can enter the aerial 
circuit both by stray couplings and, 
where the receiver employs a tele- 
scopic aerial, by way of stray I0.7MHz 
currents flowing in the receiver 
metalwork as well." 

"That's exactly the situation," con- 
firmed Smithy. "Both of these factors 
could cause i.f. instability or, if not 
that, at least sufficient regeneration to 
modify the shape of the 10.7MHz i.f. 
response curve. Fortunately, the whole 
problem can be cleared up very easily 
by the simple inclusion of the 10.7MHz 
trap in the f.m. front -end. This is an 
extremely inexpensive solution, too, 
as all that is required is a coil with a 
few turns on it, together with a small 
fixed capacitor. I'll be drawing up an 
actual front -end circuit soon, and 
you'll then be able to see just how 
simple that 10.7MHz trap is." 
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Quarter wave aerial 
rod 

Flat reflecting 
surface 

Connection to reflecting surface 

Telescopic aerial 

(a) (b) 

Receiver 
metalwork 

Fig. 3 (a). A quarter -wave aerial consisting of a quarter -wave rod 
above a f /at reflecting surface. Connections are made to 
the bottom of the rod and to the reflecting surface 

benedth it 
(b). In an f.m. receiver with a telescopic aerial, the receiver 

metalwork partially replaces the reflecting surface of (a) 

MD(ER- OSCILLATOR 

Smithy picked up his tin mug once 
more and, with one prodigious 
draught, completely drained it. Taking 
up an attitude reminiscent of a 
protagonist for Woman's Lib. dis- 
playing unwanted impedimenta before 
consignment to the flames, he held the 
mug up high at arm's length. Word- 
lessly, Dick took it from him and, 
walking over to the heterogeneous 
array of battered utensils which con- 
stituted the culinary effects of the 
Workshop, refilled it. He returned and 
placed the charged mug silently at 
Smithy's side. The filling of Smithy's 
mug was a custom of long standing. 

The Serviceman picked up the mug 
and imbibed noisily. 

"Just a few minutes ago,' remarked 
Dick, as he watched Smithy with an 
air of fascinated revulsion, "you said 
you wanted to be quiet so that you 
could digest your lunch. With the vast 
quantities of tea you're now pouring 
down, that lunch must be washing 
around in your gut like jetsam at sea!" 

"Nonsense, boy," retorted Smithy. 
"As it happens, I have a tea -oriented 
metabolism, and the occasional odd 
spot of the liquid just keeps my 
system nicely balanced. Anyway, let's 
return to our f.m. front -end. We've 
already amplified the f.m. aerial signal 
and passed it, through a signal fre- 
quency tuned circuit and the 10.7MHz 
trap, to the emitter of the second tran- 
sistor. This transistor is the mixer - 
oscillator, and it is also connected in 
FEBRUARY 1972 

the grounded base mode. It couples 
to the oscillator tuned circuit, which 
runs at a frequency removed from the 
signal frequency by 10.7MHz and 
which is tuned by a second section of 
the receiver ganged tuning capacitor. 
The first I0.7MHz i.f. transformer 
appears in the collector circuit of the 
mixer -oscillator transistor, and this 
feeds into the i.f. amplifier of the 
receiver." 

"Well, that seems simple enough," 
remarked Dick. "Did you say just now 
that you were going to show me an 
actual circuit of the front -end ?" 

"I did," confirmed Smithy, "and 
that is just what I'm going to do next." 

Fortified by his last intake of tea, 
the Serviceman tore off the top sheet 
of his note -pad and proceeded to 
draw a circuit diagram. (Fig. 4). 

"Here we are," he announced 
proudly after some moments. "Now 
this is a typical circuit of the type 
you'll find used in practical receivers. 
Since the design of these f.m. front - 
ends has become so highly standard- 
ised over the years, it is possible to 
draw out a circuit diagram which is 
representative of nearly all the actual 
circuits you'll encounter. Incidentally, 
the fact that the two transistors in the 
front -end are in grounded base can 
sometimes be a help if you're looking 
for that front -end in a complicated 
a.m. -f.m. receiver circuit diagram. 
The transistors are nearly always shown 
with the base lines drawn horizontally, 
whereupon they stick out a mile from 
all the other transistors." 
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Fig. 4. Basic f.m. front -end circuit for an a.m. -f.m. receiver. Component values shown are intended to be 
representative only and do not apply to any particular manufacturer's design. In some instances the collector 
of TR1 may be coupled to a tap in L3, and /or a low value resistor may be inserted in series. Transistor 

types are, typically, BF222 for both TR1 and TR2. 

"This circuit," commented Dick, 
peering closely at Smithy's diagram, 
"doesn't look too complicated to me." 

"It isn't," agreed Smithy. "And the 
knowledge we have gained by con- 
sidering the front -end in block diagram 
form will make it easier still to under- 
stand. We'll start off once more at the 
aerial input. This couples via an isolat- 
ing capacitor, Cl, to the input trans- 
former given by primary LI and 
secondary L2. L2 is tuned by capacitor 
C2 and, as we've already noted, is 
broadly resonant at the centre of the 
f.m. band. TRI is the first transistor 
and its base is grounded to chassis via 
the 0.01 p.F capacitor, C4. It is usual 
nowadays to employ v.h.f. silicon 
n.p.n. transistors in these f.m. front - 
ends and both the transistors in my 
diagram are of this type. Also, I've 
shown the lower supply line, which 
connects to chassis, as the positive 
one, and the upper supply line as the 
negative one. The emitter of TR 1 

couples to the negative supply line 
via R1 and the base is coupled to the 
centre of the fixed potentiometer given 
by R2 and R3. The collector couples 
to the positive line via coil L3. So far 
as d.c. supplies are concerned, TRI is 
connected in the same manner as are 
many conventional grounded emitter 
transistors, since there is a resistor in 
its emitter circuit and its base is 
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coupled into a fixed potentiometer 
connected across the supply lines. 
However, in a grounded emitter 
circuit the signal input would be 
applied to the base and the emitter 
would be bypassed to chassis via a 
high value capacitor." 

"And here," chimed in Dick, "we 
have the base bypassed to chassis by 
the high value capacitor and the signal 
applied to the emitter, thereby altering 
the mode to grounded base. That's 
right, isn't it ?" 

The Serviceman gravely nodded in 
assent. 

"Good," said Dick. "Is the collector 
coil, L3, the r.f. tuned coil ?" 

"It is," confirmed Smithy. "And it's 
tuned by C6, which is one section of 
the ganged tuning capacitor for the 
receiver. The coil also has a trimmer, 
C5, connected across it and it has an 
adjustable iron -dust core. Since the 
output impedance of TRI in the 
grounded base mode is high, the coil 
is in many cases connected directly 
to the collector in the manner I've 
shown, and it doesn't suffer serious 
damping thereby." 

"The signal across L3," remarked 
Dick, tracing the line along Smithy's 
circuit with his finger, "goes next to 
the emitter of TR2 via C7, doesn't it ?" 

"Correct," assented Smithy, "and, 
in that emitter circuit, L4 and C8 form 

the 10.7MHz trap I was chuntering 
on about earlier on. These two com- 
ponents form a series tuned circuit, 
or acceptor circuit, which offers 
minimum impedance at its resonant 
frequency of 10.7MHz." 

"Isn't C8 rather high, at 500pF ?" 
"Oh no," said Smithy. "The usual 

values you find for this capacitor 
range from about 200pF up to 1,000pF, 
even. This means that L4 does not have 
many turns, although it still offers 
enough inductance to give a satis- 
factorily high reactance at f.m. signal 
frequencies. You'll note that L4 pro- 
vides a convenient means of feeding 
the d.c. supply to the emitter of TR2, 
the end remote from the emitter 
coupling to the negative supply rail 
via R4." 

"Ah yes, I see that," remarked Dick. 
"Neat, isn't it ?" 

"It is, rather," agreed Smithy. "The 
base of TR2 is effectively grounded by 
being coupled to chassis via the 
0.01µF capacitor, C10. It also connects 
to the junction of the two resistors, 
R5 and R6, which connect across the 
supply lines. There is therefore a d.c. 
supply arrangement for the base which 
is similar to that for the base of TRI. 
As a further point, the collector couples 
to the positive supply line at the bottom 
via the primary of the first 10.7MHz 
i.f. transformer, I.F.T.I. The second - 
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ary of that transformer feeds into the 
following i.f. amplifier. Thus, TR2 
receives power supply and signal 
connections in much the same way 
as does TRI." 

COLLECTOR- EMITTER 
FEEDBACK 

"What," asked Dick, "makes TR2 
oscillate ?" 

"There's feedback," replied Smithy, 
"from its collector to its emitter. 
Remember that, with both transistors, 
the base does not enter any r.f. 
circuitry; and also that the collector 
and emitter of a transistor in grounded 
base are in phase. This phase relation- 
ship is pretty easy to envisage if you 
work on from what you already know 
about the more familiar grounded 
emitter circuit. In the latter the base 
and collector are out of phase; that is 
to say, when the base goes negative 
with respect to emitter the collector 
goes positive, and vice versa. If, 
instead, we refer to voltage changes 
with respect to the base, however, we 
can see that if the emitter goes positive 
with respect to base this is the same as 
the base going negative with respect 
to emitter. The result is that if the 
emitter in grounded base goes positive 
with respect to the base so also does 
the collector. Similarly, if the emitter 
goes negative with respect to the base 
so also does the collector. Because of 
this the oscillator feedback circuit is 
delightfully simple. The collector 
couples via Cl2 to the oscillator tuned 
circuit given by L5 and C14, and this 
couples in turn via Cl 1 to the emitter. 
The whole outfit then oscillates, the 
oscillation frequency being at the 
resonant frequency of L5 and C14. 
To obtain the correct phase relation- 
ship between the collector and the 
emitter of TR2 it helps to have the 
emitter offer a capacitive impedance, 
and this is provided by C9, which 
connects between the emitter and the 
base. It might appear that, since C9 
has a higher value than C7, there is 
some attenuation of the signal input 
fed to TRI, but the circuit functions 
adequately in practice and is employed 
in virtually all the f.m. front -ends 
you'll encounter." 

"I see," cut in Dick, "that CI4 is a 
section of the receiver ganged tuning 
capacitor." 

"That's right," confirmed Smithy. 
"There is also a parallel trimmer, C13, 
and the coil has an adjustable iron - 
dust core. In some versions of the 
circuit the collector doesn't couple to 
the outer end of the coil but into a tap 
instead. You may also bump into f.m. 
front -end oscillator circuits in which 
the emitter couples into the same tap, 
too." 

Smithy scribbled out the circuits 
(Figs. 5 (a) and (b) ), then added a 
third circuit (Fig. 5 (c) ). 

"Another variation you may find," 
he added, "has a resistor inserted 
between the collector of the oscillator 
transistor and the oscillator coil. This 
FEBRUARY 1972 
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Fig. 5 (a). In some front -ends the collector of the mixer - oscillator 
transistor may couple into a tap in the oscillator coil 

(b). Another variation consists of having both the collector 
and the emitter couple into the tap 

(c). A low value resistor is sometimes inserted between the 
collector and the oscillator tuned circuit 

resistor normally has a value lower 
than 10011 or so and its main function 
is to prevent the transistor from 
oscillating too fiercely, whereupon it 
helps towards giving a constant 
oscillation amplitude over the whole 
tuning range." 

"It looks to me," commented Dick, 
"that all these oscillator circuits have 
one basic factor in common. There is 
the first capacitor which couples the 

collector to the tuned circuit and there 
is then the second capacitor which 
couples the tuned circuit back to the 
emitter." 

"That's the basic form of the 
circuit," agreed Smithy. "It's a nice 
simple arrangement without any frills." 

The Serviceman picked up his mug 
again and drank deeply. 

"There are a few things I haven't 
mentioned yet," he continued. "For 
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instance, there's the a.m. -f.m. switch- 
ing circuits in the receiver. The usual 
approach towards switching the f.m. 
front -end on or off consists of turning 
its supply on or off by means of a 
section of the receiver a.m. -f.m. 
switch. The first 10.7MHz first i.f. 
transformer usually stays in circuit 
both on a.m. and on f.m. and is not 
switched. In some sets, too, you'll 
find a slightly different first 10.7MHz 
i.f. transformer circuit. The usual 
alternative version consists of two 
separate coils both tuned to 10.7MHz 
and coupled to each other via a 
capacitor. The first coil will still carry 
the d.c. supply to the collector of the 
mixer -oscillator transistor." 

"Some of the more recent sets," 
volunteered Dick, "have an automatic 
frequency control which you can 
switch in or out." 

"They do indeed," agreed Smithy. 
"These a.f.c. circuits are quite inex- 
pensive and they function by taking 
advantage of the properties of a 
varicap diode." 

"A what diode ?" 
"A varicap diode," repeated Smithy. 

"The term is short for 'variable 
capacitance diode'. Diodes of this 
nature are also referred to as 'varac- 
tors'. These are silicon junction diodes 
which, when reverse- biased, offer a 
capacitance between their terminals 
which varies according to the magni- 
tude of the reverse voltage. A typical 
capacitance change is from 50pF at a 
reverse voltage of 1 volt to 20pF at a 
reverse voltage of 10 volts." 

"How do they work ?" 
"Well," said Smithy thoughtfully, 

"they really exhibit a property which 
is evident in all semiconductor junction 
diodes. Briefly, if a junction diode is 
reverse -biased the depletion layer 
between the p and n sections becomes 
wider as the voltage of the reverse bias 
increases. The depletion layer consists 
of material where holes and electrons 
have cancelled out and it contains very 
few mobile charges. The result is that 
it resembles an insulator and can be 
looked upon as the dielectric of a 
capacitor, the two 'plates' being the p 
section on one side and the n section 
on the other." 

"Oh, I see," remarked Dick brightly. 
"Then these varicap diodes are de- 
signed to purposely exhibit this latent 
property of semiconductor diodes in 
its most effective form." 

"You've got the idea," said Smithy. 
"In a.f.c. circuits in a.m. -f.m. sets the 
varicap diode is coupled to the f.m. 
oscillator tuned circuit via a capacitor 
of the order to 5 to 20pF, according 
to receiver design, like this." 

Smithy drew a further circuit on 
his note -pad. (Fig. 6). 

"One terminal of the varicap diode," 
he resumed, "couples via a resistor of 
around 100kû to a fixed reference 
voltage, this being usually the terminal 
which couples to the oscillator tuned 
circuit. The other terminal of the diode 
is connected via a second resistor, 
which is also of the order of 100kí2, 
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Fig. 6. Typical automatic frequency control circuit, with representative 
component values. The control voltage is derived from the audio 

take -off point of the ratio discriminator 

to a control voltage which is derived 
from the f.m. ratio discriminator 
detector of the receiver. This terminal 
of the diode is bypassed to chassis via 
a high value capacitor which is 
normally around 1,000pF. In some 
sets you'll find that the control voltage 
is applied to the end of the varicap 
diode which is coupled to the tuned 
circuit, whilst the other terminal of the 
diode connects to the reference 
voltage. In either case the diode 
changes the oscillator tuning as the 
reverse voltage across it varies." 

"You've shown," remarked Dick, 
"a 220k12 series resistor and a 
0.511F capacitor to chassis in the 
control voltage line from the ratio 
discriminator. What are they for ?" 

"To remove a.f. from the control 
voltage," explained Smithy. "The 
voltage is taken from the a.f. take -off 
point of the ratio discriminator and 
the resistor and capacitor ensure that 
only the average direct voltage from 
the discriminator appears across the 
capacitor. When the receiver is tuned 
in correctly this average direct voltage 
is at chassis potential. If the receiver 
tuning is adjusted away from its 
central setting, the average direct 
voltage goes increasingly positive or 

To reference 

voltage and 

oscillator 
tuned circuit 

negative of chassis according to which 
side of the central setting the tuning 
has been adjusted. In some receivers 
the a.f.c. control voltage is limited 
by two silicon diodes connected 
back -to -back. Like this." 

Smithy sketched out a further 
circuit. (Fig. 7). 

"I suppose," remarked Dick, "that 
those diodes are to restrict the range 
over which the a.f.c. circuit operates." 

"That's right," said Smithy. "Too 
wide a control range can sometimes 
be more of a nuisance than a help. 
The usual way of using the a.f.c. 
circuit is to initially tune in a station 
with the a.f.c. switched out, this being 
effected by short -circuiting the a.f.c. 
control voltage to chassis. The a.f.c. 
circuit is then switched on by removing 
the short -circuit between the control 
voltage and chassis. If the initial 
tuning was correct the control voltage 
from the ratio discriminator will be 
at chassis potential and the oscillator 
frequency of the receiver remains 
unaltered. Should the initial tuning 
have been incorrect the control voltage 
from the ratio discriminator will be 
positive or negative of chassis. This 
control voltage changes the reverse 
voltage across the varicap diode, and 

1i 
A.F.C. 

out 
A.F.C. 

in 
. 

Silicon 
diodes 

To ratio 
discriminator 

Fig. 7. In some receivers two silicon diodes are added to limit the 
range of a.f.c. control. Resistor and capacitor values here are of the 

same order as those in Fig. 6 
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Reference 
voltage 

(a) 

Voltage 
dependent 

resistor 

1 

the consequent variation in the 
capacitance of the diode largely com- 
pensates for the initial mis -tuning." 

REFERENCE VOLTAGE 

"Well, that seems fair enough," 
remarked Dick. "Where does the 
varicap diode get its reference voltage 
from ?" 

"There are several ways of providing 
that voltage," said Smithy. "The 
simplest consists of obtaining it from 
a fixed potentiometer connected across 
the supply lines. Another method uses 
a voltage dependent resistor connected 
across the supply rails in series with a 
resistor. The voltage dependent re- 
sistor provides a measure of stabiliza- 
tion of the reference voltage." 

Smithy sketched out the two 
methods of obtaining the reference 
voltage. (Figs. 8 (a) and (b).) He then 
picked up his tin mug and, with one 
gargantuan swallow, once again 
drained it of its contents. 

+ "More ?" asked Dick, rising. 
"Yes, please," said Smithy. "All 

this nattering has made me thirsty." 
"I wonder," called out Dick from 

the Workshop sink, where he was busy 
replenishing Smithy's mug, "whether 
we could next have a natter about 
the i.f. and detector stages in these 
a.m. -f.m. sets." 

But Smithy had now resumed his . 
earlier attitude and, with hands com- 
fortably clasped across his stomach, 
was surveying the opposite wall with 
an expression which clearly indicated 
that technical discussions were now 
over for the day. 

"We could have such a natter," he 
remarked firmly, "but not today. I'll 
leave that particular subject for our 
next little gen- session together." 

And no further pleadings from his 
assistant could cause Smithy to depart 
from his resolute course of silence, 
accompanied by the leisurely but 
belated digestion of his lunch. 

Reference 
voltage 

(b) 

Fig. 8 (a). The reference 
voltage for the 
a.f.c. varicap 
diode may be 
obtained from a 
fixed potentio- 
meter connected 
across the supply 

lines 
(b). The reference 

voltage may also 
be obtained from 
a voltage depend- 
ent resistor, as 

shown here 

THE ROYAL TELEVISION SOCIETY 
Programme of Meetings 

ANCHOR - An Electronic Character Generator. R. J. Taylor (BBC). 
GRAPHICS IN BBC TELEVISION. Colin Cheesman (BBC). 
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Mullard 
TECHNICAL BOOKS 

Mullard Data Book 
1971/2 

Gives Mullard abridged data in valves, 
picture tubes, semi -conductors and 
components etc. 
Index in colour. Including postage 35p 

Transistor Audio & 
Radio Circuits 

For radio receivers, radiograms, record 
players, tape recorders, hi -fi equipment, 
f.m. tuners and audio amplifiers. 
204 pages illustrated. 
Including postage £1.60 

Semiconductor Devices 
This book is an introduction to Semi- 
conductor Electronics and its contents 
should be readily understood. The 
subject is treated non -mathematically. 
Numerous illustrations and diagrams. 
Including postage 42p 

A Programmed Book 
on Semiconductor 

Devices 
This book is an integral programme 
which is a form of self instructional text. 
Fully illustrated. Including postage 70p 

20 Electronic 
Experiments 

Contents: Double beam simulator - 
I M/V meter - E.H.T. supply - Amplifier/ 
oscillator - Transistor power supply - 
Electrometer - Scaler - Hall effect - AF/ 
RF oscillator - Logic gates - Organ - 
etc. 74 pages illustrated. 
Including postage 70p 

Electronic Counting: 
Circuits, Techniques, Devices. 

This book is intended to help engineers 
use electronics in solving their counting 
problems. 240 pages illustrated. 
Including postage f1.50 

Power Engineering using 
Thyristors 

Volume 1. Techniques of Thyristor 
Power Control, Covers the latest power 
control technique using semi -conductor 
devices. 240 pages illustrated. 
Including postage £1.60 

Post now to : 

SELRAY BOOK 
COMPANY 

60 Hayes Hill Bromley 
BR2 7HP 
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TR - 2 REFLEX 
RECEIVER 

By 

A. SAPCIYAN 

A simple 2- transistor receiver intended for personal earphone medium wave 
reception 

BUILDING RADIO RECEIVERS MIGHT SEEM, TO SOME 

people, to be a very complicated hobby. However, 
the beginner often starts by tackling simple 

receivers and then graduates to more complicated ones. 
This enables him to recognise radio components and to 
learn the best way of handling them. Many commence 
with simple diode plus a.f. amplifier circuits. But, after 
a time, these seem to be unsatisfactory since they 
often require a long aerial and a good earth, and 
sensitivity and selectivity may still not be really adequate. 

To satisfy beginners at this stage, a reflex circuit 
becomes attractive, provided that a miraculous per- 
formance is not expected. A reflex circuit will usually be 
able to hold its own in most areas without an external 
aerial and earth and, in addition to this, should bring in 
foreign stations after dark. The receiver to be described 
can be built easily from readily available components 
and it will play almost anywhere. Its sensitivity control 
also enables regeneration to take place, with a 
consequent increase in selectivity. 

e T 
9 volt ÿ 

Crystal 
earphone 

dot 

OC44,OC75 
Lead -outs 

Fig. 1. The circuit of the reflex receiver 
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THE CIRCUIT 

The circuit is given in Fig. I. As with all reflex 
receivers of this nature the first stage amplifies at two 
different frequencies, with the result that the receiver 
offers greater gain than would be given by two transistors 
in a conventional circuit. The ferrite rod aerial coil, LI, 
is tuned by CI, and the selected signals are then 
passed to the base of TR I. This transistor functions 
first as an r.f. amplifier, the amplified signals at its 
collector being passed to the diodes DI and D2 for 
detection. These signals cannot pass to the subsequent 
section of the receiver since their passage is blocked by 
the r.f. choke RFCI. The detected signals are now 
returned to the base of TR l as an audio frequency, and 
this transistor once more provides amplification, this 
time at a.f. The amplified a.f. signals pass through the 
r.f. choke and appear across R4. The base bias for TR I 

is controlled by R1, R2 and R3. RI is the sensitivity 
control and is adjusted for best reception conditions. 

The second stage is a straightforward a.f. amplifier 
using feedback resistor R5 for stabilisation. The a.f. 
output at the collector of TR2 is coupled to the crystal 
earphone via electrolytic capacitor C2. R7 is included 
to ensure that C2 has a polarising voltage and to prevent 
the appearance of a direct voltage across the earphone. 

COMPONENTS 
Resistors 
(All fixed values $ watt 10 %) 

R1 100k S-2 potentiometer, linear, with 
switch SI 

R2 1001a1 
R3 10k L1 

R4 3.9k S2 

R5 390k SI 
R6 5.6kc 
R7 100k S2 

Capacitors 
Cl 300pF variable, solid dielectric 
C2 41ff electrolytic, 10 V. wkg. 
C3 0.011.1F paper or plastic foil 
C4 200pF silvered mica. 
C5 0.01µF paper or plastic foil 
C6 41.iF electrolytic, 10 V. wkg. 

Inductors 
LI See text 
RFCI See text 

Semiconductors 
TR 1 0C44 
TR2 0075 
D 1 0A85 
D2 0A85 

Switch 
Si s.p.s.t., part of R1 

Battery 
B1 9 -volt battery type PP3 (Ever Ready) 

Miscellaneous 
Crystal earphone with jack plug 
Jack socket (to suit earphone plug) 
2 knobs 
Battery connectors 
Material for chassis and panel 

FEBRUARY 1972 

-75t Pope,- sleeve 

lot - 

WEN 
To C3 and R3 To C 

To base of TR1 

Ferrite rod 

Fig. 2. Winding details of the ferrite rod aerial 
coil. It is advised that a few extra turns 
are put on initially, as described in the 
text, so that the coil inductance may be 
adjusted for the desired tuning range 

after the receiver is completed 

The total current consumption of the receiver is 
about 2.5mA. 

COMPONENTS 

The two transistors are inexpensive and easily 
obtainable types. It may be necessary to make slight 
changes to component values if either of the transistors 
is at an extreme of its gain spread. With TRI it may be 
necessary to slightly increase or decrease the value of 
R2. Whether this is necessary will be indicated by the 
performance offered as VRI is adjusted. If TR2 is a 
low gain specimen the value of R5 may need to be 
slightly reduced. 

The ferrite aerial coil consists of a total of 75 turns of 
30 s.w.g. enamelled wire close -wound on a ferrite rod 
4in. long with a diameter of gin. The tap is made at the 
10th turn, as shown in Fig. 2, and the coil is wound on a 
paper sleeve which is free to slide along the rod. It is 
possible that different grades of ferrite rod may give 
slightly varying values of inductance to the coil and the 
constructor is advised to commence with 85 turns 
overall (the tap still being made at the 10th turn). 
After the set has been completed turns are then, if 
necessary, taken off at the end remote from C3 until 
the desired medium wave range is covered. 

The r.f. choke is a home -made component and is 
wound on a polystyrene coil former of din, diameter 
fitted with a dust core. Cat. Nos. CR4 and CR5 
respectively, from Home Radio, would be suitable. 
The winding consists of 200 turns pile -wound of 
38 s.w.g. enamelled wire. The inductance of the choke 
is not critical and a few turns more or less will not 
make any difference. 

ADJUSTMENT AND OPERATION 

The receiver may be built up on a small piece of 
perforated insulated board fitted with a front panel for 
CI and R1. If metal, this panel should be connected 
to the positive supply line. Alternatively, the com- 
ponents may be mounted on tagstrips or on a tagboard 
fitted to a small metal chassis and panel, which should 
similarly be connected to the positive supply line. LI 
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should be kept well away from either the metal panel or 
the metal chassis, if these are used, as it will otherwise 
lose efficiency. Layout is not critical provided wiring is 

kept reasonably short and the collector circuit of TR2 
is spaced away from the base circuit of TR 1. An 
earphone jack socket may be positioned on the front 
panel at the end remote from Cl. RI should be wired 
up such that the resistance it inserts into circuit reduces 

as its spindle is rotated clockwise. The leads to the 
battery should not be longer than about 6in. RFCI 
should not be fitted permanently in position during 
wiring, as it may be necessary to rotate it when setting 
up. It should be spaced away from the ferrite rod by 
about I to 2in. 

Set LI winding near the centre of the ferrite rod, 
switch on and turn RI fully anticlockwise. If all is well 
the receiver should then pick up signals, it being at its 
most sensitive if R1 spindle is turned clockwise to the 
setting just below that at which oscillation commences. 
A different setting of R1 is required for each station, 
although a single setting will suffice for two stations 
which are close together in frequency. If oscillation is 

excessive and cannot be controlled by RI slide LI coil 
towards the end of the ferrite rod. The position of 
RFC] relative to the rod may have an effect on oscilla- 
tion and this component should be oriented, if necessary, 
to see if this reduces or otherwise alters the degree of 
feedback. In extreme cases, particularly where the 

transistor used in TRI position has a high gain, R2 
may need to be increased in value, as was mentioned 
earlier. Suitable alternative values are 120kí2 and 
150k O. It should be noted that the regeneration effect 
reduces as the battery ages so that, if R2 is increased to 
an unnecessarily high value with a new battery, the 
battery may have to be discarded at an earlier time as 

its voltage reduces. 
The frequency range can be checked by identifying 

received signals, whereupon the final number of turns 
required on LI can be ascertained. The process of 
finding the frequency range can be made easier if a 

standard medium wave transistor radio is available 
since, if VRI is advanced beyond oscillation point, 
the reflex receiver acts as a small transmitter whose 
signal can be picked up by the standard receiver. 
However, do not allow the reflex receiver to remain in 
the oscillating condition for more than short periods 
as it could interfere with other radios. Also, avoid 
tuning the standard receiver incorrectly to harmonics: 
the best plan is to set both receivers to an easily 
identifiable transmission, such as Radio I on 247 

metres, advance VRI beyond oscillation point, and then 
adjust the tuning capacitors of both receivers across the 
medium wave band, keeping them in step with each 
other. The range covered by the reflex receiver will then 
be shown on the tuning scale of the standard 
receiver. 

Radio Topics 

DOWN MEMORY LANE 

The two accompanying photographs 
show a receiver which certainly didn't 
require the adjustments that are 
necessary with a present -day superhet! 
I am indebted to reader P. J. Barsby 
for sending us these reminders of the 
earlier days of radio. 

The receiver in the photographs is a 
crystal set which Mr. Barsby built in 
1924 when he was 18 years of age. The 
base was an electrical wiring block and 
the main coil was wound with 7/22 
s.w.g. copper wire, being tapped at 
intervals by means of a brass rod and 
plunger taken from discarded electrical 
equipment. The basket coils were 
wound on pieces of shellacked card- 
board. The crystal employed was a 
`Tungstalite' type, but good results 
were also obtained from a piece of 
galena picked up in Derbyshire. 

The set cost exactly 4s. 6d. to make, 
plus 11s. 6d. for the headset, and with a 
high outside aerial it had a range of 
30 miles. The young man seen listening 
to the receiver is Mr. Barsby's younger 
brother, Ernest. 
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By Recorder 

A home - constructed crystal receiver of the early 1920's. The 
crystal detector, with the cat's whisker touching it from above, is on 
the right. Interconnecting wires are in spiral form, a common practice 

in those days. 
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TOO CAREFUL? 

Are we being too careful in our 
attitude towards the soldering of 
transistors? Another reader, Peter 
Hopkinson, thinks we are, and I can 
do no better than reproduce his letter 
here. 

'Although most firms in this country 
seem to set a high standard of solder- 
ing,' writes Mr. Hopkinson, 'many 
readers like myself must, at times, be 
confronted with small electronic ap- 
paratus made by "cottage industries ", 
members of the Empire and by 
youngsters with their first D.I.Y. kit. 
These items do not work and one of 
the most prevalent faults is the 
soldering of the transistors. 

'How often are we told to use a heat 
shunt on transistor leads, to keep the 
leads at least an inch long and to apply 
the iron very briefly. All these rules are 
fine within themselves but must make 
the would -be solderer very nervous. 

'Accordingly, I wondered how much 
soldering it needs to destroy a trans- 
istor. I took two transistors, one 
silicon and the other germanium, and 
cut their leads to ¡in. I then measured 
their gains and the leakage current of 
the germanium transistor. The silicon 
transistor didn't register any leakage 
current. I soldered them onto a printed 
circuit board, leaving the iron on the 
joints for five seconds each time. 

'One at a time they were removed, 
their gains measured and re- soldered 
to the board. This cycle was repeated 
20 times. Throughout the test the 
silicon transistor was unaffected but 
the germanium one tended to lose 
amplification when very hot. However, 
on cooling it reverted to its original 
performance. 

For confirmation I repeated the 
test in its entirety with different 
transistors and obtained similar re- 
sults. I can only recall one instance in 
several hundred where soldering has 
destroyed a transistor but I have 
known of dozens where temerity has 
resulted in a dry joint that is difficult 
to find. 

'May I then appeal to the novices 
in this transistor game to be bolder 
with their solder? If the normal heat of 
soldering is going to destroy a trans- 
istor, then that transistor ought to be 
destroyed and during assembly where 
it is soon found and easily replaced.' 

Well, that's one man's point of view. 
Personally, I think it's better to be safe 
than sorry, and I shall still take reason- 
able care when soldering transistors 
into circuit. It might be worth -while 
passing on one item of advice to the 
novice who is embarking on his first 
soldered joints, and that is to get some 
practice in by soldering components 
other than transistors first. There is a 
knack to soldering which, although 
easily acquired, does need a little 
experience. That experience is best 
gained with components which are 
definitely less liable to suffer damage 
due to heat. 
FEBRUARY 1972 

A far cry from the modern transistorised portable, the set required a 
high outside aerial to achieve satisfactory reception. But it offered a 
far greater thrill to its young listener than any present -day receiver 

could. 

EDDYSTONE RECEIVERS 

I see that the Post Office has selected 
Eddystone high stability receivers 
Type EC958/1 for ship -to -shore s.s.b. 
and other services. Incidentally, Eddy- 
stone Radio is now a member of 
Marconi Communication Systems 
within G.E.C.- Marconi Electronics. 
The Eddystone receivers are to be 
installed in Britain's eleven medium - 
range coastal radio stations, and some 
of them have already been delivered 
and are in service. 

The EC958/1 receiver is a version of 
the highly successful EC958 equip- 
ment, of which over 700 have already 
been sold, mainly for export. 
First introduced two years ago, they 
have achieved widespread approval 
from Post and Telegraph authorities 
for maritime and other applications 
throughout the world. Hundreds of 
them are now in daily operation in 
military, naval and security appli- 
cations. 

The EC958 covers, in a single 
equipment, the full range of maritime 
frequency bands, from high frequency 
down to the very low frequencies 
which are used for very long distance 
naval working. In the past, complete 
coverage of this very wide frequency 
range has necessitated the use of 
expensive receiving systems, often 
incorporating more than one receiver 
to cover the full range. 

The EC958/1, developed for the 
Post Office requirement, includes a 
module which replaces the frequency - 
shift keying reception facility and 
which, by means of a beat -frequency 
technique, enables an operator to 
maintain very accurate tuning as at all 
times. A tuning indicator, driven from 

a carrier signal amplifier, presents an 
indication of any frequency variation 
in the incoming signal. This is import- 
ant in s.s.b. operation' and also 
provides the very accurate frequency 
control necessary for operation on 
other Post Office services. 

COASTAL RADIO AT THE 
BOAT SHOW 

Coastal Radio Limited, a subsidiary 
of the Marconi International Marine 
Co., Ltd., a GEC -Marconi Electronics 
Company, featured a wide range of 
radiotelephone equipment and echo - 
sounders, together with radar, tele- 
vision, crew -call equipment and an 
electronic chronometer on its stand 
(UK.36) at the International Boat 
Show at Earls Court. 

Highlights of the communications 
equipment displayed were a powerful 
'Transarctic 400' 400 watt MF /HF 
single -sideband radiotelephone and 
its lower powered brother, the 150 
watt 'Falcon 11'. On the VHF radio- 
telephone side Coastal Radio showed 
a 33- channel 'Argonaut S', a 16- 
channel 'Corvette 20S', a 10- channel 
'Westminster I5MN' and the new 
portable 'Pocketfone 70' frequency 
modulated transceiver. 

A range of four echo -sounders was 
on view, the G.1000, G.500, 'Inshore 
Graphic' G.180, and the 'Rotascopic' 
R.300, and also a `Minicall' talk -back 
system with associated speaker units, 
and an 'EB.37' cabin broadcast 
receiver. 

Also shown was an 8 -inch display 
'Raymarc 8' low -cost transistorised 
radar, a 'Survivor' survival craft radio 
transceiver, and radar reflector. 
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D 

The March issue of PRACTICAL WIRELESS will contain 
an invaluable DX DATA WALL CHART -one that you 
will keep for years! Special features include an 
exclusive PRACTICAL WIRELESS frequency allocation 
chart giving broadcasting and amateur bands, 
shipping and aeronautical frequencies and a lot 
more information including much that has never been 
published before in this country... 
plus a Great Circle map based on London to give true 
distances and bearings plus a World Time Table and 
International Call Sign allocation list. 

MAKE SURE YOU GET THE MARCH 

PRACTICAL 
WIRELESS 

CHART SIZED 15 }" x 21" 
INCLUDES THE GREAT CIRCLE MAP 

OF THE WORLD ILLUSTRATED HERE. 

SPECIAL MARCH FEATURES 

THE PW 

CUBE RADIO 
7 TRANSISTOR SUPERHET 
A 'novelty radio' that 
does not sacrifice 
the electronics for 
thesake of appearance! 
The Practical Wireless 
Cube Radio is a seven 
transistor superhet 
receiver giving 
exceptional 
performance for its 
size. Build this 
ingenious project from 
details given in 
this issue. 

DARKROOM 
THERMOMETER 
An electronic thermometer using a 

thermistor with rapid response, 
is very easy to read in poor light 
and is accurate to within 0.25° C 

and all from a handful of components. 

CAR RADIO 
SIGNAL BOOSTER 
This simple amplifier gives a useful 
improvement in MW and LW reception 
on any car radio. It is designed 
for mounting at the base of the 
aerial to overcome interference 
pickup. And the total cost of 
this project is less than 50p. 

ON SALE FRIDAY FEBRUARY 4. PRICE 20p 
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SMALL ADVERTISEMENTS 
Rate: 4p (9d) per word. Minimum charge 60p (12/ -). 

Box No. 1Op (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. 

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. 

RECORD TV SOUND using our loudspeaker isolating 
transformer. Provides safe connection to recorder. 
Instructions included. 70p plus 10p P. & P. Crowborough 
Electronics (R.C.), Eridge Road, Crowborough Sussex. 

SERVICE SHEETS (1925 -1971) for Televisions, Radios, 
Transistors, Tape Recorders, Record Players, etc., by 
return post, with free Fault- Finding Guide. Prices 
from 5p. 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. 

NEW PLASTIC TRANSISTORS. NPN BCI07B, hfe 240 to 
500 45V, 7p. PNP BC178B hfe 240 to 500 25V, IOp. 
Manufacturers markings. Guaranteed. C.W.O. P. & P. 5p. 
Cross Electronics, Red Lodge, North Cove, Beccles. 
Suffolk. 

AD161/162 COMP. PAIRS, mint, 60p. BC169C, BCI68B, 
lop each. UK post 5p. Amatronix Ltd., 396 Selsdon Rd.. 
S. Croydon, Surrey CR2 ODE. 

5% } WATT HI- STABS. Three for 2p plus 6p p. & p. 
for up to 50 resistors plus 1 p for each additional 50. 
TAA700 £2. 1001AF 16V. 4p. F.M. stereo I.F. strip 
£3.50 plus 25p p. & p. F.M. front end £5.00 plus 25p 
p. & p. F.M. stereo decoder £5.25 plus 25p p. & p. 
Large component range. 1972 Catalogue 10p post free. 
Chromasonic Electronics, 56 Fortis Green Road, London 
NIO 3HN. 

IRISH READERS. All your electronic components supplied 
by mail order for your constructional projects. Apply to 
Toner Electronics, 20 Lismore Park, Waterford, Eire. 

FOR SALE: Creed Teletax transceiver type TR 105, £15. 
Ex- R.A.F. tuning fork drive unit type 114, £12. Box 
No. G167. 

BEST QUALITY WIRE, P.V.C. Covering. I/036" - 50m 
60p; 100m £1.00. 23/0.19mm - 50m 80p; 100m £1.50. 
37/006" silver plated copper - 50m £ 1.00; 100m £ I.75. New 
P.O. 3,000 relays 10000, 4 H.D. contacts - 35p. P. & P. 
10p. per item. Similar used repairable relays 10 for £1.25 
inc. postage. Poole Electronics, 68 Danecourt Road, 
Poole, Dorset. 

WANTED: 9.5mm cine equipment. Cameras, projectors, 
editors, splicers, film reels, etc. Details to: Box No. G169. 

(Continued on page 445) 
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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 

0A2 .30 30FLI .60 ECC82 .19 EY83 .54 PY81 .24 ACI57 .25 
IB3GT .35 30FL2 .60 ECC83 .22 EY8716.30 PY82 .24 AC165 .25 
ILO .13 30FL14.68 ECC84 .28 EY88 .40 PY83 .26 AD140 .36 
1S4 30L15 .58 ECC85 .24 EZ40 .40 PY88 .32 AD149 .50 
3A4 .25 30L17 .67 ECC86 .40 EZ80 .21 PY500 .95 ADI61 .45 
5Z40 .34 30P19/4.58 ECC88 .35 EZ81 .22 PY800 .33 AD162 .45 
6,30L2 .55 30P4MR ECC189 HVR2 .53 PY801 .33 AFI14 .25 
6AN8 .49 .95 .48 KTW62.63 QQVO3/ AFIIS .15 
6AQ5 .22 30012 .69 ECF80 .27 PC86 .47 10 1.20 AFII9 .23 
6AT6 .18 30PLI .59 ECF82 .26 PC88 .47 R19 .30 AFI21 .30 
6AV6 .28 30PL13.75 ECF86 .64 PC97 .36 U19 1.73 AF126 .I8 
68A6 .20 10PL14.65 ECH42 .60 PC900 .32 U25 .64 BCI07 .13 
6BC8 .50 30PL15.87 ECH8I .27 PCC84 .29 U26 .56 BCI08 .13 
65E6 .21 35A3 .48 ECH83 .39 PCC88 .41 U191 .58 BC113 .25 
6BH6 .43 35W4 .23 ECH84 .34 PCC89 .45 U251 .65 BC118 .23 
65J6 .39 90C1 59 ECL80 .30 PCCI89.48 U301 .40 BCZIt .38 
6BR7 .79 150B2 .58 ECL82 .30 PCF80 .28 U801 .93 0F159 .25 
6BW6 .72 DAF91 .20 ECL83 .52 PCF82 .30 UABC80 BF163 .20 
6BW7 .54 DAF96.33 ECL84 .54 PCF84 .40 .30 BF180 .30 
6BZ6 .31 
6C4 .28 

DF9I .14 
DF96 .34 

ECL86 .35 
EF22 .63 

PCF86 .44 
PCF801.29 

UBC81 .40 
UBF80 .30 

BY100 .I8 
BYI26 .15 

6CU5 .30 DK91 .26 EF4I .58 PCF802.40 UBF89 .30 BY127 .18 
6F1 .59 131(92 .35 EF80 .22 PCF806.57 UC92 .35 0A81 .09 
6F23 .68 13K96 35 EF85 .26 PCL82 32 UCC84.33 0A91 .09 
6F28 .60 DL92 .25 EF86 .29 PCL83 .58 UCC85.34 0A95 .09 
6K7G .10 13L94 .32 EF89 .23 PCL84 .34 UCF80.33 0C23 .38 
61(80 .16 DL96 .35 EF91 .17 PCL805 UCH42.60 0C24 .38 
6X4 .20 DY87'6.24 EF92 .35 .40 UCH8I.30 0C25 .38 
9137 .78 DY802 .35 EFI83 .26 PCL86 .38 UCL82.33 0C26 .24 
10FIS .35 E88CC .60 EFI84 .29 PD5001.44 UCL83 .48 0C35 .32 
IZA6 .63 EI80F .90 EH90 .36 PEN45 .40 UF4I .50 0C44 .10 
12AT6 .23 EABC80 EL34 .44 PFL200.52 UF80 .35 0C45 .11 
12AU6 .21 .30 EL35 1.00 PL36 .47 UF85 .34 0C46 IS 
12AV6 .28 EAF42 .48 EL37 .74 PL38 .90 UF86 .63 0070 .13 
12BA6 .30 EB34 20 EL4I .53 PL81 .44 11F89 .27 OC71 .I1 
12BE6 .30 EB91 .10 EL84 .22 PL82 .30 UL41 .54 0072 .11 
12BH7 .27 EBC4I .48 EL91 .23 PL83 .32 UL84 .31 0074 .23 
12K5 .S0 EBC81 .29 EL95 .32 PL84 .30 UY41 .38 0075 .11 
19AQ5 .24 EBF80 30 EM80 .38 PL504 .62 UY8S .25 0078 .15 
20P4 .89 E13F83 .38 EM8I .39 PL508 .90 X41 .50 007813 .15 
30A5 .44 EBF89 .27 EM83 .75 PL509 1.30 ACI13 .25 0081 .11 
30CIS .60 EC92 .34 EM84 .31 PL802 .75 ACI27 .17 OC8ID.11 
30C17 .77 ECClI EM87 .35 PX4 1.16 ACI28 .20 0082 .11 
30CI8 .60 1.50 EY5I .33 PX25 .98 ACIS4 .25 0083 .20 
30F5 .65 ECCBI .16 EY81 .35 PY33 2 .50 AC156 .20 0084 .24 
All goods are unused and boxed, and subject o the standard 90 -day 
guarantee. Terms of business: Ca h or cheque with order only. No 
C.O.D. orders accepted. Post /packing charge 3p per item subject to a 
minimum of 9p per order. Orders over f.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 onis 
3p extra per order. Business hours 9 a.m. -5.30 p.m. Sats. 9 a.m. -I p.m. 
Littlehampton closed Sats. No enquiries answered unless S.A.E. 
enclosed for reply. 

COMPONENTS 
HOBBYIST - AMATEUR - DOMESTIC 

SURPLUS INDUSTRIAL - BULK OFFERS 
SELECTED PACKS 50p plus 10p Post /Pack 

41 25 x 2,200pf, 500v disc ceramic 
42 5 x 25k, wirewound pots. 
43 15 x 75 ohm, 1%, s watt. 
44 18 x 1,000pf, lead through. 
45 20 x 0.075mfd, 5 %, 350volt. 
46 20 x 0.069mfd, 5 %, 350 volt. 
47 15 x 10.8k, 1%, watt. 
48 20 x 0.056, 5 %, 350 volt condenser. 
49 2 x 9mfd, 275 volt A.C. 
50 2 x 4mfd, 200 volt A.C. 
51 3 x 100pf, tuning condenser. 
52 20 x 0.061 mfd, 5 %, 350 volt. 
53 5 x 1 mfd, 350 volt, non polar. 
54 20 x 0.066mfd, 350 volt, 5 %. 
55 3 x 50pf, tuning condenser. 
56 10 x 30pf, beehive trimmer. 
57 20 x 0.08mfd, 350 volt, 5 %. 
58 2 x 1 mfd, 400 volts, A.C. 
59 5 x 200 ohm coils, 1;" long, hollow centre. 
60 3 x 33pf, tuning condenser. 

THE RADIO SHACK 9AM -8PM 

161 ST. JOHN'S HILL 

BATTERSEA, S.W.11 01 -223 5016 
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NEW R.M. BOOKS 

LOW COST 

PROPORTIONAL 
The theory and practice of simple pro- 
portional control systems for models, 
plus 

Over a dozen special circuits. 
Theoretical diagrams. 
Components lists 
Full -size and twice -size practical 
diagrams 
Full -size and twice -size Printed 
Circuit designs. 
Clear description of operation of 
each. 
Practical application gen. 

Build yourself : *Transmitter Coders 
Pulsers De- coders Switchers 

Plus a wealth of ancillary 
electro- mechanical items 

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

ALL THIS GEN FOR ONLY £1.5 (21/ -) 
plus 5p (1/ -) postage and packing 

THE SINGLETSET 
Stage -by -stage instructions to build a 

Single channel transmitter 
Superregen receiver 
Superhet receiver 

All clearly illustrated with actual -size and enlarged 
placement and p.c. diagrams, theoretical circuits, 
& easy -to- understand "how -it- works" descrip- 
tions. Just the thing for modellers starting elect- 
ronics and electronic hobbyists starting modelling i 

All in this 16 -page booklet - price only 30p (6/ -). 
Plus postage and packing 2p (6d.) 

ON SALE NOW at all leading model 
shops or direct from: - 
RADIO MODELLER, BOOK SALES, 
64 Wellington Road, Hampton Hill, 

Middx. 

IMMEDIATE DELIVERY 

444 

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 
under tension, and the method 
adopted ensures PERMANENT 
RESILIENCE of the Cords. Any 
slack that may develop is 

immediately compensated for 
and the Cords will always 
remain taut and strong. It is 

impossible to overstretch the 
springs, as a safety check 
device is fitted to each. 

PRICE 75 p Postage 10p 

Available only from:- 

Data Publications Ltd. 

57 Maida Vale London W9 ISN 
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SMALL ADVERTISEMENTS 
(Continued fron page 443) 

"GOVERNMENT SURPLUS WIRELESS EQUIPMENT 
HANDBOOK ". Contains circuits, data, illustrations, 
components lists for British /U.S.A. receivers, transmitters, 
trans /receivers; includes modifications to sets and test 
equipment. Surplus /commercial cross -referenced transistor 
and valve guide. Price only £2.84. P. & P. 16p. "A 
Beginners Guide to Hi -Fi" by J. R. Hey, A.S.E.R.T. 
Latest edition now available, only 35p, P. & P. 5p, from me 
or most Hi -Fi shops and booksellers. Trade enquiries 
invited. Myers, (R), 112 Stainburn Crescent, Leeds 17, 
Yorks. 

FOR SALE: Electronic Devices (Cheltenham) Ltd. 
electric "bug" morse key. £10. Box No. G170. 

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. 

2N2926 - 8p, BC 109 - 8p, OC23 - ex- equipment 18p, 0083 - 
ex-equipment 5p, 50 - 0071 /5's 50p. 300 diodes 50p. 
P. & P. 8p. Mr. R. Tustin, 45 Brockhurst Street, Walsall, 
Staffs. 

JOIN THE INTERNATIONAL S.W. LEAGUE. Free 
services to members including Q.S.L. Bureau, Amateur 
and Broadcast Translation, Technical and Identification 
Dept. - both Broadcast and Fixed Stations, DX 
Certificates, contests and activities for the SWL and 
transmitting members. Monthly magazine, Monitor, 
containing articles of general interest to Broadcast and 
Amateur SWLs, Transmitter Section and League affairs, 
etc. League supplies such as badges, headed notepaper 
and envelopes, QSL cards, etc., are available at reasonable 
cost. Send for League particulars. Membership including 
monthly magazines, etc., £1.75 per annum. Secretary 
ISWL, 1 Grove Road, Lydney, Glos., GLI5 SJE. 

FOR SALE: Small stamp collection £5. Box No. 0.171. 
WORLD RADIO TV HANDBOOK 1972 - This is the 

famous broadcast schedule guide recommended by scores 
of shortwave stations. Posted to any address £2.25. 
(Airmail extra). Please ask for sample world radio bulletin, 
produced fortnightly by the same publishers, particularly 
valuable now there is no summer supplement. McGarva, 
Chambers Street Union, Edinburgh, EH 1 I HS. No callers 
please. Supplier to I.S.W.L. 

FOR SALE: Raven radio control Tx & Rx. Multichannel 
reed. £25. S.A.E. for details. Box No. G172. 

THE BRITISH AMATEUR ELECTRONICS CLUB. 
A club for all who are interested in electronics as a hobby. 
Quarterly Newsletter sent free to members. Subscription 
50p per year. Details from Hon. Secretary, J. G. Margetts, 
17 St. Francis Close, Abergavenny, Mon. 

FREE GIFT when you request our quality stamps, supplied 
on approval. Generous discounts. Details from: Watson's 
Philatelic Service, 6 Beech Avenue, Brentwood, Essex. 

FOR SALE: Cossor double beam oscilloscope, model 
339A. Just completely overhauled. Complete with spare 
new tube \and instruction manual. £23. Further details 
on request. Box No. 0173. 

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. I . Telephone: 01 -407 1495. 

(Continued on page 447) 
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RADIO 
O1ERATOI* 

PMG I 

DO PMG II 

YOU MPT 

HAVE 
2 YEARS' 
OPERATING 
EXPERIENCE 

POSSESSION OF ONE OF 
THESE QUALIFIES YOU 
FOR CONSIDERATION 

FOR A RADIO OPERATOR 
POST WITH THE 

COMPOSITE SIGNALS 
ORGANISATION 

On satisfactory completion of a 7 months 
specialist training course, successful ap- 
plicants are paid on scale rising to £2200 
pa; commencing salary according to age 
- 25 years and over £1548 pa. During 
training salary also by age, 25 and over 
£1152 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 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, 
Oakley Priors Road, 
CHELTENHAM , 
Glos., GL52 5AJ. 
Tel: Cheltenham 21491. Ext. 2270. 
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SMALL ADVERTISEMENTS 
Use this form for your small advertisement 

To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London W9 1 SN 

Please insert the following advertisement in the issue of THE RADIO CONSTRUCTOR 

16 words at 4p 
- 64p. 

ALL WORDING 
IN 

BLOCK LETTERS 
PLEASE 

I enclose remittance of being payment at 4p a word. MINIMUM 60p. 

Box Number, if required, 10p extra. 

NAME 
ADDRESS 

Copy to be received four weeks prior to publication. Published on the 1st of every month. 

F R E E TO AMBITIOUS ENGINEERS 
THE LATEST EDITION Of ENGINEERING OPPORTUNITIES 

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.I.E.T. 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 r m° SEND OFF THIS COUPON TO-DAY ! 1 

Tick subjects that interest you: 
AMSE (Elec) City & Guilds Certificate RTEB Certificate IT I 
Radio Amateurs' Exam DMG Certificate Colour TV Cl 
Electronic Engineering Computer Electronics i Radio and TV 
Servicing Practical Electronics EJ Practical TV and Radio r; 
Please send booklets & full information without cost or obligation. 

I 

I 

I 

I 

I 

I 

I 

L 
To: BIET 

446 

NAME AGE 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

OCCUPATION 

Dept. B10, Aldermaston Court, Reading RG7 4PF 
Accredited by the Council for the Accreditation 

of Correspondence Colleges 

I 

I 

I 

I 

I 

J 

JOHN SAYS ... 
RING MODULATOR by Dewtron is professional, transformer - 
less, 5 transistor, has adjustable FI /F2 rejection. Module E7. 
Unit E8.90. WAA -WAA Pedal kit of all parts, inc. all mechanics 
& instr. ONLY E2.95. AUTO RHYTHM from Dewtron 
modules. Simple unit for waltz, foxtrot, etc. costs E18 in 
modules. SYNTHESISER MODULES and other miracles. 
Send 1Sp for illust. list. D.E.W. LTD., 254 Ringwood Road, 
FERNDOWN, Dorset. 

MORSE MADE EASY!!! 
FACT NOT FICTION If you start RIGHT you will be reading amateur 
and commercial Morse within a month. (Normal progress to be expected.) 
Using scientifically prepared 3 -speed records you automatically learn to 
recognise the code RHYTHM without translating. You can't help it, It's as 
easy as learning a tune. 18- W.P.M. in 4 weeks guaranteed. Complete 
course £4.50 (Overseas £1 extra). For further details of course ring s.t.d. 
01 -660 2896 or 01 -668 3255 or send 4p stamp for explanatory booklet to: 

G3HSC ¡Box 38, 45 GREEN LANE, PURLEY, SURREY. 

Coax Relays 10 and 24 volt Ampenol 50n £3.00. UHF83 Coax 
Panel Mounting Sockets, Elbows, Plugs, 12p each. 
Type C Coax Panel Mounting Sockets, 15p ea. High quality W.W. 
Pots,5K,10K,50K 4-watt, 12p ea.; 5K 25 -watt, 25p ea.;10K 2 -watt, 
lop ea. Carbon Pots, 2 Meg., 500K, 500K Twin, 250K, 50K, 10K, 
8p ea. 800V p.i.v. 2 amp Silicon Bridge Rectifier Boards, 35p ea. 
MAIL ORDER ONLY. ORDERS UP TO £1.00 add 10p. 

E.M.A., MONDAY'S LANE, ORFORD, WOODBRIDGE, 
SUFFOLK 

SYNTHESISER 
MODULES 

Send s.a.e. for details of voltage -controlled modules for syn- 

thesiser construction to D.E.W. Ltd., 254 Ringwood Road, 

Ferndown, Dorset. 

THE RADIO CONSTRUCTOR 

www.americanradiohistory.com

www.americanradiohistory.com


SMALL ADVERTISEMENTS 
(Continued from page 445) 

FOR SALE: Transistorised signal generator. Ranges to 
25Mc /s. Needs adjustment. £3. CRO tube 6 in. VCR97, £3. 
Box No. G174. 

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. 

"MEDIUM WAVE NEWS" Monthly during Dx season - 
Details from: K. Brownless, 7 The Avenue, Clifton, York. 

FOR SALE: Codar CR -70A communication receiver, .55 - 
30MHz, one year old. £14. Very good condition. Write: 
D. Porter, 170 Huthwaite Road, Sutton- in- Ashfield, Notts. 

PRINTED CIRCUITS for projects in The Radio Constructor, 
December 1971 issue, as follows: The 'Europaverter' 
25p each. The 'Doublet' £1.00 pair. All top quality glass 
epoxy laminate, fully drilled. Post and packing 5p per 
order. Messrs. Calpar Electronics, Cross Street, Beeston, 
Nottingham, NG9 2NX. 

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., P03 5ER. 

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 
W R I 20T. 

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. 

FREE CIRCUITS. Micro -transmitters, telephone trans- 
mitters, infinite range transmitters, squawk generators 
(MW /VHF /TV), parcel and car trackers. The lot free 
(but please send 5p P.O. for P. & P.). Mr. Bobker, 
29 Chadderton Drive, Bury, BL9 8NL. 

MEDICAL LOCKING FORCEPS, 5 in., as mentioned 
"In Your Workshop" (July 1971). New in makers packing. 
68p each including postage. Terms strictly c.w.o. Mail 
order only. Radwell Medical Equipment Co., 319 Shirley 
Road, Southampton, Hants., SOI 3HW. 

"THE ANSWER" BUREAU, PRINCES RISBOROUGH, 
BUCKS. For sincere and genuine marriage friendship 
introductions. Details free. 

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 I SN. 

NEW COMPONENTS - Capacitors. 1000/30V, 100 /25V. 
14p; 350/12V, 25/50V, 8/150V, 8p; 16/275V, 1/125V, 
0.5/250V, 6p. 4 -pole 3 -way wafer switches, 12p. Appliance 
suppressor cap. (lead thro') .025 +005, 15p. Min. order 
60p plus 10p P. & P. Many other items. Send s.a.e. for 
free list. Balfour Supplies, 2 Church Lane Cottages, 
Chalfont St. Peter, Bucks. 

FEBRUARY 1972 

PLAIN- BACKED 
NEVV STYLE 

SELF -- BINDERS 
for your other magazines 

(max. format 72" x 91") 

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) 

PRICE70 p Postage 10p 

Available only from: 

Data Publications Lid, 
57 Maida Vale London W9 1 SN 
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CHASSIS 
and 

CASES br 

CASES HA MMERED FIN FINISH 

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

London W2 1BE 

TEL: 01 -723 5891 

Type Size Price Type Size Price 
N 8x6x2' £1.00 W 12x7x7" E2.50 
N 6x6x3" £1.05 W 15x9x8" £3.15 
N 4x4x2" 80p Y 8x6x6" L2.25 
U 4x4x4" 9Sp Y 12x7x7" L2.80 
U 5 1x4 0(4 1" E1.15 Y 13x7x9" £3.15 
U 8x6x6" E1.45 Y 15x9x7" £3.35 
U 9 1x7 4x3 4" L1.55 Z 17x10x9" [4.15 
U 15x9x9" E3.00 Z 19x10x8 }" E4.25 
W 8x6x6" E1.90 *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. 

Type N 

Type 
W 

Type Y 

Type Z 

Type U 

BLANK CHASSIS 
FOUR -SIDED 16 SWG ALUMINIUM 

Size 
6x4x2" 
7x4x1 }" 
7x5x2" 
8x4x2" 
8 }x5 }x2" 
9x7x2" 
10x4x2 }" 
12x4x2 }" 
12x5x3" 

Price 
34p 
33p 
40p 
38p 
44p 
SOp 
SOp 
55p 
66p 

TO FIT OUR CASES 

Base Size Price Base 
17p 10x8x24" 66p 30p 
18p 12x7x2 }" 66p 33p 
19p 12x9x2 }" 76p 38p 
19p 13x8x24" 76p 38p 
21p 14x7x3" 80p 36p 
26p 14x10x2 }" 88p 47p 
21p 15x10x21" 92p 50p 
22p 17x10x3" E1.10 S5p 
26p Plus post and packing 

7x5 }x1 }" 38p 21p 12x6 }x2" 60p 33p 
7x5 1x2" 43p 21p 14x8 }x2" 74p 44p 
11x6 }x1 }" 48p 30p 151x91 x24" 94p 52p 
11x6 }x2" S5p 30p 171x9tx2 }" E1.05 59p 

Plus post & packing 

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

BAGINTON ELECTRONICS 
(G3TFC) 

MARKET CORNER, BAGINTON, WARKS. CV8 3AP 
Phone Coventry (0203) 302668 

CRYSTALS. £1 ea. 6001, 6009, 6010, 6016, 6021, 6024, 6031, 6046, 6054, 6076, 7002, 7005, 
7010, 7017, 7032, 7047, 7054, 7060, 7077, 7080, 7090, 7099, 7127, 7129, 7270, 7816, 7833, 7850 

8007, 8081, 8090, 8820, 8837, 11764, and many others. 

TYPE PTR 81E VHF AM TX /RX116- 132mHz. 1 wan out- 
put. Size 6 x 8 x 11 weight 15 Ib. Coils easy to modify for 
144mHz. 4 gang TX Er 2 gang RX variable capacitors. Valve 
line up: TX. EF91 osc, EF91 mutt, EL91 driver, 0VO4 -7 PA. 
.EF91. 68W6 mod. RX. EF91 RF, EF91 m x. EF91 osc, EF91 
rouit. 2 x 60.46 IF, 6BA6 AF. 6X4 rectifier, 195 volts HT front 
12 volt or - earth PSU. Each TX stage has e meter point. 
May be local or remote controlled. Circuit included. Black 
crackle case. p 6 p 75p. E15. 

WE WANT TO PURCHASE RADIO 
TELEPHONE EQUIPMENT,AIRCRAFT 

RADIO AND MANUALS 
TECHNICAL INFORMATION SERVICE 

FOR AIRCRAFT RADIO 
S.A.E. enquiries Mail order 

Shop open Saturdays and by appointment 

100 WATT MODULATORS. 100 watts output for 105W 
input. Transformer has 2500ohm main winding a separate PA 
screen winding. Speech clipping switched at 3. 8, 11. 14, 16. 
19 db level and voice operated gain control incorporated. 
Valve line up. Push pull 6BR7 mic amp, 12AT7 amp, 6AL5 
VOGAD, 12AT7 tone osc, push pull 6AM5 amp. 12AX7 
cathode follower. 4 push pull parallel 58254M modulators. 
Size 5 x 5 x 9, with circuit Requires separate PSU LT b up 
to 600 volts HT. p H p 50p E10 

DATA BOOK SERIES 
DB5 TV FAULT FINDING 

124 pages. Price 50p, postage 6p. 

DB6 RADIO AMATEUR OPERATOR'S HANDBOOK 
80 pages. Price 45p, postage 5p. 

DB16 RADIO CONTROL FOR MODELS 
192 pages. Price 75p, postage 8p. 

DB17 UNDERSTANDING TELEVISION 
512 pages. Price £1.88, postage 20p. 

DB18 AUDIO AMPLIFIERS 
128 pages. Price 53p, postage 6p. 

DB19 SIMPLE SHORT WAVE RECEIVERS 
140 pages. Price 80p, postage 6p. 

I enclose Postal Order /Cheque for in payment for 

NAME 

ADDRESS 

(BLOCK LETTERS PLEASE) 

Postal Orders should be crossed and made payable to Data Publications Ltd. 

Overseas customers please pay by International Money Order. 

All publications are obtainable from your local bookseller. 

Data Publications Ltd., 57 Maida Vale, London W9 1SN 

Please mention THE RADIO CONSTRUCTOR when writing to advertisers 
448 THE RADIO CONSTRUCTOR 
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HENRY'S RADIO LIMITED 
ENGLAND'S LEADING ELECTRONIC CENTRES 

HENRYS RADIO 

HI -FI ELECTRONIC COMPONENTS TEST PA. . DISCOTHEQUE LIGHTING MAIL ORDER 
10th EDITION 
CATALOGUF_ 350 

ctaled 
and 

ostraled 
covering every 
aspect of 
Electronics - 
plus data. 

inlormtaÌ on 

A2000 
t.r Stock lines 

at Special 
Low Prices and 

Fully Guaranteed 

f147IMVE IOpYOUCHERS 
FORME WITH PURCWISES 
Send to this address - Henry's Radio Ltd., (Dept. R.C.), 
3 Albemarle Way, London, E.C.1 - for catalogue by 
post only. All other mail and callers to "303 ". see below. 
HENRY'S CATALOGUE IS A MUST FOR 
ELECTRONIC COMPONENTS OF ALL TYPES 

STEREO HEADPHONES 

W. s 
lack 

stereo 

Polo, SH6501) 
Rotei RH600 
Akei ASE95 
Eagle SE30 
Koss K11 
Pwneer SE30 
Koss PRO4A 

[2.2s 
Ea.u' 
£5.50 
[5.97 
£7.97 
[9,45 

E15.50 

BUILD THIS VHF FM TUNER 
5 TRANSISTORS 300 kc /s 
BANDWIDTH. PRINTED CIRCUIT, 
HIGH FIDELITY REPRODUCTION. 
MONO AND STEREO. A popular VHF 
FM Tuner for quality and reception 
of mono and stereo. There is no 
doubt about it - VHF FM gives the 
REAL sound. All parts sold' 
separately, 
Free leaflet Nos. 3 8.7. R- _ _'- 
TOTAL £6.97 p.p. 20p 
Cabinet £1.00. Decoder Kit £5.97. Tuning 
Meter Unit £1.75. Mains unit (optional) PS900 £2.47 Post 20p 
Mains unit for Tuner and Decoder PS1200 £2.62 Post 20p. 

ìr 

HOME EQUIPMENT 

AF105 50k/V IT,- ..Itimeter (illus.). Price 
£8.50, p.p. 20p Leather case f1.42 
200H 20k /V. Price £3.87, p.p. 20p. 
Case 62p 
500 30k /V multimeter. Price £8.87, 
p.p. 20p. Leather case £1.50 
THL33 2k /V. Price £4.12, p.p. 15p. 
Leather case C1.15 
TE65 Valve voltmeter ( illus.). Price 
£17.50, PP 40p 
SE250B Pocket pencil signal injector 
Price £1.75, P.P. 15p 

SE500 Pocket pencil signal tracer. Price 
£1.50, p.p. 15p 
TE20D RF generator. Price £15, p.p. 40p 
TE22D Matching audio generator. Price 
C17, p.p. 40p 
TE15 Grid dip meter. Price £12.50, 
p.p 40p 
103 Scope Sin. tube. Price £37.50, 
P P 50P 
TE22 Audio Generator. Price £17, 
p.p. 40p 

Cf -5 Pulse Scope £39.00 p.p 50e 

U4341 AC /DC Multitester and transistor tester. AC & DC 
Current. In steel case. Price £10.50 p.p 15p 
TMK 500 30k /v Multitester. Price £8.87 p.p. 13p. Leather 
case £1.98 
Largest Range of Panel Meters, Edge Meters and Test 
Equipment of every sort. Full details in latest catalogue - 
see above. 

LOW COST HI -FI SPEAKERS 
E.M.I. Size 13(" x 8) ". Ceramic Magnet. 
TYPE 150 6 watt. 3, 8 or 15 ohms 

£2.20. Post 22p 
TYPE 150TC Twin cone version £2.75. 

Post 22p 
TYPE 450 10 watt with twin tweeters 

and crossover. 3, 8 or 15 ohms. 
£3.85. Post 25p 

TYPE 350 20 watt with tweeter and 
crossover. 8 and 15 ohms. £7.70. 
Post 28p 

POLISHED CABINETS FOR 150. 150TC and 450E4.60. Post 30p 

SPEAKER KITS 
Wharfedale 4-8 ohms Peerless 8 ohm Systems 
Unit3. 8 "15WE10.20 20 -28 "30011,25 
Unit 4. 12" 25W £13.50 20- 38"40016.75 
Unit 5,12" 35W £19.50 4- 30/1212 "40W£22.75 

Goodmans DIN 20 kit 20W 4 ohms £10.75 
Carriage etc. 50p each, 75p per parr of Kits. 

HI -FI TO SUIT 
EVERY POCKET 

SAVE ON LIST 
UP TO 40% PRICES 

Plus F-es Bib Graowclsan value £1.99 

ROTA 1500. 5 . 5 watts. Garrard 2025TC 
n 9TAHC diamond ceramic Plinth /Cover. 

Type 60 Compact Speakers. 
Sae 16" a 9vv" x 

SAVE £44.90 fer 

TELETON '206' Garrard SP25 Mk. Ill, 
Goldnnv G800 Series Cart .. Perch /Cover. 
New 1 1 Ouaiily SOLI Bookshelf 
Speaker Systems, ail leads etc. 

£óE £54.95 C2' 

TELETON F2000. Med. Wave. Stereo FM 
Tuner Amplifier. Garrard 2025TC. 9TAHC 
Diam.. Plmih /cover Type 60 Speaker 
Systems as above, all leads etc. 
SAVE £56.95 Carr 

E35 

or with 2 x 2A125 Speakers Carr 

£48.95 £2 

ROTA 2200 10 10 Wait Garrard SP25 
111 /G000, Plinth /Cover New 15 watt SDL2 
T Spa k Sy Ill d . 

SAVE £62.50 Carr 

LOW PR CES PLUS 12 MONTH's GUARAN' 
TEE AND DEMONSTRATIONS 
FREE ATEST SPECIAL PRICE STOCK 
LIST AND STEREO SYSTEMS Ref. 16 /17. 

FREE BROCHURES 
PA., CISCO and LIGHTING No IS 
TRANSISTORS, I.C. 'S No 36 

HIGH QUALITY SILICON AMPLIFIERS 
AND PRE -AMPLIFIERS 

Wad Sell powered Silicon -FET 
Pre Amplifiers. Push button 
selectors, tape record /play, 

adjustable levels, drive up to 
4 x PA25 or 2 x PASO 

FET 9/4 Mono or single channel. All facilities plus micro- 
phone. Mixing. 

SPECIAL OFFER £10.50 
SILICON POWER AMPLIFIERS RMS OUTPUT 
PA 25 25 watts into 8 ohms £7.50 
PA 50 50 watts into 4 ohms £9.50 
MU442 Power Supply for 1 or 2 
PA25's or 1 only PA50 £6.00 Post 20p. 
Free brochure No. 25 on request. No soldering - All units 
Interconnecting. On demonstration at "356" 

TERRIFIC GARRARD . BSR. 
THORENS . COLORING . 

SAVINGS I PIONEER .- rCONNOISSEUR 

CHASSIS (PI ASSEMBLED (PI 
At11SScEEarMrBLEyyDcc (less cartridge) liess Caririge. wlm 

202 T/9TÁHCD[14.95 cover 
SP25 Mk III [11.30 MP60 ITDIPI) £17.75 SP25 /3'G800H 019.95 
AP76 £20.50 HT70 PC [23.50 APT6 - 0800 £29.95 
MP60 111.30 PL12 AC £36.50 HT70PC /G800 [29.95 
MP610 £15.15 GL72PC E36.95 oapnoeC /SCSM13(7132P1 
HTTO [18.80 GL75 PC £43.75 £17.50' 
G1.72 £22.05 TD15oAB /TXII Lasso Chassis with Cadrleaa 
GL75 028.97 2025TC /9TAHCD C9.50 
DUAL 1215 £39.00 eo2 /SAU2 E33.50 ' 3000 /9TAHCD MN 

TEAK P1 /1"1 Standard 13.25 ,P) Spacial Price with Cartridge 
PLINTH BNt Deluxe [8.50 All magnetic - Recommended for 
WITH P4 /T4 Standard Ee.75 Y940 I -AD76K1 [3.25; ATOA £a.BS: 
COVER Osa Deluxe E8.50 G850 14.25: ATE. £9.80: 
(Stale P6 /T6 Standard £3.25 5800 £7.45 G800H £8.55; 
deck) - BSR Deluxe £6.25- M4a.7,0L.0 £7.45 
Post etc Chassis 500, with plinth /cover 700. Plinth /cover 30p, carts 15p. 

300 mW TRANSISTOR AMPLIFIER 
MODEL 4 - 300 

Fully assembled 5TR Amplifier. Size 5¡ x 1 j o 
lin. 1 - 10 mV adjustable sensitivity. Output 

3 - 8 ohms. Fitted Vol. control. 9 volt oper- 
ated. Thousands of uses plus low cost. 
Price £1.75 p.p. 15p (or -2 for £3.25 pip. 15p) 

SINCLAIR PROJECT 60 
PACKAGE DEALS - 
SAVE POUNDS! 
2xZ30 amplifier. stereo 60 pre -amp, PZ5 power supply, £16.75. 
Carr. 40p. Or with PZ6 power supply £18.25. Carr. 40p. 2xZ50 
amplifier. stereo 60 pre -amp. PZe power supply, £20.25. Carr. 
40p. Transformer for PZ8 £2.45 extra. NEW! Project '605' 
stereo system £20.97. Any of the above with Active Filter unit 
add £4.75 or with pair 016 speakers add £16. Also new FM 
Tuner £20.25. 2000 Amplifier £23.75 p.p. 50p- 3000 Amplifier 
£31.50. Also IC12 £2.50. 

20 WATT I . AMPLIFIER 
Toshiba 20 watt Power Amplifier, £4.57. 
Toshiba 're'Ampldier I.C. £1.50 
Dale and suggested circutts No 42, 1Op 
514030 3 watt I . wlln apage data and 
mrcuits £1.50 
IC12 6 wan I £2.50 
Texas Pre- Ampbners F. I- t00W Arnold., 
circuits, Layout a Data £l.25 post paid 

MINE TUBES (post 15p per order) 
XN3 or 0N13 0-9 side view with data Sheet, 
asp each 054 end view 0.9 wits socket and 
data, £1.55. All IC.'s for Digital Clocks in 
rock. HENRY'S CLOCK CIRCUIT No. 29/2 

15p. 

°BANDSPREAD" PORTABLE TO BUILD 
Printed circuit all -transistor design using Mullard 
RF /IF Module. Medium and Long Wave bands 
plus Medium Wave Bandspread for extra ec Sel- 
liwty. Also siow'molion pewee tunmg.6000W 
push -pull output. libre glass PVC covered cab,nal, 
car rial socket.. Attractive appearance and pen 
lormance TOTAL COST TO BUILD £7.90 p.p. 320 

(Battery 22p) 
All pads sold separately - Leaflet No. 2. 

77 M. A Lw. PORTABLE (as previously 
advertised) £8.96 p.p. 35p. From stock. (Leaflet 

No. If. 

MORE 

OF EVERYTHING AT LOW PRICES ALWAYS FROM HENRY'S Le designs 
in stock for most 

with list parts 
quote 

for lour S.A.E. with Ilst for 
parts quote for your circuit. 

Electronic Components, 
Audio and Test Gear Centre 
356 EDGWARE ROAD, 
LONDON, W.2. 
Tel : 01 -402 4736 

High Fidelity Sales & 
Demonstrations Centre 
354 EDGWARE ROAD, 
LONDON, W.2. 
Tel : 01 -402 5854 

P A . Disco Mad Orders, Special Bargain 
& Lighting Centre Shop, Industrial Sales 
309 EDGWARE ROAD, 303 EDGWARE ROAD, 
LONDON, W.2. LONDON, W.2. 
Tel : 01-723 6963 Tel : 01 -723 1008 9 

354" A "356" OPEN SIX FULL DAYS A WEEK 9 am to 6 pm MONDAY TO SATURDAY 
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