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2 TRANSISTOR M.W. RECEIVER 
A neat little medium wave portable receiver employing 

2 transistors and feeding a crystal earphone. 

20p 

arafta 
N THIS ISSUE 

The 'F.E.T. Twin' 
-A Medium Power Stereo Amplifier 

Transmitter for Two Metres 
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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 

ItPáys tobe protected byl 

Please send me further particulars of 
the Home Unit Insurance. 

Name 

Address 

5304 
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DENCO (CLACTON) LIMITED 
355 -7 -9 OLD ROAD, CLACTON -ON -SEA, ESSEX 

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

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

1 6p 

16p 
1 6p 

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 

REVERBERATION UNIT KIT Mk Ill 
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 - _. `1 9 
ducer assembly is used. 
Complete easy -to -build kit, with constructional notes and circuits 
£7.50. Pre-drilled and printed case £2.00 extra. All parts available 
separately. 

4 

WAH -WAH PEDAL KIT Mk III 
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 11.75. 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 5p in stamps for latest catalogue (Spring 1972) of Hi -Fi, 
components, guitars, etc., etc. Friendly, high -speed service. 

WILSIC ELECTRONICS LTD. 
6 COPLEY ROAD, DONCASTER, YORKS 

MAY 1972 

TECHNICAL TRAINING 
in Radio, Television and 
Electronic Engineering 

Let ICS train You for a well -paid post in this 
expanding field. ICS courses offer the keen, 
ambitious man the opportunity to acquire, quickly 
and easily, the specialized training so essential to 
success. Diploma Courses in Radio, TV Engineer- 
ing and Servicing, Colour TV Servicing, Elec- 
tronics, Computers, etc. Expert coaching for: 
* C &G. TELECOMMUNICATION TECHNICIANS CERTS 
* RADIO AMATEURS EXAMINATION 
* GENERAL RADIOCOMMUNICATIONS CERTIFICATES 
* C &G. RADIO SERVICING THEORY 
CONSTRUCTOR COURSES 
Build your own transistor portable, signal genera- 
tor, multi -test meter -all under expert guidance. 
POST THIS COUPON TODAY and find out how ICS 
can help YOU in your career. Full details of ICS 
courses in Radio, Television and Electronics will 
be sent to you by return mail. 
Member of the ABCC. Accredited by the C.A.C.C. 

UM - - - 
Name Age 
BLOCK CAPITALS PLEASE 

IAddress 
I 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. JA 33 Intertext House, Stewarts Road, 
London SW8 4UJ 

81 OMB - - RIM 88 
577 
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NEW LOW PRICE TESTED S.C.R.'s 
PIV lA. SA 7A 10A 16A 

TO-5 TO-66 TO-86 TO-48 
S0 Ip Igo Op Io 

50 033 025 047 0-60 0-61 
100 026 033 053 0 68 0113 
200 036 0117 0-67 041 0-75 
400 043 047 067 076 003 
800 0-63 0-67 0-77 0-97 136 
800 063 0 70 0 00 1.20 1-50 

30A 
TO-48 
!p 
1.16 
1-40 
1-00 
1-76 

4.00 

SIL. RECTS. TESTED 
PI\' 300mA750m.4 IA I SA 3.4 10.4 

N tp N 6P 2p /P 
50 040 0 06 0 05 0 07 0-14 0-51 

100 0-04 0 00 0 66 0 13 0 10 033 
200 006 0-00 0-00 0 14 000 024 
400 000 0-13 0 07 020 027 037 
600 0427 016 010 033 004 046 
800 010 0.17 0 10 036 0-37 0-66 

1000 0.11 036 0 16 030 040 0 60 
1200 - 33 - 0-33 0 67 076 

30A 
Op 

047 
070 
1.00 
1-35 
1-Ob 
3-00 
3.60 

MACS 
V1305 .2A 8A 10A 

TO-1 TO-66 TO-88 
6p gp So 

100 30 50 70 

!00 50 80 

40. 70 75 

60 

1 -1 

POLL RAMIE OP 
Z!!!R DIODRI 
VOLTAGE RANG! 
2-UV. 400riV (1)0-7 
Case) 130 ea. 13W (Top - 
Ont) 111p ea. 10W (80 -10 
Stud) 262 ea. All fully 
tested 5% toi. and 
marked. State voltage 
required. 

DIACB 
FOR USE WITH 
TRIACS 
BRIO° (11321 3711 each 

10 amp POTTED BRIDGE 
RECTIFIER on heat sink. 
100 PIV. 90p each. 

QEW1C17OE 
DT4S. &tvt. 2N2040, 
Eqvt. TIS43. 13 01.73000 
27p each, 25-99 25p 
100UP20p. 

BPI SILICON PLANAR 
BC1071108 10p each; 
50 -99 Sp; 100 u 
Sp each; 1.000 oC, 
7P each... Fully -tested 
and coded TO -18 cans. 

FREE 
Ora 669 Pak of poor 
ow. eONp has with 
paten valued N or over. 

SPECIAL 
OFFER 

2N2926 (Y) (0) 
10 for Up, 25 for 21 
20,000 TO CLEAR 

JUMBO 
COMPONENT 

PAKS 
MIXED 

ELECTRONIC 
COMPONENTS 

ENceptionelly 
geed value 

Resistors, capacitors. 
pots, eleetrolytice and 
coils plus many other 
useful Items. Approxi- 
mately 31bs in weight, 
Price Incl. P. P. 

Plus oti. -6 rtTj r uton cr 
money back pwrestse. 

CADMIUM CELLS 
ORP12 43p 

ORPOO, O RPM 400 each 

GENERAL PURPOSE 
NPN SILICON SWIT- 
CHING TRANS. TO-I8 
SIM. TO 2570818. BSY27 
/28/95A_All usabledev,ces 
no open or short circuits. 
ALSO AVAILABLE in 
PNP Sim. to 252906, 
BCY70, When ordering 
please state preference 
NPN or PNP. 

Lp 100 For 1.75 
20 For 0.50 500 For 7.50 
50 For 1.00 1000 For 18.00 

RRAID NEW TEXAS 
GRRH. TRA6812TOR3 
Coded and Guaranteed 
Pak No EQVT 
Tl 8'_(13713 0071 
T2 8 111374 OC75 
T3 8 111216 0031D 
TO 8 211381T OC81 
T6 8 21:382T 0032 
TO P 2(.3448 0044 
T7 8 2(.345B 0046 
TO 8 20378 0X,78 
T9 8 2(4399A 2).1302 
TIO 8 20417 AKII7 

All 600 each pak 

MOM IP! OIL. DOA. 
TRANS. CODE D1699 
TEXAS. Oe pria Up 
earl. 

KING OF THE PAKS Unequalled Value and Quality 

SUPERPAKS N SEMICONDUCTORSED 

Satisfaction GUARANTEE// in Event' Pak, or nioney bock. 

Pak No. 

UI 120 Glass sub -min. general purpose germanium diodes 

Sp 

0.50 

L2 5) Mixed germanium transistors AFIRE 0.50 

U:I 75 Germanium gold bonded diodes sm. 0.15, 0A47 .. 0.50 

U 40 Germanium tranststors like OCR], AC 128 0.50 

U5 rio 200mA sub-min. Sil. dindes 0.50 

;6 30 Silicon planar transistors NPN sim. BSY95A, 2N706 .. 0.50 

17 16 Silicon rectifiers TopHat 750mA up to 1,000V 0.50 

U8 50 Sil. planar diodes 250mÁ. OA 200/202 .. 0.50 

US 20 Mixed volts 1 watt Zener diodes 0.50 

Ull 25 PNP silicon planar transistors TO-5 sim. 251132 0.50 

U13 30 PNP -NPN eil. transistors 0C200 & 25104 0.50 

UNI 150 Mixed silicon :md germanium diodes .... . 0.50 

U15 25 NPN Silicon planar transistors TO -5 sun. 2N697. . .... 0.50 

U16 10 3 -Amp silicon rectifiers stud type up to 1000 PIV 0.50 

U17 24) Germanium PNP AF transistors TO-S like ACY 17 -22 0.50 

Ulf, 8 6-Amp silicon rectifiers BY/.1 I type up to 600 PIV 0.50 

U19 25 Silicon NPN transistors like 13C'108 ... ......... 0.50 

11110 12 1.5 -Amp silicon rectifiers Top -Hat up to 1.000 PIV 0.50 

U21 30 A.F. germanium alloy transistors 20300 series & ((('71 0.50 

U23 30 Madt's like MAT series l'NI' transistors 0.50 

U24 20 Germanium 1 -Amp rectifiers (1.1M up to 300 PIV ... . 0.50 

U25 25 300Mr5s NPN silicon transistors 25708, 11S1.7 0.50 

U26 30 Fast switching silicon diodes like 1N914 oient -min .. 0.50 

U29 10 I -Amp SCR's TOS can up to 1110 PIV CRS1 25 600 .... 1.00 

U31 20 Sil. Planar NPN trans. low noise amp 253707 .. .... 0.50 

U32 25 Zener diodes 400 mW D07 case mixed volts, 3-18 0.50 

U33 15 Plastic rase 1 amp silicon rectifiers IN4000 series. . 0.50 

U:3.1 30 Sil. PN)' alloy trans. TO -5 B('Y26. 25302 4 .. 0.50 

U:l2 25 Sil. planar trans. PNP 10.18 2N2t0ì .. 0.50 

U36 25 SII. planar NPN trans. TO -5 BFY50 51 52 _ 0.50 

U37 30 Sil. alloy trans. SO.2 PNP. 0C2(0 2S329 0.50 

U38 20 Fast switching .sil. trans. NPN. 400Mc s 2N3011 .. 0.50 

1139 30 RF germ. PNP trans. 2N130315 TO.5 0.50 

U40 10 Dual trans. 6 lead TO-5 2N21E0 0.50 

1141 25 HF germ. trans. TO.1 0C45 NKT72 0.50 

U42 10 VHF germ. PNI' trans. TO -1 NKT6H7 AF 117 0.50 

U43 25 Sil. trans. plastic TOI8 A.F. RCl13 :114 0.50 

044 20 Sil. trans. plastic TO -5 BUI15 116 ........ .... 0.511 

U45 7 3 -Amp SCR's TO.6S case up to 600V 1.00 

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 :45181/81D 0.50 
Q5 4 0075 transistors 0.50 
Q6 4 OC72 transistors .. ... 0.50 
Q7 4 ACI28 trans. PNP high gain 0.50 
18 4 AC126 trans. PNP 0.50 
Q9 7 O(81 type trans. 0.50 
Q10 7 0071 type treno 0.50 
QII 2 3('127 128 comp. pairs PNP/NPN . 0.50 
Q12 3 ÁF116 type trans. 0.50 
Q13 :1 AF117 type trans 0.50 
Q14 3 0C171 H.F. type trans 0.50 
QI5 5 2N2926 sil. epoxy trans. 0.50 
Q16 2 GET880 IoW noise germ. trans. . 0.50 
Q17 :3 NPN 1 ST141 & 2 ST140 0.50 
Q18 4 Madt's 2 MAT 100 & 2 MAT 120 0.50 
Q19 3 Madt's 2 MAT 101 & I MAT 121 0.50 
Q20 4 0C44 germ. trans. A.F 0.50 
Q21 3 AC127 NPN germ. trans. 0.50 
Q22 20 NRT trans. A.F. R.F. coded 0.50 
Q23 10 0A202 sil. diodes sut -min. 0.50 
Q24 H 0Á81 diodes 0.50 
Q25 6 1N914 sil. diodes 75PIV 75mA 0.50 
I 26 8 OAS5 germ. diodes sub -min. IN69 0.50 
Q27 2 10A 600PIV sil. recto. 15455. 0.50 
Q28 2 Sit power recto. HYZ.13 0.50 
Q29 4 Sil. trans. 2 25696. 1 2N697 

1 - 25698 0.50 
Q30 7 Sil. switch trans. 2N706 NPN 0.50 
Q31 6 Sil switch trans. 2N708 NPN 0.50 
Q32 3 PNI' sil. trans. 2 2NI131, 1 

2N1132 . 0.50 
Q33 3 Sil. NPN trans. 2NI711 0.50 
Q34 7 Sil. NPN trams. 252369, 500MHZ 0.50 
Q35 3 Sil. F'NP TO -5 2 2N2904 & 

I 2N2905 0.50 
Q36 7 2N3646 TO -l8 plastic 300MH2 NPN 0.50 
Q37 3 253053 NPN sil. trans 0.50 
Q38 7 PNP trans. 4 2N3703. 3 253702 0.50 
Q;19 7 NPN trans. 4 - 253704. 3 253705. 0.50 
Q40 7 NPN amp. 4 257707. 2 3N3705 0.50 
Q41 3 Plastic NPN TO -I8 2N3904 0.50 
Q42 6 NPN trans. 255172 0.50 
Q43 7 RC107 NPN trans. 0.50 
Q44 7 NPN trans. 4 BC108, 3 BC109 0.50 
Q45 3 HC113 NPN TO.18 trans....... 0.50 
Q16 3 BC115 NPN TO -5 trams. 0.50 
Q.17 6 NPN high gain 3 BC167, 3 BC1680.50 
Q.18 4 RCY70 NPN trans. TO -18 0.50 
Q49 4 NPN trans 2 BFY51. 2 BFY52 0.50 
Q50 7 BSY28 NPN switch TO.18 0.50 
Q51 7 13SY95A NPN trans. 300MH2 .. 0,50 
Q52 8 BY100 type sil. rect. 1.00 
Q53 25 Sil. & germ. trans. mixed all 

marked new .. .. 1.50 

Code Nos. mentioned above are given os a guide to the type of device 
in the Pak. The devices themselves are normally unmarked. 

PRINTED CIRCUITS --EX- COMPUTER 
aith o, miro tors Ind Mtn ponents 

10 boards give a guaranteed :30 trans and 30 diodes. 
Our price 10 boards, 50p. Plus IOp P. & P- 
100 Boards 23. P. & P. 30p. 

PHOTO TRANS. 
OCP71 Type. 430 

SIL. 0.t. DIODE'S 2P 

30or0W 30..äM 
4OPIV(Mln.) 100..1.50 
Sub -Mlo. ó00..0-M 
Foil Tested 1,000..0-00 
Ideal for Organ Builders. 

100 VCR NIXIE DRIVIt! 
TRAIOSI'OR. Sim. 
88X21 C407, 2511193 
FULLY TESTED AND 
CODED ND 120. 1.24 
170 each. TO.S N.P.V. 
20 op 1SP 00ch. 

D1SD1 Ulan Unilateral 
switch 600 scale. 

A Silicon Planar, mono- 
lithic Integrated circuit 
having thyristor elec. 
Weal characteristics, but 
with an anode gate and a 
bout -in "Zener" diode 
between gate and 
cathode. Full data and 
application circuits avail- 
able on request. 
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SII. trans. suitable for 
P.E. Organ. Metal TO -111 
Eget. ZTX300 531 each. 
Any Qty. 

NEW LINE 
Plastic encapsulated 2 
amp Bridge Recto. 

50 v RMS 32p each 
100 v RMS )7p each 
400 v RMS 44p each 

Size 15 mm x 6 mm 

POWER TRANSISTOR BONANZA! 
GEIHRAL PURPOSE GIDRH. PIP 

Coded GPI00. BRAND NEW TO -3 CASE. POSS. AD 161 NP.4' 
REPLACE.: -0025- 50- 20- 30- 35 -36. NKT 401 -403- 
404 -416-- 406 -430 -451-462 -453. T13027 -3028, 25250A. 
2N456A- 457A-458A, 25511 A B. 20'2.20H222, ETC. AD I62 p 1' 

VCBO 80V VCEO 50V IC 10A PT. 30 WATTS life M/F COMP 
30 -170. 
PRICE 1 -24 25-99 100 up GERM TRANS. 

Up each 400 each SOP each OUR LOWEST PRICK 

SILICON Web Voltage 1160V NPN OF 559 PER PAIR. 
TO -3 case. O.P. 8vltching Amplifier 

2N3055 SILICOI N WATTS Applications. Band new (tided R 2400 HATCHLD IPI /FNP VCBO 260IVCEO 100 /1C 6A /30 Watts. BIP 19 NPN TO -3 HPE type 20 /IT SMHZ. 115 WATTIIL Plastic. 
OUR PRICE EACH : POSSES IP% HIP 20 PNP. Brand 
1 -24 25-99 100 op 50p EACH new. 

500 469 400 VCBO 100 /VCEO 50/ 
LA-STOCK TYPE EACH Al PRICID IC 10A. EIRE type 
0020 609 0028 400 AD149 alp 815131 
0C22 30p 0029 400 AL102000 BD132000 

702 50139 700 100 /ft 3m112. 
BDI40 Mp 

70p OD166 76p 
OUR PRICE PER 
PAIR : 0023 SSp 0035 Up ALIOS Up 1117135 

0024 45p 0036 40p BD121 Sop BD136 Sop P0100 63 1 -24 25 -99 100 
0026 260 AD140400 BD123 760 B15137 700 25305443 pa. pa. pa 
0028000 AD142400 5012470/ BD138 SOP M0 6611 SOP 

BTL MICHOLO0IC CItCOI7'O 
Price each 

Epoxy Too case 1 04 05 -99 100 up 
01.900 Buffer ¡Sp 3S0 270 
0L914 Dual 21/p 

gate P v 275 
äL923 .7-IC alp-flop 50p 47p 460 
Date and Circuits Booklet for 1C'. 
Price 7p. 

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

Prof. Type No. 
15014 pin type 
TSO16 pin type 
Low Cost No. 
BPS 14 
BPS 16 

1.24 

15p 
lop 

25.99 
27p 

100 up 
25p 
30p 

13p Ilp 
14p 12p 

SIIdCOE PHOTO TRAI- 
036TOR. TO -18 Lens end 
NPN Situ. toBP 25 and P21. 
BRAND NEW. Full data 
avaiable. Folly guaranteed. 
Qty. 1.2425.99 100 up 
Price each 46p 400 360 

F.E.T.'S 
2163819 .. 
253820 .. 
253821 
253823 
256468 
255459 
BFW 10 
MPFI05 

30p 
65p 
36p 
SOP 
400 
400 
40p 
40o 

NEW EDITION 1911 
TRANSISTOR EQUIVALENTS 
BOOK. A complete cross reference 
and equivalents book for European. 
American und Japanese Transis- 
tore. Exclusive to BI -PAK SOS 
each Red cover edition. 

A LARGE RANGE OF TECHNIC- 
AL AND DATA BOOKS ARE NOW 
AVAILABLE EX. STOCK SEND 
FOR FREE LIST. 

MI STOCKS of Individual devices 
are 

n 
ow too numerous to mention in 

this Advertisement. Send B.A.E. 
for our listing of over LON 
Semiconductors. All available !a- 
Dtsak at very competitive prices. 

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 Belies List before you by any I.C's. Our prices are 
the lowest possible. All devices ex- stock. Pull spec. guaranteed 

111-PAZ PHa and st7. Ries. 111-PAZ Price and ety. prices 
Ord.t 10. 1 -2/p48 26-99 100 op Order In. 1 -24 25 -99 100 up 

BP00- 8147100 0'16 014 012 BP86- 8N7486 OOP 030 01$ BP01- 807401 016 014 0.11 HP90- 4E7490 067 064 
008 BPO2- 8N7402 016 014 011 BP91- 8N7491AN 087 0.84 0.78 3P03- 807403 016 014 013 BP92- 807492 087 0 64 068 BP04- 807404 0.16 014 010 8P93- 007493 047 0.64 068 BP06- 807405 0.15 014 0.1/ BP94- 807494 0.77 0 74 068 Bp07- 807407 018 017 0.18 BP95- 807496 077 074 0.68 

80'68- $N7408 010 017 016 BP96- 807496 0.77 074 068 8P09- 8N7409 010 017 018 BP100 =8074100 176 166 1.66 
HP10_807410 0.15 014 011 BPI64- BN74104 0.97 0 -N 088 8P18- 807413 ON ON 084 BP105- 8N74101 047 004 0.88 
B7141 -807416 046 040 038 BP107- 8074107 0.40 038 0.86 BP17- 807417 043 040 048 BP110- 8074110 066 058 060 BP20- 807420 016 0.14 0.13 BP111- 81474111 1.25 1 16 1.00 BP30- 807430 016 014 011 BP119- 8074118 1.00 006 0.90 8P40- 8147440 016 014 013 BP119- 8074119 1.86 116 1.10 
BP41 8E7441 007 084 068 HP121- 8074121 087 0.64 068 BP42- 807442 067 004 0.66 BPI41- 8E74141 067 064 068 
BP43 -8167443 1.06 106 1.76 8P146- 8N74146 1.60 1 40 180 BP44- 807444 106 1.66 1.76 BP150- 8N74160 1.80 1 70 140 
8P46 - 807446 146 1.86 176 8P151 - 8074151 100 0.06 090 
BP46 a 807446 0.97 004 083 BP168- 8E74163 100 110 096 BP47- 8N7447 097 004 083 BP164- 8E74164 1.80 1.70 160 8P48- 807448 097 094 0.88 BP166- 8074156 140 100 1 -00 BP60- 887460 016 014 011 BP166- 8074166 140 180 120 BP51- 807461 016 014 0.12 0P160 =8074160 180 170 1.60 
BP53- 007463 016 014 012 BP161- 8074161 180 170 160 
51704- 807464 0'16 014 042 BP164 =8074164 200 100 180 

HP166- 8074168 200 190 180 
BP60- 807460 0.16 0.14 018 HP181 =8074181 076 260 P -40 
8P70 - 8N7470 098 ON 044 BP182 =8074189 0.07 094 088 
5P73- 8N7472 020 026 044 BP190- 8N74190 8.60 826 800 
8P73- 807478 007 026 043 BP191- 8074191 Sib 836 300 
BP74- 807474 007 046 0-82 BP102- 81474192 810 106 176 
BP76- 007470 047 0.45 040 BP193..8074193 2.10 106 1.76 
15776- 8147478 043 040 038 BP198- 8074195 110 1P0 096 
BP80- 807480 0.87 004 068 BP106 =81471196 180 170 160 
BP01- 8147481 097 094 0.08 BP197- 8074197 1.80 170 160 
BP82- 807482 007 064 089 0P108- 81471198 660 000 4'00 
0P98- 807483 110 1.06 005 BP199- 8074199 6.60 If 00 4.00 
PRICE -MIX. Devices may be mixed to qualify for quantity prices. 
PRICES for quantities In omen of 600 piece. mixed, on application. 
Owing to the ever Increasing nun of TTL 74 Series please check with us for supplies 
of any device. not listed above, u It I. probably now In stock. WARE 3442. 

LINEAR I.C's- 
FULL SPEC. 

É OO C- 8L901C 
1-24 
680 

Pria 
Up 

100 
469 

HP 7010 -07.7010 629 609 460 
BP 7020- 8L702C asp 6011 460 
BP 702-72702 

53p 45p 400 
BP 709-72709 68P 45o 40, 
BP 709P-41.709C 53p 45p 40p 
BP 710-72710 68p 46p 40p 
BP 711-pA711 08p 150p 46p 
BP 741-72741 

753 600 6011 
44A 7000-{4A703C 43P 35P 07P 
TAA 2611- 70p 60p 660 
TAA 293- 90o 7by 700 
TAA 360 

1700 1689 16041 

LOGIC DTL 930 SERIES 
I.C's 

ROCK BOTTOM PRICES 
Price 

Iwo. 1 -24 22.99 100 up 
BP930 

109 1ó 11¡ i 
Bre33 lap 120 11p 
BP936 l8p 120 1141 

BP936 lap 120 11P 
BP944 

120 120 1141 
8P945 26p !4p 229 
RP946 100 110 10p 
BP948 Pap 240 230 
HP951 669 000 669 
BP992 l2p lip 101 
BP9093 40p 88p 660 
BP9094 400 88p 860 
BP9097 40p 38p 860 
H P9099 40p 38p 300 

Devices may be mixed to qualify for 
quantity price. Larger quantity prices on 

application. (DTL 930 Bedew only,. 

NUMERICAL INDICATOR TUBES 
MODEL CD66 GFt 116 3015F 
Anode voltage 
(Vdc) 

170 
min 

175 
min 

5 

Cathode cur'nq(mA) 

Numeral h'ght (mm) 
Tube height (mm) 

2.3 14 8 

16 13 9 

47 32 22 

Tube diameter (mm) 19 13 12 

I.C. driver rec. BP41 
or 141 

BP41 
or 141 BP47 

,PRICE EACH £1.70 £1.55 £1.90 

All indicators 
0.9 + Decimal 
point: All side 
viewing: Full 
data for all 
types available 
on request. 

STOP PRESS! NOW OPEN 
BI -PAKS 1'ÿW COMPONENT SHOP 

A wide range of sll types of electronic component and equipment 
available At competitive prices. 

II, ALDOCK ST. (A10), WARE. HERTS. Tel. : 61593 
OPEN 9.15 -6 TUES. to SATS. FRIDAYS UNTIL I p.m. 

MAY 1972 

BI -PAK DO IT AGAIN! 

501VI/pk 25w (RIMS) 
0.1% DISTORTION 

HI -FI AUDIO AMPLIFIER 
THE AL50 

* Frequency response 15Hz 
to 100,000 -1dB. 

* Load - 3, 4, 8 or 16 ohms. 
* Distortion - better than * Supply voltage 10 

.1 % at 1KHz. 

ONLY 
£3.25p each 

- 35 Volts. 
* Signal to noise ratio * Overall size 63mm 

80dB. x 105mm x 13mm. 
Tailor made to the most stringent specifications using top quality 
components and incorporating the latest solid state circuitry and 
ALSO was conceived to fill the need for all your A.F. amplifica- 
tion needs. FULLY BUILT - TESTED - GUARANTEED. 

STABILISED POWER MODULE 
AP80 is especially designed to power 2 of the AL50 Amplifiers, 
up to 15 watt (rms) per channel, simultaneously. This module 
embodies the latest components and circuit techniques incorpor- 
ating complete short circuit protection. With the addition of the 
Mains Transformer MT80, the unit will provide outputs of up to 
1.5 amps at 35 volts. Size 63mm x 105mm x 30mm. 
These units enable you to build Audio Systems of the highest 
quality at a hitherto unobtainable price. Also ideal for many 
other applications, including:- Disco Systems, Public Address, 
Intercom Units, etc, Handbook available 10p. 

STABILISED POWER MODULE SPM80 £2.95 
TRANSFORMER BMT80 £1.95 p Er p 25p. 

SPECIAL COMPLETE KIT COMPRISING 2, AL50's, 1 

SPM80 Er 1, BMT80 ONLY £11, FREE p Er p 

DTL & TTL INTEGRATED CIRCUITS 
Manufacturmi "Fall oat " ---out of epee. devices iodatiing functional units and port 
function but clawed as out of epee. from the manufacturen' very rigid specifica- 
tions. Ideal for lemnlug about I.C'e and experimental work. 

Pak lo. Pak 114 
010930 = 12 x µA 930 .. 600 1.110948 = 6 x µA 948 .. 600 
010932 = 12 x µA 932 .. 600 090061 = 6 X µA 961 .. 600 
1110938= 12 X µA 903 .. 609 010961 = 12 X µA 981 .. 600 
010936 = 12 x µA 936 .. 600 ÚI09093= 6 x µA 9093 .. 50p 
UIC936 = 12 X CA 938 .. 60p 1719094 = 6 X pA 9004 .. 609 
010944 = 12 X µA 944 .. 50p 15109097 - 8 X µA 9097 .. 600 
U70046 = 8 x µA 945 .. 600 UIC9099 = 6 x µA 9099 609 
UIC946 = 12 X µA 948 .. 600 UI03.9 26 Assorted 930 Series 1160 
Pecks cannot be spilt but 25 Assorted Pieces (our mix) la available no Pack UlOXO 
Data Booklet available for the BP930 Bevies, PRICE 13p 

UIC00- 12x74000 600 111C46 Pi 6x744614 600 17112e1 0574818 OOP 
111001- 12574010 609 271047 6x 7447N 50p UIC82 6x740216 609 
U1009- 12X74020 60p 1.7IC48- 65744870 60p 111083 2x742200 669 
U0003- 12X73030 602 UIC60 -12 574600 50p 1/1088 6574880 Up 
01C04 12 X 7404 500 Ú1061- 19x746114 50y U1090 0x749070 669 
W00ó- 12x74060 Sop UIC68- 12X7463N 600 UIC91 65749121 Sop 
U1C10- 12x741070 60p U1064- 12574640 600 111092 6x74920 609 
UICIB 8x741214 60p 111060- 19%74600 60p ÚI(793 60749317 660 
U1020- 12X742014 564 UIC70 8x74700 60,, U1094 5074940 660 
UIC4O- 18X7440N Sep 1.11C72 8%74790 sop W006 6x74960 Sip 
UIG1 5X7441AN 609 171(7738 8 %74780 50p UI(R8 ó%7406N No 
111049- 6X744270 60o 01074 8x74740 600 Ú1C191 -6 X 74121 609 
UIC43- 5X7443N 60o 11I075 - 8x747514 60p VICE' -23 XAwt'd 
UIC44 5 X 74440 60p 111078- 8 x 74760 bop 74'. UN 
UIC46 - 6 x 7445N 609 131080- 6 x 74800 Ny 

All prices quoted in new pence Giro No. 388 -7006 
Please send all orders direct to warehouse and despatch depart ,vent 

B/- P.4/ff 
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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RADIO MO 
ELECTRON I C 

BOOKS 

MODEL RADIO CONTROL 
Detailing both Theory and Practice, this book, 
by leading authority Paul Newell. will become 
the standard reference work. A brief historical 
survey leads up to a detailed description of 
proportional systems, with over 100 illustrations, 
including theoretical circuits and p.c. layouts for 
an advanced digital system. 
134 pages. Price 12.25 U.K..Postage 13p 

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

theory and 
ractice of 

MODEL 
RADIO 
CONTROL 

ELLER 

McNapment at systems 
prapartl anal explained 
digital system design - 
practical examples and 
mu circuit denn. 

Price 30p. U.K. Postage 3p 

LOW COST PROPORTIONAL 
Modellers who want to save money buy this volume when converting single 

channel equipment to simple proportional. They find a wealth of really up to 
date information in the clear descriptions, full size practical and working draw- 
ings, plus over a dozen circuit modules for pulse proportional units. 
118 pages. trice 11.05 U.K. Postage Ilp 

1 

ROOK 
RRRgRR 

ON SALE NOW at all leading 
shops or direct from: 

RADIO MODELLER, BOOK SALES, 64 Wellington Road, Hampton Hill, Middx. 

READY NOW! 
The 1972 ELECTROVALUE CATALOGUE 

96 pages plus cover. Packed with thousands 

of items for the constructor etc., semi- 

conductors, Siemens capacitors, resistors, 

etc., accessories and many other items. 

ATTRACTIVE DISCOUNTS EVERY- 

THING BRAND NEW AND GUARAN- 

TEED PROMPT NATION -WIDE SERVICE. 

Send 10p for Catalogue, post free to: 

ELECTROVALUE Dept. RCI St. Judea Road, Englefield 
Green, Egham, Surrey TW20 OH B. 

Hours: 9 -5.30, 1.0 p.m. Saturdays. 

Phone: Egham 5533 and 4757 (STD 0784 -3). Telex: 264475. 

NAME 

ADDRESS 

JERMYN 
All semi -conductors from Motorola G.E. (USA), 
Raytheon -TAG available ex stock at 
distributor prices on a cash with order basis. 

Special Kit Offers 
Capacitor discharge ignition system (based on 
Practical Wireless design). Only £7.75 including P&P. 
Please state -- or 

Domestic light dimmer. Only £2.80 complete. 
200 watt rating. 

PA263 IC PC board and full circuit. Needs only 12 
capacitors /resistors to build 31 watt mono amplifier. 
Freq response 30hz to 100Khz. Closed loop distortion 
better than 5%f1.75 or £3.50 for stereo. 

All items at 15p post + packing unless stated otherwise. 

Mail order only. 

Dept PAT 1 

Jermyn Industries Ltd 
Vestry Estate 
Sevenoaks 
Kent 
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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 29p 

BOUND VOLUME NO. 23 

OF 

"THE RADIO CONSTRUCTOR" 

AUGUST 1969 to JULY 1970 

Limited number of this volume still available 

PRICE £1.88 Postage 29p 

We regret all earlier volumes are now 
completely sold out. 

Available only from 

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

MAY 1972 

Now 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 
little of your spare time and 
the surprisingly low fee, pay- 
able monthly if you wish. And 
the equipment remains yours, 
so you can use it again and 
again. 
You LEARN 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 

and Electronics - even if you are 
a `non -technical' type. And, if 
you want to make it a career, 
B.I.E.T. has a fine range of 
Courses up to City and Guilds 
standards. 
New Specialist Booklet 
If you wish to make a career in 
Electronics, send for your FREE 
copy of `OPPORTUNITIES IN 
TELECOMMUNICATIONS / TV 
AND RADIO'. This brand new 
booklet - just out - tells you all 
about TECHNATRON and 
B.I.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 

IPlease send 
obligation. 

I 

I 

I 

I 

books and full information - free and without 

NAME AGE 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

OCCUPATION 

I 

I 

I 

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

m - - - M M N IMIE 
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THE MODERN BOOK CO 

RADIO TECHNICIAN'S 
BENCH MANUAL 

by H. W. Hellyer £3 Postage 10p 

ARRL Radio Amateur Handbook 
1972 edition. £2.70 Postage 25p 
Integrated Circuit Pocket Book 
by R. G. Hibberd. £2.50 Postage 10p 
Audio Technician's Bench Manual 
by John Earl. £3 Postage 10p 
Servicing Transistor Radio Receivers 
by F. R. Pettit. 75p Postage 6p 
Practical Transistor Servicing 
by W. C. Caldwell. £1.90 Postage 10p 
49 Easy Transistor Projects 
by R. M. Brown. 90p Postage 10p 
Radio, Television Et Audio Test Instruments 
by Gordon J. King £3.80 Postage 20p 
1972 World Radio -TV Handbook 
£2.80 Postage 10p 

Foundations of Wireless Et Electronics 
by Scroggie. £1.80 Postage 20p 
Colour Television Picture Faults 
by K. J. Bohlman. £2.50 Postage 10p 
20 Solid State Projects for the Home 
by R. M. Marston. £1 Postage 6p 
Tape Recorders 
by H. W. Hellyer. £2.25 Postage 10p 
Radio 
by David Gibson. 75p Postage 10p 
T.V. Fault Finding 405/625 Lines 
by J. R. Davies. 50p Postage 6p 
R.S.G.B. Amateur Radio Techniques 
by Pat Hawker. £1 Postage 10p 
Radio Valve Et 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 

COMPONENTS 
HOBBYIST - AMATEUR - DOMESTIC 

SURPLUS INDUSTRIAL - BULK OFFERS 
DIODE PACKS 50p post Free 

ALL TESTED AND NEW 

D1. 10 x 50 volt 300m /A miniature BAV10 - OF2 - 
0A200 -202 type. 

D2. 10x 1 amp. 1,000 P.I.V. rectifier BY127 type. 
D3. 15 x Germanium signal, 0A81 - 71 -91 etc., type. 
D4. 5 x BZY88 type 400 m.w. Zener diodes. Voltages 

available: 3.9, 4.3, 4.7, 5.1, 5.6, 6.8, 7.5, 8.2, 9.1, 
10,11,12,13,14,15,16. 

* * * * * * * 
6mfd. 3 volt miniature electrolytics 2p each S.A.E. 
12,000mfd.12 v. can 35 p post free. 

1 " and 11" can clips 2p. each. Please add postage. 

T05 Heatsinks style 154 pushfit high conductivity 
5p. each plus stamped addressed envelope. 

Green indicator, push fit flush panel mounting. Takes 
M.E.S. bulb 10p. -+ S.A.E. 

Metal M.E.S. clip on bulb holder 3p. + S.A.E. 

FX2236 Ferrox cores 5p. + S.A.E. 

Miniature sealed edgewise switch 1 pole, 3 way and off. 
10p. plus stamped addressed envelope. 

THE RADIO SHACK 1ÓAMS8PM 

161 ST. JOHN'S HILL 
BATTERSEA, S.W.11 01 -223 5016 

582 

RADIO AMATEURS 

The Radio Society of Great Britain 
is YOUR national society 

YOU NEED THE RSGB! 

THE RSGB MUST HAVE 
YOUR SUPPORT! 

Benefits of membership include: 
Representation in amateur radio matters at 
national and international level. 
Radio Communication, the Society's month- 
ly journal; technical publications; QSL 
Bureau; Contests and Operating Awards. 

Write for full particulars of membership to.. 

The General Manager, RSGB (RC), 
35 Doughty Street, London WC1 N 2AE 
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BIPRE-PAK 
COMPLETE 
TELEPHONES 
Normal household type 
as supplied to the Post 
Office, ex. G.P.O. Only I 

95p each. p. & p. 35p 
Bach. 

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

ONLY SOp 

NEW TESTED AND GUARANTEED PAKS 

B S 4 Phete Cans, Sun Batterie.. 
SOP P 

579 4 IN4007 Sil. Rec. diodes. áÁp 1.0001PIV lamp plastic 

S OI 0 :fed Switches, mixed types 50p 
se an 

699 200 Mixed Cawciters. Ap r x 
geantitr. <eented by we ¡ñt' SOP 

I144 250 Mixed' Resistors. Appren. 
quantity counted by weight 50p 

917 40 inawoand Yeoi,tera. Mixed 

11411 4 5Y127 Sil. Recs. 
1000 MV. 1 amp- plastic 

H9 2 O P71 Lh Light i t 

H11 1 50 NKTISS/159 G km. inde,, 

50p 

SOp 

50p 

50p 
His 10 OC71175 acceded black glass 

type PNP Germ. 

HIS 10 OC$1181D encoded white 
Blase type PNP Germ. 

ML 20 OCR 
Ä 

/.11.0-r ̂ Silicon 

H25 20 
ceded MC 
0A47 poli, 

S2 
bonded diodes 

50p 

SOp 

50p 

50p 

NEW UNMARKED UNTESTED PACKS 

so" ISO Germ m Diodes 50p Min. flau type 
Ns 200 Trans. m faccurars' rejects 

11 rm. NPN, PNP, Sil. and P 
Germ. 

3114 100 Silicon Diodes 00.7 glass 
acute. ce 0A200, 0A202 

5Ba 50 sil. D;edat tub. min. 
IN914 and íN916 type, 

S0p 

SOp 

SU 50 Sil. Tr ansO NCP2N0P NP 
c6Á 

BSY9SA, etc. 

01 

S0p 

50 Grrmaniun;Tramnter, 
PNP, A.F. & R.F. 

H s 

H IS 

1117 

40 250mW. Zane, Diodes 
00-7 Min. Glass Type 

25 Mixed volts. If watt Zenon, 
Top hat type 

20 
HIS 30 

3 amp. S ilicon Stud 
rectifiers motto mots 
Ty 

mHÁa. 

t 
Miniaen vita. 

c tiSan, sop 

50p 
50p 

50p 

SOp 

1416 8 m Eaperianteri Pak of 
Integrated Circuits. Data 
supplied 

50p 

Mae 20BY12617TYpaSíreonRecoSers 
5OP 

I amo plastic. Mined volt.. 

MAKE A REV COUNTER 
FOR YOUR CAR 
'The ' TACHO BLOCK'. This 
encapsulated block will turn any 
,0-I mA meter into a linear and 
accurate rev. counter for any 
car with normal coil ignition 
system. 

£1 each 

r Vi 

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

FULLY TESTED AND MARKED 

SEMICONDUCTORS 

AC107 
AC126 
AC127 
AC128 
AC176 
ACYI7 
AF239 
AF196 
AF139 
BC154 
BC107 
BC108 
BF194 
BC109 
BF174 
BFY50 
BSY25 
BSY26 
BSY27 
BSY2a 
BSY29 
BSY95A 
0C41 
0C44 
OC45 
OC71 
0072 
OCgI 
OCSID 
0083 
OC139 
OC140 

6p 
0.15 OC170 
0.15 0C171 
0.17 OC200 
0 1S 0C201 
0.20 2G301 
0.20 2G303 
0.30 2N711 
020 2N1302-3 
0.30 2N1304-5 
0.20 2N 1306.7 
0.19 2N130&9 
0.10 2N3019FET 
01S 
0.10 
020 
0.1S 
0.13 
013 
0.17 
0.13 
0.13 
0'10 
0.15 
0-13 
0.10 
0.10 
0.10 Diodes 
0.13 AAY42 
0.13 0A95 
0 18 0A79 
0.13 OASI 
015 1N9114 

Power 
Transi 
000 
0C23 
OC25 
0C26 
OC25 
OC35 
0C36 
AD149 
AUTIO 
25034 
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- 
lent replacement for the 2N3819. 
Data sheet supplied with device. 
I -10 30p each, 10.50 25p each, 

P 50 20p each. 

Lp 

O.23 
0.23 
0.25 
0.25 
0.13 
0.13 
0.50 
0. 15 
0.17 
8.20 
O.22 
0.45 

0- SO 

0-30 
o-25 
0.25 
0-30 
0-25 
0-37 
0.30 
125 
0-25 
050 

0.10 
0' 09 
O-09 
0.09 
0.0 

BULK BUYING CORNER 
NPN /PNP Silicon Planar Transistors. mixed, untested. 
similar to 2N706 /6A /S, BSY26- 29,BSY9SA, BCY70, etc. 
.33 per S00; 0 per 1,000. 

Silicon Planar NPN Mastic Transistors, untested, similar 
to 2143707 -I 1, etc.. 64.25 per SOO: IA Per 1.000. 

Silicon Planar Diodes, DO -7 Glass, similar to 0A200/202. 
BAY3I -36, 64 -SO per 1,000. 

NPN /PNP Silicon Planar Transistors. Plastic TO -I8. 
milan 

L 
t 11C113/4, BCIS3 /4, SFI53/160, etc.. ads 

Per 500; LS per 1,000. 

OC44, 0055 Transistors fully arked and tested, 
500+ as Sp each: 1,000+ at N each. 

OC71 Transistors. fully marked and tatted, 500+ at 
b each; 1.000+ at Sp each. 

3823E Field effect Transistors. This is he 2N3123 in 
Plastic Case, 500+ ISp each: 1,000+ lep each. 

I amp Mini lestic Diodes- 
1104001, 500 + at 4p each; 1.000 + at 3p each. 
IN4004. 500 - at Sp each, 1,000+ at 4p each. 
IN4006, 500 F at by each, 1,000 + at Sp each 

1144007. 500 A at Sp each, 1,000 + at 7p each 

BI- PREPAK LTD 
MAY 1972 

FREE CATALOGUE 
FOR 

4", 
^^ 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CIRCUITS, 
FULL PRE -PAK 
LISTS. 

8 RELAYSFOk£1 

VARIOUS TYPES 
P. & P. 25p. 

COLOUR T.V. LINE OUTPUT 
TRANSFORMERS 

Designed to give 25kV when used with PL509 
and PY500 elves. As removed from colour 
receivers at the factory. 

NOW ONLY SOp each 
Nut and pocking 23p. 

Quantity 1 -10 IO -SO SO 

86105 Varicap Diodes 10p Sp 4p 
OC71 or 72 Fully Tested 

Unmarked Sp Sp 4p 
Matched Sets 1-OC44 and 

2 -0C4S's. Per Set. Up lop ISp 
0A47 Gold- Bonded Diodes, 

Marked and Testad 3p 35 2p 
I -watt Zener Diodes 7.5, 

24, 27, 30, 36, 43 Volts Sp 4p 3p 
10-watt Zeiler Diodes 5.1, . 

8l2, 11, 13, 16, 24, 30, 
100 Volts SOp 17p ISp 

Micro Switches, S /P, C/O 2Sp 20p ISp 
I -amp Bridge Roc's 25 -volt 2Sp 22p 20p 

INTEGRATED CIRCUITS 
SL4030 Audio Amp.,3 -Watts 2 -011 1.1% 1SO 
709C Linear Opp- Amp. 25p 20p 1Sp 
Gates, Factory Marked and 

Tested by A.E.I. 25p 22p SOp 
I. K. Flip -Flops Factory, 

Marked and Tested by 
A.E.I. 40p 3Sp 

4SP SN7490 Decade Counter SOP 45p 
UL914 Dual 2 IIP Gate 40p 350 30p 

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

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. 
Theta are just two of our popular lines: 
B.P.1 Transistor Equivalents and 

Substitutes; 40p 
This includes many thousands of British 
U.S.A., European and C.V. equivalents. 
The Iliffe Radio Valve IL Transistor 
Data Soak 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. ` I '_IM ME IN OEM 
Pisase send me the FREE Br- Pre -Pak Catalogue 

NAME 

ADDRESS 

MINIMUM ORDER Sop. CASH WITH ORDER , 
PLEASE. Add 10p Post and puking per ender. 
OVERSEAS ADD EXTRA FOR POSTAGE I 

DEPT. C, 222 -224 WEST ROAD, WESTGLIFF -ON -SEA, ESSEX, SSO 9DF 

TELEPHONE: SOUTHEND (0702) 46344 
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Ask for 
deta Is of 
our Credit 
Account 
Servüce. 
24 -hour 
Phone 
Service. 
Ring 
01 -648 8422 

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

You'll be glad you did 
when you get TH IS one! 

A components catalogue is so vital to any keen constructor that it sim- 
ply does not pay to make do with less than the best. True, the best may 

cost a little more ... but it's the cheapest in the end. So invest in a Home 

Radio Components Catalogue, listing over 8,000 items, more than 1,500 

of them illustrated. If you call at our shop the catalogue is yours for 
just 50 pence. If you order by post - 70 pence, including postage and 

packing. You also get 10 Vouchers, each worth 5 pence when used as 

instructed - so you can get the cost of the catalogue back in any case! 

I 

I 

Please write your Name and Address In block capitals 1 

NAME. 

ADDRESS 

The price of 70p applies only to catalogues purchased , HOME RADIO (COMPONENTS) LTD., Dept. RC, 
by customers in the U.K. and to BFPO addresses. 234 -240 London Road, Mitcham, Surrey CR4 3HD. 

I 
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TNERadio Constructor 
Incorporating THE RADIO AMATEUR MAY 1972 

Vol.25 No.10 

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 
prcvided acknowledgement of source is 
given. 

Annual Subscription: £2.70 (U.S.A. and 
Canada $7.00) including postage. Remit- 
tances should be made payable to Data 
Publications Ltd ". Overseas readers 
please pay by cheque or International 
Money Order. 

Technical Queries. We regret that we 
are unable to answer queries other than 
those arising from articles appearing in 
this magazine nor can we advise on 
modifications to equipment described. 
We regret that such queries cannot be 
answered over the telephone; they 
must be submitted in writing and 
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Small 
Transmitter 

for 
The appearance of the completed transmitter 

Two Metres 
by 

A. S. Carpenter, G3TYJ 

A low -cost transmitter suitable for operation in a car having a 
12 -volt positive earth system 

THE SIMPLE TRANSMITTER TO BE DESCRIBED WAS BUILT 
for use in a car with a positive earth system and, 
at the time of writing, cost approximately £10 to 

construct. The rig occupies little space and all power 
supplies are picked up via a 9 -pin socket at the rear, 
these being 12 volts for heaters and 250 volts for h.t. 
The h.t. supply source is external to the transmitter. 

Functionally the transmitter operates in mode A3 
(a.m.) only and no provision is made for Al (c.w.) 
emission. The transmitter p.a. stage is arranged as a 
push -push doubler, a system not often seen in v.h.f. 
rigs, the advantage being that odd -order harmonics are 
suppressed so that if 72MHz input is applied, output is 
at 144MHz or there is none at all. Additionally no two 
r.f. stages in the transmitter are tuned to the same 
frequency and this benefits stability. With a QQV02 -6 
valve in the p.a. position the transmitter runs at some 
6 watts d.c. input; a QQV03 -10 is also usable but is 
unlikely to be fully modulated. 

Metering by r.f. sampling at the p.a. stage is utilised, 
the more usual current monitoring system being 
rejected on the grounds that p.a. anode current `dip' in 
v.h.f. transmitters does not always coincide with maxi- 
mum r.f. output. The method adopted is efficient in 
terms of signal transmission but does not allow the 
operator to keep a check on the p.a. current being 
drawn - except at the setting -up stage. At the cost of a 
586 

few additional components, however, both forms of 
p.a. monitoring can be included if desired and to this 
end suggested circuitry will be discussed later. 

TRANSMITTER CIRCUIT 

The complete r.f. section of the transmitter can be 
seen in Fig. 1. Here VI, an ECC81 with both triodes 
strapped, functions as a conventional voltage- stabilized 
crystal -controlled oscillator, crystal X1 being funda- 
mentally 6MHz or thereabouts depending on the local 
2 -metre zone requirements. When coil LI is tuned to 
18MHz and L2 to 36MHz, monitoring is possible by 
applying a meter set to read 0-ImA between test point 
TP1 and chassis, the meter positive lead being connected 
to chassis. Doubling to the 72MHz region is achieved 
by V2(b), the amplified r.f. subsequently being applied 
to the grids of V3 in push -pull. Interstage inductive 
coupling is accomplished via L3 and L4 plus a link 
winding. Adequate drive to the p.a. is achieved (low 
drive is a weak point in some v.h.f. designs) and when a 
0-1mA meter is connected between TP2 and chassis 
with the correct polarity its needle is driven hard over to 
full -scale. 

By strapping the anodes of V3 in parallel, output in 
the 144MHz region is obtained from the 72MHz input 
to the grids. 
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COMPONENTS 

Resistors 
(All ¡ watt 10% unless otherwise stated) 
R1 15kû 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RIO 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 

10kû 
47kû 
8.2kû 
56kû 
Ikû 
6.8k0, 10 watts 
22kû 
1kû 
33kû 
Part of NE1 assembly 
4.7kû 
30kû, 10 watts 
3.3Mû 
100kû 
10kû 
100kû 
470kû 
1kû 
470kû 
220û, 1 watt 

Capacitors 
Cl 5,000pF ceramic 
C2 2,000pF cermic 
C3 15pF silvered mica 
C4 1,000pF ceramic 
C5 22pF silvered mica 
C6 1,000pF feed -through ceramic 
C7 1,000pF ceramic 
C8 1,000pF ceramic 
C9 1,000pF ceramic 
C10 1,000pF feed -through ceramic 
C11 470pF ceramic 
C12 5,000pF ceramic 
C13 8.2pF ceramic 
C14 8.2pF ceramic 
C15 8.2pFceramic 
C16 1,000pF ceramic 
C17 1,000pF ceramic 
C18 100pF ceramic 
C19 0.014F paper or plastic foil 
C20 1,000pF paper or plastic foil 
C21 254F electrolytic, 6V wkg 
C22 504F electrolytic, 12V wkg 
C23 1,000pF ceramic 
C24 81.IF electrolytic, 350V wkg 
Cx see text 
CM i,000pF ceramic 
VC1* 25 + 25pF split stator variable, 

type C808 (Jackson Bros.) 
VT1 50 Trimmer, type C801 (Jackson Bros.) 

* Only rear section connected in circuit 

Inductors 
LI -L6 
RFC1 
RFC2 
T1 

See Table 
See text 
See text 
Modulation transformer, single -EL84 
to QQV03 -10 Type, Garex Electronics, 
Chinnor, Oxon. 

Valves 
VI 
V2 
V3 
V4 
V5 
V6 

ECC81 
PCL83 
QQVO2-6 
ECC83 
6BW6 
0A2 

Crystal 
X1 Crystal (see text) 

Switch 
SI(a)(b) d.p.d.t., toggle 

Meter 
MI 0-1 mA, Eagle type MR2P or equivalent 

Lamps 
PLI 6.5V 0.15A, m.e.s., Cat. No. PL8 (Home 

Radio) 
NE l Neon bulb assembly with integral 

resistor (R11), Eagle BN 113 
(Henry's Radio) 

Valveholders, Sockets 
1 B7G valveholder 

5 B9A valveholders 
1 B9A valveholder, with skirt and screen 
2 coaxial sockets 
1 crystal socket 
1 panel -mounting m.e.s. bulb holder, with lens 

Coil Formers 
1 - off fin. dia. x I }in. with iron -dust core and 

tag -ring, Cat. Nos. CR9, CR10 and 
CR11 (Home Radio) 

3 - off ¡in. dia. Aladdin 356/8BA with 3 -off 
iron -dust cores, Cat. Nos. CR1, CR5 
(Home Radio) 

1 - off tag -ring (for Aladdin former) 
Cat. No. CR6 (Home Radio) 

Relay 
12 volt relay, s.p.d.t. contacts, Garex Electronics 

Metalwork 
1 Lektrokit Chassis Rail (Short), 

Cat. No. LK211 (Home Radio) 
2 Lektrokit Side Plates, 

Cat. No. LK301 (Home Radio) 
2 Lektrokit Covers, Short, Perforated, 

Cat. No. LK521 (Home Radio) 
1 Panel 18 s.w.g. aluminium, 8k x 51in. 
1 Chassis 18 s.w.g. aluminium, 81 x Skin 

Miscellaneous 
1 Knob 
2 5 -way tag- strips, centre tag earthed 
1 insulated tag. 
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Fig. 2. The modulation 
amplifier 5K2 
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SWITCHING 

The `Function' switch, S1(a)(b), is a simple d.p.d.t. 
toggle type. When it is in the position shown, 12 volts 
are applied to all heaters plus the panel lamp and -12 
volts d.c. is available for feeding a transistorised 
converter receiver. In order that the associated power 
supply unit is loaded when the `Function' switch is at 
`Receive', resistor R13 is connected into circuit to ab- 
sorb power. When SI is moved to the 'Transmit' 
position the converter supply potential disappears, the 
relay is energised and the aerial, previously in 
connection with the converter, is applied to the trans- 
mitter output at coil L6. The h.t. is applied also to the 
transmitter and modulator; whilst the panel warning 
neon, NEI, is also illuminated. The 'Function' switch 
could of course be alternatively integrated with that for 
the associated d.c. /d.c. inverter - not shown - instead of 
being used additionally to the inverter switch as it is 
here. 

When 2 metre signals are delivered to the aerial a 
sample is taken by diode DI to the panel metre M1, this 
permitting control VC1 to be visually peaked for maxi- 
mum output; the meter also shows if modulation is 
taking place when speech is fed to the associated micro- 
phone. The diode coupling capacitance, Cx, is obtained 
by twisting a p.v.c. covered wire - unconnected at one 
end - along the transmitter output lead to socket SKI. 
Capacitor CM is wired directly across the panel meter. 

MODULATION 

Due to the connections to transformer T1 both anode 
and screen -grid circuits of the p.a. are modulated, and 
the associated modulation amplifier shown in Fig. 2 is 
integral with the transmitter. The simple modulator 
circuit employed hardly requires detailed description 
although it may be noted that no audio gain control is 
fitted. Normally maximum audio gain is required but 
if a gain control is desired resistor R18 could be made a 
miniature 5001d1 log track potentiometer, the grid of 
VI(b) being fed from its slider. Components used in the 
modulator are selected to afford maximum output 
compatible with reasonable quality. The amplifier is 
intended for use with a high impedance microphone, 
which may be of either the crystal or dynamic types. 
MAY 1972 

LAYOUT AND CONSTRUCTION 

The mechanical assembly incorporates a Lektrokit 
Chassis Rail type LK2I I at the rear, to which is 
secured a chassis made of 18 s.w.g. aluminium and 
having a flat section measuring 5 by 8i in. (see Fig. 4) 
plus a sin. section (see Fig. 5) which is bent over on the 
same side as the under -chassis components. With the 
chassis right way up, so that the sin. section projects 
downwards, the lower edge of the ¡in. section falls on 
the 'chassis mounting line' of the front panel (also 18 

s.w.g. aluminium) as indicated in Fig. 3. Two Lektrokit 
Side Plates type LK301 are secured to the Chassis Rail 
at the rear by means of the holes already available, and 
to the rear of the front panel by means of holes which 
have to be drilled in that panel. Holes, not shown in the 
diagrams, will also be required for the securing bolts 

I I/2' 

87/8" 

215/l6' 

I /4" 

bend back r 

OA 

_ II/2".J 

^8 V 
37/8 

27IB 

® ®c o 
d> 

3/4ry f 
Chassis mounting line 

Holes A - C 318"dia 

Dia. to suit switch 

Fig. 3. Dimensions and holes required in the 
front panel 
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- 21/8 

Fig. 4. The positions taken up by the components 
above the chassis 

which hold together the front panel and the bent -over 
tin. section of the chassis. It will probably be necessary 
to cut away a small section at the front edges of the 
chassis to take the flanges of the Side Plates. It is 
advisable to drill and assemble the chassis, front panel 
and side plates before commencing any further mech- 
anical work, to ensure that these parts all fit together 
comfortably. The four mounting holes in the chassis 
which allow it to be secured to the Chassis Rail at the 
rear are best left to the last as their position is governed 
by the Side Plate dimensions. When the transmitter is 
completed two Lektrokit Covers type LK521 are added 
to the top and bottom, the rear of the case thus formed 
being left open. The Lektrokit parts, it may be added, 
are all available from Home Radio under the same 
Cat. Nos. as the Lektrokit type numbers. It should be 
noted that the complete assembly, as just described, 
affords a case that measures 9 by 5 by 5in. only. 

Having achieved satisfactory assembly of the parts 
just dealt with, these may be disassembled and the holes 
for the various components cut out, working from Figs. 
3 and 4. Consult also Fig. 5 for valveholder types and 
orientation. Capacitor VC1, it should be noted, is the 
rear section of a Jackson Bros. split -stator capacitor 
type C808, the front section of this capacitor not being 
used. The capacitor type C808 is chosen here because it 
fits into the layout well and has a rigid construction. 

The output coaxial socket fits into one of the U -slots 
on the rear Chassis Rail. The 9 -way power socket is a 
B9A valveholder which fits into another of the U- slots, 
the slot being enlarged to take it. The positions of these 
sockets may be seen in the photograph showing the rear 
of the transmitter. 

The valveholder for V4 is a skirted B9A type, since 
this valve is fitted with a screen. 

In Fig. 3, hole A is intended for neon NEI and hole B 
for pilot lamp PLI. Hole C is for VCI and hole D for 
Sl(a)(b). The microphone input socket, SK2, is on the 
opposite side of hole C from hole D. In the photographs, 
the positions taken up by these components differ 
slightly from those shown in Fig. 3, the latter repre- 
senting the neater arrangement. 
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The meter employed for M1 in the prototype was an 
Eagle MR2P. A suitable alternative is the Henelec 38 
Series 0-lmA meter, which also requires a hole dia- 
meter of llin. 

The below- chassis layout - and one that can hardly be 
bettered - is shown in Fig. 5, where most of the wiring is 
given. It is difficult to include all wiring in a single 
diagram, so heater leads and a few others have been 
omitted. Constructors are advised to work from the 
circuits of Figs. 1 and 2, using Fig. 5 as a guide. Note 
that the modulator components are well removed from 
the r.f. section and note too that, due to careful valve - 
holder orientation, short leads are made possible where 
they matter most. 

As just mentioned, power supplies are picked up by a 
B9A socket on the rear Chassis Rail - shown laid flat for 
clarity. The pin numerals associated with the power 
socket are shown ringed in Fig. 1. 

In the r.f. section the closeness of coils L3 and L4 
should be observed; coil cores and test points can be 
reached from either side of the chassis. In the modulator 
section grid and anode leads of V4 are well separated to 
keep this high gain valve from going into instability. 
Decoupling components R16 and C24 must not be 
omitted. 

Connections from Sl(b) and the relay contacts to the 
converter are left to the individual constructor. If 
desired, the aerial connection to the converter may be 
taken to a further coaxial socket mounted at the rear of 
the chassis, and the 12 -volt supply to a suitable socket, 
also mounted at the rear. 

As a final point, it may be mentioned that, apart from 
the leads to the meter and to PLI and NEI, there is no 
above -chassis wiring whatsoever. 

COIL INFORMATION 

All coils and r.f. chokes are home -wound and since 
L4 needs a centre tap this is initially made to the centre 
of a straight length of enamelled copper wire; later the 
tapped length is wound round a dummy former slightly 
smaller in diameter than the former proper and the 
correct number of turns allowed prior to cutting. The 
coil is then allowed to spring free whereupon it is 
possible to gently force -fit it to its proper former where 
it sits firm. Coil L3 is similarly made but no tapping is 
needed. Details of the coils, which are best pre -resonated 

A view from the rear. Note the 9 -way power 
socket on the rear flange and the fact that V4 is 

fitted with a screening can 
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TABLE 

Coil Iurns Spacing Wire 
Former and 

Core 
Frequency 

( MHz) 
Remarks 

LI 2.6 Close 28 s.w.g. 
enamelled 

lin. dia. with 
tag -ring and 
iron -dust core 

18 Tapped 5 turns 
from crystal 
end 

L'_ I3 Close 28 s.w.g. 
enamelled 

tin. dia. Aladdin 
type 356/8BA 
with tag -ring 
and iron -dust 
core 

36 - 

L3 Slight 
spacing 

28 s.w.g. 
enamelled 

tin. dia. Aladdin 
type 356 /8BA 
with iron -dust 
core 

L4 Slight 
spacing 

28 s.w.g. 
enamelled 

fin. dia. Aladdin 
type 356/8BA 
with iron -dust 
core 

2 Centre- tapped 

Wire 18 s.w.g. Air -cored ;in. 144 Tapped 2 turns 
diameter bare tinned 

copper 
dia. from VCl end 

L6 2 Wire 20 s.w.g. Air -cored tin. -- P.V.C. covered 
diameter tinned 

copper 
dia. and interwound 

with `earthy' 
end of L5 

with a g.d.o., are given in the Table. 
So far as the r.f. chokes are concerned, RFC1 consists 

of 40 turns of fine (around 36 s.w.g.) enamelled copper 
wire pile -wound on a 100kû # watt 10% resistor of the 
type which has a ceramic tube over the resistance ele- 
ment. RFC2 consists of 50 turns of 26 s.w.g. enamelled 
copper wire close -wound on a fin. diameter piece of 
p.v.c. sleeving force -fitted over another 100kil resistor. 
In both cases the ends of the coils are soldered to the 
resistor lead -outs. 

TESTS 

When construction is complete and the usual wiring 
checks have been made, the valves may be inserted and 
the heater supply connected, whereupon panel lamp 
PLI should light. A microphone should be connected, 
or pin 2 of V4(a) temporarily earthed to chassis. The 
d.c. supply feed to V3 is then broken by lifting both RI0 
and RFC2 clear of the modulation transformer con- 
nection. With h.t. applied, a meter set to read 0-1mA 
and clipped between chassis and TP1 (positive lead to 
chassis) should show an indication when S1 is moved to 
`Transmit'. Also, V6 should exhibit a violet glow and the 
panel neon NE1 should light up. The cores of LI and 
L2, in that order, are then peaked for maximum 
indication in the meter. The frequencies tuned by these 
coils can be rapidly checked by bringing a calibrated 
wavemeter close to each of them in turn, the resonance 
points being shown by a smart downward swing in the 
needle of the monitoring meter. Coil LI should resonate 
at 18MHz and L2 at 36MHz. The core of LI is then 
gently moved less than a half -turn to more fully engage 
the windings and to cause the drive, as monitored at 
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TP1, to fall by a small amount. If this is not done, the 
oscillator may fail to start at the next switch -on. 

The negative lead of the meter is next moved from 
TP1 to TP2 and the cores of L3 and L4 are peaked for 
maximum indication. After this, a `figure -of- eight' is 
constructed from p.v.c. covered wire so that it fits 
snugly over the formers of L3 and L4 and is close to the 
windings; the ends of the `figure -of- eight' linkage are, 
of course, soldered together. The cores of the two coils 
are then re- peaked, and the needle of the monitoring 

Another view from the rear. The only wiring above 
the chassis is that which connects to the meter 

and to the two indicator lamps 
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meter should now go well over to full -scale deflection. 
The cores are then sealed and the meter removed. 

The h.t. supply is next switched off and a meter set to 
read 0 -100mA is inserted between the junction of R10- 
RFC2 and the tag of T1, to which this junction would 
normally connect. C12 should still be connected to the 
tag of T1. A dummy load of 7552 is next connected to 
SKI, and the h.t. re- applied, after which VCI is tuned 
for a current dip in the meter. If no dip results, L5 is 
incorrectly constructed or requires slight adjustment, 
and the tuned circuit needs to be checked with a g.d.o. 
It is assumed that the earlier circuits are working at 
their correct frequencies. When a current dip is ob- 
tained, a 2.5 watt lamp load at SKI should glow, and 
VT1 is then adjusted for maximum lamp brilliance. The 
meter on the transmitter panel should also give its 
highest reading at maximum lamp load brilliance but, 
if it is either over -driven or under -driven, R12 or Cx 
may require a slight adjustment. 

ALTERNATIVE SWITCHING 

By including a small d.p.d.t. slide switch below the 
panel meter it should be possible to monitor both the 
p.a. current and the maximum r.f. output. Suggested 
circuitry is given in Fig. 6. When S2(a) is at position '2' 
the meter operates as already described, but by moving 
the switch to position '1' the meter is inserted in series 
with V3 screen -grid and anode feed to read current flow. 
The basic panel meter is only ImA f.s.d., but it can be 
made to monitor p.a. current satisfactorily by shunting 
it with resistor Rs which will be quite low in value - an 
ohm or so depending on the meter d.c. resistance. If a 
full scale reading of, say, 50mA is required, 49mA must 
be taken by the shunt resistor, and some 'cut and try' is 
usually required when making up this item. It can in 
practice be formed from resistance wire wound on a 
resistor as former. An external testmeter connected in 
the circuit can be used as a monitor and commencing 

Fig. 6. A suggested method 
of enabling the panel meter to 
indicate p.a. anode and screen 
grid current as well as aerial 

r.f. output 

V3 

I - PA current 
2- RF output 

Later, when RFC2 and RIO have been soldered back 
to the appropriate tag of T1, the test meter is needed to 
check that the current flowing in V6 is at a satisfactory 
level. This may be done by inserting the meter between 
the chassis connection and pins 4 and 7 of the tube. 

For power economy reasons the current drain in V6 
should be kept as low as is consistent with satisfactory 
striking in the tube, and R7 should be adjusted, if 
necessary, so that tube current is of the order of IOmA. 

In subsequent practical tests, when a microphone is 
plugged in and VCl set for maximum panel meter 
indication, slight kicks in the meter needle should be 
given when speech is applied. 

The transmitter is then ready for 'air testing', where- 
upon a 2 metre aerial is connected, preferably via a 
reflected power meter. This permits VT1 to be properly 
set for minimum reflected signal when VCI is adjusted 
for maximum forward signal in the usual way. 
MAY 1972 

with a low value for Rs added wire on the resistor will 
permit the panel meter f.s.d. to approach a suitable 
level. Take care not to accidentally bring the meter into 
circuit on its own without the shunt resistor, as it may 
then be damaged by the high current it will pass. A high 
accuracy in panel meter indications will not normally 
he expected since it is only necessary to know that the 
current drain is within reasonably safe limits. 

FINAL REQUIREMENTS 

Except for the inevitable external modifications 
required to suit individual needs, the transmitter is 
complete. It remains only to colour the panel and to 
apply appropriate legends, after which the metal case 
sections can be bolted together to form the final 
attractive and sturdy construction. 
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NEWS AND 
THE STANGARD 

What to do with the soldering iron when it is hot and 
you want to put it down? 

One answer is to use the "Stangard ". As can be seen 
from our illustration, this most useful soldering acces- 
sory, is so designed that the iron can be easily withdrawn 
and replaced. The interior section of the "Stangard" is 
anodised black, thus acting as a "heat sink" to both 
element and bit, and it will accommodate irons up to a 
half -inch in diameter. 

A bit cleaner is provided, as can be seen in the 
illustration, consisting of special material around a hard 
wood block, which is replaceable. 

This most useful implement for the radio constructor 
can be obtained from Home Radio (Components) Ltd., 
of 234 -240 London Road, Mitcham. Surrey. CR4 3HD. 

NEW CLEANING IDEA 
The enclosed photograph shows a 

canister of "Dust off" which is a unique 
new cleaning idea from Transcall 
Limited. 

"Dust off" which has many applica- 
tions, is ideal for the cleaning of 
electronic equipment, optical instru- 
ment and delicate machinery. 

The canister contains liquified Fraon 
gas which is ejected from the nozzle as 
a powerful jet which will quickly 
remove all traces of lint, dust, carbon 
specks, tape powder, etc., without 
leaving behind any moisture, residue or 
oily fingerprints. 

Each replaceable "Dust off" canister 
will give up to 300 powerful cleaning 
gusts. 

For further information contact: 
Transcall Ltd., Cape Hill, Smethwick, 
Warley, Worcs. 

DUST OFF 

411 SAFETY PNOOUCiS'- 
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WRITING TRANSMITTED BY TELEPHONE 

Handwritten information can now be 
transmitted and received over the 
same telephone lines that carry con- 
versations. 

An experimental system, dubbed the 
"remote blackboard ", has been 
devised by engineers at Bell Labora- 
tories. It encodes handwriting motions 
on a writing surface into "bits" of 
information that are sent over ordinary 
telephone lines. At the receiving end 
the information is electronically trans- 
lated and recorded on a self -developing 
photo sensitive film for simultaneous 
projection on to a large viewing screen. 
In this way the information is displayed 
at the receiving end in "real time" or 
nearly as fast as it is written at the 
transmitter. The recorded film may 
also be stored for future viewing. 

The "remote blackboard" may one 
day be used along with a portable 
conference telephone, recently intro- 
duced by Bell, to transmit both audio 
and graphic information to distant 
classrooms, lecture halls, conference 
rooms and offices. It could also be 
used to bring classroom instruction 
to bedridden or invalid students. 
Conceivably, an entire lecture with 
handwriting, sketches and diagrams 
could be recorded on an ordinary 
stereo tape, recorded at one location, 

and transmitted over telephone lines 
to a number of classes meeting at 
various times and locations. 

To transmit handwriting, a tiny 
location indicator is attached to any 
kind of writing instrument chalk, 
pen, pencil or stylus. The location 
indicator is a commercial electronic 
device that provides a series of steady 
electronic pulses, and it determines all 
movements performed on a writing 
surface. The pulses indicate the exact 
location of the pen as it is moved over 
a surface bounded by two continuous 
strip microphones, sensitive enough to 
detect the position of the pen at any 
point. Lifting the location detector 
from the surface interrupts the "write 
signal ". To complete the transmission 
the electrical pulses are fed to a data 
set that converts them to signals 
easily transmitted over telephone lines. 

At the receiving terminal another 
data set translates incoming signals 
back to electrical impulses to drive 
two galvanometers (rotating mirrors). 
These deflect an ultra -violet light beam 
to follow all the motions performed on 
the writing surface at the other end. 
As the beam moves across the photo- 
sensitive film handwriting is produced, 
and simultaneously projected on to a 
wall or screen. 

QUOTE 

There is now one radio set for every five people alive today that is 
over 800 million radio sets. 

-From the BBC Handbook, 1972. 
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COMMENT 
P.V.C. TUBING 

Currently available to home- constructors is a new 
range of white hard p.v.c. tubing, which can be em- 
ployed to form suitable housings or cases for various 
projects and experiments. The tubing can also be used for 
cable guides and coil formers. It is light, resilient and 
moisture repellent. Although it has a good finish in its 
own right it can readily be painted. 

The tubing is supplied in round or oval (lozenge - 
shaped) forms in lft. lengths. Outside diameters of circu- 
lar section tubes range from to 2in. Oval section tubes 
range from A by ,; in. to 21 by ¡in. Push -on end caps are 
available for the three smallest sizes in round section. 

A list of the various types of tubing, together with 
prices, is available from NCF Systems, 21A Bramble St., 
Coventry, CV1 2HU. It is necessary for an s.a.e. to 
accompany any request for the list. 

IN BRIEF 

Elcctrovalue, of 28 St. Jodes Road, Englefield Green, 
Egham, Surrey, are now stocking the Henry and Thomas 
Series 1300 "Minicon V" miniature connectors. 

These multi -pin rectangular connectors with push button 
locking device have a contact resistance of 5Mí2 maximum, 
a current rating of 5A, and an insulation resistance of 500V 
d.c. of 1000Mí2 minimum. 

These devices are available with 8, 16 and 24 contacts. 
Prices are competitive - 1 off price for 16 contact is £1.45, 
for example. 

Mr. Frank Stone, Export Director of A. F. Bulgin & 
Co. Ltd., recently retired after 47 years service with the 
company. 

A new soldering iron in an attractive bubble -pack, is 

being introduced by Remploy Ltd. It will soon be available 
in radio and electrical shops at a price around £1.35. 

Mr. Christopher Chataway, Minister of Posts and 
Telecommunications, has been appointed an Advisory 
Committee to advise on new regulations to protect radio and 
TV services from interference caused by the ignition systems 
of petrol engines. The present regulations have been in 
operation since 1953. 

The Churches' TV Centre at Bushey, Hens, is to have 
its studio re- equipped for colour by Marconi Commu- 
nication Systems Ltd. The Centre, financed by the Lord Rank 
Foundation for Christian Communication, provides material 
for religious programmes and training for clergy and laity. 

Following the discontinuation of the Junior Engineer 
Kits previously distributed by Mettoy, Philips are to link 
with Radionic Products Ltd., in the marketing of a new 
range of electronic construction kits. 

The Electron Tube Division of EMI Electronics Ltd., 
has recently supplied photomultipliers to the cosmic ray and 
space group of the Physics Department of Imperial College, 
London, for use in its investigations of outer space. 
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DISPLAY FOR ELECTRONICS 

Storviders units used by Cossor Electronics Limited at the 
Royal Festival Hall at a Symposium 

Portable display equipment has become increasingly 
important in the Electronics Industry. 

The normal display of photographs and equipment 
or merchandise can be enhanced by seating arrange- 
ments. screened cubicles, shelving ladders, enclosed 
cupboard units, strategically placed lighting and even a 
(lower trough, all transportable in a lightweight carrying 
case. 

With ever rising costs Storviders Ltd., provide a 
portable display system that is completely flexible, time 
saving, simple to use, light yet strong, easy to transport, 
eye- catching in design, flame -proof and economical 
in cost. 

Whether a small isolated display is called for or a 
large exhibition stand, Storviders provides the answer. 

Approved by the Design Centre, Storviders' eye - 
catching appearance in seven attractive colours is 
inevitably outstanding on all occasions where display 
for electronics is involved. 

Sold exclusively by Storviders International Sales 
Limited of Edgware, Middlesex. 
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Multivibrator 
Capacitance 
Bridge 

by G. A. FRENCH 

N 

CAPACITANCE MEASURING BRIDGES 
capable of reading values down to 
around 1pF are always useful in 

both the amateur and the professional 
workshop. It is possible to home - 
construct a bridge of this nature and, 
provided that reasonable care is 
exercised in design and assembly, to 
obtain thereby an instrument which is 
capable of measuring capacitance to an 
accuracy that is more than adequate 
for servicing and experimental work. 

The instrument to be described in 
this month's article in the 'Suggested 
Circuit' series employs a bridge circuit 
which can be balanced to read capacit- 
ance values from less than 1pF to 
greater than 0.02511F. The bridge null 
is indicated by aural means, and the 
instrument is intended to be used in 
conjunction with any a.f. amplifier 
having an input impedance of 100kí2 
or more and a sensitivity which enables 
it to give full rated output at about 
I volt peak -to -peak input. An ampli- 
fier suitable for use with a radio tuner 
or ceramic pick -up will be quite suit- 
able. Many readers will already have 
an amplifier of this nature on hand as 
part of their bench equipment. 

BRIDGE FUNDAMENTALS 

Before proceeding to a description 
of the instrument it will be helpful next 
to initially examine some of the basic 
problems that are inherent in the 
design of capacitance bridges. 

Bridges intended for the measure- 
ment of capacitance may have resistive 
or capacitive adjustment arms. For 
home -constructor applications it is, in 
the writer's opinion, preferable to 
employ adjustable capacitive arms, 
596 

since the variable element may then be 
provided by a standard tuning 
capacitor instead of by a variable 
resistor. A tuning capacitor is capable 
of infinitely close resolution and is not 
subject to the mechanical wear or the 
risk of poor contact between the wiper 
and the track that occurs with variable 
resistors. Also, for long -term reliability 
a variable resistor has to be wire - 
wound, whereupon an inductive ele- 
ment is introduced into the bridge. 

A simple capacitance bridge is 
shown in Fig. 1(a), in which an a.c. 
generator is coupled to the upper and 
lower ends of the bridge. At the same 
time, a null indicating device is coupled 
to the two central sections. The 
capacitance being measured is shown 
as Cx, and C2 is adjusted for a zero 
reading in the null indicator. Under 
these conditions, 

C1 C3 

C2 Cx 
whereupon 

Cx=C2x 
C3 

Cl 
and the value of Cx can be read from a 
scale fitted to C2. 

If C3 has a value that is one - 
twentieth of Cl then the bridge will be 
theoretically capable of measuring 
values in Cx which fall within the range 
of one -twentieth part of the minimum 
and maximum values offered by C2. If 
C2 has a minimum capacitance of 
20pF and a maximum capacitance of 
500pF the range of measurement in Cx 
extends from 1pF to 25pF. Similarly, 
if C3 has a value that is, say, 5 times 
that of Cl, the range of measurement 
is from 100pF to 2,500pF. 

In practice, it is not a simple matter 
to achieve results which closely 
approach the theoretical possibilities, 
and the problems which arise are 
mainly concerned with the means 
employed for coupling the a.c. genera- 
tor to the bridge and of coupling the 
bridge to the null indicator. It is first of 
all necessary to examine the nature of 
the generator itself. Since the bridge is 
intended to measure values in Cx of 
the order of I pF it is desirable that the 
frequency offered by the generator be 
well above audio frequency, since the 
reactance offered by a capacitance of 
1pF will then be sufficiently low to 
enable such matters as insulation 
resistance to be ignored and the prob- 
lem of low bridge output to be over- 
come. A frequency of the order of 
1MHz, at which the reactance of 1pF 
is 159k0, would be suitable. The a.c. 
generator should, then, be a device 
feeding a radio frequency to the 
bridge. It will be helpful to have this 
radio frequency amplitude modulated 
by an audio frequency tone, since the 
null indicator can then consist of an 
a.m. detector followed by an a.f. 
amplifier and speaker or headphones. 
The bridge is adjusted for minimum 
audible tone. 

The questions of coupling the input 
to the bridge and the bridge to the null 
indicating device may next be dealt 
with. For stable operation, it is 
desirable to have one terminal of the 
variable capacitor C2 earthed, i.e. 
connected to the chassis of the capacit- 
ance measuring instrument. As already 
mentioned, this capacitor can be a 
standard tuning capacitor, whereupon 
its metal frame can be at chassis 
potential and the problem of hand 
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'., A.C. 

generator 
Null a- 

indicator 

Cx 

(a) 

R.F.transformer 

(b) 

R.F transformer 

cx 
Null 

indicator 

(c) 

Fig. 1 (a). A simple bridge circuit capable of measuring capacitance. 
If low values of capacitance are to be measured it is 
preferable for the output of the a.c. generator to be at a 

radio frequency 

(b). In practical circuits one side of the a.c. generator and null 
indicator are liable to be at chassis potential. Here, an r.f. 
transformer isolates the chassis connection from the 

input to the bridge 

(c). An alternative approach, in which the r.f transformer is in 
the output circuit 

_ apacitance effects with simple con- 
struction methods is eliminated. It is 
also very desirable to have one side of 
the input to the bridge, or one side of 
the output from the bridge, connected 
to chassis. Obviously, it is impossible 
to have a chassis connection to both, 
and either the input or the output must 
be 'floating' with respect to chassis. 
There are two methods of achieving 
the 'floating' requirement and these are 
illustrated in Figs. 1(b) and (c). In 
Fig. 1(b) the input to the bridge is 
'provided by means of a transformer, 
thereby allowing one side of the output 
to be earthed; whilst in Fig.l(c) the 
output from the bridge is taken by way 
of a transformer and one side of the 
input is earthed. Both methods of 
connection allow one side of the 
variable capacitor C2 to be at chassis 
potential. Further, one side of the a.c. 
generator and one side of the null 
indicator can also be at chassis 
potential. 
MAY 1972 

The two transformers of Figs. 1(b) 
and (c) have stray capacitances be- 
tween primary and secondary and be- 
tween the winding which connects to 
the bridge and chassis. The stray 
capacitances form a complex network 
but it will be adequate, for present 
purposes, to look upon them in the 
form shown in Figs. 2(a) and (b). 
These stray capacitances can be taken 
up in the calibration of the instrument 
but it is, nevertheless, desirable to keep 
them comparable with, or lower than, 
the lowest capacitance it is intended to 
measure. 

In the instrument which forms the 
subject of this article, the arrangement 
of Fig. 1(b) is employed, the isolating 
transformer appearing in the input 
circuit to the bridge. 

CIRCUIT DIAGRAM 

The complete circuit of the measur- 
ing bridge is given in Fig. 3, and it will 
be noted that this has a number of 
unusual features. As stated earlier, the 
generator supplying the bridge should 
provide an amplitude modulated out- 
put at r.f., and it could in consequence 
consist of an r.f. oscillator which is 
modulated by an a.f. oscillator. 
However, the circuit can be simplified 
by having one oscillator perform both 
functions and this is achieved by the 
multivibrator consisting basically of 
TRI and TR2. These two transistors 
form a standard 50:50 multivibrator 
running at around 1.5kHz, and they 
have relatively low values of collector 
and base resistance to ensure a rapid 
transition from one state to the other 
during the multivibrator cycle. The 
emitter of TR2 does not connect direct 
to chassis, as would occur with a 

conventional multivibrator, but 
couples to chassis instead via the base - 
emitter junction of TR3. TR3 is, in 
consequence, turned hard on during 
the periods when TR2 is conducting. 

To bridge 
input INP T l' l i , i I .i .' -A- 

To bridge 
output 

W i 

Null 

indicator 

(a) (b) 

Fig. 2 (a). A complex network of stray capacitances appears in the 
isolating transformer of Fig. 1 (b). Some of the stray 

capacitances are shown here 

(b). Some of the stray capacitances in the isolating transformer 
of Fig. 1 (c) 
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The collector of TR3 couples, via the 
equal -value resistors R5 and R6, to 
windings LI and L3 of the isolation 
transformer given by LI, L2 and L3 
LI and L3 are identical windings 
spaced symmetrically on either side of 
L2 on a ferrite rod, with the results 
that the stray capacitances between 
L2 and LI, L3 are small in value and a 

relatively tight coupling is provided 
from TR3 to L2. When VRI is set to 
insert minimum resistance into circuit, 
current pulses of around 40mA are 
injected into LI and L3 at the multi - 
vibrator frequency of about L5kHz. 
LI and L3 are wound so that their 
fields are mutually assisting, whilst the 
presence of R5 and R6 ensures that the 
pulse currents which flow in them are 
equal. 

Since the output from the multi - 
vibrator is a square wave it is rich in 
harmonics, all of these being modu- 
lated at the multivibrator frequency 
itself. These harmonics extend well 
above IMHz and are used for ener- 
gising the bridge. The fact that a band 
of frequencies instead of a single 
frequency is used has no effect on 
bridge operation, since the reactances 
offered by the capacitors in the bridge 
are all equally proportional to signal 
frequency. 

A 'hidden' factor in the circuit is that 
coil L2 forms the inductive section of a 
parallel tuned circuit in which the 
capacitive part is given by the capacit- 
ance presented to it by the bridge com- 
ponents. This capacitance changes as 

the bridge is adjusted and the resonant 
frequency is not in consequence fixed 
but varies up to a maximum value in the 
region of 2MHz. The resonance is of 
considerable value in the present~ 
design because it provides a boost for 
multivibrator harmonics at and near 
the resonant frequency, and ensures an 
adequate drive voltage for the bridge 
when measuring low -value capacitors. 

Before leaving the bridge drive 
circuit, mention should be made of the 
variable resistor VR1. This component 
provides an adjustment of drive level 
and is brought into use if it is found 
that excessive drive to the bridge 
prevents a clear null indication being 
provided. In most instances it will be 
found that perfectly clear nulls are 
given when VR1 is set to insert 
minimum resistance (and thereby 
provide maximum drive) and that VR1 
only needs adjustment when measuring 
capacitors around 1,000 to 5,000pF. 
VR1 is specified as a wire -wound 
component because its track carries 
relatively large pulse currents, parti- 
cularly when its wiper is close to the 
maximum drive setting. 

BRIDGE CIRCUIT 

The bridge circuit is given by the 
capacitors C3 to C9, together with the 
capacitor being measured, which is 

connected to the Test Terminals. 
Capacitor C3 corresponds with Cl of 
Fig. 1(b), C4 with C2 of Fig. 1(b), and 
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whichever of C6 to C9 is selected by 
range switch SI with C3 of Fig. 1(b). 
The capacitor connected to the Test 
Terminals is, of course, Cx. The values 
employed for C6 to C9 provide four 
ranges offering a reasonable amount of 
overlap from range to range. 

C5 is a low value capacitor whose 
function is to balance out the minimum 
capacitance offered by C4 on Range 1. 

Working to the 50pF value for C6 
shown in Fig. 3, the value of the 
capacitor under test is, at bridge 
balance on Range 1, always one- 
twentieth of the value of 04. Thus, if 
C4 offers a minimum capacitance of, 
say, 22pF, it becomes impossible to 
measure capacitors having values of 
1pF and lower. The value of C5 is 

found experimentally and is that which 
causes the bridge to balance on Range 

1 with no capacitor connected to the 
Test Terminals and with C4 very near 
its minimum capacitance setting. 
Capacitors connected to the test 
terminals then add to the capacitance 
given by C5. In the prototype C5 
consisted of a 'twisted pair' of 26 
s.w.g. p.v.c. insulated wires, these 
being twisted together over a length of 
about an inch. A 'preset' capacitor' 
of this nature is quite suitable for a 
measuring instrument provided that 
the insulated wires are relatively stout 
and are tightly twisted together. 
Any long -term changes in the capacit- 
ance offered by C5 will, in any case, be 
at once detectable because of the 
consequent changes in setting of C4 
which corresponds to zero test capacit- 
ance on Range 1. There is no necessity 
to have similar balancing -out 
capacitors on the higher ranges be- 
cause they are only required for the 
measurement of capacitance above the 
maximum value offered by the pre- 
ceding range. 

In Fig. 3 the values of C6 to C9 ascend 
as multiples by 10, and it should, at 
first sight, be possible to use a common 
scale for all the ranges if close tolerance 
capacitors are employed here. The 
figures on the common scale would 
then be multiplied by 10, 100, etc., 
according to the range selected. In 
practice, great care will be required 
with layout and the reduction of stray 
capacitances if a common scale is to be 
achieved, and it would be simpler to 
use normal low tolerance components 
for C6 to C9 and to provide individual 
scales for each range. A separate scale 
for Range 1 is necessary, inAny event, 
because of the presence of C5. The 
components employed for C6 to C9 
may be silvered mica, or paper or 
plastic foil. It is advisable to avoid the 
use of ceramic capacitors which, 
particularly at the larger capacitances, 
may have exceptionally wide tolerances 
and high temperature coefficients. C3 
can also be a low tolerance component, 
and a silvered mica capacitor would be 
suitable here. 

C4 is shown as having the rather 
unusual value of 620pF. In the proto- 
type, this was given by a 2 -gang 310+ 
310pF tuning capacitor with both 

sectiqns connected in parallel. The 
value of C4 is not very critical pro- 
vided it lies between 600 and 700pF. 
A 2 -gang 500 +500pF could be em- 
ployed instead of the 310 +310pF 
component, it being wired up in the 
manner shown in Fig 4, where a 
200pF silvered mica capacitor is 

inserted in series with one of its two 
sections. One important point is that 
C4 must be an air -spaced, and not a 

solid dielectric, component. 
The null indicator of Fig. 1(b) 

appears tin Fig. 3 as the base and 
emitter of TR4. This transistor acts as 

an untuned r.f. amplifier and brings 
the low r.f. voltages which appear near 
the bridge balance point up to a 

sufficiently high amplitude for detec- 
tion by D1. For nearly all test capacit- 
ances the amplification offered by TR4 
is sufficient to allow the null to be 
clearly indicated and precisely resolved. 
At very low test capacitances, below 
around 15pF, the null is indicated by 
loss of tone of either side of the true 
balance position. The 'width' of this 
band is small, and at 1pF it extends 
only from about 0.8 to 1.2pF on the 
scale of C4. 

After detection by D1 the conse- 
quent a.f. tone passes through the 
filter given by R10 and C12 for con- 
nection to the subsequent a.f. amplifier. 

Two bypass capacitors, C13 and 
C14, are connected across the supply 
rails. C13 provides a low impedance 
r.f. path for the pulses fed to LI and 
L3. C14 prevents the a.f. content of 
these pulses from being applied to the 
collector load of TR4. 

COMPONENTS 

Quite a few of the components have 
already been dealt with in the descrip- 
tion of circuit operation. The tran- 
sistors and diode are all standard 
readily- obtainable types. SI is a 4 -way 
rotary type. A miniature 3 -pole 4 -way 
rotary switch could be used here with 
no connections made to two of the 
poles. However, a rotary switch having 

50opF500pF 
L Jr 

1 

T 
200pF 

Fig. 4 If desired, C4 can 
consist of a 2 -gang 500+ 
500pF capacitor, with a 
200pF silvered mica capacitor 
in series with one section 
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a 'flat' wafer construction would be 
rather better, since there would be 
lower stray capacitances between 
neighbouring tags and contacts. 

In the prototype, VR1 was a Bulgin 
3 watt wire -wound potentiometer 
(Home Radio Cat. No. VR22A). This 
component is not critical and any other 
3 watt wire -wound component having 
a value between 200 and 25052 could 
be employed in its place. The fixed 
resistors are as specified in Fig. 3. Cl, 
C2, C11 and C13 may be paper or 
plastic foils whilst C10 and C12 can be 
silvered mica. 

Transformer LI, L2, L3 is home - 
wound on a 3/8 in. diameter ferrite rod, 
the length of which may be either 
4in. or 6in. There are two methods of 
winding this coil, these being illustrated 
n Figs. 5(a) and (b). That shown in 

opposite direction to LI. Coil L2 can 
be wound on in any direction. 

If any doubt exists as to the correct 
phasing of LI and L3, the circuit 
should be assembled with no connec- 
tion made between R5 and L1. The 
unit is then switched on and the bridge 
is adjusted to any setting which gives 
an audible output from the associated 
amplifier. lf, when R5 and LI are 
connected together the volume of the 
audible output increases, then the 
phasing of the two coils is correct. 
A similar check can be carried out by 
bringing a transistor portable radio 
switched to the long wave band close 
to the ferrite rod. The radio will pick 
up the field around the rod and repro- 
duce a 1.5kHz tone which, with 
correct phasing, will increase in 
amplitude when R5 is connected to LI. 

VR1, Sl, S2 and an output jack for 
connection to the subsequent a.f. 
amplifier. 

The components in the bridge circuit 
including the input leads from L2, 
should be kept reasonably well spaced 
out and away from any points that are 
at chassis potential. An important 
factor is that the transformer Li, L2, 
L3 offers a high level of radiation and 
the circuitry around TR4, including 
C5 to C9 and the connections to the 
Test Terminals, should be spaced 
away from it by some 4in. or more. An 
alternative approach is to house this 
transformer, together with TRI, TR2, 
TR3 and their associated components, 
in a screened box, from which two 
leads provide the drive from L2. This 
will necessitate the provision of rather 
a large screened box, however, since 

Fente rod 

Ll,L2,L3 Each 30 turns scramble -wound 

36 sw.g. enamelled S.R.C. 

(a) 

C3 C4 

VR1 

Ll,L2,L3 Each 30 turns wound side -by -side 

36 swg. enamelled S.R.C. 

(b) 

Fig. 5 (a). A simple method of winding the transformer L 1, L2, L3 
(b). A more difficult method, which offers slightly improved performance 

Fig. 5(a) is the easier and gives quite 
satisfactory results if the coils are 
firmly secured in place after winding. 
Coil L2 is positioned at the centre of 
the rod whilst LI and L3 are spaced 
away from it by tin. on either side. All 
coils are wound directly on the rod, 
and the wire is 36 s.w.g. enamelled, 
single rayon covered. 

The method of winding shown in 
Fig. 5(b) is a little more difficult to 
carry out, but it offers slightly tighter 
coupling and lower stray capacitances 
between coils. Once more, L2 is at the 
centre of the rod, and LI and L3 are 
spaced away from it by kin. Again, all 
coils are wound directly on the rod and 
the wire is 36 s.w.g. enamelled, single 
rayon covered. Note that, to obtain 
correct phasing, L3 is wound on in the 
600 

The battery for the instrument 
should offer a voltage of 4.5 and may 
consist of three 1.5 volt cells in series. 
The current drawn by the circuit is 
approximately 40mA when VR1 is set 
to give maximum drive and so it would 
be advisable to use cells having a 
reasonably high capacity. The instru- 
ment must not be powered by a supply 
offering more than 4.5 volts, as this 
could cause some of the transistor 
ratings to be exceeded. 

CONSTRUCTION AND CALIBRA- 
TION 

The components can be mounted in a metal or insulated case, with C4 mounted centrally on the front panel. 
The only other panel components are 

the ferrite rod should not approach any 
metal surface closer than 2in. as there 
will otherwise be damping of the coils. 
The prototype circuit functioned satis- 
factorily without screening of the 
multivibrator circuit and transformer, 
although there was a slight, but 
otherwise unimportant, breakthrough 
of the a.f. tone at null settings when 
measuring the larger capacitors. 

C4 is fitted with a large knob and a 
cursor, behind which a scale is fitted. 
Calibration is carried out by measuring 
a quantity of capacitors of known value 
and of making up, on a temporary 
scale, the corresponding positions of 
the C4 cursor. A final scale can then be 
prepared from the temporary scale by 
drawing graphs or by interpolation in 
the usual manner. 
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Trade News . 
NEW GENERAL PURPOSE 
POWER UNIT 

A new range of low cost, mains -powered transformer/ 
rectifier subunits is available from A.P.T. Electronic 
Industries Ltd., Chertsey Road, Byfleet, Surrey. 

Designated the TRU range, the units have been 
designed for general use in varied electrical and elec- 
tronic applications including: motors, lamps, relays, 
solenoids; transistor and integrated circuitry etc., and to 
supply the dc power necessary to feed IC voltage 
regulators. 

The smoothed, unstabilised dc output of the TRU 
range is fully floating and any number of units may be 
connected in series to provide higher voltages up to a 
maximum of 500v, with respect to earth, and in parallel 
for increased output currents. The units are simply, yet 
robustly constructed throughout using high quality 
components. The incorporation of long -life electrolytic 
capacitors ensures a unit of reliable performance and 
long service at an economic price. 

According to model, the units within the range are 
available from £13.00 each. 

MCA -200 LOW LEVEL REED 
SWITCH 

The MCA -200 is a miniature reed switch utilising a new 
contact material - Cobold - which makes it ideal for 
switching low to medium loads. A life of greater than 
100 million operations is achievable on logic level loads. 
Typical applications are push button switches and data 
logging systems. The MCA -200 has a switching 
capability of 10 Watts and 200 volts and is available in 
the sensitivity range of 20-50 AT. Further details are 
available from: FR Electronics, Switching Components 
Group, Wimbome, Dorset. 
MAY 1972 
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EMI OFFERS EXTENSIVE ELECTRONIC 
MAINTENANCE AND CALIBRATION 
SERVICES UNDER NEW ORGANISATION 

-EMI SERVICE' 
The photograph shows part of EMI Services' 
maintenance laboratories where general repair 
and calibration work on instrumentation is 

carried out 

HOT MOULDED TRACK 
POTENTIOMETER 
Ohmic S.A., a subsidiary of Bourns, have introduced 
the hot moulded track potentiometer Model MP 51 
with long life and low noise. It is a double cup unit with 
independent concentric shafts thereby saving panel 
space. General Features: Resolution: Infinite. Resist- 
ance Range: 4752 to 4.7MS2. Resistance Tolerances: 
±20% std. (t 10% available). Power Ratings: 2 W at 
70 °C Linear, 1 W at 70 °C Log. Operating Temperature 
Range: -55 °C to + 125'C. Contact Resistance: Less than 
2% of TR. Resistance Variation with Vibration: Less 
than 2.5 %. Load Life: 1,000 hrs. full load at 70 °C 
Resistance Variation less than 3% 4752 to 100K, less 
than 6% 220K to 4.7MS2. 
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' THE F.E.T. TWIN' 
A Medium Power Stereo Amplifier 

by 
Sir Douglas Hall, K.C.M.G., M.A. (Oxon) 

A simple stereo amplifier which offers a high quality output and 
requires few components 

NEARLY ALL THE STEREO AMPLIFIERS ON THE MARKET 
give a total output of not less than about 10 watts. 
This is admirable for some purposes, but is often 

more than is needed for ordinary domestic listening 
when one -tenth of this power will give an undistorted 
output which is still too loud for many tastes. The more 
powerful amplifier must be turned right down in these 
circumstances, and low settings of the volume control 
are not always conducive to the best quality. The present 
design gives a comfortable output level which will be 
found to be quite ample for domestic listening. Quality 
is of a very high order, as much negative feedback is 
used, and the cost of construction is low. 

CIRCUIT OPERATION 

The circuit is shown in Fig. 1, in which the two 
channels, A and B, are identical and have the same 
component numbering. Channel A is the left -hand 
channel, and Channel B is the right -hand channel. The 
description which follows can be considered to apply to 
either channel. 

The input signal is fed through R1 to the volume 
control, VR2. VR1 and Cl form a variable treble -cut 
tone control. D1 and D2, two silicon diodes connected 
back -to -back, ensure that no voltage in excess of about 
0.6, either d.c. or a.c., can reach the gate of the field 
effect transistor, TRI. This component has a very high 
input impedance, and is connected in the common 
source mode. It feeds directly to the base of a p.n.p. 
silicon transistor, TR2, which functions as a common 
emitter device giving high voltage amplification. The 
output of TR2 is directly coupled to the base of the 
power transistor, TR3, which is an emitter follower with 
a 1552 speaker in its emitter circuit. 

Source bias for TRI is taken from the slider of a pre- 
set potentiometer, VR4, across the speaker, this being 
adjusted so that TR3 passes a little under 250mA. Full 
negative feedback at d.c. takes place and good thermal 
602- 

stability results. VR3, R3 and C2 prevent the full 
negative feedback being applied to the signal, the setting 
of VR3 determining the proportion of signal which is 
fed back. It will be seen that this potentiometer provides 
a differential action because, as negative feedback is 
reduced for the A section, it is increased for the B sec- 
tion, and vice versa. VR3 therefore forms an efficient 
balance control. The value of VR3, in conjunction with 
that of R3, is such as to provide full loading with an 
input of the order of 100mV, the exact sensitivity depend- 
ing on the characteristics of the transistors used. The 
amplifier is therefore suitable for virtually all crystal 
cartridges and for some ceramic cartridges. The Acos 
GP94 -1 gives splendid results with the prototype. If, 
however, 100mV input results in disappointing volume, 
sensitivity can be increased in exchange for a slight loss 
of quality by shunting each half of VR3 with a fixed 
resistor. A value of 47f2 is suggested, but various values 
between 22n and 10052 may be tried. The smaller the 
value the greater the increase in sensitivity, and the 
greater the loss of quality. 

The power supply is simple. A mains transformer 
feeds the rectifier D3, smoothing being carried out by 
C4, C3 and R4. About 9V will appear across C3 at a 
current flow of 500mA. If any difficulty is found in 
procuring a 5.652 2 watt resistor for R4, a 1052 resistor 
may be used in parallel with a 1252 resistor, each with a 
minimum rating of 1 watt. 

It will be seen that the power pack is designed to 
provide a live negative line even though this may appear 
tq be the natural earth. The reason for this is to enable 
constructors who prefer working with metal to use an 
inverted chassis which is common to the positive supply 
line and to which the two output transistors may be 
bolted directly without the necessity for mica washers 
and insulating bushes. But if a metal chassis is used in 
this manner it must be remembered that it will be about 
9 volts positive of the frame of the record deck or the 
chassis of any tuner with which the amplifier is used, 
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Fig. 1. The circuit diagram for the stereo amplifier. The two channels, A and B, are identical 

COMPONENTS 

Resistors 
(All fixed resistors watt 10" ¢, unless otherwise 
stated) 
RIA, B 
R2A, B 
R3A, B 
R4 
VRIA, B 
VR2A, B 
VR3 
VR4A, B 

Capacitors 
CIA, B 
C2 
C3 
C4 

Each 220k0 
Each 1kS2 
Each 1852 
5.652 2 watt (see text) 
IMO dual potentiometer, log track 
1 Mt2dual potentiometer, log track 
10052 potentiometer, wire -wound 
Each IkS2 potentiometer, preset, 
skeleton. 

Each 1,000pF, paper or plastic foil 
640µF electrolytic, 2.5 V.Wkg. 
3,200µF electrolytic. 10 V.Wkg. 
1,000µF electrolytic, 16 V.Wkg. 

Semiconductors 
TR 1 A, B Each 40468A 
TR2A, B Each 2N4289 
TR3A, B EachAD161 
D IA, B, D2A, B Each silicon bias diode (see text) 
D3 DD000(Lucas) 

Transformer 
TI R.S. Components filament transformer, 

secondary 13V 0.5A centre -tapped 
(Home Radio Cat. No. TH5D) 

Speakers 
Each 1512 

Miscellaneous 
l8 -way tagboard (Home Radio Cat. No. BTS 10) 

2 4 -way transistor holders 
2 phono sockets, with plugs 
1 3 -way DIN socket, with plug 
3 knobs 
1 clip for C3 (see text) 
Screened cable 
Plywood, Fablon, etc. 
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and it will be essential to insulate the speaker sockets, 
and input socket, from the chassis. If the method of 
construction employing plywood, next to be described, 
is used, only the small heat sink required will be at a 
different potential from other earthed items. 

The components employed in the amplifier are 
generally available. The four diodes, DIA and B, and 
D2A and B, were `silicon bias diodes' in the prototype. 
These were obtained from Amatronix Ltd., 396 
Selsdon Road, South Croydon, Surrey, CR2 ODE. 

CONSTRUCTION 

The first constructional step is to cut out a piece of 
}in. plywood to the shape and dimensions shown in 
Fig. 2. Cut out a second piece so that its dimensions are 
Tin. by Ihin. and drill out a bin. diameter hole at its 
exact centre. Drill two further jin. holes in this piece, 
these appearing on either side of the central hole and 
separated from it by 2in. in each case. These three holes 
will later take the controls VR2A and B, VRIA and B, 
and VR3. Finally cut out a third piece of ¡in. plywood 
so that its dimensions are Tin. by 6in. 

2 ve 

7, 

Fig. 2. Dimensions of the plywood piece on which are 
mounted the output transistor heat sink and the 

input and output sockets 

Next, cut out a piece of aluminium sheet of around 
18 or 16 s.w.g. to dimensions of 4in. by Ihin. and, foll- 
owing Fig. 3, drill holes for the two TR3 transistors and 
for SI . Also required are two small wood -screw holes at 
the end for securing the aluminium sheet in position. 
Mount SI and the two transistors to the aluminium 
sheet so that the transistor lead -outs are on the same 
side of the sheet as are the switch tags, at the same time 
fitting a solder tag under one of the securing nuts for 
TR3B. No mica washers are used for the transistors, but 
make sure that the aluminium is flat so that they make 
good thermal contact to its surface. Mount the DIN 
input socket and the two phono output sockets to the 
plywood piece of Fig. 2, these taking up the positions 
shown in Fig. 3. Drill a hole in the plywood piece for 
the mains lead, and then screw on the aluminium plate 
so that it covers the inside of the plywood cut -out 
section. 

Mount the three controls, VR2A and B, VR1A and B, 
and VR3 to the plywood piece having the three }in. 
holes. Now screw the two smaller plywood pieces, 
complete with their components, to the two lin. edges 
of the large piece. (If desired, small angle brackets, 
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mounted in positions where they do not foul any 
components, may be used instead for securing together 
the three pieces of plywood.) It will be seen that in Fig. 
3 the control panel is shown already screwed to the main 
panel, while the socket panel is shown lying separate 
and not yet screwed into position. This method of 
display is employed in the diagram for clarity in 
indicating components and wiring. 

Take up an R.S. Components standard size 18 -way 
tagboard (available from Home Radio under Cat. No. 
BTS10) and cut from this two smaller tagboards, one 
having 9 pairs of tags and the other having 3 pairs of 
tags. These two boards are mounted as shown in Fig. 3. 
If the metal chassis form of construction is employed fit 
insulating backing plates under the tag boards. (These 
may be cut from an 18 -way size backing plate obtain- 
able from Home Radio under Cat. No. BTS14.) With 
the plywood construction the tagboards may be spaced 
off slightly with spacing washers. TI is screwed to the 
large plywood board as also is a clip for C3, the clip 
enabling the capacitor to be positioned horizontally. 

Small components are next mounted on the tagboards 
as shown, and the wiring is carried out and completed. 
Note that holders are used for the two field effect tran- 
sistors, TR I A and B. On no account should these two 
transistors be inserted in their holders until all wiring is 
complete. For clarity of presentation VR4B is shown as 
though it is above transformer TI. In practice this 
potentiometer appears alongside the transformer. When 
wiring to the primary of TI, connect to the tags which 
correspond to the local mains voltage. 

SETTING -UP 

Before setting -up make sure that two 1552 speakers 
are plugged in. Do not switch on unless speakers are 
connected, or the voltage across C3 will rise to a value 
considerably higher than the 10V at which the compon- 
ent is rated, and it could be damaged. 

Adjust VR4A and VR4B so that in each case the 
slider is in the half -way position. Clip a voltmeter 
across the outside tags of VR4A and adjust the slider of 
this component so that a reading of 3 volts is given. 
Repeat the process with VR4B. Return to VR4A, check 
the voltage across it, and readjust the slider if a reading 
other than 3 volts is given. Check back, in a similar 
way, at VR4B. The need for this double checking is that 
the adjustment of one component can affect the current 
passing through the other, owing to the variation of the 
load on the mains transformer and, hence, the voltage 
available across C3. 

When a voltage of 3 is given across VR4A and VR4B, 
clip the voltmeter across R4 and note that the reading is 
not greater than 2.7 volts. If it is, return to VR4A and 
VR4B and readjust these for a similar voltage across 
their tracks which is now a little less than 3 volts, then 
re -check the voltage across R4. If this does not now 
exceed 2.7 volts, VR4A and VR4B may be left alone. 
Should the voltage across R4 still be in excess of 2.7 
volts repeat the process at VR4A and VR4B until the 
voltage across R4 drops below 2.7. In most cases these 
re- adjustments of VR4A and VR4B will not prove 
necessary, and the need for them only arises because 
some 1552 impedance speakers have a resistance rather 
lower than the usual value. 

The amplifier is now ready for use, but a cover must 
be made for it, especially as the primary tags of Tl and 
the contacts of SI are at mains potential and thereby 
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Part shown in fig.2 Heat sink Speaker sockets 

Input 
socket 

Hole for lead 

Mains lead 

C T 

(not 
used) 

Volume Tone LJ Balance 

Fig. 3. Assembly and wiring of the components in the amplifier 
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7/e" 

71/2 

Slot cut out 4 "x 1/2" 

Slot cut out 
4x I" 

Slot cut out 4 "x 1/2" 

6" 

Fig. 4. A suitable cover can be made up with three 
pieces of plywood, as shown here 

1,4 

114" 

constitute a source of danger. All that are required are a 
top and two sides, which may he made up of tin. 
plywood as shown in Fig. 4, and screwed to the ply- 
wood base of the amplifier. Fablon or Contact will help 
to make a neat finish. 

Note the slots cut in the three pieces of plywood 
which comprise the cover. These are essential for venti- 
lation, and the insides should he covered with gauze 
having a wide mesh. If metal gauze is used, take great 
care to ensure that this does not approach any of the 
amplifier components or connections when the cover 
is fitted. 
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By 
FRANK A. BALDWIN 

(All Times GMT) 

The title of this feature - QSX - has 
undoubtedly caused some puzzle- 
ment amongst those new to Broad- 
cast band listening. The explanation 
is simple - it is taken from the 'Q' code 
and conveys the meaning 'listen for'. 
The 'Q' code is used by both com- 
mercial and amateur radio operators 
and was originally brought into use 
as a means of contracting certain 
terms constantly used into three 
letters when using the c.w. (Morse) 
method of transmission. In modern 
usage however the 'Q' code is also 
used by amateurs when operating in 
the a.m. or s.s.b. modes. Broadcast 
band listeners have also, over the 
years, developed contractions which 
are used when conveying informa- 
tion to one another and in their 
various journals, but more of that on 
another occasion. 

LISTEN FOR 
The above sub -head repeats the 

article title but the writer has, of late, 
tried to open the feature with news of 
importance to Broadcast bands op- 
erator readers of this journal. On this 
occasion it is news of a station 
operating on an 'out of band' 
channel - an event which never fails 
to excite the fraternity. 

Radio Curom, Netherlands Antilles, 
has been logged on a measured 
frequency of 20778 from 1256 right 
through to fade -out at 2300. First 
heard on 19th February and secondly 
on 4th March, this feat was per- 
formed by Martin A. Hall, one of our 
foremost Dx'ers and a prominent 
member of the British Association of 
Dx'ers. 

The programming was mainly of 
'pops' with announcements and 
commercials in both Dutch and 
Papiamento (local dialect). We are 
indebted to 'Bandspread' for this 
information. 

The address of Radio Curom is 
P.O. Box 31, Willemstad, Curacao, 
Netherlands Antilles. The identifica- 
tion in English is "This is Radio 
Curom in Willemstad, Curacao, 
Netherlands Antilles ". In Dutch "Hier 
MAY 1972 

is de Curom te Willemstad op 
Curacao ...." 

AN UNUSUAL LOGGING 
A recent unusual logging was that 

of Eskisehir Ataturk Lisesi on a 

measured frequency of 6252 at 1953 
when radiating a talk in Turkish. The 
station was logged twice within a 

few days and is, in fact, a low- power- 
ed (450 watts) transmitter operated 
by a technical college in Ankara. As 
far as is known, no regular schedule is 
operated, this being one of a number 
of comparatively low- powered sta- 
tions that operate on the short waves 
within the Turkish borders. The 
programmes are presumed to be 
entirely educational in content. The 
British Association of Dx'ers recently 
published a list of such transmitters, 
thought by the writer to be the first 
ever such list produced. It is available 
to Dx'ers for just two threepenny 
stamps from BADX at 16 Ena 
Avenue, Neath, Glam. Eskisehir Ata- 
turk Lisesi also operates on 6726 but 
has not been heard on this channel 
by the writer. 

OTHER UNUSUAL LOGGINGS 
Brian B. Walsh, of Romford in 

Essex, a long -time collaborator in 
QSX matters, heard FEBA (Far 
Eastern Broadcasting Association) 
Seychelles from 1730 until 1800 with 
a programme in English on 11950 
which is an unlisted frequency at an 
unscheduled time. Acting upon this 
information, the writer logged them 
at 1733 with a religious programme 
in English. 

Brian has also logged WNYW 
New York, with English to Europe, 
from 2215 on the unlisted frequency 
of 11805. 

Also noted have been the broad- 
casts from Radio Bangla Desh from 
1130 to 1200 on 15520, during 
which they announced a parallel 
channel of 11805. 

A further unusual logging made 
was that of the standard frequency 
station VNG at Lyndhurst, Australia 
on 12000. Brian notes that reception 
of this station only seems possible 
around 2200 and when the signal 
path to Brazil is closed - no doubt 
due to long -skip conditions. 

MYSTERY SOLVED 
B. Walsh has, like others, noted a 

transmission on 9020 in an Arabic - 
type language around 1900. You 
guessed right OM, it is Iran and is, in 
fact, Radio Teheran. The language is 
Farsi (Persian) and R. Teheran has 
used this channel in the past. 

CAPE VERDE ISLANDS 
These islands can be logged in the 

form of CR4AC Radio Barlavento on 

3930 (listed on 3910). This station 
was heard here recently at 2300 with 
station identification in Portuguese 
after the sounding of one deep -toned 
chime. The late -night weekday sche- 
dule of this one is from 2200 to 0100. 

INTERESTING PROGRAMME 

An unusual programme recently 
heard by the writer was that of part of 
the English and Eskimo transmission 
from Sackville, Canada, directed to 
the Canadian North on 15190. 
Listening to the news of weather and 
road conditions in that area, and the 
temperatures, one could almost feel 
the icy blasts! This service is 
scheduled from 2200 to 2250 and is 
in parallel on 9625. 

INTERESTING CHANNEL 

There are a number of interesting 
channels on the LF bands which can 
provide some startling results at 
times. One such channel is that of 
5010. During the early evenings if 
one is lucky, the channel at such 
times is liable to be covered by com- 
mercial traffic, one may hear Radio 
Garoua in the Republic of Cameroon. 
The programme languages are in 
French and vernaculars, logged at 
1830. 

Much later, around 2300 or so, if 
conditions are right, one may hear 
HIMI Radio Cristal, Santa Domingo, 
Dominican Republic, who have a 1 kW 
transmitter on a full 24 hour schedule. 
HIMI was recently logged here at 
2300 with full identification followed 
by a programme of typical Latin 
American music. 

LESOTHO 

This country, an enclave in the 
Republic of South Africa, has a 

transmitter operating on 4800 using 
both the Lesotho and English langu- 
ages. A good chance of logging this 
station is presented on Sunday 
evenings -- when some of the com- 
mercial traffic is absent - listen for the 
church service in English from 1830 
onwards; logged here recently right 
through the hymns and sermon 
without any QRM ! 

INDIA 

Transmissions in English from the 
transmitter at Delhi abound on the 
short waves, 11960 at 2000 with 
identification and news in English 
being one of them. For a change, try 
15080 at 1900, when Bombay takes 
a hand in the game. The programme 
consisted of a talk about the Pakistan 
Army, this following identification 
at 1910. 
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Cover feature 

2 - TRANSISTOR M.W. 

TIM RECEIVER USES ONLY TWO TRANSISTORS, AND 
covers the medium wave band. The output is for a 
crystal earpiece. Considering the small number of 

components employed the sensitivity of the receiver is 
quite good, and on the prototype several stations can be 
received, including foreign ones. 

Although the receiver has not been miniaturised it is 
fairly compact, measuring 41 x 21 x sin. Current con- 
sumption is a little over ImA from a 9 volt battery, 
giving extremely long battery life. 

THE CIRCUIT 

A complete circuit diagram of the receiver is given in 
Fig. 1. L1 and VC form the tuned circuit and select the 
frequency to be received. L1 is wound on a ferrite rod, 
which makes it so efficient that no other aerial is re- 
quired. Signals received by this coil are induced into the 
low impedance secondary coil, L2, which couples to 
the base of n.p.n. transistor TRI via the d.c. blocking 
capacitor, Cl. Transistor TRI is used as a regenerative 
r.f. amplifier with R1 as the bias resistor and R2 forming 
part of the collector load. Regeneration is provided by 
way of the `twisted pair' of insulated wires which 
couples the collector of TRI back to the non -earthy end 
of Ll. The `twisted pair' forms a small pre -set capacitor, 
and the regeneration greatly increases sensitivity as well 
as helping to give better station separation. 

The collector current of TRI flows partly in R2 and 
partly through D1 and the base -emitter junction of 
p.n.p. transistor TR2. The diode provides rectification of 
the signal, thereby enabling TR2 to function as an a.f. 
amplifier. The output to the crystal earpiece is taken 
from across R3 via the jack socket SKI. 

This jack socket is fitted with a single make contact 
which connects the negative side of the supply to the 
receiver when the earpiece is plugged in. This means that 
the set is automatically turned on when the earpiece is 
connected, and turned off when the earpiece is removed. 
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A neat little medium wave por 
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Fig. 1. The circuit of the simple regenerative receive 
TR2 as a 
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MAY 1972 

The appearance of the receiver after completion. 
It is automatically switched on when an earphone 

plug is inserted in the jack socket 

COMPONENTS 
Resistors 

(All + watt 5 %) 
RI 1Mí2 
R2 3.3kû 
R3 3.9kû 

Capacitors 
Cl 0.111F polyester 
C2 0.01NF disc ceramic 
VCl 250pF or 300pF variable, solid dielectric 

miniature (see text) 

Inductors 
LI, L2 Medium wave ferrite aerial (see text) 

Semiconductors 
TRI BF115 
TR2 2N3702 
D1 0A91 

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

Socket 
SKI 3.5mm. jack socket with make contact 

(see text) 

Earphone 
Crystal earphone with 3.5mm. jack plug 

Miscellaneous 
Ferrite rod, 4in. by gin. dia. 
32 s.w.g. copper wire, enamelled or d.c.c. 
Battery clips 
Knob 
Plain Veroboard, 0.15in. matrix 
Formica, glue, etc. 
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2 /24 

2/24 

4 1/8 ' 

3/84 
3/4" 

FORMICA CASE 

o- 

6BA clecr 

BACK 

3/8 

-O Diameter to suit 
H jack socket 

X 

Fig. 2. Dimensions of the parts which form the 
case of the receiver 

The case is constructed from Formica, and full 
cutting details of the parts required are given in Fig. 2. 
As is mentioned later it may be necessary to modify the 
dimensions slightly to accommodate the ferrite rod and 
tuning capacitor, and the constructor should read the 
notes applicable to these components before corn - 
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- 3/4* - 
Topped 6BA 
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Bend through 90° 

2- BRACKETS 

X =41/84minus 2 thicknesses of 
laminate 

Brackets - aluminium 

All other parts- formica 

mencing to make the case. 
As will be gathered from Fig. 2 the front panel covers 

the edges of the two end pieces and the two side pieces. 
The side pieces are shorter than the width of the front 
panel by two thicknesses of the laminate to allow for the 
two end pieces. The back panel has the same dimensions 
as the front panel and also has two 6BA clearance holes 
for mounting bolts. These pass into two tapped holes in 
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A view inside the rear of the receiver 

small brackets fitted to the cabinet sides. (The Formica 
employed should not be the heat- resistant type, as this 
sometimes has a metal shim laminated in the material.) 

Formica is not always easy to cut. If care is taken it 
can be sawn using a hacksaw, or alternatively it can be 
cut by scoring hoth sides of the material along the line 
on which it is to he severed, the scoring being made as 
deep as possible with a knife or razor blade. If the 
material is then bent with a jerk along this line it will 
break with a good clean straight edge. 

Any modern general purpose adhesive such as Bostik 
or Evo -Stik can be used to glue the pieces of the case 
together. The two metal brackets, to which the back is 9 
secured on completion of the receiver, are glued to the holes 
two sides of the case, as indicated in Fig. 5 and the 
accompanying photograph. It will be helpful to mark 
out the holes in the brackets after they have been 
secured to the case by using the hack, with the 6BA 
clearance holes drilled in it, as a template. The bracket 
holes may then be drilled out and tapped. If desired, 
self -tapping screws can be employed to hold on the back 
instead of 6BA screws. 

side. The coils may be given a coating of polystyrene 
dope, when completed, to hold them in position. The 
coils are positioned centrally on the rod. 

ELECTRICAL CONSTRUCTION 

Most of the components are mounted on a piece of 
plain O.l5in. matrix Veroboard (i.e. without copper 
strips) using the layout shown in Figs. 4 and 5. If a piece 

Neg. battery clip 

Pos battery 
clip 

FERRITE AERIAL 

The ferrite rod aerial is a home -made unit, although 
the circuit should work with any commercially produced 
medium wave ferrite aerial intended for transistor usage. 
However, these are more expensive than the home -made 
version. 

A coil former is made by winding two or three layers 
of thin card or fairly thick paper around the rod to form 
a fairly rigid tube. The coils are then wound on in the 
manner shown in Fig. 3 with the turns, ideally, side by 

4, 
- I° 

i 
Paper sleeve 

L L2 

j 

- 1/16" 

L1- 70 turns 

L2 -5 turns 

Wire -32 swg enamelled or D.C.C. 

Fig. 3. How the ferrite aerial is wound 
MAY 1972 

3/8 dia 

8 holes 

TP R3 J 

Ir Y . 
- t 

Twisted with 

lead from 

TR1 collector 

L1 

L2 

VC1 

Twisted with lead 
from VC1 

Moving vanes 

Fig. 4. Connections on and around the Veroboard. 
The board will extend to the right if it is secured 

under VC1, as is described in the text 

of board larger than that shown in Fig. 4 is used, it may 
be secured in position by trapping the part without 
components between VC l and the front of the case. The 
outline of the section so trapped is indicated by the 
dashed lines in Fig. 5. This scheme was not possible 
with the prototype because the particular tuning 
capacitor employed had too short a mounting bush, and 
the board was kept in place by wiring it to the jack 
socket with stout single -strand wire. The stiffness of the 
wire was sufficient to keep the hoard in place. 
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Jack socket 

PP3 

battery 

QTR2 

Component 

board 
TRI 

cté O 

L Lr 

o 

Mounting bracket 
for rear panel 

I - 

Ferrite rod 

Fig. 5. Layout of components inside the case. 
The dashed line around VC1 indicates the 
extension of the Veroboard of Fig. 4 when this is 
secured under the tuning capacitor. Also shown 
are the positions of the two brackets to which the 

back is bolted 

Fig. 4 gives a complete wiring diagram, whilst Fig. 5 

shows the positioning of the components within the 
case. Note that the jack socket is mounted in a hole in 
one of the side pieces. Most jack sockets are fitted with a 
break contact which is intended to cut the speaker of the 
associated receiver out of circuit when a plug is inserted. 
If a socket of this type is to be used, it will be necessary 
to modify the break contact so that it acts, instead, as 
a make contact. Details of this modification are given 
in Fig. 6. 

These contacts must not touch until the jack plug is inserted 

Fig. 6. The jack socket after modification 

If the battery fits too loosely into the case, a pad of 
foam rubber, or similar, can be glued to the inside where 
the battery rests. The ferrite aerial is held in place by 
gluing the rod ends to the end pieces of the case. 

Due to dimensional tolerances, there is a possibility 
that the ferrite rod may be a little longer or a little 
shorter than its nominal 4in. If it is excessively long the 
4 1-in. case dimension shown in Fig. 2 may need to be 
increased slightly in order that the rod may be accom- 
modated. If, on the other hand, the rod is shorter than 
4in. the 4 }in. case dimension may need to be reduced 
slightly or the rod will fit too loosely into the case. 

Another component which may affect case dimensions 
is variable capacitor VC1. The author employed a 
miniature 250pF solid dielectric capacitor taken from 
and old kit radio in the prototype but this type is not 
generally available. A miniature 300pF solid dielectric 
capacitor (such as the Home Radio Cat. No.VC79C) 
may be used in its place but the constructor should 
confirm that whatever capacitor is employed can be 
accommodated in the case dimensions of Fig. 2 before 
commencing to make the case. If necessary, the case 
dimensions may be increased to suit. This, and the 
ferrite rod, are the two components mentioned earlier 
which may effect the dimensions of the case. 

SETTING UP 

Once the set is completed the two twisted wires 
forming the feedback capacitor must be adjusted. 
Initially, only short lengths of the wires should be 
twisted together. The receiver should be tuned to the 
high frequency end of the band by turning VC1 fully 
anti -clockwise. If the set is functioning properly it 
should now be possible to tune several stations at this 
end of the band. 

If the two wires are twisted together a little more, both 
sensitivity and selectivity will be increased, but eventu- 
ally a point will be reached where the receiver will begin 
to oscillate. It will be obvious when this happens as 
there will be a very marked decrease in background 
noise. Oscillation will occur first at the high frequency 
end of the band. 

If oscillation cannot be obtained and the set appears 
insensitive, the connections to L2 should be reversed. 

The twisted pair should be set so that the greatest 
possible sensitivity is obtained, without the set 
oscillating at any setting of VC1. The receiver is then 
ready for use. 

Although no trouble was experienced with the proto- 
type, there is a slight possibility that the value of R1 may 
require adjustment with some transistors. This point 
may be checked, if it is felt necessary, by measuring the 
current drawn from the 9 volt battery by the receiver in 
the non -oscillating condition. This current should be 
slightly in excess of lmA. If it is considerably greater 
than this figure, the value of R1 should be increased 
accordingly. There is no need to carry out the test or 
adjust the value of R1 if the receiver functions correctly 
after it has been completed. 

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 6p 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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Wide Range 
Linear 

Sawtooth 
Generator 

Part 2 

by 

David Aldous, M.S.E.R.T. A view from the rear with the top cover removed 

This concluding article describes the construction 
of the linear sawtooth generator. 

MAIN CIRCUIT BOARD 

MOST OF THE COMPONENTS ARE 
mounted on the main circuit 
board, which is a Lektrokit 

Chassis Plate No. 6. This has a row of 
copper strips and holes on a 0.1 in. 
matrix, similar to Veroboard. 

Fig. 8 shows the copper side of the 
board and indicates the points where 
the copper strips should be cut. Also 
shown are the holes which should be 
drilled out 6BA clear to take the preset 
potentiometers PI to P4 and the heat 
sink for TRI. Before mounting any 
components all holes should be drilled 
and all strips cut, as illustrated. The 
next job is to form the 'edge pins'. 
These consist of projecting pieces of 
wire mounted at the edges of the strips 
at the points indicated in Fig. 8, and 
allow the later connection of wires to 
components external to the board. 
They are made up as illustrated in 
Fig. 10(a). A short length of 22 s.w.g. 
tinned copper wire is passed through 
the two adjacent holes at the strip 
edge, being looped on to itself as 
shown. The loop is then soldered, as 
also is the wire to the copper strip, 
leaving a short piece of the wire 
projecting upwards and thereby pro- 
viding a 'pin' for later connections. 

When all the 'edge pins' have been 
mounted, potentiometers Pl to P4 are 
fitted by means of the 6BA mounting 
stud on each body. Wire links should 
be soldered to the appropriate tags 
and also to the board as shown in Fig. 
8 and in the detail in Fig. 10(b). 

After this the wire links above the 
board, and the resistors and capacitors 

41 
40 
38 

36 

34 

32 

30 
e 

27 
Edge pins - 25 

23 

21 

19 

17 

15 

13 

P2 II 

9 

PI 7 

5 
4 

2 

4 existing holes 

Front of unit 

b 
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Drill 6BA clear 
Potentiometer connections 

Fig. 8. The copper side of the main circuit board 
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are next fitted, these taking up the 
positions shown in Fig. 9. The holes in 
each pair of holes for R2, RIO and 
R13 are rather close together, and care 
should be taken not to bend the leads 
of these resistors closer than Ain. 
away from the body. If necessary, loop 
the wire back on itself before passing it 
through the hole. Next mount all the 
semiconductors, paying particular at- 
tention to the mounting method 
shown for the transistors (apart from To C1 + 

TRI) in Fig. 10(c). Do not bend any 
transistor or diode lead closer than 
-,din. from the body. A fine -nosed To S3a 
pair of pliers should be used when arm 
bending all component leads. Tran- 
sistor TR1 is held under its heat sink, 
which is secured with a_6BA bolt and 
nut. 

Note that the jumper lead from hole 
F16 to hole K5 does not connect to the 
copper at hole K5. Instead, it passes 
through this hole and connects to the 
copper at hole J5. 

The zener diodes are shown with a 
line across the body near the cathode 
end. This is the end which connects to To term c 
positive when the device is employed 
as a zener diode. To pin 7, 

When wiring is complete the board power 
should be put on one side. No con- supply 
nections for external circuits are made 
to the 'edge pins' at this stage. To PB1 

and 52,1 

To VIII 

Twisted 
wires ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmn 

o 
00000000000000000 °°°°°°°°°° 
ZD2 

00 
o 

0000000 O 

D O 

To term E 
3 

To PB2 

To S3b,3 

To S3b,l 

To 53b 
arm 

b 53b,2 

To S4,I 

To S4,2 

To VR2 

To D1_4t 

To S3a,2 

To S3a,I 

To S30,3 "C-T.. 
To 52,1 
and PBI 

POWER SUPPLY BOARD 

The power supply board is 
assembled on a Lektrokit Chassis 
Plate No. 1, using the layout shown in 
Fig. 11. Lead -through insulators (Lek - 
trokit Part No. LK2021) are pushed 
through the panel at the points shown. 
These are best inserted with some 
means of support under the panel, 
such as a pair of closed pliers with the 
lead- through passing into the gap 
between the jaws, pushing the insula- 
tors through from the top with the 
jaws of a second pair of pliers. 

Front edge 

4 existing holes 

-I I 
ZD I , ZD2.zD3 

Cathode 

Fig. 9. Layout and wiring on the component side of the board 

22 swg wire through outer hole 
N 

Loop Solder 

Edge of 
board 

Copper \Solder 

Wire loop pushed through holes, 
up to board then inner end bent 
around outer and soldered 

(a) 

Soldered to copper strip 

Wire link 

L? 
Potentiometer 

Transistor 'flat. 

Board 

(b) (c) 

Fig. 10 (a). Illustrating how the 'edge pins' are formed 

(b). Detail illustrating the connections to the potentiometers on the copper side of the board 

(c). The leads of transistors TR2 to TR6 are formed in the manner shown here. The body of the transistor is 
centralised over the hole in the board to which the collector connection is made 
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When this has been done, the holes 
for the mains transformer should be 
opened out to 4BA as also should the 
hole for the solder tag. The lugs on the 
transformer may not be flush with the 
bottom of the laminations; in this 
case pack up from the plate with one 
or two washers under each lug, as 
required. Place the solder tag over the 
plate where shown and bolt this and 
the transformer down firmly with }in. 
bolts, using a shake -proof washer 
under each nut. 

Complete all the wiring shown in 
Fig. ll with the exception of leads 
connecting to external circuits, then 
put the plate on one side. 

MECHANICAL ASSEMBLY 

The front and rear panels are next 
marked out as shown in Figs. 12 and 
13 respectively. Marking should be 
done on the reverse side of each panel, 
with the panel laid down on a sheet of 
paper to protect the enamel finish. 
Marking is best carried out by a soft 
lead pencil initially, this being followed 
by a sharp pointed scriber when all 
drilling points have been located. All 
holes should be counter -punched 
before drilling. It is important to note 
that the hole diameters for SI, S2, S4, 
PBI and PB2 in Fig. 12, and for the 
terminals in Fig. 13, all apply to the 
R.S. Components parts employed in 
the prototype. Components from other 
sources may require different hole 
diameters, and this point must be 
checked before drilling commences. 
The 1 in. hole for the mains socket is 
made with a Q -max chassis -cutter 
(Home Radio Cat. No. TL13, with 
Allen key Cat. No. TL15C) after 
removing the portion of the flange 
shown in Fig. 13. This is best removed 
by making two cuts with a hacksaw on 
either side of the section to be taken 
out, and then bending this section back 
and forth until it breaks off. Any rough 
edges can then be removed with a fine- 1 

cut file. 
17/16° 

REAR CHASSIS RAIL L 

To pin I, mains plug 

To Si 

To NE! To Si To pin I, mains plug 

To term A 

3t 0 
o o 

250 0 
o 0 0 0 o 

230V 210V 

01 0; 
Mains input 
test point primary 

T1 

secondary 

14To 52,1 

0 0 0 0 0 

o o 0 0 0 

Holes drilled 
out to 4BA 
clearance 'X' 

0 0 
6 

o To pin Al8 

To pin AB 

To pin 3 

moins socket 

o 0 

o o 0 

o o 

o o o 

o o o 
7 

- Lead-through insulators 

- - -- - Wiring below panel 

Front of unit 

4 existing holes 

Fig. 11. Layoút and wiring of the power supply section 

To PB2 

To pin A39 

To term G 

The rear chassis rail is a Lektrokit 
Chassis Rail, Short, Part No. LK211, 
and it is modified as shown in Fig. 14, 
in which the flange is towards the 
reader. The holes are made with a tin. 
Q -Max chassis cutter (Home Radio 
Cat. No. TLIO, with Allen key TL12) 
in the following manner. The cutter is 
first slackened off so that it can be 
slipped over the chassis rail, and the 
points of the cutting head are then 
located in the holes either side of the 
slot in the rail. At this stage, the flats 
on the cutter head should be held in a 
vice or with a spanner. The cutter 
bolt is then tightened up with the fingers 
until the cutter binds firmly onto the 
rail, when this has been done the Allen 
key should be used to tighten the 
cutter until it pulls through the rail. 
When all slots have been treated in this 
way, the holes should be cleaned up, 

4x4mm 
existing 
holes 

11/164 

} 

Fold of 
front panel 

Fold of front panel 

3/8°dia I/8`dia 

VR2 

11/2°°--7 

47/16` 

1/4+ 

5 
53a b 

4 

9/32 d% 
dia I/B`dia 

O F'132 

(1)j 9/32`dia 

L17,16. 2` 

Bá 

a. ..- 

1/8 "dia 

3/8`di'a inedia 
o 

VRj 

o 

NE1 Si ,a 
2` 

Vertical dimensions are from inside edge of panel 

9/32'dia 

PB1 
O 

G9/32+dia 

2° 

25/Ió 

Part No 

17/16e 
LK 431 

Fig. 12. Drilling details for the front panel. In this view the rear of the 
panel is towards the reader. Note that, as is discussed in the text, 

hole diameters are for R.S. Components parts 
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23/8' 

Flange 

Term B Term D 

yellow white 

l /16'vee notches 
(all terminals) 

Term C for terminal 
black anti - rotation 
_True centre line ç rugs 

Centre line for !Term E 

Mains 
blue 

socket Term A Term G Term F 

blue black red 

2 3/8` 

terminals 

Flange cut 
away under L13/8í - 
I` holt 

Vertical dimensions from inside curve of upper flange 

using a fine, half -round file. At this 
stage, mount the mains plug, using a 
large spanner to tighten the nut 
provided. The anti -rotation stud on 
this part should be located in one of 
the notches left by the chassis cutter. 
The front chassis rail is not treated and 
is used unmodified. 

4x4mm CHASSIS ASSEMBLY 
existing 
holes Chassis assembly is a straightfor- 

ward `nuts and bolts' procedure and 
should present no difficulty to the 
constructor. A good idea of the 
assembly can be obtained from the 
photographs. In the author's prototype, 
the assembly was held together with 
the self- tapping screws provided with 
the front panel and covers of the 

Part No Lektrokit chassis, although there is no 
LK531 reason why 6BA nuts and bolts 

should not be used if preferred. In the 
event of self -tapping screws being 
used, it is essential, when fitting the 
rear chassis rail, that the case assembly 
screws pull the chassis rail tightly up to 
the holes in the side plates through 
which the screws pass. Before mount- 
ing the front chassis rail, fit the mains 
neon indicator, NE1, using the Spire 
clip provided. Make sure that the clip 
is pressed tightly up to the panel and 
as close as possible to it, otherwise the 
rail will bow inwards when the front 
panel is fitted, making mounting of the 
circuit boards rather difficult. 

When the case has been assembled, 
the other components on the front and 
rear panels can be mounted, and when 
this has been carried out the power 
supply panel should be fitted using 
four 6BA bolts and nuts. For this and 
the succeeding steps, reference should 
be made to the photograph of the 
inside of the unit and to Figs. 9, 11 and 
14. Before mounting the main circuit 
board, solder short lengths of insulated 
solid core wire to the appropriate `edge 
pins'. The lengths should be as follows: 
pin A3, 8in.; pin A8, 2in.; pin A14, 
5in.; pin A18, lin.; pin A20, 8in.; 
pin A22, 4in.; pin A24, 5in.; pin A26, 
4in.; pin A29, 3in.; pin A39, two 
lengths 8in. and one length 2in.; pin 
n9, one length 6in. and one length 4in.; 
pin n15, 8in.; pin n17, 8in.; pin n18, 
8in.; pin n19, 8in.; pin n31, 5in.; pin 
n34, 5in.; and pin n39, 4in. 

The main circuit is mounted in the 
same way as the power supply panel, 
after which the wires from the 'edge 
pins' should be taken to the points 
indicated in Fig. 9, referring also to the 
details given in Figs. 11 and 15. Out- 
standing wiring to the power supply 
panel and to the components on the 
front and rear is then carried out, 
following Figs. 11 and 15. 

Care should be taken to dress the 
wires neatly, as in the photograph, in 
order to avoid burning them when 
soldering to their destinations. The 
wires may be twisted as shown in the 
photograph or held in bunches by 
short lengths of wire bound round the 
bundles to hold them in place. The 
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All terminal holes 1/4 °dia 

Fig. 13. The holes required in the back panel. Again, the rear of the 
panel is towards the reader, and hole diameters correspond to 

R.S. Components parts 

. 
_ 

4K 

.:r,s"tí ,s s .r . . . ' .. ... . 

. ... .... }. .. . . C 

This top view, looking straight down into the unit, clearly shows the 
positions of the main components 

Case assembly screws 

should pass through 

this hole 

4 existing mounting holes Part No LK2II 

Existing__._ 
holes 

616 

Mains plug mounted on 

rail in this position 4 holes opened out to 3/4" 
with Q -max chassis cutter 

Existing 
holes 

Fig. 14. Modifying the rear chassis rail. The flange is towards the 
reader 
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2 

To PBI 

Via pin 4, power supply 

to term A 

To PBI 

Wiring to S2 

Wiring to PBI 

To pin I, 

power supply To NEI 

To pin 3, 

power supply 

Rear 
view To chassis tag, 

power supply 

To pin A29 

2 

To pin A 39 

To S2 

To 5 2 

Mains plug 

(on chassis) 

Wiring to S4 

To pin n31 

To VR2 

To pin n34 

To pin n9 

To pin 7, 

power supply 

Wiring to PB2 

Locating groove in 

barrel of socket 

Blue Brown 
(neutra I) i ( live) 

-- Grooved pillar 

Green /yellow 
(earth) 

Mains socket 

Socket body Tapered rubber bush 

Cop 

Locating, 
groove 

Exploded view of mains socket 
to show method of assembly 

Cable 

To S4 

To pin A3 To pin n39 

To pin A20 To term F 

Wiring to VR1 and VR2 (rear view) 

Sib 

To pin nI8 

To term D 

ext 

To pin n17 

To pin n19 
To pin n15 f/ 

To pin A14 
V 

To pin A26 

To pin A22 

To pin A24 

Rear view of S3 

To term B 

53a 

Fig. 15. Details of wiring to the front panel components. Switch S1 and neon bulb assembly NE1 are not included here, as the wiring to these components can be followed from the details given here and in Fig. 11. The tags on S2 may differ in position from those illustrated -in position 1 S2 closes the circuit connected to its two tags. Note that only two poles of switch S3 are employed 

wires to the push- button PBI and PB2, order, the mains lead should be made and switched on, after which make sure are taken down the side of the circuit up in accordance with Fig. 15. After that nothing unusual occurs. If all is board. Check that all leads have been assembly, a suitable mains plug in order, the setting -up procedure can fitted correctly. If everything is in should be fitted. The unit is plugged in be commenced. 

(to be concluded) 
In Part 1 of this series it was stated, under `Refinements', that the circuit could be caused to revert to the 'dwell' state by feeding a positive -going voltage to Terminal E. This should have read `negative -going'. 
The zener diodes suggested at the end of Part 1 for ZD2 and ZD3 should be BZY88C5V1 and BZY88CI0 respectively. 

Owing to pressure on space, the Setting -Up Procedure will appear next month. 
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SHORT WAVE NEWS 
FOR DX LISTENERS 

By Frank A. Baldwin 
Times = GMT Frequencies-kHz 

In the South Atlantic, the Falkland Islands have a 
broadcasting service based in the capital Stanley. The 
transmitter is listed as having a power of 0.5kW on 3958 
but, according to a S. African Dx'er the station has been 
heard on five occasions using frequencies which vary 
slightly around 3930 (76.34 metres). Although reception 
of this station is unlikely, at least by the majority of 
listeners in the U.K., the April to September schedule is 

listed for those who care to `have a go'. Weekdays from 
1400 to 1600, from 2230 to 0200. Saturdays from 1400 to 
1600 and from 2030 to 0200, Sundays from 1400 to 1600 
and from 2200 to 0100. 

NORTH VIETNAM 
The latest schedule from Radio Hanoi of the pro- 

grammes in English, according to BADX, are as follows : 

0030 to 0100 on 7038 (42.62m) and on 10040 (29.88m). 
Half -hour periods from 0500, 0830, 1000 and 1200 on 
10040 and on 12025 (24.95m). From 1300 to 1330 on 
12025 and on 15012 (19.97m), from 1530 to 1600 on 
10040 and on 12025, from 2000 to 2030 on 12025 and on 
15012 and from 2300 to 2330 on 7038 and on 10040. 

NETHERLANDS 
The English transmissions for Europe on weekdays 

from Lopik (Hilversum) are as follows (May to August): 
from 0930 to 1050 on 6020 (49.83m) 10 /100kW; from 
1400 to 1520 on 6020; from 1830 to 1950 on 6020 and on 
6085 (49.30m) 100kW. 

On Sundays the well -known `Happy Station' pro- 
grammes are radiated in English as follows : from 0930 
to 1050 on 6020, 6410 (46.80m) and on 7275 (41.24m). 
From 1400 to 1520 on 6020 and from 1830 to 1950 on 
6020, 6085 (15310 from Bonaire). 

To Eastern North America, weekdays, from 2130 to 
2250 on 9715 (30.88m) and on 11730 (25.58m) both 
100kW from Lopik. From 0200 to 0320 on 11730 from 
Bonaire and to Western North America from 0500 to 
0620 on 9715 and on 11730 from Bonaire. 

SOUTH AFRICA 
Radio South Africa (RSA) radiates programmes in 

English to Europe from 1800 to 1850 on 15155 (19.80m) 
100 /250kW and on 21480 (13.97m) 250kW and from 
2215 to 2315 on 9525 (31.50m) 250kW and on 11900 
(25.21m) 250kW. On Sundays an additional programme 
is radiated from 1000 to 1150 on 21535 (13.93m) 250kW. 

YEMEN 
It is reported that Radio Sana vacates the 4938 

(60.75m) 25kW channel after 1600 and is then only 
heard on Medium waves. BADX Bandspread. 

U.S.S.R. 
Radio Tashkent, Uzbek S.S.R., according to reports, 

has added another frequency in its External Service, 
7145 (41.99m) from 1600 to 1800 when in Persian, Uzbek 
and Arabic, according to BADX. 

Also reported on 6040 (49.67m) in English from 1400 
to 1430. 

PAKISTAN 
The External Service of Radio Pakistan radiates a 

618 

programme to the U.K. from 2000 to 2100 on 3870 
(77.50m), 4975 (60.30m), 7095 (42.28m), 7290 (41.15m) 
and on 9460 (31.72m), all 10 /50kW. 

The Western Europe programme is from 1815 to 1830 
on 7095 and 9710 (30.90m) and the Turkish Service 
from 1900 to 1945 on 7095 and 9710. 

Karachi radiates a local programme from 0130 to 
0330 on 3935 (76.24m) and 4875 (61.54m); from 1400 
to 1615 on 5975 (50.21m) and 7095; from 1630 to 1810 
on 4975 and 5975 and from 2000 to 2130 on 3935 and 
4875, 10 /50kW. 

Peshewar for local consumption from 0130 to 0330 
and from 1300 to 1800 on 3330 (90.09m) 10kW. 

Islamabad from 0130 to 0410 on 7240 (41.41m) and 
9850 (30.46m); from 0600 to 1340 on 15130 (19.83m) and 
on 17865 (16.80m) the 15130 channel not on the air 
from 1000 to 1115, 10kW. 

Quetta from 0130 to 0400 (Sundays 0345) on 3915 
(76.64m) and from 1300 to 1730 on 4815 (62.31m) both 
10kW. 

Islamabad with W. Pakistan Service from 0830 to 
1100 on 6170 (48.62m); from 1230 to 1300 on 3940 
(76.15m) and from 1400 to 1730 on 7240 (41.44m) and 
on 9750 (30.77m), all according to BADX `Band - 
spread'. 

KENYA 
The Voice of Kenya (all English) is on the air from 

0255 (0325 on Sundays and holidays) to 0620 sign -off 
(0630 on Saturdays, Sundays and holidays) on 4800 
(62.50m); from 0630 (Saturdays and Sundays) and from 
0900 (other days) to 1100 (to 1255 Saturdays and 
Sundays) on 7120 (42.13m) and from 1255 to 2010 
(2110 Saturdays only) on 4800. 

National Service (all Swahili) from 0255 (0325 on 
Sundays and holidays) to 0645 on 4915 (61.03m); from 
0645 to 1245 on 7140 (42.02m); from 1245 to 2005 
(Saturdays 2105) on 4915. 

Vernacular Services to N.E. and Coastal Areas from 
0330 to 0500 on 4880 (61.48m), from 0800 to 1100 on 
7240 (41.44m) and from 1400 to 1930 on 4880. This 
Service not broadcast on Sundays or holidays. 

For Nairobi and Central Areas from 0900 to 1030 on 
7150 (41.96m) and from 1400 to 1830 on 4950 (60.60m). 

For Western Area from 1300 to 1745 on 4850 
(61.86m). All according to BADX ` Bandspread'. 

According to a QSL card just received from Kenya by 
B. Walsh of Romford additional frequencies, which are 
unlisted, are given as 4934 (60.80m), 7295 (41.12m) and 
11765 (25.50m), no indication of powers or services 
being mentioned. 

MALI 
Radio Mali, Bomako, may be heard from 1500 to 

1600 radiating a programme in English to the U.S.A. 
and Canada on 17725 (16.93m) 100kW, according to 
reports. 

ETHIOPIA 
Radio Ethiopia has been reported using 9610 
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(31.22m) when it was logged with an English programme 
until 1700, when a broadcast in Amharic commenced. 

PAPUA 
VL8BM Port Moresby has moved from 11880 

(25.25m) to 9575 (31.33m) 10kW. According to the 
schedule, VL8BM is on the air Monday to Friday 
inclusive from 0100 to 0200 and from 0430 to 0530 in 
English and Pidgin. 

QATAR 
The Qatar Broadcasting Service radiates a pro- 

gramme in English from 1200 to 1300 on 9570 (31.35m) 
100kW, newscast at 1230. 

SWAZILAND 
Swazi Commercial Radio, a recently launched 

venture, is reported using 3223 (93.09m) and 6155 
(48.74m), asking for reports to Swazi Commercial 
Radio, P.O. Box 941, Mbabane, Swaziland. Additional 
channels which may be added are 4890 (61.35m) and 
7100 (42.25m). 

ROUMANIA 
The English schedule of Radio Bucharest to Europe 

is from 1300 to 1330 on 11940 (25.13m), 15250 (19.67m) 
and on 17710 (16.94m). From 1930 to 2030 on 9570 
(31.35m) and 11775 (25.48m). From 2100 to 2130 on 
7195 (41.70m) and on 9690 (30.96m). 

AFRICA 
In the March issue, I listed some stations on the L.F. 

bands that could be heard operating from the `Dark 
Continent' but many of our readers, equipped with 
domestic -type sets, cannot cover those frequencies. In 
this issue, such readers may be interested in the follow- 
ing loggings made on the higher frequency bands. 
11850 2030 (25.32m) 250kW Ejura, Ghana, with a 

programme in English. Sign -off is at 2100. 
This programme was part of the North 
American Service which commences at 
2000 and ends at the sign -off time shown. 
Identification is "This is the External 
Service of Radio Ghana ". The address is: 
Ghana Broadcasting Corporation, P.O. 
Box 1633, Accra. 

11895 2200 (25.22m) 100kW Dakar, Senegal, with 
native music and announcements in 
French with station identification. This is 
the Network 1 programme which is 
scheduled from 1000 to 2400. The address 
is: Radiodiffusion du Senegal, B.P. 1765, 
Dakar. 

11900 2215 (25.21m) 250kW RSA Johannesburg, 
South Africa, with the news in English, 
This is part of the service in English to 
Europe and the U.K. which commences at 
2215 and ends at 2315. Address: South 
African Broadcasting Corporation, P.O. 
Box 8606, Johannesburg. 

11920 1940 (25.17m) 100kW Abidjan, Ivory Coast, 
heard when radiating a programme of 
African music and songs. Identification in 
French at 1950. This frequency is part of 
the International Network, the schedule 
(weekdays) being from 0600 to 0800, from 
1800 to 2400 and on Saturdays from 0600 
to 2400. The English programme is 
scheduled on weekdays from 1830 to 1845 
with the news at 1830. Address: Radio- 
diffusion Television Ivoirienne, B.P. 2261, 
Abidjan. 

15170 2133 (19.78m) 50kW Monrovia, Liberia, logged 
when announcing the station identification 
in English. This transmission is part of the 
scheduled Arabic Service to North Africa, 
from 2100 to 2300. Radio Station ELWA 
can be heard in English from 0930 to 1100 
on Sundays on 11975 (25.05m) 50kW, 
although this is only one part of the 
English schedule (mostly early mornings). 
The station is operated by the Cultural 
Missionary Broadcasting Service of the 
Sudan Interior Mission, the address 
being: Box 192, Monrovia. 

15175 1945 (19.77m) 250kW RSA Johannesburg, 
South Africa, with station identification 
and the news in English. This is part of the 
English Service to Ghana /Nigeria from 
1856 to 1950 on this channel and in parallel 
on 9695 (30.94m) 250kW. 

A READER'S LOG 
Julian Moss of Rayleigh in Essex, has once again 

sent along the results of his sterling work on the short 
waves. 

Here is a selection - 
7010 2130 R. Peking, identification in U.S.S.R. dialect. 
9460 2120 R. Pakistan, with identification in English. 
9525 2200 AIR Delhi, newscast in English. 
9525 2207 RSA Johannesburg, interval signal on 

guitar. 
9605 2115 Sackville, Canada, news about Canada. 
9615 2235 Vatican with programme in English to the 

Philippines. 
9670 2030 Damascus, Syria, with the news in English. 
9690 2000 AIR Delhi, with the English programme. 
9695 2215 RSA Johannesburg, sign -on in English. 
9745 2000 Baghdad, Iraq, newscast in English. 
9805 2215 Cairo, U.A.R., a programme on life in 

Egypt. 

We should be pleased to include logs from readers of 
this feature but we cannot undertake to publish them in 
their entirety. 

REPORTING S.W. BROADCAST RECEPTION 
Various codes have been favoured in the past for reporting reception to shortwave broadcasting stations. For instance, the QSA /R code as used in amateur radio has been extended to S.W. broadcast reporting. 

A reception reporting code which is currently becoming much favoured by S.W. Broadcast engineers interested in corre- lating propagation reports from their listeners is that known as the International SINPO Code and it is as follows: 
S. I. N. P. O. Carrier Interference Noise Propagation Overall 

strength disturbance merit 
5. Excellent Nil Nil Nil Excellent 
4. Good Slight Slight Slight Good 
3. Fair Moderate Moderate Moderate Fair 
2. Poor Severe Severe Severe Poor 
1. Just audible Very severe Very severe Very severe Unusable 

Thus a very good signal, of full programme value, ie., "just like the local Broadcast station" would be rated 55555 and so on. 
MAY 1972 619 

www.americanradiohistory.com

www.americanradiohistory.com


NOTES ON 

SEMICONDUCTORS 

Further Notes-6 
PLOT 

by 

Peter Williams 

The basic circuit for a simple transistor current gain measuring 
instrument 

WE CAN NOW ASSEMBLE SOME OF THE ELEMENTS 

described in earlier notes into simple but useful 
pieces of test and measuring equipment. As a 

starter let us look at some of the properties of transistors 
that we might need to know in various applications. 

CURRENT GAIN 

The most obvious property is the transistor current 
gain. In some cases it is enough to know the d.c. current 
gain under one set of defined operating conditions. For 
this purpose a particularly simple circuit will be described 
later. A second requirement is to know the way in which 
current gain changes with supply voltage. A related 
circuit is one which allows measurement of collector 
saturation characteristics - important when a transistor 
is used to switch on a load and the p.d. between collec- 
tor and emitter is to be minimized. These last two are 
considered together since they have identical base drive 
circuits. 

The basic test circuit is illustrated in Fig. I. The zener 
diode provides a fixed p.d. across R2, which is selected 
to supply the required base current to TRt, the transistor 
under test. It is important that TRI should be a low - 
current type with high gain at the lowest base current 
required. Typical component values might be Vs = + 15V, 
Z1 =5.2V zener, R1 = 4.7k0, R2= 4.7Mû for Ib= 1µA 
in test transistor. 

Resistor R2 can be reduced to 4.7kû for base currents 
in TRt of up to 1mA. One method would be to switch 
preferred value resistors for R2 or alternatively to 

zi 

TR] 

+vs 

Transistor under 
test 

TRt 

Fig. 1. Basic circuit for testing transistor current 
gain. Base current in TRt may be varied by 

adjusting the value of R2 
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o 

+ vs 

Fig. 2. The collector voltage of the transistor under 
test may be varied by coupling it to the emitter 
of the transistor shown here. Voltage is varied by 
adjusting R3. Meter M1 indicates the collector 

current of the transistor under test 

replace it by a logarithmic potentiometer with hand - 
calibrated scale. 

If the current gain at Vce -15V gives sufficient infor- 
mation, then a milliammeter between the collector of 
the transistor under test and Vs is sufficient. It does 
however carry the risk of damage to the meter with a 
transistor having a short -circuit between collector and 
emitter; it also allows the possibility of damage to the' 
transistor if the base current is set too high since this 
would lead to excessive collector current. Any limiting 
resistor would cause a fall in the effective collector 
supply voltage. 

The solution is shown in Fig. 2. The collector of the 
transistor under test is fed from the emitter of a tran- 
sistor whose base potential can be adjusted by the 
potential divider R3. Several points need watching. The 
value of R3 should be low enough that the maximum 
base current of TR2 causes no significant fall in poten- 
tial. As a rough guide the standing current in R3 should 
equal the maximum expected value of collector test 
current (since the base current of TR2 will then repre- 
sent at most 1°/0 of the potential divider current if TR2 
has a current gain of 100). R3 would be calibrated in 
terms of the voltage on TR2 emitter. 

The limiting resistance R4 can be chosen to drop 2 to 
3V at the expected current, allowing the emitter of TR2 
to rise to greater than 10V when required. As a final 
point, the Vce of the test transistor can be more 
accurately set at low levels if a forward biased diode (or 
diode -connected transistor) is inserted in series with the 
bottom end of the potential divider to balance out the 
Vbe of TR2. In the next note we will see how this 
circuit can be modified to measure the collector 
saturation characteristics. 
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New Products 
MODULAR POWER SUPPLY 

A low cost, high performance modular high voltage 
supply for oscilloscope tubes has been announced by 
Brandenburg Ltd. It is also suitable for applications 
where a compact, lightweight EHT supply is required. 

Designated the model 512, this addition to the 
recently announced range of HV modules provides 
between 4kV and 7kV at a maximum of 1200k. It is 
capable of withstanding an output short- circuit for up 
to 10 seconds without damage. The impregnated EHT 
components are fully screened in a metal can with 
overall dimensions of only tin. x lain. x4 }in. (50mm x 
38mm x 150mm). The price of the model 512 is £15. 
Further information can be obtained from Brandenburg 
Ltd., 939 London Road, Thornton Heath, Surrey, 
CR4 6JE. 

TRANSISTOR MOUNTING PADS 
Girdlestone Electronics Limited announce a new 

range of Transistor Mounting Pads - type MC 1087/3. 
Injection moulded in Polyethylene, the pads provide 
excellent isolation between the transistor leads and the 
chassis or panel of the unit incorporating the transistor. 
The four lead channels are angled at 45° from the 
vertical, making the pads suitable for either TO5 or 
TO18 configurations. This design allows the user to 
standardise on a single design of pad, and since both 
TO5 and TO18 leads are led out at the same points, also 
allows standardisation of hole pitch on P.C. Boards. 
In the standard material, the pads are suitable for a 
temperature range of -40 °C to + 75°C. 

Users will be particularly interested to note the price - 
believed to be one of the lowest in the U.K., at £2.00 per 
1,000 for small quantities. Further details may be 
obtained from Girdlestone Electronics Limited, Melton 
Hill, Woodbridge, Suffolk, IP12 1AX. 

SKIL POWER TOOL 
The new SKIL model 1431H ratcheting drill features 

two speeds by gear reduction. This means triple power 
at low speed. The combined ratcheting -drilling action is 
selected for drilling holes in concrete and masonry. The 
tool can also be set for drilling only, and is therefore 
suitable for metal, wood, plastic and composition 
materials. 
Technical Data 

Double insulated, radio /tv- suppressed, safety stop 
carbon brushes, super burnout protected motor, 
dependable ball bearing construction. 

Capacity in steel fin. (10mm), in masonry 4in. (12 
mm), in wood 1*in. (30 mm). 

No -load speed: 900 and 2,600 r.p.m. Number of 
blows 11,000 and 32,000 per minute. Input 400 Watts, 
cord length 10ft. (3m). Chuck capacity - -66in. (1.5 -10 
mm), net weight 54lbs. (2.4kg). Sales and service in the 
U.K.: SKIL (Great Britain) Ltd., 1B Thames Avenue, 
Windsor, Berkshire, SL4 1QJ. 
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AUTOMATIC SIGNAL 

GENERATOR 
By 

R. A. Butterworth, G8BI 

The approach described in this article is intended to be experimental 
only, as the author has been prevented by illness from pursuing it 
through to a final form. Nevertheless, the basic idea is so original 
and thought -provoking that we feel it should be presented to 
readers in its existing form, whereupon the more experienced 
constructor should be able to make up an automatic signal generator 

along the lines described. 

FROM TIME TO TIME WE ALL GET DOUBTS ABOUT THE 

performance of the receiver we are using, whether 
it be home constructed or commercially manu- 

factured. One section of the receiver which may give 
rise to shortcomings in performance is the r.f. stage, and 
we may suspect the alignment of the r.f. tuned circuits. 
Ideally, we require a signal generator to line up the r.f. 
circuits accurately, but not all of us possess such an 
instrument or are able to borrow one. 

The approach to be described in this article enables 
the r.f. stages of an a.m. superhet receiver to be aligned 
without the aid of a signal generator, all that is required 
being a simple unit which can be made up from a few 
transistors and other components. 

PRINCIPLE OF OPERATION 

Briefly stated, the heart of the idea is an `inversion of 
the superheterodyne principle'. The latter, as readers 
will know, involves mixing two frequencies together in 
order to obtain a beat frequency which is equal to the 
difference between the two. In a superhet the difference 
frequency is the intermediate frequency. The mixer also 
produces a frequency equal to the sum of the two 
frequencies, but this is not taken advantage of in the 
superhet. 

Now suppose, as is illustrated in the block diagram of 
Fig. 1, we make up a mixer stage and apply to this a 
signal taken from the oscillator of the receiver to be 
aligned, together with a second signal which is equal to 
the intermediate frequency of the receiver. The mixer 
will then produce both the sum and difference fre- 
quencies, and the difference frequency will be equal to the 
aerial signal frequency of the receiver. This difference 
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frequency may be passed through an emitter follower 
buffer amplifier and fed to the receiver aerial terminal via 
a variable attenuator, whereupon an input signal which 
is always at correct frequency is available for r.f. 
alignment. 

The author has tried an experimental circuit to 
provide the facility shown in Fig. I and the result was, 
at first, uncanny. The impression was given that a strong 
i.f. signal was breaking through because wherever the 
receiver was tuned on all its bands the signal was there. 

Input from 
receiver - Mixer 
oscillator 

Emitter 

follower 

buffer 

amplifier 

111. 

Oscillator 
(running at 

receiver I.F.) 

attenuator -0-Output 

Fig. 1. Block diagram illustrating the line -up of 
the automatic signal generator. Output is always 

at receiver aerial frequency 
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The fact that the signal was indeed at aerial frequency 
was proved by adjusting an r.f. trimmer and noting the 
result on the receiver S- meter. 

Two effects have to be guarded against. First, the 
coupling to the receiver oscillator must not cause it to 
be detuned. A very loose coupling given by a wire held 
close to the oscillator components should suffice. 
Second, the automatic signal generator offers the sum 
frequency as well as the difference frequency, and the 
sum frequency will be the image frequency of the 
receiver. Care must be taken on the higher short wave 
frequencies to avoid trimming to this image frequency. 
The correct frequency will be that corresponding to 
greater capacitance in the signal frequency trimmer or 
trimmers. 

The tuned circuit for the oscillator in the signal 
generator will, for most receivers, be required to cover 
the range 450 to 475kHz, and could be provided by an 
i.f. transformer of the type having a single tuned wind- 
ing. The internal fixed tuning capacitor of the trans- 
former may be removed and an external variable 
capacitor connected in its place to enable the frequency 
of oscillation to be varied. Some receivers have an 
i.f. of 1.6MHz and the signal generator oscillator will 
be required to run at this frequency. A medium wave 
oscillator coil could cope here. 

A suitable line -up for the signal generator unit 
consists of 0C170 mixer, 0C45 oscillator and 0C170 
emitter follower. The output attenuator may be a Ikt? 
potentiometer in the emitter circuit of the emitter 
follower, the output signal being taken from its slider. 
A suitable arrangement for the mixer transistor would 
consist of applying the signal from the receiver oscil- 
lator to its base and the signal from the signal generator 
oscillator to its emitter. The difference frequency could 
then be taken from its collector. 

Input from 
receiver 10,-, 
oscillator 

Mixer 

Emitter 

follower 

buffer 

amplifier 

1111. 

Oscillator 
(running at 

receiver I.F.) 

attenuator 

A.F. oscillator 

Output 

Fig. 2. A modulated output would be given by 
adding an a.í. oscillator, as shown here 

As a further idea, it would be possible to have the 
output of the signal generator amplitude modulated by 
using the approach shown in Fig. 2. Here, the output of 
an audio oscillator is also applied to the base of the 
mixer in the signal generator. A further suggestion con- 
sists of having the oscillator in the signal generator 
frequency modulated by a sawtooth oscillator: the unit 
could then be used, in conjunction with an oscilloscope, 
as a wobbulator. 

GaAs TRANSISTORS IN GHz AMPLIFIERS 

by 

J. B. Dance, M.Sc. 

EXPERIMENTAL TRANSISTOR AMPLIFIERS AND OSCILLA- 
tors operating in the range 14 to 18GHz (14,000 to 
18,000MHz) have been made at the I.B.M. 

Research Laboratories in Zurich. It is understood that 
they are the highest frequency transistor amplifiers and 
oscillators which have yet been produced. 

GALLIUM ARSENIDE TRANSISTORS 

The main feature of the circuits is the use of gallium 
arsenide transistors, which enable the very high fre- 
quency response to be obtained. This semiconductor 
material is often associated with infra -red emitting 
diodes, but at very high frequencies it has the advantage 
that the saturation electron drift velocity in the material 
MAY 1972 

Transistors capable of amplifica- 
tion at centimetre wavelengths 

have now been developed 

is about twice as great as in silicon. 
The maximum gain yet obtained from a single device 

of this type is about 8dB at 15GHz. A 4 -stage narrow 
band amplifier can provide a power gain of up to I 6dB 
at 14.9GHz with a bandwidth of 150MHz at 3dB down. 
Another design employs a 3 -stage amplifier to provide a 
gain of up to 6dB at 18GHz with a bandwidth of 380 
MHz. A 17GHz oscillator has provided a power output 
of 4mW. 

Tests already performed show that the maximum 
frequency of oscillation of the present transistors is 
probably above 30GHz. However, theoretical calcula- 
tions seem to indicate that GaAs transistors may be 
produced which can be used at frequencies up to 
60GHz, where the wavelength is half a centimetre. 
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your 

-shop; 
DO YOU KNOW," ASKED DICK, 

"what would be a really useful 
gadget in this Workshop ?" 

Smithy drained the contents of his 
tin mug and gazed at his assistant 
speculatively. 

"I'll buy it," he commented at 
length. "What would be a useful 
gadget in this Workshop ?" 

"A Radio 2 tuner unit," replied 
Dick promptly. "A simple portable 
unit which is pre -tuned to Radio 2 on 
1,500 metres. It would be just the job 
for testing a.f. amplifiers, and we 
could easily knock it up ourselves." 

RADIO 2 TUNER 

"We already have two audio signal 
generators for testing amplifiers," 
Smithy reminded him. "There's one on 
your bench and one on mine." 

"I know that," said Dick impatient- 
ly, "but they only generate a.f. tones. 
A Radio 2 tuner would, on the other 
hand, offer music most of the time. 
What's more, we could hitch it up to 
the Workshop amplifier whenever we 
wanted to for news bulletins and 
things like that." 

Dick indicated a battered valve a.f. 
amplifier, sporting a voltage amplifier 
triode and output pentode, which 
stood at the back of Smithy's bench 
and which the pair used occasionally 
for such functions as signal tracing and 
the testing of pick -ups. For these 
processes it was provided with a 
flexible screened input cable terminated 
in two crocodile clips. 

"I hope," said Smithy with sudden 
suspicion, "that you aren't thinking of 
using this tuner unit to give us non- 
stop pop music in the Workshop all 
day long." 
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This month Smithy the Serviceman, aided as always 
by his able assistant Dick, takes a rest from 
servicing and concentrates on a simple construc- 
tional project. The result is a 2- transistor tuner 
unit which is pre -tuned to the Radio 2 programme 

on 1,500 metres 

"Of course l'm not," protested Dick. 
"As I see it, the tuner will be used 
mainly as a servicing aid." 

Smithy directed a stern gaze at Dick, 
who returned it with an expression of 
utter guilelessness. 

"Humph," grunted Smithy, partly 
satisfied with the bona fides of his 
assistant's suggestion. "Well, I must 
confess that the idea of a Radio 2 
tuner does appeal to me rather. This is 
not only because of its usefulness after 
it's been built but also because the 
relatively low frequency of he 1,500 
metre transmission makes it possible 
to use rather novel circuitry. The 
frequency of this signal is only 200kHz, 
and you can think of handling it 
almost in the same way as you would 
an audio frequency. There's a good 
half -hour of our lunch -break left, and 
I could use that time profitably in 
working out a circuit for this tuner. So, 
fill up my mug, Dick, and Fil get 
started." 

CI 

7OpF 
C2 

TL2 

C4 

0.33} F 

Ferrite 
aerial 

R3 

Ikn 

Eagerly, Dick snatched up Smithy's 
mug and carried it over to the Work- 
shop sink, alongside which stood the 
motley array of utensils which provid- 
ed the tea that was so essential for 
Smithy's well -being. At the same time, 
the Serviceman pulled his note -pad 
towards him and thoughtfully com- 
menced to sketch out a circuit. 

Dick returned with the fully charged 
mug and waited patiently whilst 
Smithy proceeded with his design. 
After some minutes, Smithy laid his 
pen on the bench with a grunt of 
satisfaction. 

"Here we are," he proclaimed 
proudly. "This is the circuit for our 
projected Radio 2 Tuner." 

Dick gazed at Smithy's drawing. 
(Fig. 1). 

"It looks simple enough," he 
commented. "I'm a bit puzzled, 
though, at the fact that you've got two 
transistors between the tuned circuit 
and the diode detector. Shouldn't the 

81 T 
C 

8 
9V 

If 

4pF 
4V wkg 

A.F 
output 

-7 

OO 

BC 107 BCIO7 

BC 107 

Lead -outs 

All resistors I/8 watt 10 % 
CI mica trimmer 

C3,C4,C5 polyester 

C6,C7 ceramic 

Fig. 1. The circuit of Smith's Radio 2 tuner. The value of C2 is found 
experimentally and is of the order of 220pF 
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diode follow the first transistor ?" 
"Not in this design," replied Smithy 

confidently. "As I said just now, the 
relatively low frequency of the long 
wave Radio 2 transmission makes it 
possible to use some rather unusual 
design techniques." 

Dick looked more closely at 
Smithy's circuit. 

"So far as I can see," he remarked 
doubtfully, "that second transistor is 
just working as an r.f. amplifier with- 
out any tuned circuit at all." 

"It is," confirmed Smithy. "In fact, 
both transistors function at r.f. and 
they form a very wide band amplifier. 
I'll give you a description of the circuit 
now, starting at the left -hand end. At 
this end we have LI and L2, which are 
both wound on a ferrite rod to provide 
a ferrite aerial. L2 is the coupling coil, 
and it connects to the base of TRI via 
the 0.0111F capacitor C3. At the same 
time, L1 is the tuned winding and it's 
tuned by trimmer Cl with C2 in 
parallel." 

"You haven't," broke in Dick, . 

"given a value for C2." 
"That," replied Smithy, "is because 

I don't know what the value will be at 
the moment. The function of C2 is to 
provide a fixed capacitance which 
enables Radio 2 to be tuned in within 
the range of Cl. The value of C2 
depends on the ferrite aerial coil, and it 
will have to be found by experiment." 

"Fair enough," said Dick equably. 
"So we now have the Radio 2 signal 
picked up by the ferrite aerial and 
passed on to the base of TR l." 

"That's right," agreed Smithy. 
"Now, TRI functions as an r.f. 
amplifier whose collector load resistor, 
R2, is decoupled from the positive 
supply line by R3 and C4. The 
collector of TRI couples to the base of 
TR2 via C5, and TR2 acts as a second 
r.f. amplifier. As you've already stated, 
there are no tuned circuits around TR2, 
and it handles the 200kHz signal in 
much the same way as it would an a.f. 
signal. Both TRI and TR2 are BC107's 
this being a transistor type which can 
cope very adequately with a signal at 
200kHz." 

"The detector circuit following 
TR2," remarked Dick, as he looked 
closely at Smithy's circuit, "seems to 
be standard enough, at any rate." 

"That's true," agreed Smithy. 
"There's just a straightforward shunt 
detector given by Dl, with R7 and C7 
acting as a low -pass r.f. filter to 
prevent r.f. getting into the output. 
Also, C8 stops the d.c. component of 
the detected signal being passed to the 
subsequent a.f. amplifier." 

"Hang on a minute," said Dick 
"There's something else I've spotted. 
This is supposed to be an r.f. amplifier, 
and yet you've put a dirty great 501.LF 

electrolytic across the supply rails! 
Surely, something like 0.251).F would 
have been adequate here. Besides, 
won't an electrolytic capacitor have a 
higher impedance at 200kHz than, 
say, a 0.25µF paper or polyester 
capacitor ?" 

"I've put in the 504F capacitor," 
explained Smithy, "because the two 
transistors are capable of offering 
amplification at a.f. as well as at radio 
frequencies. The capacitor guards 
against the slight risk of non -linearity 
in TR2 at high signal levels from 
providing partial detection and thereby 
feeding a.f. back to TRI. The risk is 
pretty low, I'll admit, but t think it 
justifies the use of an electrolytic 
bypass capacitor across the supply 
lines. In any case, an 0.254F capacitor 
wouldn't be quite as good an r.f. 
bypass component as you imagine, 
since it offers a reactance of around 
30 at 200kHz, which could be signi- 
ficant in a low impedance amplifier 
circuit such as we have here. The 
impedance offered by a good quality 
50µF electrolytic should be lower than 
3S2 at 200kHz." 

"There's another thing," said Dick, 
as a further idea occurred to him. 
"There doesn't seem to be any 
regeneration." 

"I'm leaving the question of regen- 
eration until we've constructed the 
tuner," replied Smithy. "I've got an 
idea here which would have to be 
tried out in practice." 

TUNER CONSTRUCTION 

Dick's eyes lit up. 
"Don't tell me," he remarked keenly, 

"that we're actually going to build this 
tuner." 

"That's exactly what we're going to 
do," confirmed Smithy. "And, what's 
more, we're going to do it right now. 
It shouldn't take us long to get it 
working, and I'm very eager to see how 
this theoretical circuit of mine per- 
forms in practice." 

"Blimey," said Dick enthusiastically. 
"This looks like being a really interest- 
ing session. It's ages since we last 
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tackled a constructional job." 
"Then it will do us both good," 

replied Smithy. "We're liable to get 
stale if we spend all our time servicing 
other people's designs without occa- 
sionally dreaming up one or two of our 
own from time to time. Anyway, you 
pop over to the spares cupboard and 
get all the components except for C2, 
whose value we don't know yet, and 
the materials for the ferrite aerial, 
which we'll tackle later. Whilst you're 
doing that, I'll work out a suitable 
layout." 

As Dick sorted through the shelves 
of the spares cupboard, Smithy 
opened a drawer in his bench and 
extracted some tagstrips which he 
regarded thoughtfully. After a minute 
or so he put three of these on one side, 
returned the remainder to the drawer, 
then took out his pen to make a 
further sketch on his note -pad. He had 
just completed this when Dick re- 
turned from the spares cupboard with 
a small cardboard box full of com- 
ponents. 

"Here we are, Smithy," he called out 
cheerfully, as he put the box on 
Smithy's bench. "All parts present and 
correct!" 

"Fine," said Smithy, tearing from 
his note -pad the sheet bearing his 
latest sketch. "And here's a little 
metal chassis you can next make for 
the tuner." 

Dick looked at Smithy's diagram. 
(Fig. 2). 

"That shouldn't take too long to 
make up," he remarked. "What's the 
material ?" 

"Any metal sheet which is sufficient- 
ly strong not to bend unduly in a 6 inch 
length," replied Smithy. "We've got 
some scraps of 16 s.w.g. aluminium 
knocking around somewhere, and one 
of those should do admirably." 

"What are the holes for ?" 

3* 

115/16" _ 

A 

-3/8" 

3/16 ". 6BA clear 4BA clear 6BA clear 

Fig, 2. Details of the chassis employed for the tuner. The material may 
be any suitable metal 
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Fig. 3. The three 5 -way tagstrips mounted on the chassis. Those shown here are Home Radio Cat. No. 
BTS34H. Alternatives are the Lektrokit 5 -way tagstrips type LK2231, which should be mounted on the same 

centres. Their Home Radio Cat. No. is LK2231 also 

"I'll tell you later," said Smithy. 
"For the time being just get on with 
making it up." 

After some delving in a remote 
corner-of the Workshop (accompanied 
by the dislodgement of much dust and 
the outraged evacuation of a spider 
who, until then, had enjoyed one of the 
most undisturbed and prosperous 
locations in the U.K.) Dick succeeded 
in finding the scrap oddments of 
aluminium sheet referred to by Smithy. 
Selecting a suitable piece, Dick next 
proceeded to cut and bend it to the 
shape and dimensions ordained by the 
Serviceman. 

From that moment the peaceful 
silence of the Workshop was shattered 
as, first,there was the shrill rasp of Dick's 
file upon the edge of the metal sheet, 
this being followed by the heavy 
thump of his mallet whilst the metal 
was being bent. Afterwards, the 
piercing shriek of the Workshop 
electric drill pervaded the air as Dick 
proceeded to cut out the seven holes 
required in the chassis; whilst the last 
movement was a reprise of the file 
rasp as he carried out final touching -up 
operations. Dick accompanied his 
performance by emitting a curious 
low- pitched tuneless whistle, indicative 
of great concentration and apparently 
having a function similar to that of the 
drones in the bagpipe. Dick could 
always be relied upon to extract the 
last decibel of sound from any metal- 
working job. 

Smithy, however, was impervious to 
the clatter around him as, completely 
absorbed, he produced yet a further 
diagram. 

Both craftsmen finished their res- 
pective tasks at the same moment. 
As, with a flamboyant movement, 
Dick placed the completed chassis on 
Smithy's bench, that worthy, with an 
equally ostentatious gesture, returned 
his pen to his breast pocket. Each 
surveyed the other's handiwork with 
interest. 

"Very good," commended Smithy, 
as lie examined the little chassis Dick 
had just completed. "This will do very 
well, indeed." 

"You haven't done so badly, either," 
remarked Dick, pointing at Smithy's 
latest diagram. "Blimey, it looks as 
though you've worked out a complete 
wiring layout." 

"I have, pretty well," concurred 
Smithy. But let the first show you 
how that chassis of yours is to be 
used. I propose to mount on it three 
5 -way tagstrips, each having the centre 
tag earthed, like this." 

Smithy picked up a screwdriver, 
rummaged in his box of bolts and nuts 
then proceeded to mount the tagstrips 
to the chassis so that the tags ran in 
a straight line along its length. (Fig. 3). 

"In our Radio 2 tuner," he went on, 
"we are producing quite a high degree 
of r.f. amplification, and a sensible 
approach towards layout consists of 
mounting the components in a row, 

with the input circuitry at one end and 
the output circuitry at the other end. 
This ensures good physical separation 
between input and output and reduces 
the risk of unwanted feedback." 

"Are these tagstrips standard types ?" 
asked Dick. 

"Oh yes," replied Smithy. "They're 
a common size used both by profes- 
sional engineers and by amateur home - 
constructors and they are each if 
inches long and iE inch high. An 
alternative would be Lektrokit 5 -way 
tagstrips, which are a little smaller in 
size. If Lektrokit tagstrips were used, 
they would still need to be mounted 
on the same centres, and with the tags 
all in line." 

Smithy put down the chassis and 
indicated the drawing he had just 
completed. (Fig. 4). 

"And here," he remarked, "is a 
wiring diagram for the unit, with the 
exception of Cl, C2 and the ferrite rod 
aerial connections. So that I could 
show the wiring more clearly I've had 
to spread the components out a bit 
but, in practice, they should all be 
wired in with leads that are as short 
as is reasonably possible. This applies 
in particular to C3 and R l in the base 
circuit of TR1. As we've already noted, 
the two transistors form a wide band 
amplifier, and the base of TR 1 is 
particularly susceptible to direct pick- 
up of unwanted signals by way of long 
leads. I'll leave it to you now to get 
these components wired up." 
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To A.F. output socket 

Fig. 4. Wiring of all components apart from Cl, C2 and the ferrite rod aerial. The parts are shown spaced out 
for clarity, but wiring should in practice be kept reasonably short 
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WIRING UP 

Zealously, Dick sat down at 
Smithy's bench and at once corn - 
menced to sort out the components. 
Very soon, Smithy's soldering iron 
was actively in use as, following the 
Serviceman's wiring diagram, Dick set 
about the process of connecting up 
the parts. Smithy watched him for 
some minutes, thoughtfully sipping 
from his mug. As Dick approached 
completion of his task Smithy put 
down the mug and picked up the 
flexible screened cable connected to the 
valve a.f. amplifier on his bench. He 
switched this on and turned its volume 
to full level. After some moments the 
amplifier loudspeaker produced a loud 
hum as Smithy applied his finger to the 
crocodile clip which connected to the 
input screened cable centre con- 
ductor. Satisfied that the amplifier 
was functioning correctly, Smithy 
reached over to the back of his bench 
and took up a PP9 9 -volt battery and 
two battery connector clips. 

"I've just about finished now," 
called out Dick. "What about the 
on -off switch, SI ? Shall I wire that 
into the circuit, too ?" 

"Not for the time being," said 
Smithy. "If you've completed all the 
wiring, you should now have two 
flexible leads running from the right - 
hand tagstrip for connection to the 
negative side of the battery and to Si. 
Terminate the negative lead with a 
negative battery clip and the lead to Si 
with a positive battery clip. We won't 
need the switch while we're checking 
out the tuner." 

"Righty -ho," said Dick cheerfully. 
"I'll get that done right now." 

Dick quickly carried out Smithy's 
bidding, then finally checked his 
handiwork. 

"It's all okay," he announced, after 
a few moments. "No incorrect con- 
nections or even the suspicion of a 
dry joint!" 

"I'll take your word for it," grinned 
Smithy. "Well, you've now assembled 
the tuner all the way from the output 
back to C3 at the input, so we shall 
next see what happens when we 
connect it up to the amplifier." 

Smithy applied the earthy crocodile 
clip from the amplifier to the chassis 
of the nearly completed tuner and, to 
the accompaniment of a loud hum 
from the amplifier, its live clip to the 
negative terminal of C8. The hum 
stopped as Smithy took his hand from 
the amplifier crocodile clip. Next, 
Smithy connected the PP9 battery to 
the leads from the tuner, and the pair 
listened attentively. Apart from a slight 
hiss, there was no sound from the 
speaker. 

"Touch the left -hand end tag of the 
tagstrips," said Smithy, "the tag to 
which C3 connects." 

Obediently, Dick put his finger on 
the tag. Immediately, a loud burst of 
music together with speech was 
reproduced by the speaker, both being 
accompanied by a gurgle similar to 
MAY 1972 

modulation hum. 
"Hell's teeth," snorted Dick, as he 

hurriedly took his finger away, "What 
on earth was that ?" 

"Evidence," chuckled Smithy, "of a 
highly satisfactory wide band ampli- 
fier and detector! The sound from that 
speaker was a mixture of our local 
a.m. radio signals, including the Radio 
2 signal that we require, with yourself 
acting as an aerial." 

"Oh, I see," said Dick brightly. "In 
other words we've got an r.f. amplifier 
and detector, and all we've now got to 
do is to put a tuned circuit in front of 
it to select the particular signal we 
want." 

"That's the situation precisely," 
said Smithy. "So our next job is to get 
the ferrite aerial set up." 

A thought presented itself to Dick. 
"Those signals we picked up didn't 

seem to be of very high quality," he 
commented, frowning. "There was a 
funny gurgle behind them all the time." 

"That was due to the 50Hz hum you 
also injected into the tuner," remarked 
Smithy, "which must have been high 
enough in amplitude to cross -modu- 
late the r.f. signals. Don't forget that 
the two transistors in the tuner are 
capable of amplifying a.f. as well as 
r.f." 

"Won't that hum," asked Dick, 
"cause trouble when we do connect the 
ferrite aerial ?" 

"Oh no," said Smithy. "With the 
ferrite aerial connected, the base of 
TR1 will connect to chassis via C3 and 
coupling coil L2. These will effectively 
bypass any hum voltages." 

FERRITE AERIAL 

"Good enough," replied Dick. "So 
the next thing to do is to get on with 
the ferrite aerial. 1 assume that it will 
be home -wound." 

"It will," confirmed Smithy, as he 
reached over and disconnected the 
positive clip from the PP9 battery. 
"I'll go and get you the bits now." 

Smithy rose and walked towards the 
spares cupboard. After some searching, 
he returned carrying a ferrite rod, a 
reel of wire and a single -gang 500pF 
variable capacitor. 

"Hallo," said Dick, "what's the 
variable capacitor for ?" 

"You'll see in a minute," replied 
Smithy. "But let me first give you the 
gen on the ferrite aerial windings. The 
wire I've got here is 36 s.w.g. enamelled 
and single rayon covered copper, and 
I'd suggest you commence by winding 
Ll. This should start 24 inches from 
one end of the rod and it consists of 
175 turns which you can scramble - 
wind up to a length of about 14 inches. 
L2 is 30 turns of the same wire, 
scramble -wound to a length of about 
} inch, and spaced away from LI by 
} inch. The rod, by the way, is 6 
inches long by } inch in diameter." 
(Fig. 5). 

Dick absorbed this information. 
"Isn't 175 turns," he asked after a 

moment, "rather low for a long -wave 
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CI.C2 
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L1 175 turns 36swg enamelled S.R.C. 

L2 30 turns 36swg enamelled S.R.C. 

Fig. 5. Details of the ferrite rod aerial 

winding ?" 
"It would be," said Smithy, "if we 

were making a conventional long -wave 
winding for a transistor circuit. But I 
don't want a conventional winding 
here. What I want is a winding which 
will resonate at 200kHz with a fairly 
high capacitance, say about 150 to 
300pF, connected across it. With a 
tuning capacitance of this order any 
regeneration we may add should be 
pretty smooth and easy to control." 

"Are the coils wound direct on the 
ferrite rod ?" 

"They are," confirmed Smithy. 
"And 1 think it mightn't be a had idea 
to specify the direction in which the 
wire is wound. Let's start off by 
referring to the LI end of the rod as 
end 'A'. We can then say that, with 
end 'A' towards you, the wire of LI 
goes on in an anti -clockwise direction 
as it proceeds round and down the 
rod." (Fig. 6). 

"That should be easy enough to do," 
commented Dick. "Right, I'll start off 
now with LL" 

It was not long before Dick had 
completed winding the aerial coils. He 
secured the coil ends with thin strips of 
adhesive tape, then cut each winding 
lead -out to around 6 inches. He next 
cleaned and tinned the ends, then 
looked expectantly up at Smithy. 

"Right," said that worthy. "now, 
it's my turn to do a little bit of wiring. 
I dug out that 500pF variable capacitor 
so that I could get a rough idea of the 

Direction of winding 
from end Ä 

ex 3/8" Ferrite rod. 

capacitance required to tune the 175 
turn coil to 200kHz. I'll now make a 
few temporary connections." 

Picking up his soldering iron and a 
short length Of wire, Smithy connected 
the frame of the variable capacitor, 
together with the two common 
lead -outs from LI and L2 to the chassis 
tag to which the emitter of TRI was 
already connected. He next connected 
the free end of L.I to the fixed vanes of 
the 500pF variable capacitor, and the 
free end of L2 to C3. (Fig. 7). He 
positioned the ferrite rod well away 
from the tuner chassis, and reconnect- 
ed the positive battery clip to the PP9 
battery. The sound of faint music 
became audible from the speaker of the 
a.f. amplifier. Smithy adjusted the 
variable capacitor carefully and was 
rewarded, when it was near mid -travel, 
by very loud reception of the Radio 2 
programme with excellent quality. 

"Gosh," said Dick, impressed. 
"that sounds smashing, that does." 

Smithy disconnected the PP9 bat- 
tery. 

"It's not bad, is it ?" he replied, 
obviously pleased with the perform- 
ance of the unit. "Well now, let's have 
a look at that variable capacitor 
setting. Rough check, I'd say it was 
giving a capacitance of around 240pF. 
It's served its purpose now, and we 
don't need it any more and it can be 
disconnected. You can finish this job 
off yourself now, Dick. Get a 200pF 
silvered mica capacitor, which will now 

Winding wire 

End 'A' of rod 

CI.C2 end of L1 

Fig. 6. Direction of winding, as viewed from end 'A' of the ferrite rod 
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Fig. 7. Smithy found the tuning capacitance required by the ferrite rod 
aerial for reception at 200kHz by temporarily connecting a 500pF 

variable capacitor across L 1 

become C2, and connect this, with 
trimmer Cl in parallel, between the 
earth tag to which the emitter of TRI 
connects and the empty one next door. 
Also, connect the non -earthy end of 
Ll to this same tag." (Fig. 8). 

Dick rushed to the spares cupboard 
and returned with the 200pF capacitor. 

"The trimmer," continued Smithy, 
"can be perched on fairly stout wires. 
If its adjusting screw is common to one 
of the plates, make that plate the one 
which connects to chassis. And keep 
the leads to Cl and C2 as short as is 
reasonably possible." 

"These connections won't take long, 
Smithy," said Dick, busy with the 
soldering iron. "Ah, that's it. All 
ready to try out now!" 

Smithy reconnected the PP9 bat- 
tery, whereupon the Radio 2 signal 
appeared once more, albeit at reduced 
volume. He adjusted the trimmer. 

"Darn it," he grumbled. "My guess 
at the value for C2 wasn't quite right. 
I can tune in the Radio 2 signal all 
right, but only with the trimmer 
screwed up tight. Could you remove 
the 200pF capacitor, Dick, and put in 
a 220pF one instead, please ?" 

"Surely," replied Dick obligingly. 
"I'll make the change in a couple of 

Fig. 8. Final wiring steps. 
This diagram shows the 
connections to Cl, C2 and 

the ferrite rod 
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shakes." 
Severs' minutes later, Smithy was 

trying out the tuner with a 220pF 
capacitor in the C2 position. 

"That's fine," he announced. "I can 
now tune in Radio 2 with a useful 
amount of trimmer adjustment either 
side. All that's left now is the regenera- 
tion bit." 

"How do you plan to get regenera- 
tion?" 

"I'm hoping," said Smithy, "to be 
able to rely on induced currents 
between the wiring on the tagstrips and 
the ferrite aerial rod. Let's play around 
a bit!" 

Dick watched as Smithy tried 
various positions of the rod relative to 
the tagstrips. Finally, Smithy set up 
the rod parallel to the strips with end 
`A' at the same end as C3 on the strips. 
(Fig. 9). Smithy positioned the rod on a 
match -box so that he could move it to 
and from the tagstrips without actually 
touching it with his fingers, the rod 
being parallel to the strips all the time. 
As he moved the rod towards the 
strips, the tuner went gently into 
oscillation and Smithy was able to 
zero -beat the Radio 2 transmission on 
trimmer Cl. He then moved the rod 
away until a position was reached, 
with the rod about 1} inches away 
from the strips, where the tuner was 
just below the oscillation point. 

"That's it, then," said Smithy with 
extreme satisfaction. "The increased 
sensitivity resulting from the regenera- 
tion is not great but it's still sufficiently 
large to be more than worth -while. I 
think I'd better let you in on a few of 
the things I've just discovered. I've 
found that, with end `A' of the rod at 
the C3 end of the tagstrips, I get easily 
controllable regeneration if I keep the 
rod parallel to the tagstrips and just 
move it to and fro. If, on the other 
hand, I have end `A' at the C8 end of 
the strips I get the reverse effect and 
signal strength actually decreases as 
the rod approaches the strips. It's 
necessary to avoid holding the rod 
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Tuner chassis 

o 

C3 

lL=+ oR 0 R . 

CB 

o 

iJ ® u J kV 

I 

Ferrite aerial 

Fig. 9. The ferrite rod is maintained parallel with the tagstrips. 
Regeneration is controlled by varying the distance between the rod 

and the tagstrips 

directly with tue fingers as you move it 
around, since this causes the tuner to 
pick up signals other than Radio 2 and 
gives confusing results. Also, the tuner 
can break into oscillation when the rod 
is held in one or two positions close to 
the C3 end of the strips. However, 
this effect is absent when it is parallel 
to them." 

"What," asked Dick, "do we do 
next ?" 

"Just tidy things up a bit and put the 
tuner into an insulated case. Before 
starting to talk about that, though, 
let's first check the current the tuner 
draws from the 9 -volt battery." 

Smithy pulled his testmeter 
towards him, switched it to a current 
range and inserted it in series with the 
positive battery lead. 

"The current drawn by the tuner," 
he remarked, removing the testmeter 
clips, "is only a little over 2.5mA, so 
you could get a long battery life if you 
powered it with a small 9 volt battery 
such as the PP3. This battery could be 
fitted inside the case, somewhere near 
the C8 end of the tagstrips, and SI 
could be mounted on the top of the 
box. The metal chassis can be secured 
to the bottom of the box by screws 
passing through the four 6BA clear 
holes at the ends, and the ferrite rod 
can be positioned at just the right 
distance from it for correct regenera- 
tion." 

FINAL POINTS 

"Well," remarked Dick, "that cer- 
tainly constitutes quite a neat little 
tuner unit. I assume that this circuit 
could be built up by anyone else if they 
wanted to." 
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"I see no reason why not," replied 
Smithy. "Although there are one or 
two points which need to be mention- 
ed. Since there is only one tuned 
circuit, and since the tuner incorpor- 
ates a wide band amplifier, it might not 
be successful in areas where a local 
medium wave signal is very much 
stronger than the Radio 2 Signal. 
There is a risk, there, of the strong 
medium wave signal breaking through. 
Again, the a.f. output of the tuner 
depends on the level of the Radio 2 

signal in the locality in which it is used, 
but it should in general be of the same 
order as that given by a ceramic pick- 
up cartridge. The tuner can, incident- 
ally, feed into any amplifier having an 
input impedance of 20kû or more." 

"Would any of the tuner compo- 
nents need adjustment in value ?" 

"Well," replied Smithy thoughtfully, 
"the obvious one in this respect is, of 
course, C2. In our case we found that 
C2 needed to be 220pF, but it is quite 
possible that it may need to have an 
alternative value lying between some 
170pF and 270pF in other tuners 
built up to the circuit. The best thing 
to do is to start off with 200pF anP 
work from there. If the Radio 2 signal 
increases in strength with the trimmer 
nearly unscrewed, then C2 should be 
reduced in value to suit, and so on, 
Another component which may need 
adjustment is R7. There is a high r.f. 
level at the detector diode, and some 
of this r.f. could get past the filter given 
by R7 and C7. With some amplifiers, 
it is feasible that instability could occur 
when the volume control of the ampli- 
fier was set to full. If this occurs, the 
value of R7 should be increased." 

"Any other points?" 

"The only other one is the question 
of the regeneration," replied Smithy. 
"As the feedback coupling is of a 
random nature, it's liable to vary 
between different units, although it 
should be pretty consistent if all the 
r.f.- carrying wiring on the tagstrips is 
kept short. If the aerial is wound in the 
same direction as was ours, then the 
regeneration effect should be given 
with end 'A' of the rod at the same end 
as C3. However, should regeneration 
not be given, there's no harm in trying 
the effect with end 'A' of the rod at the 
C8 end. Finally, if one, or both, of the 
transistors happens to have very high 
gain it might be difficult to prevent 
oscillation with the rod quite some 
distance away from the tagstrips. In 
this event, gain can be lowered by 
reducing the value of R2. And that, I 
think, pretty well covers everything." 

Dick looked at the tuner unit with 
an expression akin to affection. He 
reconnected the positive battery lead, 
whereupon the Irish tones of Terry 
Wogan, pressing on with his indefati- 
gable and highly commendable Fight 
on Flab, filled the Workshop. Startled, 
both Dick and Smithy looked at the 
clock, to find that the construction of 
the tuner had taken up at least two 
hours of the time that should properly 
have been apportioned to the repair of 
ailing radios and television sets. But 
even Smithy, on this occasion, was 
content to ignore such a monumental 
lapse, and to remark that the time and 
effort spent in making up the Radio 2 
tuner had, in all senses of the word, 
been truly constructive. 

"1 don't seem to be able to 
communicate with my parents 

anymore! " 
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HOME -SOLDERING HINT 
by 

R. L. GRAPER 

How to deal with a soldering task which occasionally confronts 
the constructor. 

IT IS OFTEN NECESSARY FOR THE HOME -CONSTRUCTOR TO 
fabricate a mechanical part which is not readily 
available from the local shop or through the mail - 

order stores. A typical example occurred recently with 
the writer, and the solution he employed may be of 
interest and assistance to other constructors encounter- 
ing a similar problem. 

SOLDERING JOB 

The job consisted of soldering a small brass hexagon 
nut to a thin brass strip intended for the mechanism of 
an unusual switching device. The strip had to be 
flexible, whereupon it was too thin to be tapped in the 
normal way, and the only solution consisted of soldering 
a nut to it. 

After several failures, due to solder running into the 
threads of the nut and the difficulty of gripping the nut 
centrally over the hole in the strip, the procedure now 
to be described was adopted with complete success. 

Some steel studding, or threaded rod, of the same 
B.A. size as the nut was found, together with two steel 
nuts, also of the same B.A. size. A clearance hole for 
this studding was drilled through the thin brass strip at 
the predetermined position and the studding passed 
through. The brass nut was then threaded on, and the 
steel nuts fitted, one at the top and one at the bottom, 
to provide the necessary clamping. When all the nuts 
were tightened up, the brass nut was firmly secured to 
the brass strip. 

Using an electric soldering iron having a medium 
sized bit and resin -cored solder, the solder was run 

Steel studding 

Brass nut to be soldered 

to brass strip_____ 

Steel nut 

Soldered here 

Steel nut Brass strip 

Fig. 1. Side view of the clamping assembly after 
soldering 
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Solder Brass strip 

Fig. 2. The clamping assembly as seen from above 

around the six faces of the brass nut, allowing it to flow 
onto the faces and onto the strip with a satisfactory 
joint to both surfaces. When quite cold, the temporary 
steel studding and its associated steel clamping nuts 
were removed, being replaced by brass studding as was 
required by the design of the switch. 

The clamping assembly, after soldering and before 
the removal of the steel parts, had the appearance 
illustrated in Figs. 1 and 2. 

A few words of explanation may be needed here. The 
solder `took' to the brass surfaces only, since steel is 
very difficult to solder without the use of a special flux. 
The results was that the solder only ran onto the 
outside surface of the nut and the upper surface of the 
brass strip. It could not run into the threads of the nut 
because of the presence of the studding and the upper 
clamping nut. 

This job should only be attempted with the aid of 
resin -cored solder, as intended for radio work, and 
most certainly not with a separate flux of the killed 
spirits type. Also, the soldering iron used requires an 
adequately sized bit to allow for the heat dissipation 
that will occur. The very small types of soldering iron 
that are used for delicate wiring work could not quite 
cope for the heavier demands of heat required. With 
such irons the heat would dissipate into the steel 
studding. the associated nuts and the strip, and it 
would be necessary to hold the iron on the work for 
too long a period. 

A final point is that it is not essential to use steel 
studding for the temporary clamping of the brass nut. 
A steel bolt of the same B.A. size could be employed, 
if of adequate length. The bolt -head can be on the 
upper side of the clamping assembly, the upper steel 
nut being run onto it before it passes through the 
brass nut. 
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Radi 
Tópi 
By Recorder 

SHOULD IMAGINE THAT ONE OF THE 
things which make manufacturers 
of mechanical and electrical equip- 

ment gnash their teeth down to the 
gums is the failure of those purchasing 
their products to read the instructions 
which accompany them. I would hate 
to hazard a guess as to how much 
research and development time has 
been lost in laboratories because people 
employing unfamiliar measuring equip- 
ment have not bothered to look up the 
correct manner in which such equip- 
ment should be used. I have, for 
instance, seen people fiddling around 
for ages with a fairly complicated 
oscilloscope, when ten minutes spent 
with the operating manual would have 
answered all their questions on how to 
set up the 'scope for a particular trace. 

UNGOVERNED MOTOR 

Sometimes, the lack of attention to 
the obvious verges on the fantastic. I 

remember encountering, during my 
Service days in the past, a receiving 
station which was powered by a small 
diesel generating set capable of being 
regulated for loads, if my memory 
serves me correctly, of the order of 1 to 
10kW. Indeed, the range of regulation 
was shown on a whacking great plate 
on the front of the set. And yet the 
characters at that station used to load 
that set with a few receivers during the 
day (total power consumption about 
100W) and with the receivers plus 
lights and a small electric fire at night 
time (giving a total load of around 
1.5kW). And they wondered why that 
sadly abused generator set used to 
'take off' every now and again and 
feed so much voltage to the receivers 
that it blew all the fuses! If they had 
put a permanent 1kW load on that 
generator, say by means of an electric 
fire element, the generator would have 
been brought into the range at which it 

was designed to be self -regulating, and 
it would then have quite happily 
accepted extra loads from a few watts 
up to 9kW without giving any trouble 
at all. 

I always make a practice of checking 
all the manufacturer's instructions 
whenever I obtain a new item of 
equipment. Indeed, it would be silly 
not to do so. In buying the equipment 
I have paid for those instructions as 
well and so, apart from saving myself 
possible trouble in the future, by read- 
ing them I am also making absolutely 
certain that I get my full money's 
worth! 

POLY -PLANAR SPEAKERS 

The accompanying photographs 
show two examples of 'Poly -Planar' 
speakers, as manufactured by The 
Magitran Company, New Jersey, 
U.S.A. These are imported and distri- 
buted in the U.K. by Highgate Acous- 
tics, 184 -188 Great Portland Street, 
London, WIN 5TB. 

Poly -Planar speakers represent a 
considerable breakaway from conven- 
tional moving -coil cone speaker de- 
sign. The latter reproduce sound by 
mechanical motion of the relatively 
loosely suspended cone system. The 
cone is generally made of paper or 
prepared cellulose, folded or formed 
to cone shape, so that an adequate 
degree of rigidity may be obtained 
without a significant increase in mass. 
The degree to which a rigid piston of 
this type produces sound is determined 
by its size, how it is baffled and the 
magnitude of the electromotive driving 
force. Bathing in general is, of course, 
a means of preventing the rear wave of 
sound from interfering with or cancell- 
ing the front wave, and it may take the 
form of absorbing the rear wave, 
shielding the rear wave from the front. 
or processing this wave in such a 
manner that it becomes in phase with 
the front wave. Baffling may be equally 
applied to Poly -Planar speakers, but 
it is stated that these new designs also 
have the facility of being operated un- 
baffled to provide a bi- directional 

radiating characteristic. 
The Poly- Planar speaker functions 

basically in a manner similar to that of 
the cone speaker. There is a magnetic 
structure which produces a radial field 
within a closely spaced gap. A voice 
coil is immersed in the gap and electri- 
cal signals applied to the coil produce 
motor action with resulting acoustic 
output. In place of the conventional 
paper or cellulose cone, however, there 
is a flat plastic panel which is only a 
fraction of the depth of the equivalent 
cone structure. This panel is made rigid 
by the choice of plastic materials in 
conjunction with a special surface skin 
treatment. The material employed is 
expanded polystyrene in a compacted 
bead structure, and since the beads are 
largely air the mass is extremely low. 
As an example, the weight of a typical 
Ain. acoustic panel is less than 0.2 
grams per cubic inch. 

To obtain the desired acoustic 
properties the panel incorporates a 
combination of circular grooves in 
conjunction with special acoustic filler 
materials. This combination provides a 
balance of compliances and damping 
for wide response characteristics. With 
a flat rectangular panel a larger piston 
area is also available, and hence the 
length and width dimensions can be 
made smaller than the cone speaker, or 
superior low frequencies can be repro- 
duced for the same equivalent area. 

In view of the rigidity of the acoustic 
panel, conventional 'spiders' or sup- 
porting structures are not required to 
maintain or centre the voice coil in the 
magnetic gap. The acoustic radiating 
panel is supported directly by a frame 
made of similar polystyrene plastic 
which provides an identical coefficient 
of expansion. This results in a physical 
structure substantially independent of 
wide changes in temperature or 
ambient conditions. Due to the physi- 
cal characteristics of the acoustic panel, 
the supporting frame may be made 
shallow without detracting from the 
required rigidity necessary to prevent 
flexing at low frequencies. 

Poly- Planar speakers are available 
in a wide range of designs, and their 

The flat, virtually all -plastic, construction of Poly - Planar speakers is 
strikingly evident in these three views of the type RP -8. This speaker 

is approximately lin. in thickness 
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Another Po /y- Planar speaker. This construction is available in two versions, the P -40 and P -20, which are rated at 25 watts r.m.s. and 15 watts r.m.s. respectively. Impedance, as with the other 
speaker illustrated, is 8S2 

flat nature enables them to be hung up 
on a wall in the same manner as a 
picture. Indeed, the speakers can be 
obtained in the form of art prints, or 
even mirrors, from which the sound 
emanates. Another design is an all - 
weather version which can be used 
indoors or outdoors as required. 

Further details are available from 
Highgate Acoustics at the address 
given earlier. 
POLLUTION 

The pollution problem becomes 
worse as Mankind continues to change 
the substances bestowed on him by a 
benevolent Mother Nature into new 
and virtually indestructible forms. 
Apart from the obviously toxic 
materials which are dumped here and 
there by the criminally irresponsible 
members of our society, there are also 
items which, whilst reasonably harm- 
less in themselves, simply clutter up the 
surroundings after they have served 
their limited spell of usefulness. 
Typical of the latter are the non- 
returnable bottles in which one can 
nowadays obtain beer and soft drinks. 
A full soft drink bottle is an eminently 
satisfactory proposition: it occupies a 
merited volume of space and it carries 
out its function of containing the drink 
with consummate efficiency. Empty, 
and with no financial encouragement 
to return it to its manufacturer, that 
bottle becomes a nuisance. It forms an 
eyesore if it is discarded in what is left 
of our dwindling countryside. Worse, 
it can be broken by the thoughtless, 
with results such as cuts on the feet 
and legs of seaside holiday- makers. 

Fortunately, some aspects of the 
pollution problem can raise a chuckle, 
as I discovered recently in the case of a 
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family which is suffering from Coat 
Hanger Pollution. It seems that their 
local dry cleaners not only present 
them with the cleaned garment but also 
with a wire coat hanger on which to 
support it. They now find that they 
have a wardrobe which is filled with 
unused coat hangers. 

One obvious solution to this predica- 
ment is to smuggle the excess coat 
hangers into a hotel and thereby make 
good the normal loss of coat hangers to 
which such establishments are notori- 
ously prone. The pollution problem 
then dramatically changes to a flow 
system which satisfies everyone. The 
dry cleaner customer can periodically 
dispose of his stock of unwanted coat 
hangers, the hotel manager can main- 
tain a static inventory, and those hotel 
guests who have such an avid appetite 
for coat hangers can depart with their 
suit -cases bulging with the things. In 
fact, it is not beyond the bounds of 
possibility for a complete loop to be 
set up, the final link being formed if 
the hotel guests flog the coat hangers 
back to the dry cleaners again. 

It occurs to me, also, that there are 
other uses to which these surplus coat 
hangers can be put. They employ a 
fairly rigid and heavy gauge wire which 
is nevertheless readily capable of 
being cut and bent to any desired 
shape, whereupon they can easily be 
made into brackets for securing small 
batteries in position, soldering iron 
stands, handles for home -made radios, 
and small whip aerials. Sufficient 
action along these lines could, indeed, 
result in an actual shortage of wire 
coat hangers; which means that I'll get 
an even higher dividend from my 
shares in Acme Coat Hangers (Wigan) 
Ltd. 

Turning to another aspect of pollu- 
tion, research into electrically driven 
cars which may eventually oust the 
petrol- consuming version continues 
apace. It is untrue, however, that these 
are to be marketed as Voltswagens. 

NEW NAVIGATION TRAINER 

I note that an entirely new naviga- 
tion procedures trainer which is the 
most advanced of its type available, 
and which will help pilots to qualify 
as navigators in less time, has been 
delivered and put to work in 
B.O.A.C.'s London Airport Training 
Centre by Marconi Space and Defence 
Systems Limited, a G.E.C.- Marconi 
Electronics company. Costing 
£130,000, the digital trainer, which is 
the result of two years of research by 
B.O.A.C.'s technical training experts 
and Marconi's Trainer and Simulator 
Division at Hillend in Fife, has 
revolutionised the whole of the navi- 
gation training procedures for pilots 
at the Centre. 

The simulator enables up to fifteen 
students to fly the same exercise 
routes simultaneously through the 
same weather conditions and yet 
navigate independently. Previously, 
one student would have navigated from 
a facsimile navigator's position with 
the other students following his 
actions on slave systems. Obviously 
this resulted in a long and repetitive 
process before all students were 
sufficiently well trained to navigate 
the actual routes. 

Each student training with the new 
simulator sits at a cubicle with only 
his charts, a simple typewriter key- 
board and a data display similar to a 
television screen. This replaces the 
mass of instruments and controls 
normally associated with the navi- 
gator's position, but does not, after a 
short period of familiarisation, detract 
from the realistic effect of the training 
exercise. During the exercise the 
students call up navigational aids and 
information or feed their instructions 
via the keyboards to a digital computer 
at the heart of the system. This pro- 
duces a display of all the instrument 
readings and any other navigational 
information which would normally be 
available to them in flig'tt, from which 
they can then calculate their position 
and change course accor_ - ingly. The 
instructor ca' monitor any student's 
performance from his own cubicle and, 
at the end of the exercise, the computer 
prints out individual records for 
subsequent analysis and discussion. 

One of the contract requirements for 
the new simulator called for a very 
strict equipment availability test. This 
required that the simulator operate at 
98 " availability for twelve hours per 
day, six days per week, for ten con- 
secutive weeks. Although a total time 
of twelve months was agreed for this 
phase, the system improved on the 
requirements in the first ten week 
period. 

633 

www.americanradiohistory.com

www.americanradiohistory.com


TV 
FAULT FINDING 
MANUAL for 
405/625 LINES 

50p 
POSTAGE 6p 

REVISED & ENLARGED 

EDITED BY J. R. DAVIES 

124 pages 

Over 100 illustrations, including 60 photographs 
of a television screen after the appropriate faults 
have been deliberately introduced. 

Comprehensive Fault Finding Guide cross - 
referenced to methods of fault rectification des- 
cribed at greater length in the text. 

UNDERSTANDING 
TELEVISION 

by 

J. R. DAVIES 

Over 500 pages 
300 diagrams 

£2 -10 
POSTAGE 

20p 

UNDERSTANDING TELEVISION deals with: 
Principles of 405 line reception 
Principles of 625 line reception 
Nature of the television signal 
Receiver tuner units 
A.F. and video amplifiers 
Deflector coil assemblies 
Automatic gain and contrast control 
Receiver aerials 
The cathode ray tube 
Receiver i.f. amplifiers 
Vertical and horizontal timebases 
Synchronising 
Power supply circuits 
Colour television 
COLOUR TELEVISION -80 page 
section deals comprehensively with 
this subject 

The reader is required to have only a basic 
knowledge of elementary radio principles. The 
treatment is non - mathematical throughout, and 
there is no necessity for any previous experience 
in television whatsoever. At the same time 
UNDERSTANDING TELEVISION is of equal value 
to the established engineer because of the very 
extensive range it covers and the factual inform- 
ation it provides. 

To Data Publications Ltd., 57 Maida Vale, London, W9 1SN 

Please supply the 4th revised edition of TV FAULT FINDING, Data Book No. 

Please supply UNDERSTANDING TELEVISION, 

5 

Data Book No. 17 

I enclose cheque /crossed postal order for (Tick which book is required) 

NAME 

ADDRESS 

(BLOCK LETTERS PLEASE) 

634 THE RADIO CONSTRUCTOR 

www.americanradiohistory.com

www.americanradiohistory.com


SMALL ADVERTISEMENTS 
Rate: 4p (9d) per word. Minimum charge 60p (12/ -). 

Box No. 10p (2/ -) extra. 

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

RECORD TV SOUND using our loudspeaker isolating 
transformer. Provides safe connection to recorder. 
Instructions included. £1 post free. Crowborough 
Electronics (R.C.), Eridge Road, Crowborough, Sussex. 

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

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. 

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

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 21- in. x any length. S.A.E. for details. D.E.W. 
Ltd., 254 Ringwood Road, Ferndown, Dorset. Write 
now - right now. 

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

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

"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- referenceá transistor 
and valve guide. A gold mine of valuable information. 
Price £2.84. P. & P. 20p. Myers, (Dept. RC), 18 Shaftes- 
bury Street, Leeds, Yorks., LS12 3BT. 

FOR SALE: Small stamp collection £5. Box No. G.171. 

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

(Continued on page 637) 
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BENTLEY ACOUSTIC CORPORATION LTD. 
38 Chalcot Road, Chalk Farm The Old Police Station 
LONDON, N.W.I. Gloucester Road 

01 -722 -9090 LITTLE HAMPTON Sussex 
PHONE 6743 

Please forward ail mail orders to Littlehampton 
0A2 .30 OB .30 

S3OT .23 

6/3012 .33 
6A03 .21 
6AT6 .18 
6AU6 .19 
6AV6 .28 
6BA6 .19 
6BE6 .20 
6B146 .43 
6B36 .39 
69R7 .79 
6BW6 .72 
6BW7 .50 
68Z6 .31 
6C4 .28 
6CU3 .30 
691 
6F18 .43 
6923 .65 
6928 .60 
6H6GT .13 
61(70 .10 
61(80 .16 
6L6GT .39 
607GT .43 
604ßT .60 
6V6G .17 
6X4 .20 
7Y4 .60 
9D7 .78 
1091 .75 
10918 .35 
I2Á6 .63 
12ÁT6 .23 
12AÚ6 .21 
12ÁV6 .28 
12BÁ6 .30 
12896 .30 
128117A 

.27 
12X3 .30 

19AQ5 .24 
20P4 .89 
30C15 .55 
30C17 .74 
3DC18 .38 
3095 .61 
30FL1 .58 
3091.2 .38 
30E7.14 .66 
30L15 .33 
30L17 .63 
30P19/4.53 
30912 .69 
30PL1 .57 
30PL13 .73 
3091.14 .62 
3091.15 .87 
33W4 .23 
33Z4 .24 
357.5 .30 
DAF91 .20 
DAF96 .33 

DF96 .3Ì 
DX91 .26 
DX92 .35 
DK96 .33 
01.92 .23 
DL94 .32 
01,96 .35 
DY87/6 22 
0Y802 .29 
EB8CC .60 
E180F 90 
EABC8W 

.29 
EAFl2 .48 
0831 .20 
0891 .10 
EBC41 .48 
EBC81 .29 
EBF80 .30 
EB983 .38 
EBF89 .26 
0C92 .34 

ECC33 1.50 
ECOI .16 
ECC82 .19 
ECC83 .21 
ECC84 .28 
ECC81 .32 
ECC88 35 

E17887/6 4.27 0 
E7AA0 .40 
E280 .19 
E281 .20 
0034 .47 
HVR2 .33 
KTW61 .63 
KTW62.63 

.50 
KT6663.80 
PC16 .44 
PO8 .44 

P 900 .29 
PCC84 .27 man .39 
PCC89 .42 
PCC189 46 
PC980 .26 
PCF12 30 
PCF84 .40 
PCF86 .44 
PCF801 .28 
PCP802.37 

PC12 .29 
PCU3 .34 
PCL84 .32 
PCU03.37 
PC61.M 
PEIN43 .40 
991.200.30 
91.36 .46 
Pul .42 
PL82 .23 

F W3 .708 

91.501 .60 
91.308 .90 
91.309 
PL802 I.7Ì 
9X4 1.16 
PY33(2 .30 

PY81 .24 
PY82 .23 

188 .2361 

PY300 .95 
PY800 .31 
PY801 .31 
QOV03/ 

(10 1.20 
R19 .28 
U19 1.73 
U25 .62 
U26 .13 
82191 .36 
U231 .62 
U301 .40 
UU8076 

.30 
UBC81 40 
UB980 .28 
UB989 .28 
UC92 .33 
UCC84 .33 
UCC83 .33 
UCF80 .31 
UCH12 .57 
UCH81 .29 
UCU2 .30 
U0.113 .48 
UF41 .30 
U980 .35 

Ú176 .63 
UP39 .27 U1 .34 
ULAN 28 

UYUY843 

.ÿ 
X41 .30 
ACI13 .25 
ACI27 .17 
ACID .20 
ACI34 .25 
AC1S6 .20 

ACI37 23 
AC163 .23 
ÁD140 .36 
ÁD149 .30 
AD161 .43 
ÁD162 .43 
A9114 .23 
Á911S .13 
A9121 .30 
*9126 .18 
BC107 .13 
BC101 .13 
BC113 .23 
BC118 .23 
BCZ11 .38 
B9139 .23 
89163 .20 
89180 .30 
BY100 .18 
BY126 .15 
BY127 .18 
OASI .09 
OÁ91 .09 
OÁ93 .09 
0C23 .38 
0024 .33 
0C25 .38 

OC ÌÓ 
0C45 .1 
0C46 .13 

ont .11 0n2 .11 
0074 
0 

.23 n3 
OCA .15 
OC78D .13 
0081 .11 
OCSID 

.11 OC82 1 

0010013 4 .2i 

ECF80 .27 
ECF82 .23 
ECF86 .64 
ECH42 .57 
0CH81 .25 
ECH83 .38 
ECH84 .34 
ECL80 .28 
ECL82 .28 

EE M3 .52 

ECL86 .33 
0922 .63 
0941 .38 
0980 .21 

HP 86 .27 
0989 .23 
EP91 .17 
0992 28 
09183 .23 
09134 .27 
Et190 .34 
EL34 .44 
01.41 .53 
81.42 

u42 .21 
EL9I .23 
61.93 .32 
01.1.80 .73 
09480 .37 
01481 .37 
01483 .75 
EMU .31 
EM87 .34 
EY31 .28 
EY8I .33 
EY83 .54 

All good are unused and boxed, and subject o the standard 90 -day 
guarantee Terms of business: Cash or cheque with order only. No 
C.O.D. o ders accepted. Post /packing charge 3p per item subject to a 
minimum of 9p per order. Orden over £5 post free. All orders despatched 
same day by first class mail. Complete catalogue with conditions of 
sale 7p post paid. Any parcel insured against damage in transit for only 
3p extra per order. Business hours 9 a.m.-5.30 p.m. Sets. 9 a.m. -1 p.m. 
Littlehampron closed Sats. No enquiries answered unless S.A.E. 
enclosed for red 

F R E E TO AMBITIOUS ENGINEERS 
THE LATEST EDITION OF 88619118166 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. (BIO), Aldermaston Court, Reading RG7 4PF r SENDOFFTHISCOUPONTO -DAY!' 

ITick subjects that interest you: 
AMSE (Elec) City & Guilds Certificate RTEB Certificate fJ I. 
Radio Amateurs' Exam DMG Certificate Colour TV 0 

I Servicing Practical Electronics Practical TV and Radio 
Electronic Engineering Computer Electronics Radio and TV 

Please send booklets & full information without cost or obligation. 

NAME AGE 
(BLACK CAPITALS PLEASE) 

ADDRESS 

I 

I 

I 

I OCCUPATION 

ITo: BIET Dept. BIO, Aldermaston Court, Reading RG7 4PF I 
Accredited by the Council for the Accreditation 

of Correspondence Colleges 

I 

I 

I 

I 
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RAIJIO 
OPE RATORS 

PMG 

DO PMG II 

YOU MPT 

HAVE 
2 YEAERARS' 

OP 
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 £2365 
pa; commencing salary according to age 
- 25 years and over £1664 pa. During 
training salary also by age, 25 and over 
£1238 pa with free accommodation. 

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

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

Applications only from British -born 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. 

DATA BOOK SERIES 

DB5 TV FAULT FINDING 
124 pages. Price 50p, postage 6p. 

DB6 RADIO AMATEUR 
OPERATOR'S 
HANDBOOK 
80 pages. Price 45p, postage 6p 

DB16 RADIO CONTROL FOR 
MODELS 
192 pages. Price 75p, postage 8p. 

DB17 UNDERSTANDING 
TELEVISION 
512 pages. Price £2.10, postage 25p 

DB18 AUDIO AMPLIFIERS 
128 pages. Price 53p, postage 6p. 

DB19 SIMPLE SHORT WAVE 
RECEIVERS 
140 pages. Price 80p, postage 6p. 

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. 

I enclose Postal Order /Cheque for 

in payment for 

NAME 

ADDRESS 

(BLOCK LETTERS PLEASE) 

Data Publications Ltd., 

57 Maida Vale, London W9 1SN 
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SMALL ADVERTISEMENTS 
(Continued from page 635) 

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

FOR SALE: Raven radio control Tx & Rx. Multichannel 
reed. £25. S.A.E. for details. Box No. G172. 

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

"WORLD RADIO TV HANDBOOK" £2.80. "How To 
Listen to the World" £1.35. "Shortwave Voices of the 
World ", introduction to shortwave listening, £1.55. 
"SWL Address Book ", stations QSL policies, £1.37. 
"Shortwave Antennas For Your Purpose ", £1.10. (Mail 
only). Under £2 carriage 10p. C.O.D. at cost. Prices 
subject to change. D. McGarva, 16 Chambers Street, 
Edinburgh, EH 1 1 HS. 

JOIN THE INTERNATIONAL S.W. LEAGUE. Free 
services to members including Q.S.L. Bureau, Amateur 
and Broadcast Translation, Technical and Identification 
Dept. - both t 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., £2.00 per annum. (U.K. and 
British Commonwealth), overseas 6 Dollars or £2.50. Sec- 
retary ISWL, 1 Grove Road, Lydney, Glos., GLI5 53E. 

FOR SALE: Used, sound toggle switches. D.P. on /off, 
3 amp 250V. Ten for 50p. (Min. order). P. & P. 10p. per 
ten. Clark, 18 Belmont Grove, Rawdon, Leeds, LS19 6AL. 

FOR SALE TO CLEAR: Valves at 13p each: VR91, 
CV136, DL92, N142, U142, 171DDP, DK81, EB91, 
1S5, 3ML, 6AG5, 6AG6, 41 MP, HP4106, U14, VT62, 
801A, T20. 6 pin Eddystone coil formers, Cat 538, 10p. 
Eddystone sloping receiver stands, 50p per pair. Variable 
capacitor Txing 75 -75 p.f. 50p. Woden mic. transf. 
M.T.I01 50p. Box No. G175. 

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

MAGAZINES FOR SALE: 82 assorted "Practical Wireless" 
1954 -1966. 14 "Radio Constructor ", 1958 -1961. Best offer 
secures the lot. Box No. G 176. 

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 Sp, five 
sheets for 10p postage 3p. Data Publications Ltd., 
57 Maida Vale, London W9 1SN. 

WANTED: Early model Elegant Seven transistor portable. 
London area. Box No. G177. 

(Continued on page 639) 
MAY 1972 

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. 
Specüal y 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. 

lownrik, 

PRICE 75p P. & P. 14p 

Available only from: 

Data Publications Ltd, 
57 Maida Vale London W9 ISN 
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SERIOUS AMATEUR CONSTRUCTORS 

need components of professional quality. Our Catalogue shows 
practically the entire range marketed by R. S. Components Ltd. 
ALL of these components, used extensively by industry, are 
now made readily available to amateur constructors. 

CATALOGUE, by return of post - only 25p, post free. 
Some popular examples from our range. 
15A. Miniature mains transformer, 2 x12 volt 

secondaries £1.10 each 
15C Hygrade filament transformer, 0 - 245 volt 

primary, 2 x 6.3 volt, 1.8 amp secondaries £1.95 each 
39B. Capacitors, paper and polyester 1000 volt. 

0001, 00022, 0.0033, 0.0047 uF all at 5p each 
52C. Miniature neon indicator 250 volts. Red, 

Amber, Clear all at 30p each 
Green 44p each 

61 B. Small perforated phenolic resin boards, 
172 x 133 x 1.57mm, punched 
6.35mm grid 22p each 

61 C. Small turret tags, to suit above boards, 
144 per box 95p each 

71 B. Twin screened stereo wire, maximum 25m 
length 8p per metre 

84C. Crocodile clips, standard or miniature sizes 4p each 
85C. Plastic cable wrap spiral, { inch, to secure 

up to } inch cable bunches. Per 5 metre coil 24p each 
86D. Insulated 4mm socket terminals, in colours 

Black, Red, Green, Blue, White, Yellow 14p each 
86E. Banana plugs to fit above terminals. 

Colours as above 6p each 
ALL PRICES INCLUDE POST AND PACKING. 

MINIMUM ORDER 50p 
MAIL ORDER ONLY FROM 

CELECTRON-E 
MAIL ORDER ELECTRONIC COMPONENTS 

P.O. BOX No 1, LLANTWIT MAJOR, GLAMORGAN. CF6 9YN. 

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 
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PLAIN - BACKED 
NEW STYLE 

SELF -BINDERS 
for your other magazines 

(max. format 7+ "" x 9+ " ") 

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) 

PRIGE70 p P. & P. 14p 

Available only from:- 

Data Publications Ltd. 
57 Maida Vale London W9 1 SN 
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SMALL ADVERTISEMENTS 
(Continued from page 637) 

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. 

FOR SALE: "The Radio Constructor "; Last half 1958, 1959 
& 1960. Complete 1961, 1962, 1963, 1964, 1965, 1966, 
1967 & 1968. First half 1969. Offers to: 27 Rothwell Road, 
Golborne, Warrington, Lancs. 

"MEDIUM WAVE NEWS" Monthly during Dx season - 
Details from : K. Brownless, 7 The Avenue, Clifton, York. 

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

FOR SALE: Telequipment oscilloscope model S52, single 
beam, and manual. £30. Good condition. Details on 
request. Box No. G178. 

BEST QUALITY WIRE, P.V.C. Covering. 1/036" - 50m 
60p; 100m £1.00. 23/0.19mm - 50m 80p; 100m £1.50. 
37/006" silver plated copper - 50m £1.00; 100m £1.75. New 
P.O. 3,000 relays 10000, 4 H.D. contacts - 35p. P. & P. 
lop. per item. Poole Electronics, 68 Danecourt Road, 
Poole, Dorset. 

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. 

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. 

M.G. SCROGGIE (`Cathode Ray') disposing of lab. Brenell 
Mk.5M recorder, Leak Sandwich speaker, GR Precision 
variable capacitor, Precision 3/30/300 voltmeter, Elliott 
precision 0-44 wattmeter, stabilized power unit -95 to + 
500V, bridge detector -amplifier, Campbell frequency meter, 
insulation meter, low ohmmeter, GR audio power meter, 
R 1155A receiver, components, etc. Telephone: Cooden 3625 

MINI MAINS TRANSFORMER. Robust, yoked, flying 
leads, 30 x 30 x 37mm, 0- 230 -250V to 7-0-7V rms, 
120mA (9V rect. d.c.). Only £0.70, UK post 5p. Ama- 
tronix Ltd., 396 Selsdon Rd., S. Croydon, Surrey 
CR2 ODE. 

FOR SALE: Codar C.R.70A £16.00. Year old, 22 set mains 
Tx /Rx, P.S. £16.00. Inc.P /P. Mr. A. M. Black, 9 Broad 
Lane, Hampton, Middlesex. 

COMMUNICATIONS RECEIVER type B40 for sale. 
Good condition. £16. Buyer collects. Richardson, 12 Cedar 
Drive, Barming, Maidstone, Kent. 

DRY REED INSERTS 

Overall length 1.85" (Body length 1.1 ") Diameter .14" 
to switch up to 500 ma at up to 250v D.C. Gold clad 
contacts. 63p per doz: £3.75 per 100: £27.50 per 1,000. 
All post paid. 

G.W.M. RADIO LTD. 
40/42 Portland Road, Worthing, Sussex 0903 34897 

MAY 1972 

INTERNATIONAL 
SHORT 

WAVE 

LEAGUE 

Membership £2.00 per annum (U.S.A. 
$6.00) including 12 monthly issues of 
Monitor - the League journal. Including 
free use of all Services, QSL Bureau etc. 

THE LARGEST S.W.L. ORGANISATION 
IN THE WORLD 

For full details write to: 
The Secretary, 

I.S.W.L., 
1, GROVE ROAD, LYDNEY, 

GLOS. GL15 5JE. 

RADAR SPOTTER 
P on is best - YOU know it 

makes sense! 
Use our unique non -radiating legal 
radar receiver. Gives early warning of 
Radar Speed Traps up to 1+ miles on 
motorways. 
Completely self contained (no wiring). 
Compact, clips on to sun visor. 
Weighs only 101 ou. 

BE SAFE, NOT SORRY - ORDER NOW. L13.25. C.O.D. 25p extra. 
BELDING A BENNETT LTD., (Box 38) 45 Green Lane. Purley. Surrey. 
For full details Tel: 01-6602896 or send 3f p. in stamps. Callers welcome 
by appointment. 

B H COMPONENT FACTORS LTD., DEPT. RC 
P.O. Boa 18, Luton, Beds., LU1 1SU 

ELECTROLYTIC CAPACRORS AT BARGAIN PRICES 
SOP BARGAIN PACKS 

PACK CZ PACK C3 
3.IMFD 25V 4x1MK/ 50V 

10 x 2.5MFD 50V 10. 2.6MFD 50V 
3 x IOMFD 50v 6 IOMFD 15V 
5 x 2551F0 25V 8. 25MFD 25V 

4 x32MFD 50V 4 . 32MF0 60V 
3 x50OMFD 10V 3 . IOOMFD 25V 

P/P U.K. 1 -3 PACKS 10p. 4-7 25p. a SSp. 

PACK Cl 
5 Y1 WO 3V 
5.3MF0 10V 
4x8.4MFD 50V 

10 x 26MF0 25V 
4x50MFD 10V 
2"100MF0 50V 

4MFD 10V Sp. 64MFD 60V Sp. SOOMFD 25V 10p. 
6MFD 25V Sp. 100MFD BV 9p. 840MFD 10V Sp. 
BMFD 15V SP. 200MFD 10V Sp. 1000MFD 126 10p. 

16MrD 15V Sp. 260MF0 6V 4p. 1000MFD 25V 16p. 
SOMFD 50V 7p. 250MFD 15V 6p. 1000MFD 50V 35p. 
64MrD 10V 4p. 280MFD 25V Rs. 2000MFD 25V 16p. 
54MF0 25V Sp. 400MFD 10V 6p. 2500MFD 124 10p. 
40MFD 5V Sp. 500MFO 12V Sp. 2500MFD 25V 20p. 

OTHER VALUES IN STOCK. SEND FOR LIST - Sp. STAMP 
TERMS. C.W.O. ONLY. P/P U.K. 10p MIN. EUROPE 260. 
MIN. COMMONWEALTH E7. MIN. DISCOUNT E10 - 10% 

SYNTHESISER 
MODULES 

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

CASES by 

CASES 

EDGWARE ROAD 

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

London W2 1BE 

TEL: 01 -723 5891 

ALUMINIUM, SILVER 
HAMMERED FINISH 

Type Size Price Type Size Price 
N 8x6x2" £1.00 W 12x7x7" £2.50 
N 6x6x3" £1.05 W 15x9x8" L3.15 
N 4x4x2" 80p Y 8x6x6" £2.25 
U 4x4x4" 95p Y 12x7x7" 42.80 
U 5 }x4 }x4 }" £1.15 Y 13x7x9" £3.15 
U 8x6x6" £1.45 Y 15x9x7" f3.35 
U 9 }x7 4x3 }" £1.55 Z 17x10x9" £4.15 
U 15x9x9" £3.00 Z 19x10x8 }" £4.25 
W 8x6x6" £1.90 *Height 
Type N has removable bottom, Type U re- 
movable bottom or back, Type W removable 
front, Type Y all screwed construction, Type 
Z removable back and front. Plus p. &p. 

/ YUKAW SO PROFESS /OVAL THE 
1 SELF-Sinkl YUKAN AEROSOL wAY- 

Get the5e 
air, drying GREY HAMMER / OR BLACK WR/N/(LE 

NO (CRACKLE) finishes 
yuk an Aerosol spray. contains 453, 
spray 
90p can p 

baking 
od. Modern Eggshell Black Wr . 

textured finish. 90e carr pd.. all et 85e per push .bUrton sells 
counter our Also a, rabic. heal and water resislam Black Map 

cad 
tn,.l 

(339g sell -spay cans only) )5p Carr eda 
e 

r 659444,. 
SPECIAL OFFER One can plus optional r flied 
handle (value 25p) for 96a can pd choice el 13 sellLspray pl m calour, etalbcs. Lie, 
and pereet (motor car quality) also vailable Mac 
Please enclose cheque or crossed P O for total amount dneet lu _Zf 

EPT: RC/5YUKAN, 307e EDGWARE ROAD, LONDON W2 18N 
,r 

We supply many Government Departments. Municipal Authorities 
it 

1 lnstimles am Leading Indusmal Drganuatiom -We can supply you Ic, 
,pen au day Sam,day Ccoaed %trur5'day acIo,nnuns 

fiì 

BLANK CHASSIS 
FOUR -SIDED 16 SWG ALUMINIUM 

Size 
6x4x2" 
7x4x1}" 
7x5x2" 
8x4x2" 
8 }x5 }x2" 
9x7x2" 
10x4x2}" 
12x4x2 }" 
12x5x3" 

Price Base Size Price Base 
34p 17p 10x8x2 }" 66p 30p 
33p 18p 12x7x2 }" 66p 33p 
40p 19p 12x9x21" 76p 38p 
38p 19p 13x8x2 }" 76p 38p 
44p 21p 14x7x3" 80p 36p 
50p 26p 14x10x2 1" 88p 47p 
SOp 21p 15x10x21" 92p 50p 
55p 22p 17x10x3" £1.10 55p 
66p 26p Plus post and packing 

TO FIT OUR CASES 
7x5 }x1}" 38p 21p 12x6 1x2" 60p 33p 
7x5 1x2" 43p 21p 14x8 1x2" 74p 44p 
11x6tx11" 48p 30p 15:x9 }x2 }" 94p 52p 
11x6 }x2" 55p 30p 17ix9 }x2}" L1.05 S9p 

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

I.C. STEREO AMPLIFIER (Plessey Design) 3W per channel into 8ohms. 
Includes pre -amplifier, tone controls, and power supply (19.25 
HEAT SINKS Plain finned. 
5DN Undrilled 4' x 45" x 5°28p each 
5DN Drilled 2 x TO3 (0C28 etc.) 33p each 
10 DN Undrilled 4' x 45" x 1" 33p each 
10 DN Undrilled 2 0 103 (0028, 0C35 etc.) 38p each 
Mica Washers and insulators 103, S055 5p per set. 

VEROBOARD State 0.1" or 0.15" matrix. 
25"x5 "22p, 25'x3; "20p 
35" x 5" 24p, 33" x 35" 22p 
17" x 2;" x 0.15" matrix 55p, 17" x 35" x 0.15" matrx 70p 
Veropins 0.1" or 0.15" 50 for 20p 
ALUMINIUM BOXES Ideal for housing Veroboard projects. 
21"055 0 8 15 "35p,25 "x4 "x15"35p 
4"x5}" x 15 45p, 4 "x4 "x15" 35p 
Complete with lid and fixing screws 
VOLTAGE REGULATORS 
Fixed output 5V @ 850mA Case T03 input 8.5 -20 f1.60 each 
Fixed output 12V Ca, 720mA Case 103 input 15 -27 f1.60 each 
Fixed output 15V Çà 680mA Case T03 input 18.5 -27 f1.60 each 
P & P 10p on all orders under £2. S.A.E. For List 
SEPTUN ELECTRONICS (Dept RC), P.O. Box 15, Aldershot, Hants. 

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, 

Please mention THE RADIO CONSTRUCTOR when writing to advertisers 
640 THE RADIO CONSTRUCTOR 

'4 
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HENRY'S RADIO LIMITED 
ENGLAND'S LEADING ELECTRONIC CENTRES 
HI -FI ELECTRONIC COMPONENTS TEST PA. DISCOTHEQUE LIGHTING MAIL ORDER 

TEXAN TEST EQUIPMENT 

Huge range in stock - too much to 
list here. It's all in the latest 
catalogue - prices - specifications 
etc. Also Panel Meters and Edge 
Meters. 

20 20 W I,C. STEREO AMPLIFIER 
(As featured by "Practical Wireless" Ma y /June 1971 l 
DEVELOPED BY "TEXAS" ENGINEERS FOR 
PERFORMANCE, RELIABILITY AND POWER 
FEATURES INCLUDE: Low profile with specially designed 
Gardners Transformer. 6 - I.C.'s. 10 Transistors, 4 Diodes, 2 Zeners. 
Fibreglass P.C. panel. Multi protection. Stabilised supply. DIN input/ 
output. Complete chassis work. 
FUNCTIONS: Separate Treble /Bass /Volume /Balance controls 
Input selector, Mag. pu, Radio, Tape in and out Headphone socket. 
Scratch and rumble filters. Mono /Stereo switch. 
SLIM DESIGN WITH SILVER TRIM - Chassis size overall 
14f - 6' r 2' max. 
TOTAL COMPONENT COST E32 
'PART LIST ON REQUEST -Ref No. 201 

SPECIAL KIT PRICE 126.50 Post 46o 
(Optional Teak sleeve available July /Aug.7 

TEXAS - HENRY'S VALUE & PERFORMANCE 
Henry's are sole U.K. Trade & Retail Suppliers of the Texan. 

Enquiries invited. 

GARRARD 
McDONALD 
GOLDRING 
TURNTABLES 

CHASSIS (Post 600) 
SP25/3 £10.60 HT70 06.00 
MP50 E10.40 MP610 E14.15 
AP76 E1846 Zero 100S £40.75 

WITH PLINTH/COVER (Post 700) 
MP60PC £17.20 HT70PC £21.70 
HL75PC £36.26 GL72P E29.82 
TD150AB/TX11 E40.76 
PL12AC E36.26 B02 £32.25 

CART/PLINTH/COVER (Post 70p) 
0L72PC/GB00 E34.50 
(HL)AP76/GB00 E29.95 
HT70PC/G800 E27.00 
MP60PC/SCSM E17.26 
IHLI5P25/3/G800H E18.96 
fHL12025TC/9TAHCD E13.60 

LOW COST HI -FI SPEAKERS 

E.M.I. Site 13{ x 8{-. Large Ceramic Magnet. 
TYPE 150 6 watt, 3, 8 or 15 

ohms £2.20. Post22p. 
TYPE 150TC Twin cone ver- 

sion £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 450 £4.60. 
Post 30c 

ULTRASONIC TRANDUCERS 

Operate at 40kc /s up to 100 yds. Ideal remote 
switching and signalling. Complete with 

data and ci cults. 
PRICE PER PAIR £3.110 Post 1Op 

LATEST EDITION 
CATALOGUE 

Fully 
d illustre illustrated 

covering every 
aspect of 
Electronics - 
plus dota, 

information 

FlVEIOPVOUCHERS 

A? 0019 y lock lines 
at Special 

Low Prices and 
Fully Guaranteed 

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 

POWER INTEGRATED CIRCUITS 

514030 - 3 watt with 8 page data. layouts 
and c,rcuna E1.60 
P.C. Board 60p; Heat Sink 14p 
IC12 - I watt with data and circuits E1.80 
TH9013P - 20 wan Power Amp Module 
E4.57 
TH9014P- IC Preamplifier E1.60 
Date /Circuits Book for above No. 42 1Op 

HIGH POWER AMPLIFIER MODULES 

Quality transformerless low noise ampli- 
fiers suitable for all Audio, PA and Hì -Fi 
use. Modern compact designs. PA25 and 
PA50 supplied with plug harness for use 
with MU442 Power Supply. 
MPA12 /3 18v. 0.8A. 12W. 3-4 ohm £4.50 
MPA12/15 30v. 0.5A. 12W. 12 -16 ohm £5.25 
MÚ24 /40 Mains unit for 1 or 2 MPA12 /3 or 
15 £4.50 
PA25 22- 0 -22v. 1A. 25W. 8 ohm £7.50 
PA50 22 -0 -22v. 2A. 50W. 3 -4 ohm £9.50 
MU442 Mains unit for 1 or 2 PA25 or 1 only 
PASO £8.00 

PA25 Post 20p per unit. 

ALL SILICONFET PREAMPLIFIER AND MIXER 
SELF POWERED 

All inputs. Adjustable input 
and output. DIN sockets. 
Tepe in and out. Microphone 
mixing. Suitable up to 4 - 
PA25or2 -PASO. 

PRICE Post 
L10,50 30p. 

TEXAS PUBLICATIONS 
1 -100 wan Amplifiera and PreAmplifier. 
Layouts and data E1.25 
(Price list No.484 free) 
700 page IC Data Book (No. 2) All 
T.T.L.I.C: s60p 
420 page Transistor Dela (N0.3) 60P 
340 page Transistor Data (50.4160p 
(Post etc. top each.) 

NIXIE TUBES 
511(1E TUBES (Post 150 per 1 to 6/ 
ONO. XN13. 0560 -9 Side view with data 85p 
GNP.7, GNP-0 0 -9 Side view wnh dec,mai 
Points and data 96p 
3015F 7- segment, E7 per 4. with Data. 
New Digital clocks Circuits. Nice and 7- 

segment Rel. No 31.15p 

SLIDER CONTROLS 

Top quality. 60mm stroke singles and gangs. 
Complete with knobs. 5K. 10K, 25K, 50K. 
100K, 500K, 1 meg. Log and Lin. 46p each. 
10K, 25K, 50K, 100K, Log and Lin ganged 
75p each. 
Poet 1.5,15m 6 or more. 20p 

300mW TRANSISTOR AMPLIFIER MODEL 4 -300 

Fully assembled 5TR Amplifier. Size 54 x 
1¡ x }in. 1 -10mV adjustable sensitivity. 
Output 3 -8 ohms. Fitted Vol. control. 
9 volt operated. Thousands of uses plus 
low cost. 
Price £1.75, p.p. 15p. 
(or 2 for £3.25, p.p. 15p.). 

BUILD THIS VHF FM TUNER 
5 TRANSISTORS 300 kc /s 
BAND -WIDTH, 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 No. 3 6 7. 

TOTAL £6.97, p.p. 20p. Decoder Kit £5 97. 
Tuning meter unit £1.75. 
Mains unit (optional) Model PS900 £247. Post 20p. 
Mains unit for Tuner and Decoder PS1200 £2.82. Post 200. 

TRANSISTORS, IC's etc Free list No. 36 
on request 

PUBLIC ADDRESS, LIGHTING & DISCOTHEQUE EQU 

DJ106S 30 watt rms Amplifier, 4 inputs, master tone 
and volume controls etc. 8 ohm output. Cased portable. 
f33.50 Post 40p. 

DJ70S 70 watt rms version. Cased portable. £49.75 
Post 40p. 

DISCOAMP 100 watt rms to 8 ohms. 4 inputs, 
separate bass and treble controls. PFL, etc. Cased 
for cabinet or rack mounting £87.50 Post 40p. 

McDONALD MP80 fitted to plinth with cover, SCSMD 
cartridge to match above amplifiers. £17.25 Post 70p. 

DJ30LI1 3 channel light control unit for above amplifiers. 
3 r 1 K Watt. Treble, Bass and Mid range. £28.50 
Post 35p. DJ4OL As 30L plus mike £37.50. 

EFFECTS PROJECTORS - Coloured 
Rotating light patterns. 
DISCO COLT 150 w Tungsten £22.50 
LIQI 50- 50 watt 0.1. £32.50 
LIOl 150 -150 watt Q.I. £50.00 

Complete range 
of Disco /Paand 

Lighting on 
Display at "309" 

IPMENT 

o 6 ̀ ' 66bt6-d 
- ---- 

SPECIAL!! Anti-Feedback Microphone 
designed and made for Henry's for all PA/ 
Disco Equipment. £11.50 

LIGHT GUIDE 64 fibres sheathed LI per yd. 
Mono (0.01') £1.50 per 25 metre reel. 

HI -FI- LARGEST RANGE IN 
STOCK -BIGGEST DISCOUNTS - 
FREE 12 PAGE STOCK LIST Ref. 
16/17. 

SINCLAIR PROJECT 60 - SAVE POUNDS! 

Z30 E3.57, Z50 E4.37 
STEREO 60E7.97, PZ5E3.97 
PZ6 £8.37; PZ8 £4.77 
Transformer for PZ8 £2.95 
Active Filter Unit £4.45 
Stereo FM Tuner £10.95 

I C12 £1.811 Q16's £16 pr. 
Post etc. 20p. per item 
ALSO IN STOCK 
2000 £23.50; 3000E30.95 
Post 50p. each 

MODULES 1 
PACKAGE DEALS 
2 x Z30, Stereo 60, PZ5 £15.95 
2 x Z30, Stereo 60, P26 £18.00 
2 x Z50. Stereo 60, PZ8 £20.25 
Post 25p. each 
Transformer for PZ8 E2.95 
Post 20p. 
NEW PROJECT605 KIT. 
£19.95 Post 25a. 

r'BANDSPREAD'a PORTABLE TO BUILD 

Printed circuit ei l.lransstor design using Mullard 
RF /IF Module. Medium and Long Wave bands 
plus Medium Wave Bendspread for ea sale 
,ry. Also slow -motion geared Wrong!e 

s 
w 800mW 

push -pull output, fibre glass PVC covered cebtnel 
car rial sinket. Attractive appearance and per. 
rormence TOTAL COST TO BUILD E7.98 p 32p 

I Battery 2201 
All parts sold separately - Leaflet N0. 2 

71 M. a L.W. PORTABLE (se previously 
advertised) E8 98 0,p. 35p. From stock. (Leaflet 

No. 11. 

I MORE OF EVERYTHING AT LOW PRICES ALWAYS FROM HENRY'S C signs 
me !n larch for most 

with Hat designs -send large S.A.E. with Iht 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 
& Lighting Centre 
309 EDGWARE ROAD, 
LONDON, W.2. 
Tel : 01 -723 6963 

Mail Orders, Special Bargain 
Shop, Industrial Sales 
303 EDGWARE ROAD, 
LONDON, W.2. 
Tel : 01 -723 1008/9 

"309 ", "354" & "356" OPEN SIX FULL DAYS A WEEK 9 am to 6 pm MONDAY TO SATURDAY 
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