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

This is the simplified insurance you have been waiting for. (or 4 units after the first) up to a maximum of five. So
Not just cover on the contents of your home but a simple. So easy. Apply to your Broker, Agent or local office
package of personal protection you and your family need. of a General Accident company.

And it's how we save you so much money: just ONE The Home Unit Policy can replace your existing insurances
policy to issue instead of nine! And remember— as you buy more possessions just add
You can build up to the cover you need by additional units more Home Units at any time. Quote Ref. 20/9468
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THE Fir kers!
irm for speakers!
SPEAKERS SPEAKERS SPEAKER KITS (Carr. 75p each. £1.50 pair)
Baker Group 25, 3, 8 or 15 ohm £7.75 Fane Pop 100 watt 18” £24.50 Baker Major Module 3, 8 or 15 ohm each £10.75
Baker Group 35, 3,8 or 15 ohm £8.50 Fane Crescendo 12A 8 or 15 ohm £29.00 Fane Mode One each £9.90
Baker Group 50/12, 8 or 15 ohm £12.50 Fane Crescendo 12B 8 or 15 ohm £30.00 Goodmans DIN 20 4 ohm each £9.75
Baker Deluxe 12”,8 or 15 ohm £10.75 Fane Crescendo 15, 8 or 15 ohm £36.00 Helme XLK25 pair £22.00
Baker Major 3, 8 or 15 ohm £8.50 Fane Crescendo 18, 8 or 15 ohm £51.95 Helme XLK30 pair £14.95
Baker Superb 8 or 15 ohm £14.50 Fane 701 twin ribbon horn £35.00 Helme XLKS0 pair  £39.95
Baker Regent 8 or 15 ohm £7.75 Fane 910 horn £12.75 Kefkit 1 each £20.95
Baker Auditorium 12" £12.50 Fane 920 horn £33.00 Kefkit 3 each £36.75
Celestion PST8 (for Unilex) £3.25 Fane 152/12a 15”15 ohm £16.00 Peerless 3-15 (3 sp. system) each £15.00
Celestion G12H 8 or 15 ohm £15.00 Fane 801T 8” d/cone roll surr. £7.00 Richard Allan Twinkit each £8.95
Celestion G12M 8 or 15 ohm £12.00 Fane 803T 8" d/cone roll surr. £5.25 Richard Allan Triple 8 each £13.75
Celestton G15C 8 or 15 ohm £24.00 Fane 80ST 8” d/cone roll surr. £3.50 Richard Allan Triple each £19.95
Celestion G18C 8 or 15 ohm £33.00 Fane 808T 8" d/cone £2.75 Richard Allan Super Triple each £23.75
Celestion MH1000 8 or 15 ohm £10.95 Fane 807T 8” d/cone roll surr. £3.85 Wharfedale Linton 2 kit pair  £19.25
Coral 64" d/cone roll/surr. 8 chm £2.50 Goodmans 8P 8 or 15 ohm £5.00 Wharfedale Glendale 3 kit pair £34.50
Coral 61" (larger magnet) 8 ohm £3.15 Goodmans 10P 8 or 15 ohm £5.30 Wharfedale Dovedale 3 kit pair £52.50
Coral 8” d/cone, roll/surr. 8 ohm £3.25 Goodmans 12P 8 or 15 ohm £12.95
EMI13 x 8, 3, 8 or 15 ohm £2.25 Goodmans 12P-D 8 or 15 ohm £16.75
) 18 €3 = 8, 6 e 8 el £2.50 Goodmans 12P-G 8 or 15 ohm £1575 pA/DISCO AMPLIFIERS (Carr. and ins. £1)
EMI13 x 8 t/tw. B ohm £3.75 Goodmans 12AX 100 watt 8 or 15 ohm  £36.50 Baker Major 100 watt £49.75
EMI 13 x 8 type 350, 8 or 15 ohm £8.25 Goodmans 15AX 100 watt 8 or 15 ohm  £40.25 | near 30/40 £30.00
EMi 13 x 8 20 watt bass £6.60 Goodmans 15P 8 or 15 ohm £21.00 {inear 40/60 £35.00
EMI 5" 14A /730 mid-range 8 ochm £2.50 Goodmans 18P 8 or 15 ohm £36.00 |inear 80/100 £58:95
EMI 64" 93850 4 or 8 ohm £3.00 Goodmans Midax 750 £16.00 | inear 100 watt slave £44.00
EMI 8 x 5, cer. mag. 8 ohm £1.65 Goodmans Axent 100 tweeter & crossover £7.25 Eagle PRO A120. 120 watts RMS £129.00
EMI 8 x 5, 10 watt, d/c roll/s 8 ohm £2.50 Goodmans Audiom 100, 8 or 15 ohm £12.00 Eagle PRO A65. 65 watts RMS £98.50
EMI 10 x 6 93870 8 ohm £2.25 Goodmans Axiom 401, 8 or 15 ohm £17.25 Eagle PRO A35. 35 watts RMS £77.00
EMI 21" tweeter 8 ohm 65 Goodmans Twinaxiom 8” 8 or 15 ohm £8.25 Eagle TPA40 mains/12v mobile £50.00
Elac 9 x 5, S9RM109 15 ohm, Goodmans Twinaxiom 10”8 or 15 ohm £9.00 Eagle HHS 36 watts mobile 12v. £37.50
S9RM114 8 ohm £2.80 Gauss 12" full range 8 ohm £69.50 Eagle TPA20 paging amplifier £45.00
Elac 64" d/cone, roll surr. 8 ohm £3.50 Gauss 12" Bass 8 ohm £69.50 Eagle RABS9 Reverb (p. & p. 75p) £18.25
Elac 64" d/cone 8 ohm £2.65 Gauss 15” full range 8 ohm £75.00 Eagle RABS6 Reverb ( . & . 75p) a 2'50
Elac TW4 4” tweeter £1.50 Gauss 15" Bass 8 ohm £75.00 B [Pk &3 [ TRt :
Elac 10” {0RM239 d/c 8 ohm £2.65 Gauss 18” full range 8 ohm £80.00
Elac 8” 3 ohm £2.50 Gauss 18" Bass 8 ohm £80.00
Eagle Crossover 3, 8 or 16 ohm £1.50 All the above Gauss (American) speakers are MICROPHONES (p. & p. 50p)
Eagle CTS cone tweeter 8 ohm £1.75 fitted with 41" voice coils and can handle 200 wates Shure 515 5B £14.95
Eagle CT10 tweeter 8 or 16 ohm £2.55 RMS. Shure 515 5A £15.75
Eagle DT33 dome tweeter 8 ohm £5.45 Kef T27 £5.25 Shure 545 £29.95
Eagle FF5 3 way crossover £3.15 Kef T15 £6.00
Eagle SN75 crossover with tw. control £4.00 Kef B110 £7.25
Eagle FF28 multicell, hora £7.75 Kef B200 £8.25
Eagle HT15 horn tw. 16 ohm £3.80 Kef B139 £14.25 FREE with loudspeaker orders over £7 -
Eagle HT21 horn tw. 8 ohm £5.88 Kef DN8 £2.00 “HiFi Loudspeaker Enclosures” book
Eagle MHT10 horn tw. 8 ohm £3.80 Kef DN12 £4.95
Eagle FR4 4" full range £5.30 Kef DN13 £3.30 All items guaranteed new and perfect
Eagle FR65 63" full range £8.35 Richard Allan 12" d/cone 3 or 15 ohm £2.75
Eagle FR8 8” full range £10.65 Richard Allan CG8T 8” d/c roll surr. 8 ohm £6.35 P cd ¢ch
Fane Pop 15 watt 127 £5.25 STC 4001G super tweeter £6.19 COSRREIC ESPatT
Fane Pop 25T 30 watt 127 £7.25 24" 64 ohm, 70mm 8 ohm, 70mm 80 ohm .65
Fane Pop 50 watt 127 £12.00 2§” 75 ohm .50 Carriage: 38p per speaker, 20p per tweeter,
Fane Pop 55 12" 60 watt £12.50 7°x 4" 3,8 or 15 ohm £1.40 crossover or 2}”/7T0mm speaker, kits 75p each
Fane Pop 60 watt 15”7 £13.25 8% x 53, 8 or 15 ochm £1.50 (£1.50 pair)
10" x 6" 3,8 or 15 ohm £2.30
ALL PRICES QUOTED INCLUDE VAT.
The Send stamp for free booklet 'Choosing a speaker’
S Cassettes ' « ‘
- buv Big discounts on Grundig, ITT, Koyo, etc.
Send stamp for list
1 5 10
a Agfa Low Noise Cassettes c60 gzp g.gg S.;g
C90 o X
AT LESS THAN HALF PRICE! 20 632 Esriolcs0 W I L M S L o W
1 5 £10 '
AGFA HIGHDYNAMIC SUPER E50t8 20p 240 2470
C120  99p £4.90 £9.90 A U D I 0
1 5 10
GFA STEREQO-CHROM C60  85p £4.20 £8.30 DEPT RC
CHROMIUM DIOXIDE  c9o £1.08 £5.35£10.60
SAME DAY DESPATCH LOUDSPEAKERS: SWAN WORKS
WILMSLOW AUDIO Dept. RC | BANK SQUARE, WILMSLOW, CHESHIRE
10 Swan Streest',(qv;l’l_:r:slow, Cheshire AMPLIFIERS, RADIO ETC.
P. & P. 15p per order ~ Cut-price P'e'e<°'def:r cassettes - send stamp | 49 SWAN ST., WILMSLOW, CHESHIRE
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

Price  Type Price  Type Price Price  Type Price  Type Price  Type Price  Type Price  Type Pricc  Type
022 ADI62 038 BCIs2 019 umas 044 Br187 030  MPFI05 041 26308 039 2N2193 039  2N3301A 018  2Ns060 0.3
020 ADTI40 035  BCI53 031  BDI36 0.44  BFIS8 0.44  OCI9 030 2G309 039  2N2194 039  2N3302 006  2N4081 018
022 AFIl4 027 BCIG4 033  BDI3T 050  BFI%4 013 0C20 070  2G339 022 2N2217 024 2N3303 006 2Ns062 @18
032 AFIl5 027  BCIST 020  BDI38 055  BFI95 013 0C22 052  2G339A 018 2N2218 022 2N33%4 016 2Ne2s4 019
013 AFLl6 027 BCI58 0.13  BDI3 061  BF198 016 0OC23 0.5 2G34 020 2N2219 022 2N3395 019 2N4285  0.19
019 AFIIT 027 BCI5O 013 BDI40 068  BF197 018 0C2 0.62 018 9N2220 0.2 2N3402 023  2N«288  o.19
019 AF1I8 039  BCI80 0.50  BDI5S 0.88  BF200 0.50  0C25 0.42 018  2N2221 022  2N3403 023  2N4287 0.1
020  AFI24 0.33  BC16l 055 BDITS 068 BF222  £1.05  0C26 0.32 013  32N2222 022 IN3404 031  2N4288 0.9
020  AFI2S 0.33  BCI67 013  BDI6 0.66  BF257 0.50  0C28 0.55 0.18 z\zaes 0.19  2N3405 046  2N4288 0.9
0.16  AFI26 031  BC188 013  BDI7T 072 BF258 086  0C29 0.85 0.19 0.6  2N34l¢ 007  2N4R00 009
016 AF127 031  BCI6D 013  BDI8 072  BF289 084  OC35 0.46 0.3 016 2NMI5 017  2N4201  ode
0.16  AF139 033 BCIT0 013  BDITO 0.77  BF262 061  0C38 0.55 0.18 0.27  2N3416  0.31  2N4202 0.9
AC14) 020 AFIT8 055  BCIT 018  BDI8O 077  BF263 061 0C4l 0.22 0.18 027  2NMIT 03 2N4203 0l
ACI4IK 032 AF1TD 055  BCIT2 0.16  BDISS 072 BF270 039 OC42 0.27 0.18 052  2N3525 083 2Nsl72 013
ACl42 020 AFI80 055  BCT3 016  BDI86 072  BF21l 033 0C44 0.17 0.38 023  2N36l+ 074 2N54  0.80
ACI42K 028 AFI8I 055 BCIT4 0.16  BDIS 077  BF212 088 OC4& 0.14 033 023 2N3615 082  2Ns457 0.5
ACI51 017  AFIS6 055  BC178 024  BDI188 077  BF213 039  OC0 011 028 023 2N3618  0.82  2N568 0.5
AC154 022 AF239 041 BCI77 021 BDIgo 0.83  BF274 038 0CTL 0.1t 0.38 0.19  2N3644 010  2N54S0  0.44
ACI55 022 ALI02 072 BCl& 021  BDI90 08% BFWIO 086 0C72 0186 0.61 0.23 2N3702 013 2Ne22l 078
ACI56 0.22  ALI03 072 BCITY 021  BDIgS 084 BFX20 030 OCI+ 0.16 0.22 023 2N3703 013 28301 0.55
AC157 0.27 ASY26 028  BCISO 027  BDI% 094 BFX84 034 75 017 0.31 023  9N3704¢ 0.4 953024 048
AC165 022 ASYY? 033 BCISI 027 BDIY 099 BFX85 038 OC76 0.17 0.46 017 2N3705 013 28302 0.46
AC186 022 ASY28 028 BCIG2 016 RDI9S 099 BFX86 024  OCT7 028 0.54 020 2N3706 013 28303 0.62
AC167 022  ASY20 028 BCIS2L  0.16 BDI99  £1.05 BFX87 027  0Csl 0.17 0.48 022 9N3707 01+ 28304 0.7
AC1e8 027 ASY50 028 BCIs3 0.16 BD200  £1.05 BFX88 024 OC8ID 017 0.50 24 9N3708  0.08 28305 0.96
AC189 0.16  ASYsl 028  BCIS3L, 016 BD205 0.88 BFYS0 022  0C82 017 014 016  2N3700 010 25308 0.86
AC178 022 ASYs2 028  BCI84 022  BD206 0.88  BFYSI 022  OC82D 017 0.15 0.16  2N3710 010 0.86
AC177 027 ASYs4 028 BCls4L 022 BD207  £1.05 BFY52 022 OC83 0.22 0.8 016 2N3711 0.0 28321 0.62
AC178 031  ASYs5 028 BC186 031 BD208 £105 BFYs3 019  0Ci39 0.22 0.3%  2N2926(G) 0.4  9N3BI9 031 28392 0.48
AC179 031  ASYS6 028  BCIST 031 BDY20 £L10 BSX18 017 0CI$0 0.22 0.09 2N2026(Y) 0.12  2N3820 055 25322A 048
AC180 022 ASYs? 028  BC207 012  BFII5 027 BSX20 017  QClés 0.28 0.10  2N2026(0) 0.11  2N3821 038 28393 808
ACIROK 032  ASY8 028 BC208 012  BFLI7 050 BSY2s 017 OCIT0 0.28 013  2N2026(R) 0.11  2N3823 031 28324 0.7
ACI8i 022 ASYi3 028  BC208 0.13  BFII8 017 BSY26 017 0Cl71 0.28 0.33  2N2026(B) 0.11 2N3903  0.31 25325 077
ACIBIK 032 ASZR) 044 BC2I2L 014 BFLIS 077 BSY2? 017 0C200 0.28 039  2N3010 077 2N3s04 033 25328 0.77
ACI87 024  BClLO7 0.08 BC213L 014 BFI2I 050  BSY?8 017 c201 0.31 027 2N3011 0.6 2N3805 031 28397 0.77
ACIs7K 025 BCi8 008  BC214L 018  BFI23 055  BSY2s 017 0C202 0.31 055 2N3053  0.19 2N3606 030 25701 0.48
ACH 024 BClO® 009  BC225 028 BFI25 0.50 BSY3s 020 0C203 0.28 031  2N3054  0.51 2N4058 018 40361 0.44
ACIs8K 025  BCl3 011  BC226 039 BFI27 055 BSY3® 020 QC204 0.28 081 2N3055 045  2N4059 011 40362 0.50
ACYIT 028  BCll4 017 BC30! 030 BFls2 061 BSYs 031  0C205 0.39 022 2Nl 018
ACY18 022 BCUS 017  BC302 027  BF153 050  BSY4l 081 0.4 0.22
ACY18 022 BCll8 017  BC303 035  BFI54 030  BSY95 M OCPTL 0.48 0.18 DIODES AND RECTIFIERS
ACY20 022 BCIV 020  BC304 040  BFIs5 077  BSYS5A 0.4 ORPI2 048 033 Type Price  Type Prica  Type Prios
ACY?2L 022  BCil8 611  BC4o 0.34 BFI86 0.53 1 £220 OR! [ 023 AAllG 0.08 EY128 017 OAlO 0.15
ACY22 018  BCII® 033 BC#60 040  BFIS7 081  CIUE 055 ORP8I 044 028 AAI20 008 BYI30 018 0A47 0.08
ACY27 020  BCI20 088 BCY30 027 BFI58 081 (400 033 P20 055 022 AAI29 0.08  BYI33 023 DAT0 0.08
ACY28 021 BCI2S 013  BCY3I 029 BFis9 088 407 028 P340A 0.22 0.2¢  AAY30 0.0 BYl6d 055  OATS 0.08
ACY20 030  BCI26 020 BCY32 033 BFI80 044 Ci2é 0.28  P387 0.46 016  AAZI3 01 BYX38/30 048 OASI 0.68
ACY3) 031  BCI32 013 BCY33 024 BFi62 0.44  Ca25 0.55  ST140 0.14 0.16  BA10O 01l  BYZI0 039 O0ASS 0.10
ACY3L 031  BCI%4 020 BCY34 028 BFle3 044 Ci26 039 STI4L 019 019  BAll8 028 BYZIl 038 0A%0 0
ACY34 023 BCI3s 013 BCY0 018 BFIe4 0.44  Ci28 022 TiP2e 0.48 019  BAl28 024 BYZI2 033 OA91 on
ACY35 023  BCI38 017 BCYTL 022  BFi65 044 Cadl 033 TIP 0.56 023 BAlS 016 BYZI3 028 QA% 0.08
ACY36 031 BCIST 017 BCY72 016 BF167 024 Ca42 0.33  TIP3IA  0.60 023  BAISS 018 BYZ16 044 OA20 0.07
ACY40 019  BCI13® 0.44  BCZIO 022  BFL73 0.24  Cidd 039 TIP32A 078 026  BALSS 018 BYZl7 089 OA202 0.08
ACY4L 020  BCl40 033 BCZll 028  BFii6 0.39 024 TIPHA 073 026  BALSS 018 BYZi8 039 SDIO 0.08
ACY# 039  BCi4l 033 BCZ12 028 BFITT 039  MATIO0 021 TIPs2A  0.88 022 BAIT 016 BYzIs 031 8DI® 0.08
ADI30 042  BCl42 0.33  BDIIS 068 BFI78 033  MATIOF 022  TISd3 0.34 022 BYI00 017  CGe2 N34 0.08
AD140 053 BCl43 033 BDII§ 088 BFI79 033  MATI20 021 UTs6 0.30 0.35  BYIOI 013 (OABIEq) 0.08  IN34A ¥
ADl42 0.53  BCl4§ 0.50  BDI2I 066  BFI80 033 MATI2I 022  2ZN4lé  £1.20 050 BY105 019 CG851 (OAT0- INO1¢ .
ADl43 0.42  BCI4T 611  BDI23 072 BFIS8L 083  MJE2055 095  2G301 0.21 041  BYll4 018 1) 0.07 IN®le
ADlL49 055  BCl4s 611  BDI24 076  BFI82 044 MJE3055 062  2G302 0.21 679 BY124 0l 1N4148
ADISI 03%  BCl4 613  BDI3I 055  BFI83 044 MJIE3440 085  2G303 0.21 063 BYI26 018 15021
ADISI & BC180 020  BDI32 086  BF184 028  MPFl02  0.46  2G304 0.27 066  BYI27 017 . 15951
ADI62(MP) 075 BCISL 022 BDI33 072 BFI85 033  MPFI04 041  2G306 044  2N2192 039 BBIO4 Varicap back-to-back
LINEAR 1.C's—FULL SPEC. DTL 930 SERIES S H C'
e LOGIC 1.Cs 74 Series T.T.L. I.C’s
Type No. 1 25 100 + Price
12702 0.50 0.48 0.45 | Type 1 25 loo+ | BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
72700 0.25 0.23 0.20 | BPp30 015 0.1¢ 0.13 | GUARANTEED. ALL FAMOUS MANUFACTURERS
72700P 0.20 0.19 0.18 | RP932 0.18 0.18 0.14
72710 0.35 0.33 0.30 | BPo33 0.16 0.15 0.14 | Type Quantities Type Quantities Type Qusntitios
72741 0.30 0.29 0.28 | BPY3s 016 015 014 1 25 100 + 1 25 100 + 1 25 100+
72741C 0.28 0.7 0.25 | Bpp3s 0.16 015 0.14 | 7400 015 014 013 7448 £110 £1o7  £1.05 74122 070  0.68 045
72741P 0.30 0.29 0.28 | Bposs 018 015 014 | 7401 015 014 013 7650 015 014 018 74123 075 078 070
72747 0.85 0.80 0.75 | BPBss 0.30 028 0.25 | 7402 015 014 018 7461 015 014 013 744l 085 082 079
72748P 0.38 0.36 0.34 | BPo46 815 014 0.18 | 7403 015 0le 013 7453 015 014 013 74145  £130  £135 L0
SL201C 0.50 0.43 0.40 | BPB4S 0.80 028 025 | 7404 015 0ls 013 7454 015 0.4 013 74150 £1.30  £140 £1.30
SL701C 0.50 0.45 0.40 | BPosl 070 065 0.60 | 7405 015 014 013 7480 015 014 018 74151  £L10  £1.05  £1.00
SL702C 0.50 0.45 0.40 | BPoG2 0.15 014 0.13 | 7406 039 034 031 7470 032 020 027 74153  £1L00 085 0.0
TAA263 0.80 0.70 0.60 | BP9OS3 045 0.48 0.40 | 7407 039 034 031 7472 037 020 027 74154  £1.70  £1.65  £1.60
TAA203 £1.00 0.95 0.90 | BPDOSs 0.45 0.43 0.40 | 7408 0.25 03 023 7473 041 039 085 74185 £1.30  £115  £110
TAA350A £1.85 £1.80 £1.70 | BPDOST 0.45 0.43 0.40 | 7408 025 024 0238 7474 041 039 035 74ls6  £120 £118  f£110
HATO3C 0.28 0.26 0.24 | BPB09S 0.45 0.43 0.40 | 7410 015 014 013 7475 080 058 0.3 74157 £1.00 085 080
HAT09C 0.20 0.19 0.18 | Devices may be mixed to qualify for quantity | 7411 025 026 023 7476 044 043 042 74160 £1.40  £135  £130
uatll 0.35 0.33 0.30 | price. Larger quantity price on application. | 7412 028 027 026 7480 060 058 055 74161 £140 £1.33  £130
uATI2 0.35 0.33 0.30 | (DTL 930 Series only), 7413 082 031 030 7481 £110  £1.05 £1.00 74162  £140  £135  £1.30
TBASOD £1.50 £145 £1.40 ’ 7418 030 029 028 7482 090 085 tll.BO 74183 £1.40 zl.u :}:«
76003 £1.50 $1.45 £1.40 7417 030 028 028 7483  £1.20 €115 £1.05 74184  £180 £1.75 20
78023 €130 g145  £140 | YOLTAGE REGULATORS 7420 015 014 013 7484  £1.00 097 095 74165  £1.80 €175 £1.70
76660 0.95 0.93 080 | 2 505.;.‘1':29 v ('}';P' 7422 030 020 028 7485 £1.60 £1.55 £1.50 74188 £1.60 £1.55 £1.50
LM380 £1.00 0.97 0.95 | Kook quiv. to cLss | 7423 040 039 038 7488 035 03¢ 038 74174 £1.60 £1.35 €150
NE585 0.65 0.63 060 [ ' Blz/L)IJO VI 331 7425 040 039 038 7488  £4.00 £375 €350 74175 £110  £105  £1.00
NE356 0.95 0.93 080 | K e (Equiveta 74268 040 038 036 7490 085 063 060 74176 £1.23 2120 4118
ZN414 £1.20 i sw m e £1.33 | 7497 040 038 036 7491  £110  £1.05 £1.00 74177 125 £120 €118
—NUMERICALINDIEATOR ToREs | M / 118V { quis. to 7428 045 042 040 7492 07¢ 071 08¢ 74180 £135 £120  £118
NUMERICAL INDICATOR TU“s MM o L85 gy 015 016 013 7493 07¢ 071 08¢ 74181  £3.95 £388 £375
3018F Minitron £1:50 | «7513 £1.35 y Y ' 7 ! g % K " i
MAN 3M LED. 7-segment 0127 £1.90 432 040 038 036 7404 085 082 075 74182 £128  £130  £118
Al indicatora 00 + Dacimal point 7433 042 040 038 7495 085 082 075 74184  £180 £1.75  £1.70
o P X DUAL-IN-LINE BOCKETS 7437 0.35 0.32 0.30 7496 0.96 0.93 0.86 74180  £1.85  £1.90  £1.85
All mde viewing Full data for all types | 15 & 10 1ead Sockete for use with DUAL- | 7438 0.5 082 030 74100 £1.50 £l45 £140 74191 €195 £1900  £185
axailsblelonlrequest INLINE 1Cs TWO Ranges PROFES. | 7450 015 014 013 74104 060 058 055 74192  £195 €190 £185
TRIPLE 66-bit DYNAMIC SIONAL & NEW LOW COST. PROF. | 7441 07¢ 071 064 74105 060 058 055 74193  £1.95 £1.90 £188
SHIFT REGISTER EDSR 3166 | TYPE No. 124 26-09 100up. | 7442 074 071 084  T4I0T 044 042 040  Te194  £130  £128  £12%0
Comprisea three 88-bit 2 O dynamic shift | T8O 14 pin type  33p  30p  27p | 7443 £1.20 £1.15  £110 74110 060 055  0.50 74195  £110 £1.05  £1.00
registers with mdeyendem inputs and out- | T8O 18 38p  35p  32p | 7444 £1.20  £L15  £LI0 T4lll 090 088 085 74186 £1.20 £L15 €110
ruu TTL compatibility and buffered clock | LOW COST No. 7445 £1.60  £1.55 £1.50 74118 £1.00 095  0.80 74197  £1.20 €113 £1L10
nes to reduce the capacitive load presented | BPS 14 16p 14p 12p | 7448 £1.20 €115 £110 74119 £1.80 £140 £1.30 74198  £3.75  £2.70  £2.85
at the olock pins. A boot-strapped buffer | BPS 18 17p t5p 13p | 7447 £1.10 £107 €105 74121 050 048 045 74199  £250 £2.40  £2.30
ensures a full logio swing at the output. BPS 8 spin type 13p 13p 1p
NOW ONLY £1 EACH DEVICES MAY BE MIXED TO QUALIFY FOR QUANTITY PRICE. (TTL 74 SERIES ONLY) DATA I8
AVAILABLE FOR THE ABOVE SERIES OF 1.C's IN BOOKLET FORM. PRICE 33p.

ALL PRICES INCLUDE VA

399 RADIO & ELECTRONICS CONSTRUCTOR
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BRAND NEW TEXAS | GENERAL PURPOSE NPN | QUALITY TESTED SEMICONDUCTORS
GERM.  TRANSISTORS | SILICON  SWETCHING |tk Ne Brics KING OF THE PAKS  Unequalied Yalue and Quaiity
Coded ind Guaranteed | TRANS. TO-18 SIM. TO tp
a Qv | 2N706 8. BSY.27/28 954, 2 NP
Pak A EQVT Q1 20 Red spt transistor PNE 0.54
T 3 2Gani3 zr | Al el devices no open [ 2 16 White spon R.I” tranmators PP 0514 NEW BI-PAK UNTESTED
T2 3 DI3T4 OCI5 € Gl CIEg, s Q3 4 UCTT type transistors 0.54
T3 3 DI2I6 OC8ID AVAILABLE in PXP Sim ! Q4 6 Maiched transistors OC44/45/81/81D 054 SEM'CONDUCTORS
Te s 2GIBIT OCSE to 2N2066. BCYT0. When | Q5 4 (K5 transstors 0E
T5 % 2G382T OCs2 ordering please state pre- | Q 6 5 0CT2 transistors 054 ) .
T6 3 2G34B 04 | fereace NPNor PNP Q7 4 ACIZS tranaistors PNP high gain 054 Money back refund if not satisfied
178 2G345B OCAS | . oi 52 g 2 ; i\)(CIfs transstors PXP g_:u
T8 8 2G378 OC78 A & 9 ‘81 type transistors .54 .
To & 2G399A 2X1302 s Yor LI0| Qo 7 0071 1ype tranmstors 054 Pak No. Description Prﬁ-:c
For .92 2 2 )
DS Bl QA || e g w25 Nz GG SBAComplementaryJpesy 054 U I 120 Glass Sub-Min. General Purpose Germanium |Viodes 0.54
All 53p each pak ! For 14.30 | Q12 3 AF118 type transistors 0.54 U 2 50 Mixed Germanium Transistors AF/RF 0.54
QI3 3 AFLIT type transistors Qs U 3 76 Germanium Gold Bonded Sub-Min. ltke OA5, OA47 0.54
el T R e ol e O U4 30 Germanium Transstors like 0081, ACI28 0.5
ND 120 NIXIE DRIVER | SIL. G.P. DIODES gp mixed eolours 0.54 U5 80 200mA Sub-Min. Silicon Diodes 0.54
TRANSISTOR 300mW 30 QI7 5 NPN2xST.141 & 3xST.140 0.54 U6 30 Sil. Planar Trans. NPN hke BSY95A. 2N706 0.54
Suitable replscement. for | WIVIN(MIn) 100 ;?z | MADT'S 2xMAT 100 & 2<MAT | U7 16 8il Rectifiers TOP-HAT 750ma VLTG. RANGE up to 1000 0.54
= Min ; . g !
?fote 1, C 407, 2N )83 Fall T 1000 990 | Q9 3 M \wrs 2XMAT 101 & | xMAT U8 50 Sit. Planar Diodes DO-7 Glass 250ma like A200/202 0.54
1 2% 100 + | Hdeal for Organ Builders 121 0.54 U9 20 Mixed Voltages, | Watt Zener Diodes 0.54
019 o 0.16 Q20 4 OC4H Germanium transistors A.F 0.54 UI0 20 BAYS50 charge storuge Diodes DO-7 Glass 0.54
o Q21 4 ACI27 NI'N Germanwm trsnaistors  0.34 B0 D L Mo Torn SR RERD, £
—_— Q22 20 NKT tranmwtors 4. F R.F coded 0.54 20 PNP'Sil. Planar Trans. ike 2N 1132, 2N2604 0.54
) AD]G]/]GZ Q23 10 04202 Silicon diodes sub-min 0.54 U13 30 PNI.NPN Sil. Transistors OC200 & 28 104 0.54
0 e o B Zp| A8 8 D nr e me O Ul4 150 Mized Silicon and Gernianium Diodes 0.54
b ) £ 5 Silicont diodes 7! 75m A .54 . B . Ty
Eqvt. ZTX300 6p each. EUIRCEMVI",(‘:ER!vngﬁ.\(I)SF Q2 B (AUS Cormaniam diedes sabmin Ul5 20 NPX Sil. Planar Trana. TO-5 like BFY51. 2N897 0.54
Any Qry. 75, ,.Eﬁ 'Pm e IN69 054 Ul6 10 3 Amp Silicon Rectifiers Stud Type up to 1000P1V 0.54
_ G 82’; . é"lA PIV Silicon Wﬁlmm ISZ425R 0.54 U7 30 Germanium PNP AF Transistors TO5 iike ACY 17 22 0.54
2 2 Silicon power rectifiers BYZI3 0.54 ¥ . N S b -
P 100 T03 METAL @9 1 Shicen tramsiniorn TocoNete, 1 Ui 8 6Amp Sl];enn Rectificrs BYZ13 Type up to 800 PIV 0.54
CASE CERMANIUM LOOK FOR OUR N697, 1 % 2NG9R 0.54 U19 20 Suicon NPN Transistors like HClo8 0.54
Vebo — 80V. Veea — SOV Q3 17 Sllig‘on' witch  transistors  SN706 uz0 12 1.5 Amp Silicon Reetifiers Top Hat up to 1000 PIV 0.54
LC. — 10 smpe. Plot AUDIO & L Q= 21 30 AF. Germanium Alloy Transistors 2G300 Serics & OCT1 054
pe Q31 6 Sibcon switch transistora 2N708. . .
30 W. afe ~ 30170 ELECTRONIC o 054 U23 25 MADT's like MHz Series PNP Tranaistors 0.54
&f}_’:’)‘:‘:ﬂ;"‘ p;“:!":“"{":_' | Q323 PNF Silicon transustors 2 x2N 1131 U24 20 Cermanium | Amp Rectifiers GJM Series up to 300 PIV 0.54
eistors_in_the OC, AD | COMPONENTS o B sl N 05 U2 25 300MIiz NPN Silicon Tranmstors 2N708, BSY27 054
nnd NKT range. ADVERTISEMENTS | 03¢ 7 Siicon NPN tramntors 232369, U268 30 Fast Switching Silicon Diodea hke 1N914 Micro-Min 0.54
e 100 + S00M Hz (code P397) 0.54 U290 10 | Amp SCR’s TO-5 can, up to 606 PIV CRSI/25 600 £1.08
0«47 0.44 0.40 PRA“[I\[I;[ARLV‘SAIVLESS Q3 3 Sl';wn, Vr‘z;a( P TO-5. 22282004 & U32 25 Zener Diodes 400mW DO.7 case 3-18 volts mized 0.54
2N2905 0.54 e,
B ELECTRONICS AND Q38 7 IN3GE TR plastic WOMHz NPN 054 U3 15 Plastie Case | Amp Silicon R“"ﬁf”n'x_‘?m Seriee i
GP 306 TO3 METAL RADIO CONSTRUCTOR | W37 3 2X3053 NI'N Silicon transist 054 U3+ 30 Silicon PNP Alioy Trans. TO-5 BCY26 25302/4 0.54
CASE SILICON ‘ Q38 7 PNP' transistors 3 135 25 Silicon Planar Tranmstors PNP TO- 18 2N2906 0.54
Vebo — 100V Voeo - B0V [~ ZN3HE QED U36 20 Silicon Planar NPN Transistors TO-5 BI'Y50/51/62 054
llic'w 15 amps. Plot — | pyLL RANGE OF Z — S 1 U37 30 Silicon Alloy Transistars 80-2 NP 0C200, 25322 0.54
e Do 8 1 | DIODES VOLTAGE RAN( | U38 20 Fast Switching Silicon Trans. NPN 400MIiz 2N3011 054
IMHz. Suitable replacement | 3 33 100mY (D17 Can
for 2N 3055, BDY 11 or | g 0" Ui (Fup.Ilat U39 30 RF. Germ. PXP Transistors 2N1303/5 TO.5 0.54
BDY 3 18p ea 10W (S0-10 Stod 11U p eaCh U0 10 Dual Transistors 6 lead 10.5 2N2060 054
.{“ n‘;a "“,:l 32p en U43 25 Sil. Trans Plastic TO-18 A.¥. BCLI3/114 0.54
- i o e Us4 20 Sil. Trana. Plastic TO-5 BC115/116 0.54
MAMMOTH 1.C. PACK Ui 7 34.SGR 0% p 0 oIS
imilar to TIS43 0.54
NEW 8th EDITION U46 20 Unijunction transistors simil
250 pagee APPROXIMATELY 200 PIECES ASSORTED B9 DI f1os
TRANSISTOR  EQUIVA- 4 N Sil. power transistors like 2N . d
LENTS BOOK. A complete MANUFACTURERS FALL-OUT INTE- Us% 12 NPN Sil. plastic power trans. 80W like 2N5264/5296 £1.08
e ternie wnd seve | GRATED CIRCUITS INCLUDING LOGIC
American  and  Japanese Code Nos. mentionod above are given s n guide to the type of devies in
Transistors. Exclusive to 11 74SERIES LINEAR and AUDIO AMPLIFIERS the pak. The devices themseives are normally unmarked
AK £1.85 each.
F et MANY CODED also SOME UNKNOWN | — —
| TYPES— YOU TO IDENTIFY FREE SIL. RECTS. TESTED
A LARGE RANGE OF | } One 55p Fak of your own | " N B I £
TECHMICAL AND DATA | PAK NO. M.I.C. 200 choice free with orders | PIV 300mA 750mA d ’
BOOKS ARE NOW AVAIL- * SheRes valued £4 or over. 50 005 0.08 IN400I 0056 008 0.15 0.21 0.1732
ABLE EX. STOCK. SEND d . . = | 1060 005 007 IN4002Z 0.06 0.10 017 0.23 0.
FOR FREE LIST. | PRICE £1-25 per PAK |ncIud|ng P & P & V.AT. —— | 200 006 0.10 IN4003 0.07 0.12 022 025 £1.00
i — | cADMIUM cElls 400 008 0.15 INsx4 008 0.15 030 038 £1.35
1975 CATALOGUE 600 009 0.17 [N4005 0.10 0.18 0.36 0.45 £1.90
INTECRATED CIRCUIT PAKS NOW READY lop ORPIZ 48p |$:; 3:3 gég ‘lﬁm 3:; g;’s’ 0023 ggg g£
Manufacturers’ “Fall Outa” which inciude Functional and Part Funetional Units These 1200~ 035 =" 030 058 0.75 £3.00
are classed as ‘out-of-apec’ from the maker's very rigid specifications, but are ideal for NEW LOW PRICED TESTED S.CR's
tearning about |.C.'s and experimental work PIV 1A 5A TA 10A 18A 304 DIACS TRIACS
Pak No. Contents  Price  Pak No. Contents Price  Pak No. Contents Price TOSTORE TOSBTOSMTO48 T4 TO48 T048 | FOR usEDleTxgz :’nm(iz VHOMZA  6A 104
UIC00—12x7400  0.54  UICHS 5xTH6 054 UICK 5xTae o5t 20 020 028 009 000 042 035 080 £127 ) HRI0O (DIN) e ead TO"2RE eeRTOCS
UT001 — 12 x 7401 054 7 10 028 037 052 052 0.55 084 0 & £ [ £
£3 UIC48--5 x 7448 0.5 UICBI-5. 7491 054 500 039 0.11 051 058 083 061 083 £1.76 10 amp POTTED
UIC02= 12 X 7402 0.54 12 X 7450 054 UICe2-—5 <7492 0.54 e 0as 00g O . i FlER 100 033 055 08)
40 048 052 062 062 074 083 £1.03 £1.93 | BRIDGE RECTI sslo'os)
UIC03—12 x7403 054 UICSI—12 7451 054 UIC93-—5 <7493 054 o 050 063 0.5 075 085 £107 £138 | ol ieatlinkl 200 066 O X
UIOD4—12 x 7404 054 UICK3—)2 X 7453 054 UIC94--5x 744 054 400 070 077 083 0.88 099 £132 £165 £4.40 |  100PIV. 99p each w0 077 08 1m
U006 12 x 7405 0.54  UIC54=12x7454 0.54  UICYs-5 x 7495 0.54 e R : .
%%ﬁ:sxﬂo& 054 UICBD—12 X 7460 034  UICH—5x 7496 0.54
=8 X 7407 054 UICTO=8 x 7470 0.5¢4  UICIB0- 574100 054 : tro No. J88- 70U
UICIG=12Xx7410  0.54  UIC72.-8x7472 054 UICI21-5xTH121  0.54 All prices quoted 12 new pence G
UIC20=12 x 7420 034  UICT3- 8x 7473 054 UICI41--5x 74141 0.54 Please send all orders direct to warehouse and despalch departiment
g}%:z X 7430 054  UNCT4--8xT474 0.34  UICI51=5X 74151 0.54 2“3055 &
12 X 7440 054 UICI6—8X7476 054 UICI54- 574154 0.54
UICAL=5x 7441 054 UICS0--5%7480 054 UICI98 5xT4193 054 ;5 WATT SIL
UICAZ=5 X 442 054 UIC8I--5x7481 054 UICI9 5x74199  0.54 L
UIC43—5 x 7443 054 UIC82—5x7482 054 POWER  NPN
054 UICS3—-5x7483 0.54  UICXI--25 Assorted 15p FACH
0.54 UiC86--5 x 7486 0.54 T4's £1.65
Paka cannot be sphit, but 25 assorted pisces (our mix) is available as PAK UIC X1. / J 4 F
N T - . E 5 5 ]
3 Amp. BRIDGE RECTS. o LINEAR INTEGRATED CIRCUIT PAKS
5 v RMS 15p cach | D169 NPN SILICON Manufacturers” i ovts . H E R Ts
100 v RMS up DUAL TRANSISTOR vLicr i o P O B
200 v RMS 45p (Similar to 2N2060) UL umo 7 i )
:ggovr RMS :P ! 26 1ov + | ULICTHI u Postape and paching .:do 10p Overseas add cxtralor airmas
Size 16 mm x 16 mm | O 026 0.23 bﬁg:} .5, Minimum order SUp. Cash with order please

JANUARY 1975

Guvaranteed Satisfaction or Money Back
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*“I MADE IT MYSELF”

Imagine the thrill you'll feel! Imagine how zmpressed
people will be when they’re hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio

and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn - and pave the way to a
new, better-paid career! No dreary ploughing through page
after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building!

You build a modern Transistor So fast, so easy,
Radio . . . a Burglar Alarm. You ¢hijs personalised course
learn Radio and Electronics by doing il t h if
actual projects you enjoy — making ~ Will teach you even i

NEW STYLE
SELF-BINDER

for “Radio & Electronics
Constructor

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

Specially constructed Binding Cords are made
from Super Linen of great strength, very hard
twisted and twice doubled. They are attached
to strong RUSTLESS Springs
under tension, and the method
adopted ensures PERMANENT
RESILIENCE of the Cords. Any
slack that may develop is
immediately compensated for
and the Cords will always
remain taut and strong. It is
impossible to overstretch the

t.hmgs with your own hands that
you’'ll be proud to own! No wonder
it's so fast and easy to learn this
way. Because learning becomes a
hobby! And what a profitable hobby.
Because opportunities in the field
of Radio and Electronics are growing
faster than they can find people to
fill the jobs!

No soldering — yet you
learn faster than you
ever dreamed possible.
Yes! Faster'than you can imagine,
you pick up the technical know
how you need. Specially prepared
step-by-step lessons show you how
to read circuits — assemble compon-
ents — build things - experiment.
You enjoy every minute of it!

You get everything you need.
Tools. Components. Even a versatile
Multimeter that we teach you how
to use. All included in the course.
AT NO EXTRA CHARGE! And
this is a course anyone can afford.
{You can even pay for it by easy
instalments).

you don’t know a thing
today!

No matter how little you know now,
no matter what your background
or education, we'll teach you. Step
by step, in simple easy-to-understand
language, you pick up the secrets
of radio and electronics.

You become a man who makes
things, not just anothér of the
millions, who don’t understand.
And you could pave the way to a
great new career, to add to the
thrill and pride you receive when
you look at what you have achieved.
Within weeks you could hold in
your hand your own transistor
radio. And after the course you
can go on to acquire highpowered’
technical qualifications, because our
famous courses go right up to City
& Guilds levels.

Send now for FREE
76 page book — see how
easy it is — read what
others say!
Find out more now! This is the
gateway to a thrilling new career,
or a wonderful hobby you'll enjoy
for years. Send the coupon now.
There’s no obligation.

PU T To: séprigltlﬁlsron COLLEGE L‘ﬂ
TODAY FOR B I TX Gy

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

PRICE EI uu P. & P. 18p
o

including V.A.T.

Available only from:—

Yes, I'd like to know more about your course. Please send
FH EE Bu UH me free details—plus your big, 76-page book that tells

about all your courses.

[\ | Data Publications Ltd.
e IBIET 57 Maida Vale London W9 ISN

HOME OF BRITISH IHSTIIIJT[ OF ENh!N[-EHIN[- TEC HNOLOGY
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With the Doram cata

the

Doram s an entirely new
way of buying electronic
components.

So, to succeed; it's got
to have something going for
it, right?

We agree with you.

And where Doram scores isin
the security it gives the amateur
buyer.

We'll give you peace of
mind three ways.

No-quibble guarantee.

Firstly, we guarantee to
replace any component which
arrives faulty. Absolutely free
of charge.

And secondly, our
guarantee is backed by the
biggesf electronics distribution
Group in Britain.
7-day service.

Thirdly, we guarantee
you'll have your components
within 7 days from our receipt

of yourorders.

We're so confident of our
service that if we can't supply

JANUARY 1975
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the part you want within 7 days
we'll give you animmediate
refund.

Soyou'llnevergeta
tedious wait.

You know just where you
stand with Doram.

All branded goods.

All goods supplied by
Doram are made by big-name
manufacturers. And they're
allto manufacturer's specifi-
cations. They're the best money
can buy.

Infact, Doram gives the
amateur the sort of service only
professionals have enjoyed
before.

Millions of components.

Allinall, we're big enough
to offer you stocks of millions of
components, on over 4,000
productlines.

Allyou doisbuy the
Doram catalogue for25p
(that's a yearly reference book
for the price of a pint of lager!
and then take your pick fromit.

www americanradiohistorv com

logue, even

guarantee is guaranteed.

Use the coupon now.
Send today for the first-ever
Doram catalogue. It can take
a lot of worry out of amateur
components buying.

Andfor25p that's not
bad, is it?

| ENCLOSE 25p PLEASE
SEND ME THE NEW DORAM
CATALOGUE.

I Name.. .. ... .

I Address .. . .

Doram Electronics Limited,
PO Box TR8,

Wellington Road Industrial Estate,
Wellington Bridge, Leeds LS12 2UF.

*This will be refunded on orders
of £5 lless VAT or more received
by us before March 3st,1975.

RECI1]75

----
325


www.americanradiohistory.com

COMPONENTS

HOBBYIST - AMATEUR - DOMESTIC - SURPLUS - INDUSTRIAL -
JUST A FEW OF OUR BARGAINS ARE LISTED BELOW - SEND
STAMPED ADDRESSED ENVELOPE FOR A QUOTE ON OTHER
REQUIREMENTS. THESE OFFERS APPLY ONLY TO MAIL ORDER
AND NOT SHOP SALES, UNLESS CURRENT MAGAZINE PRODUCED.

Goods sent at customer’s risk, unless sufficient payment for insurance included (2p per £1 Min 5p) U.K. only.

VALVE BASES

Printed circuit BSA — B7G 4p
Chassis B7 — B9G — B7G 4p
Shrouded chassis B7G — BSA 6p
B8A — BYA chassis — B12A tube 6p

TAG STRIP — 6 way 3p| WRIST COMPASS

TO3 Mica Washer 2p
18 volt 4 amp charger,
bridge rectifies 50p
GC10/48 Cold
Cathode £3.00

Telescopic aerial
Closed 91", open 381"
Fitted right angle TV

9 way 5p Single 1p{ 30p with Needle Lock plug, 50p
11 glass fuses— 250 m/a or 3 amp (box of 12) 18p
3” tape spools . . . 8p
Brand new Boxed 6K7G 25p
PVC or metal clip on M.E.S. bulb holder Sp
All metal equipment Phono plug 2p
Bulgin, 5mm Jack plug and switched socket (palr) 30p
12 volt solenoid and plunger 40p
250 RPM 50 c¢/s locked frequency m|n|ature mains motor 50p
200 OHM coil, 24" long, hollow centre 10p
Belling Lee wh|te plastic surface coax outlet Box 30p
R.S. 12 way standard plug and shell 30p
SWITCHES RESISTORS
Pole Way Type 3% watt 1p
4 2 Sub. Min. Slide 18p |1 watt . .. 2p
6 2 Slide 20p [ Up to 5 watt wire 10p
4 2 Lever Slide 15p | 10 watt wire
2 2 Slide 10p |wound .. 12p
1 3 + off Sub. min. edge 10p |15 watt | 14p
1 3 13 amp small rotary 12p
2 2 Locking with 2 to 3 keys GEARED KNOB
£1.50 | |nner to Outer Ratio
2 1 2 Amp 250V A.C. rotary 20p | 8:1 60p
1 2 Toggle 10p
Wafer Rotary, all types 30p Philips transformer,

Speaker, 6” x 4”, 5 ohm, ideal for car radio etc. £1

COMPUTER AND AUDIO BOARDS
VARYING PANELS WITH ZENER, GOLD
BOND, SILICON, GERMANIUM, LOW AND
HIGH POWER TRANSISTORS AND DIODES,
HI STAB RESISTORS, CAPACITORS, ELEC-
TROLYTICS, TRIMPOTS, POT CORES, CHOKES
ETC.

3lb. for 75p + 30p post and packing
7ib. for £1.50 + 60p post and packing

Skeleton Presets Clear Plastic Boxes

Slider, horizontal or For component stor-
vertical standard or | age or projects, sliding
submin. 5p | 1id. 13" x 13" x1”10p

KNOBS
SILVER METAL PUSH ON WITH POINTER, OR

safety fused. In 200-
220-240v. Out 240v
60ma 4 6.3v 1a approx
2" x 21" x 23" £1.50

POTS
Log or Lin carbon 18p
Switched 28p
Double Pots 45p
Double & switch 60p
Lin wirewound 25p

THERMISTORS
VA1008, VA1034,
VA1038, VA1040.
VA1055, VA10686,
VA1082, VA1100
VA1077, 10p
VA1005, VA1026 20p

WHITE PLASTIC, GRUB SCREW, WITH
POINTER AND SILVER CENTRE 8p EACH.

ZM1162A INDICATOR TUBE
0-9 Inline End View. Rectangular Envelope 170V
2.5M/A £2.00

RESETTABLE COUNTER
English Numbering Machines LTD.
MODEL 4436-159-989
6—14 volt, 6 digit, illuminated, fully enclosed. £2.50

PARMEKO P480
6000/55, 20 Henry
-12A,potted choke 60p

RELAYS
12 volt S.P.C.0. octal
mercury wetted high
speed 75p
P.0. 3000 type, 1,000
OHM coil, 4 pole c/o
60p

ELECTROLYTICS MFD/VOLT. Many others

in stock

Up to 10V 25V 50V 75V 100V 250V 350V 500V

MFD
10
25
50

4p
4p
4p
100 5p
250 9p

500 10p
1000 13p 17p 40p
2000 23p 37p 45p
As total number of values are too numerous to list,
use this price guide to work out cost of your
actual value requirements, i.e. 2MFD, 30V would
be 5p, or 330MFD, 50V would be 14p, etc. etc.

8/20, 10/20, 12/20 Solid tantalum

6p
6p
6p
10p
11p
17p

8p
8p
9p
12p
17p
24p

8p
8p
13p
19p
28p
45p

12p
15p
18p
20p

16p
18p

20p
20p

5p
5p
5p
6p
10p
11p —_

15p each

16-32/275, 32-32/275, 100-100/150. 100-—
100/275, 50-50/300 .. 20p each
12,000/12, 32-32-50/300, 700/200 100 100-
100-150-150/320 50p each
INDICATORS
Arcolectric green, takes M.E.S. bulb 20p
Bulgin D676 red, takes M.E.S. bulb 20p
12 voltred, small pushfit 20p
Mains neon, red, pushfit 18p

CAPACITOR GUIDE — maximum 500V

Up to .01 ceramic 2p. Up to .01 poly 3p.
Up to 1000PF silver mica 5p. 1,200PF up to. 01
silver mica 10p. .013 up to .25 poly etc. 4p.
.27 up to .68 poly etc. 6p

Over 500 volt order from above guide and few
others listed below.

6p. 1/600, 10p. .01/1000, 1/350. 8/20, .1/900,
.22/900, 4/16. .25/250 AC (600vDC) .1/1500
40p. 5/150, 9/275AC, 10/150, 15/150, 40/150.

TRIMMERS, 20p each

100PF Ceramic, 30PF Beehive, 12PF PTFE
2500PF 750 volt, 33PF MIN. AIR SPACED
5PF, MIN. AIR SPACED, 50PF CERAMIC.

CONNECTOR STRIP
Belling Lee L1469, 4 way polythene. 3p each

CAN CLIPS
1”or 13" or 3" 2p
LABGEAR MAINS DROPPER
36 ohm 25 watt 79 ohm 9 watt 20p
TUNING CONDENSERS 50PF, 50p
2 Amp Suppression Choke 5p
PAXOLINE
3x24x T%” 2p
4% x i— x & : 2 for1p
220K 3 watt resistors . 2p
100 ohm 3 watt resistor 4p
VALVE RETAINER CLIP, adjustable 2p
OUTPUT TRANSFORMERS
Sub-miniature Transistor Type 25p
Valve type, centre tapped or straight 40p

3 pin din to open end, 1}yd twin screened
lead 35p

Whiteley Stentorian 3 ohm constant impe-
dance volume control way belowtrade at£1

RADIO & ELECTRONICS CONSTRUCTOR
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SEMICCNDUCTORS ‘ TADT00 £1.00 | 2ZN2401 (ASY26-27) 200
( ) 20p
dpec. marked by Mullard, etc. Many other types in stock- 2G302 .. 15p | 2N2904/5/6/7 .. 13p
AC107 .. 15p | BC178A/B 15p | BF200 .. 20p |2N393 .. 30p | 2N3053 . 14p
AC127/8 12p | BC179B 20p | BF262/3 23p |2N706 .. 8p | 2N3055(992) ..  39p
ACY28 . 18p | BC186/7 20p| BF336 .. 25p [2N987 .. 35p
AD149 .. 40p | BC213L 11p | BFX29/30 25p | 2N1091 45p
AD162 33p | BC337/8 15p | BFX84/88 20p [2N1302 15p
AF116/7 13p | BC547/558A 12p BFY50/1/2 16p |2N2219 18p
AF124/6/7 20p | BCY40 .. 60p| BFYS0 . 50p
AF139/178 30p | BCY70/1/2 12p| BRIOT .. 30p |Amp Vol JUHNMBISHORS
AF180/1 30p | BD112/3/5/6 50p{ BRY39 .. 23p |1 240 BTX18-200 50p
AF239 .. 30p | BD131/2/5 35p| BRYS6 . 25p |1 400 BTX18-300 65p
ASY27/73 25p | BD201/2/3/4 £1.00| BSV64 40p |! 240 BTX30-200 40p
BC107A or B 11p | BD232/4/5 60p| BSX21 .. 18p ‘13-05 §88 BT102-500R 90p
BC107/8/9 ..  9p | BDX77 £1.40| BU105/01 £1.50 BT106 99p
BC108A/B/1098B  11p | BF115 .. 18p| CA3001 £1.00 |18 500 BT107 .. £1.00
8C147/8/9 7p | BF167/173 20p| Cv7042 (0ca1 ocas, |85 500 BT 81'5°°R 90p
BC147A/B .. 11p| BF178/9 25p| ASY63) 10p |65 500 BT109-500R 90p
BC148A/B, 98B/C  11p | BF180/1,2/3 22p| GET111 40p |20 600 BTW92-600RM .. .. £3.00
BC157/8/9 9p | BF184/5 15p| MA393 30p 15 800 BTXS85-800R Pulse Modulated . £10.00
BC158A/B .. 11p | BF194/5/6/7 10p| 0C35 .. 40p
BC159C,157A .. 11p | BF194A 12p | TAA570 £1.20 OTHER DIODES
BRIDGE RECTIFIERS mi}is 23 g/:s%mb' fgp
Amp VoIt RMS Amp  Volt RMS BA145 14p [BZY88 Upto15volt  7p
H 1.600  BYX10 30p | 2 30 LT120 30 | Centercel 10p | BZX61 11 voit 17
1 140 0OSHO01-200 38p | 0.6 6-110 EC433 B7YE1 10p | BR100 DI A P
14 42 BY164 45p | Encapsulated with built-in a5 P
Plastic types heat sink . 15p TRIACS ]
Amp Volit I
1 AMP RECTIFIERS OPTO ELECTRONICS
IN4003 200 volt . 5p | ORP12 a4p | Photo transistor [ ,2 pre LR o
IN4OD4 400 volt . . e 6p | BPX40 65p | BPX29  £1.00 |52 1200 BTX94.1200 5.
IN4005 600 voit . . 7p | BPX42 £1.50 | OCP71 35p £700
IN4006 800 volt .. 8p | BPY10  £1.00 | §/GL.E.D.d3mm CQY11B L.E.D WESTINGH
: BIGL.E.D.43mm ED. OUSE 28TIO 30
IN4007 1,000 volt .. 8p (VOLTIAC) 2\:G50m/A J;‘nax Infra_red transmitter £1 AMP 1000 VOLT THYRISTER
HIGH POWER RECTIFIERS gmggl e1.00 | RED One fifth of trade | WITHOUT NUT £4
A Vot .
SR100 e %00 7p | BPYTT) gs@g‘NGE} 18p |PHOTO  SILICON  CONTROLLED SWITCH
SR400 15 400 8p Diodes YELLOW BPX66 PNPN 10 amp £1.00
LT102 2 300 10p -
BYX38-600 25 600  40p F.ET's PAPER BLOCK CONDENSER |TAA300 T0-74 1 Watt
BYX38-300R 25 300 36p | BFW10 .. 45p {0.25MFD 800 volt 30p |A.F. AMPLIFIER I.C.
BYX38-900 2.5 900  45p | BSV7S . £1.00 | 1MFD 250 volt 16p | 4510 9v £1.25
- 0 p N. Channel 2MFD 1.5 kv P GARRARD
BYX4s-300 25 300 Zop | BSVB1 M.O.ST. .. 90p |4MFD 250 voit 20p |GCS23 Crystal Stereo
BYX49-1200 25 1,200 52p BFS28 Dual M.O.S.T. 92p |15MFD 150 volt .. 50p Cartridge £1.00
BYX48-300 6 300  40p | an | METAL CHASSIS SOCKETS
BYX48-600 6 600  50p ire ended glass neons 4P | c5r Agrial HANDLES
BYX48-900 6 900 60p | 650 m/h Zamp. 2ohm [Coax Rigid light blue nylon
BYX48-1200 6 1,200 80p | chokes 80p |5 or 6 pin 240° din 6p | 61" with secret fitting
B¥X72'15°R }0 fISORSSD Speaker din switched screws 5p
ng%:gggg 18 ggg ggg Plastic, Transistor or Diode | 3.5mm Switched Socket
BYX42-300 10 300 asp | Holder ode P U TN a1e AM RADIO ] |Rotor with neon in-
BYX42-600 10 600 65p | lransistoror Diode Pad 1p 1C £1.00 dicator, as used in
BYX42-900 10 900 8op | Holdersorpads50pper100 | |__ . — Seafarer, Pacific, Fair-
S\Y,))gg;gg? 1(5) 1%88 EZQSO?) Philips Iron Thermostat ... 15p | 8 way Cinch standard | W3 depth finders
i . Bulgin 2-pin flat plug and socket 10p ; 20p each
BYX46-400* 15 400 £2.50 0.15 pitch edge socket
McMurdo PP108 8 way edge plug 15p
BYX46-500* 15 500 £2.75 TO3 HEATSINK 20p Mini -
BYX46-600* 15 600 £3.00 OINE i | UEC 7 = In'lature Axial Lead
BYX20-200 25 200 60 Europlec HP1 TO3B individual "curly .E.C.L. 10 way pin Ferrite Choke formers
P | power transistor type. Ready drilled 20p | connector 2B6000
BYX52-300 40 .300 £1.75 OA1P10 10 2p
BYX52-1200 40 1,200 £2.50 Tested unmarked or marked 12
*Avalanche type ample lead ex new aquipment U.E.C.L. 20 way pin DEE PLUG
RG4-1250 Mercury vapour rectifier | ACY17-20  8p | OC71/2 6p | connector McMurdo DA15P 15
v vapour reelte | Asz20 8p | 0C200-5 15p | 2AB0000A1P20  20p |\way chassis plug 15p
17 Terryclips chrome finish 4p ngg}s :?g ;'(7.024:0 22_4;3 U.E.C.L. 10 way pin Fai 18009 ©
Cinch 10-way terminal block 15p | BCY30-34 10p | 2G302 6p | socket 2B606001 1R10 sg::rkv;?y ng-
Pair of LA2407 Ferrox cores 3531750/1/2 139 %ﬁ;‘?} ;gg - Op - B
with adjuster 25p P U.E.C.L. 20 way pin TIE CLIPS
Chrome Car Radio facia 15p S;}é; series gf, %Hggg% Zg socketB260800ATR20 | Nyion self locking 7”
Rubber Car Radio gasket 5p HG1005 2p | 2n1091 8p 20p 2p
DLI Pal Delayline 80p | HG5008 2p | 2N1302 8p | BELLING LEE L1354
Relay socket Top | HG5079 2p | 2N1907  2-50 [ TV Aerial diplexer 10p CINCH 150
Take miniature 2PCO relay L78/9 2p [ Germ. diode 2p [ Phijips electronic eng- |12 way edge socket
B7 B9 M3 10p | GET120 (AC128 ineer kits add on series 10p
G or BYA valve can 2p | oA81 3p | in1”sq.heatsink) | {300 K80
0-30, or 0-15, black pvc, 360° 0A47 2p 20p 4 11b Mixed nuts, bolts
dial, silver digits, self adhesive, 0A200-2 4p | GET872 12p £1.00 each : d
41" dia. .. .. 10p | oc23 20p (parts worth more) |Washers etc. 35p

SMALL ORDERS.

ENCLOSE SUITABLE
STAMPED ADDRESSED ENVELOPE
LARGE ORDERS, ADD SUFFICIENT FOR
POSTAGE, INSURANCE, ETC.
TOTALGOODS PLUS CARRIAGE, ADD 8% V.A.T.

JANUARY 1975
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THE RADIO SHACK

161 ST. JOHNS HILL, BATTERSEA. LONDON S.W.11
Open 10 a.m. till 7 p.m. Monday to Saturday

Iso most Sundays
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RADIO & TV SERVIGING

f’;\g‘) ‘315 A}B":} 4DIOAND 1010 Ax:  RADIO AND
o ‘.anm(. tlEVISION ELEVISIG; TELEVISION
e S ERVICING uwu:ma, smwcmé

e ..______ \

=

E = ‘,:;
W1970 970197y S

DELS  MODELS

- -

Essential data for over 1500
popular models

With this vast 6-volume library at your fingertips you

have all the necessary servicing data you need covering

almost every popular model from 1968 to the very latest

on the market today. And not only radio and TV but

stereograms, record players and tape recorders too.

Much of the earlier information on this equipment is

quite unobtainable elsewhere and Radio & TV Servicing

is now the only available source of technical data. The

1974 edition. now ready, brings the library right up-to-

date with abstracts from manufacturers’ service

bulletins issued during the past year. Radio & TV

Servicing is the only work of its kind—a money-spinner

that no service engineer should be without.
Purnell Book Services Ltd. S,
Reg London 958963, [

49 Poland St., London W1 “s®
“3',»7-“‘

i RADIO & ELECTRONICS CONSTRUCTOR
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This library is a gold-mine of technical
information. Six hard-bound volumes
giving vital data on more than 1500
models of Television (colour and mono),
Radios, Car Radios, Stereograms, Record
Players and Tape Recorders. More than
4000 pages clearly display thousands of
circuits, printed panel diagrams, compo-
nent layout diagrams, waveform graphs,
block diagrams, etc. Over 800 pages,
devoted entirely to Colour TV, include
installation instructions, new term expla-
nations, purity adjustments, colour
balance, static convergence and a wealth
of invaluable information. Here, in fact, is
all the data you need for efficient and
speedy repair work.

Your Guarantee

Sending for these valuable books, even
though you also enclose your remittance,
commits you to nothing. Unless you are
absolutely satisfied you are perfectly free
to return the set and if you do so within
10 days of receipt your money will be
refunded in full and without question.

How to get your 6-volume set

it, with the appropriate remittance to:
Purnell Book Services Ltd .

Jack

, JANUARY 1975

6 vome lirrary 5874 |S MOW reallv

Speedier, more efficient servicing
means increased turnover . . .

Detach the Order Form below and send

Box 20, Abingdon, Oxon, OX14 4HE

oy LDT
& Externa’

The
~+  Only work
of its kind
anywhere.

Makes of Colour TV include:
Alba, Baird, Bangand Olufsen.B.R.C., Bush, Decca,Dynatron, Ekco, Ferguson,
Ferranti, G.E.C., Invicta, H.M.V.. Marconiphone, L.T.T./K.B., Masteradio,
Murphy, Philips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn Consumer Elec-
tronics, Korting, R.G.D., Sony, Telefunken.

All these makes of Mono TV, Radios, Car Radios,

Stereograms, Record Players, Tape Recorders:

Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Biaupunkt, B.R.C..
Bush, Cossor, Crown, Dansette, Decca, Defiant, Dulci, Dynatron, Eddystone,
Ekco, Elizabethan, Ferguson, Ferranti, Fidelity, G.E.C., Grundig, Hacker,
Halcyon, H.M.V., Hitachi, Invicta, L.T.T./K.B., JugoElektra, Klinger, Loewe
Opta, Marconiphone, Masteradio, Monogram, Murphy, National, Nivico,
Perdio, Peto Scott, Philco, Philips, Portadyne, Pye, Radiomobile, Radionette,
R.G.D., Roberts’ Radio, Robux, Sanyo, Sharp Sobell, Sony, Standard, S.T.C.,
Stella, Stereosound, Telefunken, Teletron, Ultra, Unitra, Van Der Molen, World
Radio, Thorn Consumer Electronics, Elpico, Rigonda (USSR), Waltham.

Plus such developments as:

Stereo Multiplex Transmission — Phase Locked Loop Stereo Decoding —
Dynamic Noise Limiting — Adoption of Integrated Circuits in Receiver Design
— Thyristor Power Supplies — Silicon Controlled Switch Timebases — Sony
Trinitron Systems — Modifications to Circuitry and Fault-Finding Tips.

To: Purnell Book Services, P.O. Box 20, Abingdon, Oxon OX14 4HE
Please send me the 6-volume set of RADIO & TV SERVICING for which
1 enclose cheque/P.0. No. crossed and made

payable to Purnell Book Services Ltd.

for the full cash price of £29.00 ... o tick .
for £6.40 deposit to be followed by 6 successive [ ] appropriate
monthly payments of £4.00 (total £30.40). ........ box

| understand that unless | am entirely satisfied | may return the volumes
in good condition within 10 days and my money will be refunded in full.
BLOCK LETTERS PLEASE

Name

Address

TRADE APPLICATION (To be accompanied by Trade Order)

Please supply 6-volume set(s) of RADIO & TV -SERVICING at
£29.00 per set. (Credit 30 days)

BLOCK LETTERS PLEASE

Name

Company

Signature

IMPORTANT: Individual volumes are available on application. 050

Please return entire form. Available U.K. only

329
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THE MODERN BOOK CO

UNDERSTANDING IC OPERATIONAL AMPLIFIERS

By R. Melen & H. Garland Price £2.15

COLOUR T.V. WITH PARTICULAR REF.

TO THE PAL SYSTEM

by G. N. Patchett PRICE £5.10
TRANSISTOR RADIO SERVICING

MADE EASY by W. Lemons PRICE £1.70
BEGINNER’'S GUIDE TO COLOURT.V.

By G. J. King PRICE £2.70
BEGINNER’S GUIDE TO ELEGTRONICS

By T. L. Squires PRICE £2.10
SIMPLE TRANSISTOR PROJECTS FOR
HOBBYISTS AND STUDENTS

By L. Steckler PRICE £1.40
MULLARD DATA BOOK 1974/5 PRICES50p
TRANSISTOR MANUAL By G.E. PRICE £1.30
BASIC THEORY AND APPLICATION OF
TRANSISTORS

By U.S. Dept. of the Army PRICE £1.60
ESSENTIAL FORMULAE FOR ELECTRONIC
AND ELECTRICAL ENGINEERS

By N. M. Morris PRICE £1.00
SIMPLE SINGLE CHANNEL RADIO

CONTROL by R. H. Warring PRICE £1.65
TROUBLESHOOTING WITH THE
OSCILLOSCOPE

By R. G. Middleton PRICE £1.95

INTEGRATED CIRCUITS (IC’S) AND
TRANSISTOR GADGETS CONSTRUCTION
HANDBOOK By B. B. Babani PRICE 70p

ELECTRONIC HOBBYIST'S IC PROJECTS

HANDBOOK By B. Brown PRICE £1.55
T.V. SERVICING HANDBOOK
By G. J. King PRICE £4.05

ELECTRONICS AN ELEMENTARY INTRO.
FOR BEGINNERS By L. W. Owers PRICE £1.60
FOUNDATIONS OF WIRELESS AND
ELECTRONICS By M. G. Scroggie PRICE £2.00
TEST EQUIPMENT FOR THE RADIO
AMATEUR By H. L. Gibson PRICE £2.00
JAPANESE RADIO, RECORD AND TAPE
PLAYER SCHEMATIC/SERVICING MANUAL
By H. Davidson PRICE £2.10

ALL PRICES INCLUDE POSTAGE
We have the Finest Selection of English and American Radio Books in the Country

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

330

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

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

Our General Catalogue showing full product range

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

24p
24p
24p
24p

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

RADIO & ELECTRONICS CONSTRUCTOR
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BlI-PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
e —— SN\

12 Watt Telephone dials @ Plastic Power —~ %\
stereo amp Gonramerd n workingorde. oniy 259 PR

N
; >
Transistors A \Q
, £]n 45p SPECIAL OFFER / 7 f
1 P.&P. LIMITED QUANTITY /
This exceHlent little amplifier Is of the fatest integrated
40 WATT SILICON

circuit design, and wilt work into 4, 8, or 16 ohm speakers.
The reproduction is excelient for an amplifier of this size. Type No.  Gain VCE Polarit; Price
only8° x 33° x 2°. The case is made of chromed metal. Y

Electronic Transistor
Ignition £6.00

Now In kit form. we offer this “up to the minute’
electronic Ignition system. Simple to make, full instruc-
tions supplied with these outstanding features: Transistor
and conventional switchability, burglar proof lock-up and

N

T,

Z automatic alarm, negative and positive compatibitity. g:; 1: l: ::: ;‘:z

z i 40P 18 15 PNP 20p
/”WWWW*% New X-Hatch e BB
Our iew vastly improved Mark Two Ny M 1> 15 NPN 5p

90N2 40 “ NPN 5p
90P1 15 15 PNP 5p
90P2 © “ PNP 35p

Cross Hatch Generator is now available

Essential for alignment of colour guns on all colour T.V.
receivers.

Featuring plug-In IC's and a more sensitive sync. pick-up
crcult. The case is virtually unbreakable - ideal for the
eagineer’s tool box - and only measures 3° x 51" x 3°.

i £9.95 ey £7.95

{and p&p but no betteries)

W\

{ Tested and -
Guaranteed @f?}

Paks

)

J S — = =
J B IN4007 SII. Rec. dlodes.

1 4 ec. diodes sop
]

N\

NN

N\
=

L.E.D.’s Complete with mounting grommet
Red 12S5p Green 40p

7

DN

NN

A

% 1.000PIV lamp plastic
B81 Reed Switches, 17 long, §” dia
10 High speed P.O. type 50p

H3s Mixed Dlodes, Germ. Gold
100 [oeeloicsmSs 50p
Unmarked.

H38 Short lead Transistors. NPN R f)
30 S e e 50p

\’ INTEGRATED CIRCUITS

N\

We stock a large range of 1.C.s at very competitive

]
\' prices. These are all listed in our FREE Catalogue, see
] & coupon below.

W,

S

METRICATION CHARTS now available

Hat 2 :ow:.rr![;zol\‘le:lﬁr;z 50[) AUDIO IC This fantastically  detalled  conversion  calculator

e COMPpAlnBLTIT — We have ust received a farge consignment of LN380 1C's. carries thousands of classified references between

Hé3 4 IN3OSS Type NPNSH. power 50 These are specially selected to a hlgher grade and are metric and British (and U.S.A) measurements of
transistors. Below spec. devices p marked with the number SL 60745, length, area, volume, liquid measure, weights etc.

Pocker Size 12p Wall Chart 18p

This fantastic lictle 3wace audlo IC only requires two
capacitors and two potentiometers to make an amplifier

N et 4_ 3819 N Channel FE.T.'s ZN3819 sop
with volume and tone cantrol. The quality &s good and

in plastic case

supplied. Mixed Types, Flip Flaps,
Gates. Hex Invertors etc.

| = Unmarked

|

) ntested Paks

]

i B _5_ S'\eJrPr'vuAnFlu::dTgnsmorx 50p

e 150 S e 50p

#2200 s mencees 50p
= _C!ermznlum - -

Sil. DI b. .

100 s isisie  50p

.3 v stieon o G- ™ 50

HT 10 3819 N Channel F.ET.3 plastic s_op

cse type

Hé8 Experimenters Pak of Integrated
10 Circuits. Data suppiled DTL & 50[)

-\ -

Over 1,000,000 ¢ Y |
Transistors /
/.

Hés 40361 NPN SH_ cransist n
4 3¢ ;Z]P:omp e 50p basltcleelneardlolecloclicned LOW COST DUAL IN LINE IC. SOCKETS
HEs A 10362 Type PNP SIL. transistors Our special complete with data MpintypeattSpeach Yo Lo profile type
‘ ﬂ' TO-5 can comp. to H6S 50p price . ea and projects book LElElyPcl T leach i r i
H69 8 integrated Circuits DTL daca 50p & &
=

BOOKS
We have a large selection of Reference and Technlcal /
Books in stock.

in stack :

We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
competitive  prices. Please send for free
catalogue.

Our very popular 4p Transistors

TYPE “A” PNP Silicon alloy, TO-5 can.
TYPE 8" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.

TYPE “F" NPN Silicon plastic encapsulation.
TYPE “G" NPN Silicon similar ZTX 300 range

Breavsror£1.00%;

is still leading in value

Full of Short Lead Semiconductors and Electronic
Components, approx. 170. We guarantee at least /

30 really high quality factory marked Transistors
PNP & NPN, and a host of Diodes & Rectifiers /
/
//
7

mounted on Printed Circuit Panelis. Identification
Chart supplied to give some information on the
Transistors.

Please ask for Pak P1.only S0P
YRl

iz e

TTL. some marke * Please send me the FREE Bi-Pre-Pak Cotalogue

T
il &

Moo | TvTuMtUns | 1=
\ Make a rev counter for 625 line channels 211065 APDRESS %

for your car

The TACHO BLOCK'. This encapsulated block will turn
any 0-1mA meter into a linear and accurate rev. counter
for any car wlith normal <ol ignitlon system,

£l.00 each BUY THESE GOODS WITH ACCESS j///
- SSs—- = st
BIPREPAKLTD e o

Co Reg No 820919

Please add V.A.T. at current rate

MINIMUM . ORDER  §5p. CASH WITH ORDER
PLEASE. Add 15p post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE

2

Brand new by a famous
manufacturer
Data supplied £2 . 50

//

//
7
G4

\

N-
nkk
\\\\ NN

"

A
\
i

N

L

JANUARY 1975 331

www americanradiohistorv com


www.americanradiohistory.com

HOME RADID (Companents) LTD Dept RC, 234-230 London Road

I've been dealing with Home Radio Components for a
number of years and I've never felt | was a customer; rather
that I'd joined a bunch of enthusiasts who were out to help
me every way they could. This shows itself in many ways.
Take their catalogue for instance. Several pages are taken
up with information such as useful formulae, how to choose
a microphone, the meaning of conventional signs, resistor
and capacitor codes. Every page in that catalogue must cost
them a great deal of money, and these things can’t show
them a direct return. On the other hand it does show that
they care!l There is a whole page telling you the best way
to order, plus carefully worked out order forms, and two
pages showing how you can open a credit account, Then
there is their philosophy with the catalogue. They are
anxious that the good customer will get it for the minimum
price, so they include 14 coupons each worth 5p if used as
directed. Don’t take my word for it, try it for yourself, join
the merry band| Membership is automatic, once you buy a
catalogue. Send off for it today. It costs 65p plus 33p
postage and packing but with the coupons you can get back
70p — the whole cost of the catalogue plus 5p towards the
postage. Complete the coupon below and send it to the
z address shown, with your cheque or p.o. for 98p.

= 240 pages
Over 8,000 items
Nearly 2,000 pictures

Please write your Name and Address in block capitals

r
POST AND |
65[) plus 33p packing I
Send off the coupon to- 0
I
|
L

ADDRESS . ... ...... .

day. It’s your first step to
solving your component
buying problems.

The price of 98p applies only to customers in
the U.K. and to BFPO addresses.

Z
»
<
m
- o o= == 4

MOME RADIO (Components) LTD., Dept. RC, Regd. No.
234-240 London Road, Mitcham, Surrey CR4 3HD 912968 London
N GEE GED I oI GnE . -_— - - - S -
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JANUARY 1975 CONTENTS
Volume 28 No. 6 RADIO 2 CONVERTER 334
Published Monthly (1st of Month) by P. R. Arthur
First Published 1947 RECENT PUBLICATIONS 339
; 3 NEWS AND COMMENT 340
Incorporating The Radio Amateur
TOUCH 'BUTTON.CIRCUITS 342
Editorial and Advertising Offices (Suggested Circuit 290) by G. A. French
57 MAIDA VALE LONDON W$ 1SN TRADE NEWS 345
Telephone Telegrams SHORT WAVE NEWS — For DX Listeners 346
01-286 6141 Databux, London by Frank A. Baldwin
CONSTRUCTOR’'S CROSSWORD 348
® Data Publications Ltd., 1975. Contents by J. R. Davies
may only be reproduch after obtaining prior
permission from the Editor. Short abstracts or TWO MORE USES FOR THE 555 349
references are allowable provided acknowled- by J. Lewis
gement of source is given. V7 <k WI
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ANY OF THE LESS EXPENSIVE COMMERCIALLY MADE

broadcast band receivers, together with the
simpler designs for the home constructor, are not
equipped to receive long wave transmissions and
hence are unable to pick up B.B.C. Radio 2. The
inexpensive device which forms the subject of this
article can, when placed near any medium wave port-
able having a ferrite aerial, enable that set to receive
Radio 2. This it does by converting the long wave
Radio 2 transmission to a medium wave signal.
The unit is self-contained, having its own internal
battery and ferrite aerial. No direct connection is
made between the converter and the receiver with
which it is used.

OPERATING PRINCIPLE

A block diagram showing the various stages of the
unit is given in Fig. 1. This is extremely simple and,
as can be seen, the circuit consists of a ferrite aerial
tuned to the Radio 2 frequency of 200kHz feeding
one input of a mixer, and an oscillator having a
nominal frequency of 900kHz feeding a second input.

’ The input signals are heterodyned by the mixer to

Ferrite
aerial >
(200kHz)
] Wideband
- coupling
_ Mixer > (700and
i 1JOOkHz)
Oscillator -
(900kHz)
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form two additional frequencies at the output. These
are 700kHz (900kHz minus 200kHz) and 1,100kHz
(900kHz plus 200kHz).

Both these frequencies lie, of course, within the
medium wave band, and can be received by a medium
wave radio tuned to either. The signal is fed to the
receiver by way of a wide band coupling inductor
consisting of a ferrite rod with a coil having a small
number of turns. When the ferrite rod is placed near
the ferrite aerial coil of the receiver the signal is induced
from one coil to the other. This method of coupling
is very simple but works extremely well.

CIRCUIT FUNCTIONING

The circuit of the converter is shown in Fig. 2. Only
one active device is required, this being the dual gate
m.o.s.fe.t. TRI. If the G2 terminal is ignored for the
moment, the device can be considered as being very
much like a single gate m.o.s.f.e.t., whereupon source
bias and decoupling are provided by R1 and C4, and
the gate is tied to the negative supply rail via the ferrite
coil L1. This coil is tuned to resonate at 200kHz by
Cl1 and C2.

Fig. 1. Block diagram of the Radio 2 converter.

The wideband coupling section couples in-

ductively to the medium wave receiver ferrite
aerfal.
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2 GONVERTER

This novel converter unit allows

medium wave transistor portables to

receive the long wave Radio 2 signal.

The converter output couples induc-

tively to the medium wave receiver

ferrite aerial and no intercon-
nections are needed.

R QE:OH

R
Yy

i Cg

gD
T

D G2 %o

° o o °
o
o o

) G ) o
3NI40 40673 Lo L3
Lead-outs tags

Fig. 2. The circuit of the converter. The dual
gate f.e.t., TR1, functions both as oscillator and
as mixer.

COMPONENTS

Resistors

(All } watt 59%)
R1 8200
R2 680Q2

Capacitors
Cl 150pF polystyrene or silvered mica
C2 30-140pF mica trimmer
C3 120pF ceramic plate or silvered mica
C4 0.022uF plastic foil, side wires,

Mullard C280 or similar
Cs 0.022uF plastic foil

Inductors
L1 see text
L2, L3 Miniature Dual-Purpose Coil,
Transistor Usage, Yellow, Range 2T

(Denco)
L4 see text
Semiconductor

TR1 3N140 or 40673 (see text)

Switch
S1 S.p.s.t., miniature

Battery
9 volt battery type PP3 (Ever Ready)

Miscellaneous
Ferrite rod, # in. diameter (see text)
Battery connector
Plain Veroboard, 0.15 in. matrix, 3} by 24 in.
30-34 s.w.g. enamelled or d.c.c. copper wire
Materials for bracket and case
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The positive supply is fed to the circuit by way of
R2, C5 and the on-off switch, S1. 14 is the wide band
coupling coil.

The gain at the G| terminal of the f.e.t. is dependent
upon the voltage at the G2 terminal. When G2 is
biased a couple of volts or so positive of G1, the G1
gain will be high. If, on the other hand, the G2
potential is taken down to, or is even made negative
of, the voltage on GIl, the Gl gain will be greatly
diminished. G2 is held about 1 volt positive by being
connected to the source via the oscillator tuned
winding, L2. Positive feedback from the drain to G2
to produce oscillation is then given by way of L3.
C3 tunes L2 to give oscillation at approximately
900k Hz.

Since the voltage at G2 is modulated by the 900kHz
oscillation so also is the G1 gain. Thus the 200kHz
input signal from L1 is modulated by the 900kHz
signal to produce the required additional signals at
the output.

It might at first sight be considered that R2 is
unnecessary and that the junction of C5 and L4 could
connect directly to S1. However, it was found in prac-
tice that, without R2, the circuit oscillated rather
violently and did not give proper operation.

TR can be either a 3N 140 or a 40673, both of which
are available from Arrow Electronics Ltd., 7 Coptfold
Road, Brentwood, Essex, CMI14 4BN. The 40673
has integral back-to-back diodes connected to the
source to protect the gate insulation from breakdown
due to excessive gate voltage. The component em-
ployed for L2, L3 is a Denco Miniature Dual-Purpose
coil which is normally used as an r.f. interstage coil.
It has a base coupling winding which is not employed
in the present circuit and which is not shown in Fig. 2.

COMPONENT PANEL

Apart from the battery and S1, all the components
are mounted on a piece of plain Veroboard (i.e. without
copper strips) of 0.15 in. matrix measuring 33 by 2} in.
This is a standard size. A diagram showing component
layout on this board is given in Fig. 3.

Two lengths of 2 in. ferrite rod are required for L1
and L4. That for L1 is 2 in. long and that for 14 is
1} in. long. Both of these will need to be broken from
.a longer rod. Ferrite is a very hard and brittle material,
and a ferrite rod is most easily broken at a desired
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point by first cutting a deep V-shaped groove with a
triangular file around its entire circumference at the
appropriate place. The rod can then easily be broken
cleanly in two at this point.

L1 is wound on the 2 in. rod, and consists of two
pies, each with 100 turns to give 200 turns overall, of
30 to 34 s.w.g. enamelled or d.c.c. wire. The ends of
the winding are taped to the rod to hold them securely
in place. L4 has 40 turns of the same type of wire,
these being wound in a single pie about } in. wide.
It is wound on the 1} in. rod and, again, the winding
ends are taped to the rod.

When L1 and L4 have been completed, they and the
other components are mounted in position on the
board. If a 3N 140 is employed for TR1, do not remove
the lead-out short-circuiting clip with which this is
supplied. It will probably be necessary to enlarge the
two holes for the tags of trimmer C2, and it may be
necessary, with some trimmers, to cut the tags so that
they are a little narrower. L1 and L4 are both tied
tightly to the board, each by means of two lengths of
twine or similar. They should not be secured with
lengths of bare wire as these would constitute short-
circuited turns and would prevent correct circuit
functioning. The coil L2, L3 is mounted on a small
bracket made of 18 s.w.g. aluminium. This is illustrated
in Fig. 4, and it is necessary for two of the Veroboard
holes to be drilled out 6BA clear to accommodate it,
The section of the bracket which secures directly to
the Veroboard is below the latter, as indicated in Fig. 3.
The two 6BA bracket mounting bolts have their heads
below the Veroboard and the nuts on the component
side. The aluminium bracket also serves, later, to
secure the component board inside the case.

The components are next wired up, as illustrated by
the broken lines in Fig. 3. The lead-outs are bent over
flat against the underside of the panel and are then taken
to the appropriate connection points. Also connected
at this stage are the negative battery lead and a lead
about 5 in. long which will eventually connect to Sl.
These last two leads are flexible and insulated.

If TR1 is a 3N140 it is possible for its gate insulation
to be broken down by any voltage which, may be
present on the soldering iron tip when this is applied
to the gate circuits. To prevent breakdown, the short-
circuiting clip must not be removed until all soldered
connections have been completed and the converter is
ready for testing. The soldering iron should be earthed,
regardless of whether a 3N140 or a 40673 is used.

A view inside the case. The PP3 battery fits at
the end of the Veroboard panel.
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Side of case Rod tied to board

! 2°x 38" territe rod
|

i

Two I0Oturn pies

- § |

22

334"

1
= | e \ _
Aluminium bracket 40 turns 172" ¥8“territe rod Neg.batt. clip

Fig. 3. Nearly all the components are mounted on a plain Veroboard panel. The connections at the coil
tags need to be made quickly, as excessive heat here will cause deformation of the plastic insulation.

6BA clear 90°bend

b

f’/
N
! O 125 Im

be—2-5mm — =

e—2-5mm =t 25mm -

Fig. 4. The aluminium bracket which secures

the Veroboard panel inside the case. The

rositions of the two 6BA clear holes are marked

cut from the corresponding holes in the
Veroboard.
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THE CASE

An inexpensive home-made wooden case is used
to house the unit, and constructional .details for the
front, top, base and two sides are shown in Fig. 5.
This diagram also indicates how these parts are
assembled together. The material is 3mm. plywood,
although a slightly different thickness could be used
if some of the dimensions are suitably altered. The
threaded section of coil L2, L3 will later pass through
the central 6mm. (approximately } in.) hole shown in
one of the sides. Alongside this is the hole for switch
S1, which can be any miniature s.p.s.t. type. In the
prototype the author employed a press-button switch
which turns on and then off with successive pushes
on the button. After cutting out these two holes, the
five parts of Fig. 5 may be glued together using a
good genera! purpose adhesive.

When the adhesive has set, the case is covered with
a self-adhesive plastic such as Fablon. Switch S1, and
then the component board may be fitted. The threaded
section of L2, L3 passes first through the 6 mm. hole
in the aluminium bracket and then through the 6 mm.
hole in the case side, as indicated in Fig. 3 and the
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6mm dia TOP
18-5mm
i ’ = =
|
| FRONT |
75mm | —©- 125mm x 75mm ! SIDE
|
- |
|
5 ________________ _
/ s
Dia.to suit §; on
37mm BASE
19 mm

Fig. 5 The dimensions of the parts which make
up the case. The material is 3mm. plywood. The
top has the same dimensions as the base.

photograph of the interior. The plastic nut for L2,
13 is on the outside of the case, and it should be
‘finger tight’ only as the plastic screw thread could
otherwise be damaged.

The back of the case, which can also be 3 mm.
plywood, is next cut out. It should be a tight push fit,
and it is prevented from going too far into the case by
the presence of the aluminium bracket and the battery.
The approximate dimensions of the back will be
119 by 69 mm., but its actual dimensions are best found
by measuring from the case itself and taking into
account the Fablon which will have been passed over
the inside case edges and the fact that the back will
itself also be covered with Fablon. It may be fitted
with a small knob on the outside to enable it to be
removed when necessary.

The wiring may then be completed. The 5 in. lead
from the component board is connected to one tag
of S1 and the positive battery lead to the other.

ADJUSTMENT

A current indicating meter should be inserted in
series with the positive battery lead before the unit is
first switched on, and this should give a reading
roughly in the region of 1.2mA if the converter is
functioning correctly. If a reading greatly different
from this figure is obtained switch off immediately
and check for wiring errors.

When a correct current reading is obtained, dis-
connect the meter and complete the normal positive
connection to the battery. Place the unit so that L4 is
close (within 2 to 3 in.) to the ferrite aerial coil of a
medium_ wave receiver. The required coupling can
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frequently be achieved by merely placing the converter
on top of the receiver. Tune the receiver to around
700kHz (429 metres) or 1,100kHz (273 metres) and
search the dial for the Radio 2 signal. If it cannot be
received, slightly adjust C2 and try again. Repeat if
necessary until the signal is located.

Should the Radio 2 signal coincide with a medium
wave signal, adjust the core of L2, L3 slightly to move
the Radio 2 signal away from the medium wave trans-
mission. Alternatively, tune the receiver to the other
frequency on which Radio 2 can be picked up. If
possible, have the core of L2, L3 adjusted so that none,
or only a small part, of the metal thread attached to
the core protrudes through the top of the coil. When a
clear signal has been obtained C2 is adjusted to peak it. .

Although the converter was designed only for re-
ception of Radio 2, the bandwidth of L1 and C2 is
quite wide, and it is possible that several other long
wave stations may be received as well. These will be
tuned in by adjusting the tuning of the medium wave
receiver.

The converter has merely to be placed on, or

close to, the medium wave receiver with which

it is to be used. It is shown here with a small
home-constructed receiver.

As a final point, it should be mentioned that the
coil employed for L2, L3 is not normally intended
for use in an oscillator circuit, and there is a very
slight risk that one of the windings on a particular
coil may be incorrectly phased. If it is found that
oscillation does not take place and that no fault can
be located, the connections to pins 8 and 9 of the
coil should be temporarily transposed to check
whether there is an incorrectly phased winding. ]
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REGENT PUBLICATIONS  x }A

RECEIVING PAL COLOUR TELEVISION. By A. G. Priestley, B.Sc.(Eng.)
269 pages, 215x135mm. (84 x5%in.) Published by Fountain Press.  Price £5.00.

This book is intended mainly for engineers and enthusiasts who are beginning to study colour
television, and it explains the principles of PAL reception in terms which apply to the domestic
colour television receiver. Also given are details of colour aligning and servicing procedures.

The book commences with a chapter dealing with fundamentals, including some notes on the
original NTSC colour system, and introducing brightness, hue and saturation. The second chapter
then describes the transmission of a PAL signal, to be followed by a third chapter devoted to colour
tubes and beam deflection arrangements. Subsequent chapters cover the decoding of the PAL
signal, colour display adjustments, the complete colour receiver, and further aspects of the PAL
system which were not dealt with earlier. The final chapter is concerned with servicing. There is an
appendix on vectors and phasors, and included aiso are four pages of colour reproductions showing
the chromaticity diagram together with twelve views of the image presented by the colour tube
under correct and fault conditions.

This is a hard cover book, and will be of especial value to the student and the service engineer.
The reader who is conversant with monochrome television operation may well find that this work
provides the vital'stepping stone he needs to enter the area of colour television.

MARINE ELECTRONICS HANDBOOK. ByLeo G. Sands.
198 pages, 215 x135mm. (84 x54in.) Published by Foulsham-Tab Ltd. Price £1.35.

Another book in the Foulsham-Tab list of American texts with an introductory chapter for
English readers, “‘Marine Electronics Handbook’ deals extensively with the marine communication
services that are available in the U.S. for small sea-going craft. The book gives details of v.h.f.,
a.m. and s.s.b. radiotelephones and, also, of radio direction finding equipment.

Further sections of the book cover aerial systems, additional uses for radiotelephone equipment,
power supplies, maintenance and servicing. A final chapter is devoted to rules and courtesy in the
operation of radiotelephones.

The book is aimed at the marine enthusiast who has a smattering of electrical and electronic
knowledge and it gives a comprehensive listing of services and equipment. Operating references
in the book are with respect to F.C.C. regulations whereas, in the U.K., the radio licensing authority

is the Home Office.
The following titles are similarly American texts published by Foulsham-Tab Ltd., and they have

the same page size.

PICTORIALGUIDETO TAPE RECORDER REPAIRS. By Forest H. Belt.
262 pages. Price £1.40.

Illustrated entirely by photographs, this book covers the servicing of tape recorders and ancillary
items. The equipments dealt with range from cassette portables to 8-track players installed in cars.

KWIK-FIX TV SERVICE MANUAL. By Forest H. Belt.
390 pages. Price £1.95.

A book, well illustrated with oscillograms and picture tube displays, describing the trouble
shooting of 525 line monochrome and colour television receivers. The latter use NTSC circuits.

BASIC ELECTRICITY AND BEGINNING ELECTRONICS. By Martin Clifford.
262 pages. Price £1.40.

This book starts right from scratch with static electricity and takes the reader up to the elements
of the triode valve and the transistor. It caters for the real beginner, and offers a helpful introduction
to electrical basics.

HOW TO BUILD SOLID-STATE AUDIO CIRCUITS. By Mannie Horowitz.
326 pages. Price £1.75.

Basic design procedures for a.f. amplifying circuits incorporating bipolar transistors, f.e.t.’s and
i.g.f.e.t’s. A very meaty treatment of the subject with plenty cf detail, fairly simple mathematics
where necessary, and a considerable number of practical design examples to demonstrate the
theory. The book is based on material published by the author in Radio-Electronics magazine.

HOWTO TEST ... ALMOSTEVERYTHING ELECTRONIC. By Jack Darr.
166 pages. Price £1.30.

A large number of tests on domestic electronic equipment are described, each test being dealt
with as an individual item. The test equipment employed includes voltmeters, milliammeters,
multimeters, electronic voltmeters and oscilloscopes; and the equipment being tested ranges from
dry batteries to CB transmitters and colour television receivers.

JANUARY 1975 339

www americanradiohistorv com


www.americanradiohistory.com

NEWS . .

. AND .

LARGE INSTRUMENT ORDER

o R

Photograph shows the British Gas
multi-meter complete with accessories,
in its carrying case. The instrument is
manufactured by SE/ at jts Eccles
factory.

Salford Electrical Instruments Limited has recently
been awarded a large instrument order, by British Gas,
worth more than £300,000, over two years.

The contract is for up to 10,000 multi-range test
meters designed to a unique performance specification
drawn up by British Gas. The meters will meet the
special requirements for servicing the electrical circuitry
in gas appliances.

The need for a special instrument has resulted from
the increasing and more sophisticated use of electricity
of both high and low voltages in gas appliances.

R.S.G.B. ANNUAL REPORT AND ‘
ANNUAL REVIEW

The Annual Report of the Council of the Radio Society
of Great Britain to its members, presented at the
Forty-eighth Annual General Meeting of the Society
in December, was an encouraging one.

The financial aspect continues to be better and the
surplus for the year ended 30th June 1974 exceeded
£3,700 and brings the Accumulated Fund to more than
£21,000. It is also pleasing to note that H.M. Customs
and Excise have agreed that 609 of the subscription
from UK members should be zero-rated. An amount
of £4,802 is due back, and the Council hope that members
will be prepared to leave their individual share of this
substantial sum with the Society.

Following upon our remarks last month regarding
the extent of voluntary work undertaken by many in our
hobby, we noted that there were no less than 13 Com-
mittees of Council. The amount of voluntary work
given under the auspices of the Society must indeed be
enormous, when one also takes into account the work
done by the officers of affiliated clubs and societies, and
individual members.

There is much else of interest mentioned in the Annual
Review and it reveals the great importance of the
R.S.G.B. to amateur radio. This part of our hobby
would be infinitely poorer without the R.S.G.B., and
we hope that those of our readers who are interested in
amateur radio, and not already members, will consider
joining — the address is: 35 Doughty Street, London,
WCIN 2AE, from whom details can be obtained.

@ World Radio Club transmission times as from 4th
January, 1975, will be:

1330 - 1345 GMT

2315 - 2330 GMT

2030 - 2045 GMT

0815 - 0830 GMT

BBC MINICAM AT CRYSTAL PALACE SPORTS ARENA

The multi-purpose triaxial cable connecting to the
portable outside-broadcast BBC Minicam has to pro-
vide a screen, a good earth, d.c. power, digital-on-
carrier signals for electronic camera function control,
v.f.-on-carrier two-way voice circuits and carry fully
colour-coded vision signals back from the camera.
The triaxial connector on the left of the back-pack
had to be self-latching, sealed, noise-free and robust:
an unusual combination of requirements that were
met by Lemo (UK) Ltd., of 6 South Street, Worthing,
Sussex.
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COMMENT

BRIAN RIX AT MIDLAND AMATEUR RADIO EXHIBITION

Mr. Rix visited Leicester on Thursday 31st October
1974, as a guest of Doram Electronics on their stand
at the Amateur Radio & Electronics Exhibition held
in the Granby Halls.

After a brief address, in which Brian Rix (G2DQU)
admitted that he first went on the air using his elder
brother’s equipment at the tender age of 13, he selected
a cordless soldering iron from the Doram catalogue.
The photograph shows Frank Chable, General
Manager of Doram Electronics, making the pre-
sentation.

Having drawn the 50 winners of a competition
spensored by Doram, Mr. Rix talked to electronic
enthusiasts about their hobby and demonstrated his
own mobile radio station — his car, having been
brought into the exhibition and parked adjacent to
the Stand.

Doram Electronics was recently established in Leeds
to provide a ‘by-return-of-post’ mail order distribution
service for components, kits and accessories specifically
for the amateur radio, electronics and hi-fi enthusiast.

Catalogues, priced at 25p and containing full details
of more than 4,000 product lines are available from
them at PO Box TRS8, Wellington Road Industrial
Estate, Leeds LS12 2UF.

THE SIR HENRY WHEATSTONE
PREMIUM

Mr. J. Elliot, a project manager at the EMI Electronics
Limited laboratory at Wells, Somerset, has been awarded
the Sir Henry Wheatstone Premium by the Institution
of Electronics and Radio Engineers for his paper on a
device developed to aid yachtsmen.

His paper describes the device, which consists of a
small analogue computer taking account of the
apparent wind parameters, together with the yacht’s
speed. The output indicator is an electrical meter
which shows when the optimum course is being steered.

IN BRIEF

@ A course of lectures on Modern Colour TV
Receivers is to be given at South London College.
Topics include: Recent circuit techniques and develop-
ment of 110° colour television receivers, by Specialists
from Bush, Murphy, Ferguson, HMV, Ultra, Mar-
coni, Decca, Philips and Pye. 9 weeks, from 6.30 to
8.30 p.m. each Thursday evening, commencing 23rd
January, 1975.

Applications to: Senior Administrative Officer,
South London College (formerly Norwood Technical
College), Knight’s Hill, London SE27, 0TX.

@ For the second successive year, Amphenol Limited,
the Whitstable based manufacturer of electronic
components, has won the British Safety Council’s top
award. Amphenol has now been awarded a safety
performance Citation in each of the three years that
the Council’s scheme has been running.

JANUARY 1975

RISING PRICES?

Last month in our report of the Amsterdam Radio
Exhibition we quoted the organisers’ comments that
radio and TV equipment are less sensitive to inflation
than other consumer goods.

The large discounts offered by firms in the hi-fi
field are some evidence of this, and one can now see
something of the same trend in the component field,
as keen readers of advertisement pages will have
noticed.

However, we do not expect component prices to
follow the trend of share prices!

With apologies to the author of the
Pulse Counting F.M. Tuner article.
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By G. A. FRENCH

CH BUTTON
CIRCUITS

Suggested Circuit 290

HE FACT THAT THE COLLECTOR OF A

bottomed silicon transistor assumes
a potential approximately 0.2 volt
above its emitter, and that under these
conditions the base is about 0.6 volt
above the emitter, enables a number of
simple and interesting switching cir-
cuits to be evolved. A selection of
typical switching circuits is given in this
article. The principles to be presented
are of a general nature and the
experienced experimenter will be able
to take advantage of one or more of
the configurations to meet any specific
applications which he may have in
mind. From an electrical point of view
the circuits can be looked upon as
being very ‘robust’, in so far that
reliable operation can be obtained
with a wide variation in resistor values.
Obviously, semiconductor maximum
current and power dissipation figures
must not be exceeded.

BASIC CONFIGURATION

A basic switching configuration is
shown in Fig. 1. Here, there are two
silicon transistors cross-connected in
such a manner that one transistor must
always be turned on and the other
must always be turned off. Let us say
that it is TR1 which is turned on.
Under these conditions, TR collector
is about 0.2 volt positive of the
negative supply rail, whereupon the
base of TR2 is below the 0.6 volt level
needed to cause this transistor to
conduct. In consequence, TR2 is cut
off. The base bias current required-to
maintain TR1 in the bottomed condi-
tion flows through R4 and R3. The
collector of TR2 is at the same poten-
tial as the junction of these transistors,
and with the component values shown
in the diagram this potential is of the
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order of 6 volts. If we should happen
to press push-button S2, nothing will
happen. The push-button will merely
take TR2 base a little further negative
and TR2 will stay in the non-conduc-
tive condition.

If, however, we press S1, the circuit

immediately changes over. This is
because S1 takes the base of TR1 down
to the negative supply rail, thereby
cutting this transistor off. TRI
collector current ceases and bias
current can now flow through R1 and
R2 to the base of TR2, which turns

S3
On -Oftt

R =
47kn F
R2
10ka
"

el D——

=Ra
=4-7kn

Kb

Ra
10ka

Ak,

TRy
BCIO7

=
So ’:
l:

BCIO?7

Lead-outs

Fig. 1. A basic switching circuit. One transistor is always conductive
and the other cut off
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hard on. The circuit will remain in this
condition when S1 is released because
the collector of TR2 will now be at
about 0.2 volt positive of the negative
rail, and will prevent the flow of bias
current to the base of TR1. The circuit
will continue with TR2 on and TRI
off until we press $2, whereupon it will
at once revert to the original condition.

When the 9 volt supply is applied
either of the two transistors will turn
on. Checks with a practical circuit
showed a nearly completely random
pattern here, although the transistor
with the higher gain tends to be the
one which turns on more frequently at
supply switch-on. If a capacitor of
suitable value is connected between
one transistor collector and the
negative supply rail that transistor
will always be the one which turns on
when the supply is applied. In Fig. 1
the capacitor is connected, as shown
in broken line, to the collector of TR2,
and it causes a slight delay in the rise
of base current in TRI at supply
switch-on, thereby favouring the turn-
ing on of TR2. A value of 0.01uF was
found to be satisfactory and this did
not have any noticeable effect on
circuit control by the push-buttons. It
is probable that a lower value than
0.01uF could be used in, conjunction
with the resistor values shown,
although this point would have to be
checked by experiment with the
particular transistors employed.

The collector voltages of TR! and
TR2 may be employed to control
external circuits, and the arrangement
has the advantage that control is
exerted even though the short-circuit-
ing of either base to the negative supply
rail is of a momentary nature only.

LIGHT-EMITTING DIODE

In Fig. 2 the collector resistor for
TR1 is replaced by a light-emitting
diode type TIL209 and a 330Q
current limiting series resistor. Despite
its asymmetry this circuit functions
just as reliably as that of Fig. 1. A
current of about 20mA flows through
the l.e.d. when TR1 is on, causing it to
glow brightly. The bias current for
TR2 flows through the l.e.d. when TR1
is off. This current is a little less than
ImA, and it results in a just perceptible
glow in the light-emitting diode. Due
to the much higher current require-
ment of TR collector load, TR1 is
always off after supply switch-on. If a
0.01uF capacitor is connected between
TR collector and the negative supply
rail, TR1 is always on after switch-on.,
The value of 0.01uF proves to be
satisfactory in practice despite the
higher coilector current loading for
TRI1.

Fig. 2 provides the same facilities as
Fig. 1, with the added feature that the
circuit state is indicated by the light-
emitting diode.

In Fig. 3(a) a second l.e.d. is added,
this becoming fully illuminated when
TR2 is turned on. Circuit operation is

JANUARY 1975

S3
" On-Off

+9V
lyA LED)
¥/ Jc TiL209
v 2Ry
R F4-7ka
[
= Ra R3
330n sl o
AAAAA AAAA
yeyy vy
R > TR,
BCIO7 BCI07
d e

A

TIL 209

Lead-outs

Fig. 2. In this circuit the collector load for TR1 consists of a light-

emitting diode and series resistor

S3
On-Off
+9vV
y LEDy !y LED2
#/ T miL209 #T TiL209
Rt 2 Z Ry
330a ¥ Ra R3 = 3300
TR, TR
BCIO7 BCI107
(a)
S3
On-0Off
+9V
v LED, v u:_oé;9
/', TIL209 /', TIL2
R 3 2 Ry
330a ¥ Ra R3 2 330n
IOkn 10kn
TR,
BCIO7

(b)

Fig. 3(a). Here, an l.e.d. appears in both collector circuits
(b). Replacing the push-buttons by switches that are normally
closed results in a precedence detector circuit
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the same as before, and a 0.01pF
capacitor can be employed with either
of the two transistors to ensure that
that is the one which turns on at supply
switch-on. If S1 and S2 are omitted the
circuit can be used as a gambling toy,
in so far that either lLe.d. may light
when the 9 volt supply is applied.
However, it will be impossible to
obtain a true 50:50 random distribu-
tion between the two l.e.d.’s and there
will be a bias towards one or the other
depending on the relative gains of the
two transistors.

In Fig. 3(b) the press-buttons are
replaced by two switches which are
normally closed. In consequence, both
transistors are turned off. If, say, S! is
now opened TR 1 will at once become
conductive and it will be impossible for
TR2 to turn on even if S2 is opened
only fractionally later. The fact that
S1 has opened first will be indicated by
full illumination in LEDI. Had S2
opened before S1, then this fact would
be registered by full illumination in
LED2.

The circuit may be used as a prece-
dence detector to indicate which of two
pairs of contacts has opened first. Si
and S2 may, for instance, be physical
switches operated by two contestants
in a quiz game.

TCUCH BUTTONS

Touch buttons appear to be ali the
rage these days, and the basic circuit
adapted for operation by two touch
buttons is shown in Fig. 4. Two
transistors, TR3 and TR4, have been
added and the bases of these couple
to the touch buttons via current
limiting resistors RS and Ré6. A supply
of 18 volts is provided for the touch
button circuit.

If a finger is applied to one of the
touch buttons, it bridges the two con-
tacts of the button and allows a small
current to flow to the base of the
corresponding transistor. Thus. if TR
is on and Touch Button 1 is touched
by the finger, a current flows into the
base of TR3 via RS5. This current
causes TR3 to conduct sufficiently to

~_Hi8v
f
. I
Touch Touch }I
button | © J button 2 Il
|
Il
~ v
w A"
v LED| w LED2
,;/ TIL 209 2 R Re = ,‘// TIL209
Rl 2 3 10ka Oka 3 = Ry
330a 3 R2 R3 % 330n
10kn ',9‘"‘}
MW € < WwW
R, , ) ) > TRy
BCIO7 W BCIO7
TR3 TRy
BCIO? BCI07

Fig. 4. Altering the basic circuit to give control by touch button

reduce the bias current for TR1. TRI
turns off and TR2 turns on. TR1 can
be turned on again by applying a finger
to Touch Button 2.

The prototype version of Fig. 4
functioned quite reliably, but the
author puts this circuit rather in the
experimental category because it relies
extensively on the resistance presented
to the touch button by the finger and
this factor cannot be controlled. It is
interesting to note that a hard catloused
skin can, when dry, offer a very high
resistance to the touch buttons and
may need to be pressed down some-
what firmly to actuate the circuit
rather than merely touched against
the surface. The electrical sensitivity
of the touch button circuit is high;
with the prototype, operation was

obtained by connecting a 2MQ.
resistor across either button.

The touch buttons themselves have
to be home-made, and each consists of
two small adjacent metal areas which
can be bridged by the finger and which
are mounted on an insulating base.
The metal employed should be one
which presents a shiny surface that
will not oxidise. For his experiments
the author employed two adjacent
strips on a small piece of Veroboard
which had the flux removed by a little
light sandpapering. These could, how-
ever, oxidise too readily in time to
function as the basis of a permanent
touch button.

In all the circuits given in this
article, the resistors may be } watt
5 or 10%.

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 compo-
nents 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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Trade News . . .

Litronix announce two new dual-digit red-lit numeric
displays, believed to be the only displays cf their type
currently available. Designated DL-721 and DL-727,
they have been created for a broad range of com- -
mercial and domestic applications, from digital clocks
and t.v. tuner indicators to digital instrumentation and
point-of-sale systems. DL-721 contains a polarity
indicator, and can register from 00 to 19; DL-727
incorporates two 7-segment digits, and can register
from 00 to 99.

In both cases, the digits measure 0.5in. in height and
have a right-hand decimal point. Thev ‘are end-
stackable on 0.5in. digit centres.

Typical electrical characteristics of these commwon-
anode units include a forward voltage of 2V at 0.5 to
50mA, dynamic resistance of s-ohm at 10mA, and
luminous intensity of 3mcd at 20mA.

Both the -721 and the —727 are priced at £2.44 in
quantities of 1,000.

With their red-lit characters of 0.5in. height, the
DL-721 and -727 dual-digit displays are the first
of their kind currently available from any
optoelectronic manufacturer.

MINIATURE ROTARY SWITCHES CIRCUIT TESTER FROM JPI

The FEME 5922 series of miniature rotary A low-priced, combined

switch from FR Electronics are available up to
6 poles 12 way. The professional version of the
switch has gold contacts, either hermetically
sealed or with adjustable stop, whilst the

High quality standards of manufacture are

6/12 volt circuit tester and
electrical screwdriver has
been introduced by J. P.
Isaacs Ltd., of Mark House,

hollow, insulated handle

economic version has silver contacts, unsealed, Harrow, Middlesex. a W@ &
with or without adjustable stop. The tester, made in West ¥ Agt s we b
The switch is moulded in diallylphtalate and Germany, consists of a £ el
is rated at 0.3A at 220 V.AC, or 1A at 30 V.DC. 4%in. screwdriver with a &
p

maintained and good deliveries available.

Further details are obtainable from FR

Electronics, Switching Components Group,
Wimborne, Dorset.

containing a festoon bulb,
and a 30 in. lead terminat-
ing in a crocodile clip. By
clipping the lead to any

convenient earth point the
tester can be used to check
virtually any automobile
circuit or component except
the starter solenoid. It is
also suitable for low-voltage
radio circuit testing, but not
for mains voltages.

At a recommended retail
price of 63p plus VAT, the
tester which is skin-packed
with full instructions will
shortly be available through
garages and motor acces-
sory shops. Trade inquiries
should be addressed to local .
motor factors.

12%lt Automobile
Crruit Tester

JAMUARY 1975 %

www americanradiohistorv com


www.americanradiohistory.com

FOR DX LISTENERS

By Frank A. Baldwin

Times=GMT

I am sometimes asked the questions “Is it possible to
hear Dx stations on the higher frequency bands?"” and
“Do you log any Dx on the HF bands?” or “‘Can you
give me any information of HF bands Dx stations?”’.
Yes it is, yes I do and yes I can.

HF BANDS DX

The hunting grounds of the avid Dxer are the 60 and
90 metre bands but it is perfectly possible to go Dx
chasing on the HF bands especially at this time of the
year.' Try the following:—

@ MALAYSIA

Kota Kinabula on 15275 at 1517, series of chimes
repeated till 1530 when YL announcer with *‘Inilah
Suara Malaysia, Kuala Lumpur”, announcements and
Arabic-type music.

@ SRI LANKA
Colombo on 11800 at 1540, the All Asia Service in
Hindi, Indian-type music, some QRM from Moscow.

@® INDONESIA
RRI Jajapura on 7190 at 1348, OM in Indonesian,
Arabic-type music, chants.

@ CLANDESTINE

How about some of these stations? R. Pathet Lao
on 6211.5 at 1405, YL with harangue in Laotian; Voice
of the United Front of Cambodia on 9988.5 at 1413,
OM and YL alternate in Cambodian, local music, off
suddenly 1431; Voice of the Thai People on 9422.5
at 1543, OM & YL in Thai, music, off 1610 after
slogans.

CURRENT SCHEDULES

@® SOUTH AFRICA

Radio RSA, “The Voice of South Africa”, Johannes-
burg, operates an External Service in English to West
Africa and Europe from 2100 to 2150 on 7270, 9525,
11900 and on 15155. Radio RSA also presents pro-
grammes in English as follows — to East and Central
Africa and the Middle East from 0300 to 0430 on
3995, 5980, 7270 and on 9525; to West Africa from
0615 to 0705 on 11900, 15220 and on 17780; to South
and North East Africa (Sundays only) from 1000 to
1050 on 11970 and on 15220; to Central and East
Africa from 1100 to 1200 on 11900, 15220 and on
21535; to Central and East Africa from 1300 to 1550
on 11900 (to 1456), 15220 and on 21535; to East Africa
and the Middle East from 1600 to 1650 on 7270, 11900
and on 15155 and to North America from 2230 to
2320 on 9525, 9695, 11900 and on 15155.
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@ NEW ZEALAND

Radio New Zealand, Wellington, has an External
Service mostly in English to the Pacific islands from
0600 to 0845 on 6080 and on 9540; from 1700 to 1945
on 6080 and on 9755 and from 2000 to 0545 on 15110.
Programmes not in English are from 0645 to 0710 in
Samoan (Saturdays); 0730 to 0800 in Samoan; 0820
to 0845 in Raratongan (Wednesdays).

® TAIWAN

The Voice of Free China, Taipeh, presents an
External Service in English to Africa and Europe from
1900 to 2000 on 9685, 11825, 11860, 15125, 15370,
17720 and on 17890; to North America, Far East and
Pacific from 0200 to 0350 on 5980, 7130, 9685, 11825,
11860, 15125, 15370, 17720 and on 17890.

@ BRAZIL

Radio Nacional, Brasilia, radiates a programme in
English directed to the Americas and Europe from
2100 to 2200 on 11780.

® VENEZUELA

Radio Nacional de Venezuela, Caracas, has an
External Service in English to Europe, North and
South America, from 2200 to 2300 and from 0001 to
0100 on 11750 and on 15390.

® CHINA -1

Radio Peking has introduced broadcasts in Quechua
beamed to Peru, Ecuador and Bolivia from 2230 to
2300 on 11685 and on .15520.

@® PORTUGAL
Radio Portugal, Lisbon, now radiates in English to
Europe from 2230 to 2300 on 6025 and on 9740.

@ BANGLADESH

Radio Bangladesh, Dacca, in the External Service,
radiates in English as follows — from 0445 to 1515 to
the Middle East, India and Pakistan on 17745 and on
21685; from 1120 to 1150 to Nepal on 7250 and on
9550; from 1230 to 1300 to Europe on 15525; from
1815 to 1900 (and from 1900 to 1915 with newscast at
slow-speed) to Europe on 7250 and on 9488.

Radio Bangladesh operates a Home Service mostly
in Bengali but a few newscasts in English are inciuded,
these being from 0145 to 0155 on 4890 and on 5985,
from 0605 to 0610 on 9550, 9605 and on 17690; from
1205 to 1210 on 4890, 5985, 7250 and on 17690.

RADIO & ELECTRONICS CONSTRUCTOR
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@ MOROCCO

Moroccan Radio, Rabat, has an External Service in
Arabic to Africa (“Voice of Moroccan Sahara”) from
2100 to 2200 on 6170, 6190 and on 9615; in Spanish
to Europe and Africa from 2205 to 2235 (“Voice of the
Sahara’) on 7225.

@ CLANDESTINE

Radio Independent Spain (“Radio Espana In-
dependiente”) radiates mostly in Spanish throughout
the day but the evening schedule can be heard from
1800 to 2310 on 7690, 10110, 12140 and on 14485;
also from 2005 to 2025 on 15185. This one is pro-
communist, anti-Franco and the transmissions probably
emanate from Bucharest.

Radio Euzkadi (““Voice of the Basque Resistance”)
in both Spanish ard Basque from 1930 to 2100 and
from 2130 to 2200 on a frequency between 13200 —
13300 and between 12000 — 12100 (frequencies vary
daily). Previously radiated from a station located near
Bordeaux, France (till August 1954), they are now
thought to be transmitted from the northern part of
the South American continent.

“Radio Iran Courier” (Radyo-ye Peyk-e Iran)
breadcasts in Kurdish, Azerbaijani and Persian from
1430 to 1620 on 9560, 11415 and on 11695; from 1620
to 1810 on 11415 and on 11695. Programme content is
pro-Soviet, Anti-Shah, Iranian Government, Western
interests in Iran, CENTO etc.

@ NORTH KOREA

Radio Pyongyang operates a Home Service which
may interest Dxers. The broadcasts are from 2000 to
0830 on 6290 and on 6600; from 2330 to 0420 and from
0530 to 0848 on 11350.

@ CHINA—2

Radio Peking has a First and Second National
Programme which may also interest Dxers when logged
on the following channels. First National Programme,
from 2000 to 2340 and from 1053 to 1735 on 3220;
from 2000 to 0100 and from 0948 to 1735 on 4460;
from 2000 to 0100 and from 1100 to 1735 on 3450 and
on 4800; from 2000 to 0100 and from 1033 to 1735 on
4905; from 2000 to 0140 and from 0923 to 1735 on
5320; from 2000 to 0100 and from 1100 to 1735 on
6225, 6750, 7095 and on 7516. Second National Pro-
gramme, from 2100 to 2330 and from 1133 to 1645
on 3290; from 2100 to 2400 and from 1023 to 1645
on 4250; from 2100 to 2400 and from 1118 to 1600
on 4850; from 2100 to 0245 and from 0823 to 1645
on 5075; from 2100 to 2400 and from 1023 to 1600
on 5163; from 2100 to 2400 and from 0918 to 1645
on 6345.

Other transmissions from Radio Peking of interest
to Dxers would be the minority-language broadcasts
in the Home Service. In Kazakh from 0130 to 0225
and from 1400 to 1455 relayed by Urumchi on 4400
and on 5800; in Tibetan from 2330 to 0025 and from
1100 to 1155 relayed by Lhasa on 4035, 9490 and on
9652; in Uighur from 0030 to 0125 and from 1300 to
1355 relayed by Urumchi on 4110 and on 7050; in
Mongolian from 2200 to 2250 relayed by Huhehot on
4068 and on 4895; in Mongolian from 0430 to 0520
relayed by Huhehot and Hailar on 6620, 7202 and on
8320 and by Urumchi on 4220 and on 5440; in Mon-
golian from 1200 to 1250 relayed by Hailar, Huhehot
and Urumchi on 5915, 6620 and on 7202.
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AROUND THE DIAL

@ POLAND

Warsaw on 7125 at 1835 with a talk in English about
the fruit growing industry in Poland, in parallel on
7285.

@ FINLAND
Helsinki on 11755 with a feature on the Finnish
Post Office in English, also in parallel on 15185.

@ AFGHANISTAN

Kabul on 15195 at 1130 with commencement of
English programme to Europe, station identification
repeated several times.

@ IRAQ

Baghdad on 9745 at 1930, news and comment in
English until 2010 when YL with identification followed
by National Anthem.

QSX

For the Dxer we offer the following —
@ INDONESIA

RRI Banda Aceh on 4955 at 1548, OM in Indonesia
followed by Moslem chants.

RRI Padang on 3960 at 1608, OM in Indonesian
with readings from the Quran.

RRI Yogyakarta on 5045.5 at 1546, gamelan music
with OM announcer.

RRI Bukittinggi on 4884 at 1550, local music, YL
with songs, OM announcer.

RRI Medan on 4764 at 1555, local music, OM
announcer, sign-off without the traditional ‘“Love
Ambon” at 1600. .

RRI Jakarta on 4804.5 at 2203, OM with opening
announcements, newscast in Indonesian till 2212 then
local ‘pops’ on records, YL announcer, through to
2245.

@ NEPAL

Radio Nepal on 3425 at 1501, newscast in English
by YL after identification, at 1506 local music and
song records with English announcements.

@ PAKISTAN
R. Pakistan on 3400 at 1600 with identification and

newscast in English.
R. Pakistan on 3870 at 1615, OM in Asian dialect,

local music and songs.

@ INDIA

AIR Delhi on 4800 at 1747, local music and song
programme; on 3205 at 1516, OM with talk in vernacu-
lar and on 3295 at 1523, OM in Hindi.

AIR Kerseong on 3355 at 1525, OM with talk in
vernacular.

AIR Gahauti on 3375 at 1526, local music, YL with
songs.

@ MALAYSIA

Kuching, Sarawak on 4950 at 1532, OM with song
in English, Euro-style dance music records.

Sibu, Sarawak on 5005 at 2212, OM with song in
dialect, local music with YL announcer.

@ KASHMIR .
Srinigar on 3277 at 1521, OM with talk in vernacular,
difficult channel with surrounding commercial QRM.
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CONSTRUCTOR’S
CROSSWORD

By J. R. Davies

Clues Across

1.
5.
9.
10.
12.
13.
15.
18.

23.
24.
26.
27.
28.
29.

How Mrs. Samuel F. B. let herselfin? (5, 3)
Coil units — and where to buy them! (6)
Drawing office transparencies. (8)

Clues Down
1. Common, as with inductance. (6)
2. Traces, how the regenerative detector responds?

(6)

Sharpness and penetration. (6) 3. Early TV camera tube. (7)
A.C. peaks play their parts. (6) 4. Field distorting effect in air-spaced capacitors. (4)
What capacitors used to do? (8) 6. Device which converts decimal to BCD. (7)
Static, although confusedly free in centre. (12) 7. Descriptive of the magnetic flux that’s left. (8)
These were classed as ethereal distributors before 8. Ceramic magnets are this in manufacture. (8)
relativity. (12) 11.  Abbreviated devices with high input resistance. (7)
Pole given tea despite procedural no. (8) 14. Have faith in the decibel I eventually evaluate. (7)
Give the diode another anode to make it this. (6) 16. Wire gauge flying in the wind ? (8)
B.B.C., relatively speaking. (6) 17. Cots turned upside down. (8)
Crest of the wave. (8) 19. Making an adjustment and its result. (7)
R and D produce this. (6) 20. Metal with atomic number 45. (7)
When assessing resistance it’s them or me! (8) 21. C.G.S. unit for e.m.f. (6)

22. Popular final cabinet finish. (6)

25. 25.40 mm. (4)

(Solution on page 360)
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TWO MORE USES
FOR THE 555

by J. Lewis, B.Sc.

New applications for the versatile 555 timer continue to be found.
This article shows how it may be employed as a voltage comparator
actuated by light or temperature level changes.

NE OF THE MORE INTERESTING INTEGRATED CIRCUITS

to come on to the market recently is the 555 timer.
Originally made by Signetics, this is now second sourced
by many other manufacturers.

The 555 has formed the basis of a number of projects
both in this magazine and others, and usually in the
mode for which it was designed, i.e. as a timer. In this
application it can function as either a monostable or a
free running astable.

BLOCK DIAGRAM

For readers who may not be completely familiar with
555 operation it may be as well to look at a simplified
block diagram of the device, as in Fig. 1. It will be seen
that there are two voltage comparators, a flip-flop and
an output stage. The comparator which is connected to
pin 6 only triggers when the voltage on it reaches two-
thirds Vcc. The voltage needed to trip the comparator
on pin 2 is one-third Vcc and has to be the negative
edge of a low going pulse.

When the pin 2 comparator is triggered the flip-flop
changes state and drives the output on pin 3 high; at the
same time it takes off the short-circuit to earth which
has been applied via pin 7. This means that an external
timing capacitor connected to pins 6 and 7 and to earth
can charge up to Vcc via a resistor. As soon as the volt-
age across the capacitor reaches two-thirds Vcc the
flip-flop is changed back to its previous state, the output
is driven low and the short-circuit on pin 7 reapplied.
The cycle will repeat itself when next pin 2 falls to one-
third Vcc.

The interesting thing about this device is that one can
use the comparators themselves just as comparators and
forget the timing applications. It has been found that if
the comparator connectéd to pin 6 is held at Vcc and
the applied potential to pin 2 is varied about one-third
JANUARY 1975

Vcc, the flip-flop will change state driving the output
high or low. We can thus use the i.c. as a very sensitive
voltage switch which has distinct advantages over other
methods in that it can be used to drive a load directly
and is not very particular regarding supply voltages.
Any transducer which produces a voltage change,
either directly or as a result of Ohm’s Law, may be used
as the sensing element.

Vee

|

Comparator }—2—0 Trigger

[
Threshold 0——{ Comparator

Reset 0_4___(_;'“;, flop

Output
stage

7—0 Discharge

3 |

[
Output Ground

Fig. 1. Block diagram showing, in simplified
form, the internal sections of the 555 integrated
circuit.
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PROTOTYPE CIRCUITS

Two prototype circuits were made up, one being
light sensitive and the other heat sensitive. The circuits
are shown in Figs. 2 and 3 respectively. In both of these
a relay coil connects between pin 3 and Vcc, a protec-
tive diode being connected across the coil to prevent the
formation of a high back e.m.f. when the output goes
high and the relay de-energises. The circuit polarities are
such that when pin 2 of the 555 is below one-third Vcc
the output at pin 3 is high and the relay does not ener-
gise, and when pin 2 is above one-third Vcc the output
at pin 3 is low and the relay energises.

The theory of operation is simple. In Fig. 2 the trans-
ducer can be a light dependent resistor such as the
ORPI2. If this is illuminated it exhibits a low resistance,
holding down the voltage at pin 2 and keeping the relay
de-energised. Should the illumination of the l.d.r. drop
in intensity its resistance increases, the voltage on pin 2
of the 555 rises and the relay energises. A typical
application is as a burglar alarm, in which the relay
energises when a light beam illuminating the l.d.r. is
interrupted by an intruder. Another application is the
switching on of a lamp at sunset. In this case the l.d.r. is

normally illuminated by sunlight during the day and the
relay is then de-energised. The resistance of the l.d.r.
increases as the sunlight intensity decreases, allowing
the lamp to be turned on at a pre-determined low level
of illumination.

In the heat sensitive circuit of Fig. 3 the thermistor
exhibits decreased resistance as its temperature rises.
Any small glass bead type thermistor, such as the R.S.
Components type TH-B11 or TH-B15, can be used. The
TH-B11 has a resistance of IMQ at 20°C, 30kQ at
100°C and a final minimum hot resistance of 1708;
whilst the TH-B15 has a resistance of 100kQ at 20°C,:
79.5kQ2 at 25°C and a minimum hot resistance of 320Q.

Ol
[ S

Vee
+5to 5V

Thermistor

>
2

At
14}

]

Relay
coil

To
Relay contacts controlled
circuit
Vec
+5t0 15V
~ S Relay
2 coil
VR| I
5 8
< 2 6
555
bt 4 3
:: > 7 |
NNE |
8765
®
o ¥
1 234
555 (8-pin D.IL)
Top view

Fig. 2. The 555 employed as a voltage comparator.

Here, it causes the relay to energise when the

light falling on the l.d.r. drops below a pre-
determined level, as set by VRI.

350

555

AMAAA
VYVY

Fig. 3. In this circuit the 555 is triggered by a

thermistor, causing the relay to become energised

when thermistor temperature passes a pre-
determined level.

When, in Fig. 3, thermistor resistance decreases due to
increasing temperature, pin 2 of the 555 is taken positive
until, at a pre-determined level, the relay energises. A
typical application for the circuit is as a thermostat.

The value required for VR1 in Figs. 2 and 3 depends
upon the transducer and the light or temperature level
at which it is required that the relay energises. A possible
starting value for the potentiometer could be 1MQ.
When the final adjusted value has been experimentally
determined, a series combination of a fixed resistor and
a potentiometer of smaller value could be fitted in place
of VRI, giving a finer degree of control and easier
adjustment. For .maximum sensitivity, the potentio-
meter is adjusted to the level just below that at which the
relay energises.
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LATCH UP

Fig. 4 shows how the output can be made to latch up.
This makes use of the ‘reset’ facility on pin 4 which, if
taken to below 1 volt, drives the output to its low state.
Pin 7 is the ‘discharge’ pin for an external timing
capacitor when the 555 is used as a timer, and it gives a
short-circuit to earth when the flip-flop operates. It is
coupled here to pin 4 via the 220Q resistor, and it
causes the i.c. output to latch at the low state when the
relay is energised. To reset the i.c. the circuit between
pins 7 and 4 needs to be broken.

——
[ S S_——

Vee
451015V

Mt
L4}

Relay
coil

: 5 8
As in fig.2 2 A
or fig.3
555
4 3
r 7 |
220n

Fig. 4. The circuits of Figs. 2 and 3 can be made
to Jatch up by the addition of a low value
resistor between pins 7 and 4.

The circuits described can be assembled on a small
piece of 0.1 in. Veroboard, to which the 555 in its 8 pin
d.i.l. package can be readlly fitted. Supply voltages

should not exceed the maximum rating for the i.c. of

16 volts. In some instances the supply could consist of a
9 volt battery, as the current drain on standby with the
relay de-energised is.only of the order of 7mA at this
supply voltage. The relay should be capable of energising
at a coil voltage a little lower than the supply voltage
and the coil current should not exceed the maximum
output current rating for the 555 of 200mA.. Preferably,
the coil current should be 100mA or less. As an example
the relay available front Home Radio under Cat. No.
WS159, which has two changeover contact sets, could
be used with a 9 volt supply. This relay has an energising
voltage of 6 volts and a coil resistance of 185Q, where-
upon the coil current cannot exceed some 49mA. Other
relays offering a similar performance can be used. The
diode across the relay coil can be any general purpose
silicon diode, such as the 1N914. Take care to connect
the diode into circuit with correct polarity; if it is
connected wrong way round the i.c. will be damaged.
The reader will see from this short article just how
versatile the 555 can be. No doubt before very long even
more applications will be discovered. [ |
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Intended for an input from a crystal or ceramic
pick-up, or from a similar high impedance
source, this amplifier is capable of an output
power of 2 watts. The components required
are all readily available, and the circuit incor-
porates comprehensive bass and treble boost
and cut controls.
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in the medium wave band. A simple modification
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picked up in areas where this is received at
good strength.
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VARIABLE OUTPUT LOW VOLTAGE POWER SUPPLY

unit is one of the most useful pieces of test equip-
ment for the electronics enthusiast, and should be one
of the first items he obtains. The power supply unit
described in this article provides a well smoothed and
regulated output at any voltage between approximately
2.5 and 25. The maximum continuous current rating is
500mA on the higher voltage outputs (10 volts and
above) and a little less than this on the lower outputs.

The unit is protected against short term overloading
by a built-in current limiting circuit. The regulation
efficiency is more than adequate for most amateur
applications, and the maximum difference between zero
and full load conditions is less than 200mV at any
voltage setting. A switch selects either positive or
negative earth.

A reasonably compact design has been achieved, and
the unit is housed in an attractive home-made case
measuring about 10 by 5 by 3 in. excluding the feet and
control knobs. A built-in voltmeter indicates the output
voltage.

BASIC REGULATOR CIRCUITS

All the common types of regulated power supply unit
require a stable voltage reference source. The stability
of this reference voltage is of prime importance, since
the stability of the final power supply output voltage
can be no better than the stability if the reference
source.

The circuit of the familiar basic zener shunt stabilizer
is shown in Fig. 1(a), and this type of circuit can give
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Fig. 1(a). A basic zener diode voltage stabilizing
offer a high level of stabilizai

(c). Even greater protection against varying input v
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uit. (b). Two zener diodes connected as shown here
" despite input voltage variations

age is given by this circuit, in which TR1 is a constant
source
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Offering a continuously variable

output voltage ranging from 2.5 to

25 volts, this power supply unit

features automatic output limiting

for currents in excess of 600mA and

a constant current voltage stab-
ilizing reference circuit.

very good results. Unfortunately, though, small inex-
pensive zener diodes are far from perfect. In a circuit
such as is used here, where the input voltage to the
zener stabilizer can vary from several volts above the
zener voltage to almost double this level, the voltage
across the zener diode can alter by a comparatively
large amount.

Two zener regulator circuits can be connected in
series as shown in Fig. 1(b). This configuration can work
extremely well provided the final output voltage is
considerably less than the minimum input voltage. The
circuit is unsuitable for use in the present design,
however, where the stabilized output voltage can be
close to the unstabilized input voltage.

A more unusual arrangement, but one which is more
suitable for use in this particular power supply unit
circuit, is shown in Fig. 1(c). TR1 has its base voltage
stabilized at about 1.2 volts negative of the positive
supply rail by silicon diodes D1 and D2, these being
forward biased and thereby exhibiting a forward voltage
drop of about 0.6 volt each. At the same time, TR1
emitter will be held at approximately 0.6 volt.positive of
TR1 base.

In consequence, a stabilized potential of about 0.6
volt appears across R1, and since the voltage across this
resistor remains fixed, the level of current flowing
'‘through it will be constant also. TR1 collector current is
very nearly equal to its emitter current, and so the tran-
sistor operates as a constant current source feeding a
zener diode. This arrangement gives a highly stable
voltage output, and the circuit will still function
efficiently even if the minimum input voltage is as little
as 1 volt greater than the zener voltage.
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PRACTICAL CIRCUIT

The circuit diagram of the complete power supply
unit is shown in Fig. 2.

T1 is a mains transformer whose 30 volt secondary
offers taps at 12, 15, 20 and 24 volts, all at 0.5 amp. No
connection is made to the taps and the total 30 volt
secondary is applied to the bridge rectifier given by DI
to D4. This feeds into the reservoir capacitance made up
by CI and C2 in parallel.

The zener reference voltage is given by D5, and this
diode is fed from the constant current source com-
prising TR2, R2, R3, D6 and D7. The positive stabilized
voltage from the zener diode is coupled to the emitter
follower TR3, causing a voltage to be built up across
VRI1 and R1 which is equal to the zener voltage less
0.6 volt dropped in the base-emitter junction of TR3.
VRI1 is the voltage control for the power supply unit,
and its slider can be adjusted to select any voltage from
about 4 to 26.4, this voltage being at a fairly high im-
pedance with respect to the negative rail.

TR4 and TRS5 are a Darlington pair emitter follower
having RS and Ré6 respectively in their emitter circuits.
The output voltage at TRS emitter is equal to the voltage
at VR1 slider minus about 1.4 volts dropped across the
base-emitter junctions of TR4 and TRS. This output
voltage can in consequence be varied by adjusting VR1,
whereupon the output voltage ranges from approxi-

mately 2.5 to 25 volts. The exact voltage range will vary
slightly in individual power supplies due to tolerances in
the zener diode, VR1 and R4.

TR4 and TRS provide a high degree of current
amplification and so the unit achieves a very low output
impedance. Output currents of up to 500mA may be
provided with a minimal voltage drop in TR4 and TRS.

CURRENT LIMITING

Unless suitable precautions are taken, the high
current which TRS can pass could cause this transistor
to be destroyed if the power supply output were
accidentally short-circuited. An ordinary fuse is too
slow-acting to give adequate protection against short-
circuits and it is usual in circuits of this nature to
incorporate some form of electronic current limiting.
In the present design the current limiting is provided by
R1and TRI.

R1 is connected in the negative supply rail and the
voltage across it is proportional to the output current.
This voltage is applied to the emitter and base of silicon
transistor TR 1, which will be unaffected when the volt-
age is lower than about 0.5. If the voltage exceeds
0.5 volt TR1 will commence to pass collector current,
thereby diverting current from the zener diode.

With a potential of about 0.6 volt across R1, TR1
will be biased almost to saturation, whereupon the
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| % BFY52
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Fig. 2. The complete circuit of the power supply unit. Current limiting is given by R1 and TR1T
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voltage across the zener diode and, in consequence, the
power supply output will be virtually zero. It is obvious
from Ohm’s Law that a voltage of 0.6 across R1, which
has a value of 19, corresponds to a current of 0.6 amp,
or 600mA. As a result, 600mA is the maximum output
current that can flow, even when the output is short-
circuited.

Although the current limiting configuration is
extremely simple and requires only two additional
components, it nevertheless works extremely well,
giving a very well defined current threshold. Note,
hcwever, that it is only intended to provide short term
protection. The output should not be short-circuited
indefinitely as, in time, this will cause TRS5 to be
destroyed by overheating. .

Meter M1, in company with series resistors R7 an
R8, forms a voltmeter having a full-scale deflection of
25 volts. This monitors the power supply output
vcltage. C3 provides a low a.c. impedance across the
zener diode and reduces any hum ripple here and at
TR3 emitter, thereby producing a level of electronic
smoothing across VR1. C4 provides further smoothing
If the unit is used with equipment such as a Class B a.f.
power amplifier, C4 provides any current peaks which
exceed the 600mA threshold of the current limiting
circuit.

S2 is the positive/negative output earth switch. This
component must be a break-before-make type as a
make-before-break switch will short-circuit the output
whenever it is operated.

COMPONENTS

‘The mains on-off switch, S1 (a) (b), is a rotary toggle
type. If difficulty is experienced in obtaining a 2-way
break-before-make rotary switch for S2, a 3-way switch
may be employed with no connection made to the centre
fixed contact. This has the slight disadvantage that the

The components inside the supply unit

switch has to pass through two indent ‘clicks’ instead
of one when it is adjusted from one position to the other.
In the prototype, meter M1 is a 0-50uA movement and
the type employed is from the Henelec 38 Series
retailed by Henry’s Radio. A small economy would be
effected by using a 0-500uA or 0-1mA meter from the
same Series. With a 0-500uA meter R7 requires a value
of 47kQ, and with a 0~1mA meter it requires a value of
22kQ). The value of R8 is found by experiment after the
unit has been completed. Variable resistor VRI1 is a
standard carbon potentiometer. If R1 cannot be
obtained in % watt 59, carbon, a small wire-wound
resistor, such as that available from Henry’s Radio in
1 watt, can be employed instead.

The two diodes, D6 and D7, in the constant current
section can be any small general purpose silicon diodes,
suitable types being BAY31 or OA200, etc. Mains
transformer T1 is a Douglas component type MT112,
and it can be obtained from Adam Scientific Products,
Ltd., Byre House, Simmonds Road, Wincheap,
Canterbury, Kent, CT1 3RW. The BC257 required for
TR2 is listed by Electrovalue Ltd., 28 St. Judes Road,
Englefield Green, Egham, Surrey, TW20 OHB.

Resistors
(All fixed vSlues 4 watt 59% unless otherwise stated)
R! 1
R2  220Q
R3 15kQ
R4  820Q
RS 3.3kQ

R6 1.8k 1 watt

R7 470k 29, high stability

RS see text

VR1 5kQ potentiometer, linear carbon .

Capacitors
C1 500uF electrolytic, 50 V. Wkg.
C2 500uF electrolytic, 50 V. Wkg.
C3 10uF electrolytic, 35 V. Wkg.
C4 1,000uF electrolytic, 25 V. Wkg.

Transformer
T1 Mains transformer, secondary 30V at
500mA, Douglas MT112 (see text)

Meter
M1  0-50pA meter, Henelec 38 Series (see text)

Switches
S1(a) (b) d.p.s.t. rotary toggle
S2s.p.d.t. rotary, break-before-make

COMPONENTS

Semiconductors
TR1 BFYS2
TR2 BC257
TR3 BCl07
TR4 BFYS0
TRS 2N3055
D1 1N4002
D2 1N4002
D3 1N4002
D4 1N4002

DS 27V zener diode type BZY88C27
D6  silicondiode (see text)
D7  silicon diode (see text)

Miscellaneous
3 control knobs
1 insulated terminal, red
1 insulated terminal, black
4 rubber feet
3-core mains lead
1 grommet
Printed circuit materials
Aluminium sheet, plywood, etc. for case (see text)
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Fig. 3. Most of the power supply unit components

are fitted to a printed circuit board, the copper

side of which is shown here. This is reproduced
full-size for tracing
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A close-up view of the printed circuit board
assembly

PRINTED CIRCUIT BOARD

Most of the components are mounted on a printed
circuit board measuring 63 by 2% in. The copper side of
the board is reproduced full-size in Fig. 3, whilst Fig. 4
shows the layout on the component side of the board.
The letters ‘X’ and ‘Y’ apply to the same corners in

Figs. 3 and 4, and assist in mentally orienting the

two views. The printed circuit board is prepared in the
usual way, and the three mounting holes are drilled for
6BA clearance.

When the board has been etched, drilled and
thoroughly cleaned, the various components are
mounted in the positions shown. The printed circuit
board assembly is completed by soldering in the flexible
insulated leads which will later connect to the output
sockets, TRS, T1 secondary and VR1. The approximate
lengths of these leads can be judged by referring to the
photographs of the prototype and to Fig. 6. They should
be made slightly on the long side, and can be cut to the
final required lengths when the free ends are connected.

THE CASE

Construction of the case commences by cutting out
two 18 s.w.g. aluminium sheets 94 by 21 in. These form
the front and rear panels. The front panel then requires
the holes shown in Fig. 5. No diameters are given for
the holes for S1, S2, and the two output terminals, as
these depend on the particular components used here,
The large cut-out for the meter may be made by means
of a fret saw. The four small meter holes are drilled
for 6BA clearance, and their positions can be marked
out, after the large hole has been made, with the aid of
the meter itself.

The rear panel is next drilled to take the mains input
cable grommet and TRS. The hole for the grommet
is at the centre of the panel. The exact positioning for
TRS is not critical and it may be mounted at the point
indicated in the photograph of the rear. It should be
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Fig. 4. Layout and wiring on the component side of the board

central between the top and bottom of the panel. Most
retailers will supply TRS with a mica washer and
insulating bushes, whereupon the mica washer can be
used as a template to mark the hole positions for this
transistor. Alternatively, the positions can be taken
from the transistor itself. The transistor is mounted
directly to the panel and is not insulated from it. A tight
thermal contact between the transistor and the panel is
essential, and the panel surface must be flat and free
from burrs at any of the holes.

The construction of the remainder of the case is
illustrated in Fig. 6. The 97 in. dimension shown for the
top and bottom panels assumes that & in. thick ply-
wood is employed. If a different thickness is used then
the 9% in. dimension is changed to a figure equal to
94 in. plus twice the thickness of the wood. The parts
of the case are next glued together by means of a high
grade adhesive, such as Araldite. This adhesive is
employed for securing the aluminium panels in position
as well as the wooden parts. The lid is made so that it is
a tight push fit into the rest of the case.

When the adhesive has firmly set, four small holes are
drilled near the corners of the case bottom to allow
rubber feet to be mounted. Then, the printed board
assembly and the other components are mounted in
their respective places. The approximate positioning of
the board assembly and transformer T1 can be judged
from Fig. 6. The printed circuit board requires three
short 6BA mounting bolts with small spacing washers
between the bottom of the case and the board underside.
T1 is mounted by means of two short 4BA bolts. All the
bolt heads are below the case bottom.

A solder tag is fitted under the upper mounting nut of
the meter which is nearer VR1. As already mentioned,
JANUARY 1975

TRS5 is bolted direct to the rear panel, and a solder tag
under one of its mounting nuts provides the connection
to its collector. Silicone grease should be applied to the
transistor and panel surfaces to ensure a good thermal
contact.

WIRING

The free ends of the leads from the printed circuit
board are now trimmed to length and connected to the
appropriate components. The mains lead is passed
through the grommet in the rear panel and its live and
neutral wires connected to two of the tags of S1 (a) (b),
as in Fig. 2. The remaining two tags of S1 (a) (b) are
then connected to the primary of T1. The mains earth

o 1 et Y2 et 2 ‘T
e 11
RO
QY NG s |
%eg :
- | ‘ *
518"

ol2"

Fig. 5. Drilling details for the front panel. The
material is 18 s.w.g. aluminium sheet
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18swg. aluminium rear panel, recessed /4"

5% 214’ 36"
plywood side
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Base, 978% 5% Y 16* plywood
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wooden corner

pieces
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18 s.w.g. aluminium front panel, recessed /4"

l
-

Lid, 978°% 5" 3/16”plywood

3la’x 2“square wood

Fig. 6. How the case and lid are made up. As is

explained in the text, the case width dimension

needs to be altered if ‘a different thickness of
plywood is employed

The connections around the mains transformer.
Also to be seen are the two series resistors for
the panel meter
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wire connects to the arm of S2. Also connected to this
switch arm is an insulated wire which travels to the
solder tag secured under the mounting nut of the meter.
Thus, the front panel is cbnnected to the mains earth,
In Fig. 2 the front panel is represented by the chassis
symbol.

A further insulated wire connects the negative
terminal of the meter to the negative output terminal of
the power supply. R7 and R8 in series are connected to
the positive meter terminal, and their remote end is
connected to the positive output terminal by another
insulated lead, in the manner shown in the photograph
of the interior of the unit. For the time being, R8 can be
a 12kQ resistor if a 0—-50pA meter is employed, a 1.8kQ
resistor if the meter is 0—-500uA, or a 1kQ resistor if the
meter is 0—1mA. These values will allow the meter to
give approximate indications of output voltage. Con-
structors who prefer to have resistors secured between
fixed points may fit a small 2-way tagstrip to the
cabinet bottom near the meter and solder one lead of
R7 and both leads of R8 to this.

TESTING

After all the wiring has been thoroughly checked the
unit can be connected to the mains and switched on.
Connect a multimeter set to read 25 volts across the
output, and check that VRI controls output voltage
over a range of about 2.5 to 25 volts.

Many panel meters have a fairly wide tolerance and,
in order to obtain an accurate front panel voltmeter for
the: power supply, different values for R8 should be
tried experimentally until one is found which causes the
reading of the panel meter to agree with that of the
multimeter connected to the output terminals. Obvious-
ly, the multimeter should be a good quality type if a
high degree of accuracy is to be given. With the proto-
type, a value of 12kQ was found to be correct with the
0-50uA meter, but it is quite possible in some cases
that R8 may require a value quite far removed from the
temporary value given to it.

To check the current limiting circuit, a high wattage
resistor of about 22Q is connected across the output
terminals with the output voltage set to 22 volts. If the
unit is working correctly this should cause the output
voltage to drop to around 13 volts. The dissipation in
the 22Q resistor used for this test is about 8 watts.
However, a resistor with a lower wattage rating can be
used if it is connected to the output terminals for a very
short period only.

When using the power supply unit it must be re-
membered that the front panel is always at earth
potential and is coupled to whichever output terminal
is selected by S2. The rear panel of the unit is, however,
at the same potential as the collector of TRS5. Great care
must be taken to ensure that the rear panel does not
come into contact with any earthed objects as damage
to components can then be caused. For output voltages'
below 10 volts, the maximum output current should be
derated linearly from 500mA at 10 volts to 330mA at
2.5 volts.

To finish off the unit, constructors who feel confident
to carry out the task may carefully mark up the scale
of the meter in terms of volts from zero to 25. The case
may then be given a coat or two of varnish. The appear-
ance of the front panel is improved if legends indicating
control functions are added. These may be taken from
‘Panel Signs’ Set No. 4. [ ]
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Three
Waveband
Transistor
Portable e e

Part 2.

By Sir Douglas Hall, K.C.M.G., M.A.Oxon.

The article published in last month’s

issue described circuit operation and

the construction of this receiver. This

concluding article gives details on

setting up and the assembly of a
suitable case.

ETAILS OF CIRCUIT OPERATION AND A DESCRIPTION OF

the major part of the construction of this receiver

were given in the article which appeared last month. We
now carry on to the process of settling up.

SETTING UP

It is next necessary to fit and connect up the two
batteries on the battery platform. The PP3 battery is
held in place by the 1 in. spring clip, whilst the No. 800
battery is fitted, negative terminal strip downwards,
between the screws at holes C and E of the platform.
The positive terminal strip presses against the bolt at
hole C, and the battery is secured in position by means
of the s.r.b.p. strip of Fig. 3(c). Set SI to short waves,
VC1 with its vanes fully open, VR1 fully anti-clockwise,
VR2 slider fully to the left as seen in Fig. 2, VR3 fully
clockwise and VR4 with its slider fully to the track end
connecting to the anode (negative) lead-out of DS5.
Temporarily disconnect the lead between S2 and the
positive terminal of the 3 volt battery and insert a
current reading meter set to give a clear indication of
8mA. Switch on and turn VRS clockwise. Adjust VR4
to give a reading of 8mA. Take the meter out of circuit,
and replace the connection to S2. For maximum useful
life of the battery it is helpful to repeat this adjustment
after the receiver has been in use for about 20 hours and
the battery voltage has settled down.

Next set the meter to give a reading of 0.7 volt with at
least 20k meter resistance in circuit. That is to say, a
20k<) per volt meter may be set to read 1 volt or more
full-scale, a 10kQ per volt meter to read 2 volts or more
full-scale or a 1kQ per volt meter to read 20 volts or
more full-scale. The 0.7 volt reading should, in the last
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case, just be capable of being resolved. Clip the meter
across VR 3, with positive to the tag which connects to,
TR2 collector, and adjust VR2 until the reading of 0.7
volt is given. Disconnect the meter.

Turn VR1 carefully in a clockwise direction until a
slight hiss is heard. Short wave stations should be heard
around the dial, the bands which provide most signals
depending on the time of day or night. Keep the receiver
in its most sensitive state by adjusting VR1 to the point
at which the hiss occurs, and orientate the receiver for
best results when a station is found. Position L1 on the
7 in. ferrite rod so that the 19 metre band is received
with the vanes of VCI1 almost fully open. This will in-
volve one or two turns of L1 lying beyond the end of the
rod. Do not reduce the number of turns in L1 in an
attempt to have the coil fully on the rod, as this will
result in a refusal of the circuit to oscillate at the high
frequency end of the short wave band.

Next set S1 to medium waves. Check that the re-
ceiver functions satisfactorily and that medium wave
signals are picked up. It is permissible to add a few turns
to, or remove a few turns from, L2 if either end of the
medium wave band is not properly covered.

Similarly check for reception on the long wave band.
If no wiring mistakes have been made and the receiver
has been set up as described on the short wave band,
results should be satisfactory on the other two bands.

When all the setting up processes are completed, the
speaker panel and the plywood panel of Fig. 4(b) can be
screwed together. Place insulating tape over the speaker
frame at any points where this may touch or short-
circuit against components and wiring on the group
board.
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Fig.'ﬁ(a). A hinge-on case for the receiver may be assembled with the parts shown here. The precise
positioning of the two hinges is not important. The four holes required for mounting rubber feet to part B
are not shown

. (b). The parts of (a) assembled togethe

RECEIVER CASE

A case can be made up as shown in Fig. 5. The
dimensions given here are for guidance and may be
amended slightly if the receiver ‘chassis’ has not been
made exactly to the dimensions given in the construc-
tional details. Note that there is a 2 in. square aperture
in part C. The case is fixed to the ‘chassis’ by means of
the two small hinges shown in Figs. 5 and 4(b). These
are on the inside of the speaker panel but are on the
outside of section B of the case. Section B is the bottom
of the case, and is fitted with four small rubber feet to
ensure that the hinges do not scratch any surface the
receiver is placed on.

The case is covered with Fablon or Contact before it
is fitted to the receiver ‘chassis’. A piece of thin speaker
fabric is affixed to the inside of the 2 in square cut-out
after the Fablon or Contact has been applied.

A neat appearance can be given by covering the top of

the receiver, which is the plywood panel of Fig. 4(b),
with an extra panel of s.r.b.p. covered with Fablon or
Contact. This may have glued to it a card tuning scale,
inscribed with wavelengths or frequencies, for VCI.
Two tuning scale pointers can be made with wire and
screwed to the flange of the tuning drive. A particularly
neat effect is given by alternatively fitting a circular
piece of Perspex to the tuning drive flange. This can be
inscribed with two radial lines on either side of the
tuning drive spindle.

The current drawn for from the PP3 battery is a little
less than 1mA. The current from the No. 800 battery
can rise to 50mA or more at a.f. output peaks, but it will
be around 10mA for low level outputs. At the time of
writing, these two batteries cost less than a single PP9
type, which many similar receivers would employ. Also,
the use of two batteries makes for very stable operation
on the short wave band. [ |

THREE TRANSISTOR REGENERATIVE RECEIVER

In Fig. 3 of this article, which appeared in the November
issue, the lower lead-out of Cl is shown connected to

the lower lead-out of R2. There should be no connection
between these two points.

CONSTRUCTOR’S CROSSWORD - SOLUTION

Across

1, Morse Key. 5, Henrys. 9, Tracings. 10, Acumen.
12, Actors. 13, Condense. 15, Interference. 18, Trans-
mitters. 23, Negative. 24, Double. 26, Auntie. 27,
Antinode. 28, Design. 29, Ohmmeter.
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Down

1, Mutual. 2, Reacts. 3, Emitron. 4, Edge. 6, Encoder.
7, Remanent. 8, Sintered. 11, MOSFET’s. 14, Believe.
16, Standard. 17, Tangents. 19, Setting. 20, Rhodium.
21, Abvolt. 22, Veneer. 25, Inch.
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" PULSE
COUNTING
F.M. TUNER

Part 2.

Details of circuit operation and

cabinet assembly were given in last

month’s issue. This concluding article

completes the information on con-

struction and also describes the

building of a mains power supply
unit.

HE R.F. AMPLIFIER SECTION IS ASSEMBLED ON A 6-WAY
tagstrip, as shown in Fig. 7. The tagstrip employed

by the writer had a length of approximately 3 in., and
the s.r.b.p. strip on which the tags are mounted is
horizontal. If a similar type of tagstrip cannot be
obtained, it may be cut out from an R.S. Components

Mounted in mixer
section, see 1ig.9
s

VC| fixed vanes

Pos. supply from
|.F. component pane}

Fig. 7. Components on the r.f. amplifier tagstrip.

Stout wires connect VC3 to the tagstrip so as to

hold it securely in position. The lead to C17

negative tag is not needed if a battery supply is

to be used. For clarity, L1 is omitted; the manner

in which this coil is connected is described in
the text.
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By R. A. Penfold

18-way ‘Standard’ groupboard. An 8-tag section should
be cut out, and the two end tags then drilled out to
provide mounting holes. The 6-way tagstrip thus
obtained will be a little shorter than that.used by the
author but will still, nevertheless, be satisfactory. The
R.S. Components groupboard can also provide the
tagstrip required, later, by the mixer section.

In the r.f. amplifier layout shown in Fig. 7 all leads
are kept as short as possible, especially those connecting
to chassis. All tags and component wires should be
tinned before soldering, and VC3 should be mounted
in a position which enables it to be adjusted from above
the tagstrip. The two end tags are connected to chassis
by way of solder tags held under the mounting nuts, as
shown in the diagram.

For clarity, coil L1 is omitted from Fig. 7. This coil
is made from a short length of 16 s.w.g. enamelled
copper wire and is self-supporting. It is wound on any
& in. diameter former, such as a ¥ in. diameter twist
drill, and has precisely 5 turns. These are well spaced
out, and the finished coil is stretched out to a length of
4 to 1 in. before the former is removed. The coil has
lead-outs about } to } in. long, and it connects to tags
2 and 5 of the tagstrip in Fig. 7 by these lead-outs.
Before it is mounted, a tap needs to be made into the
coil 1} turns from the end which will connect to tag 2.
The enamel is scraped off at the tapping point and the
bare wire underneath is tinned. The coil may then be
soldered to the two tags, ensuring that the lead-outs
are no longer than the dimension just mentioned. The.
coil is positioned above the tagstrip.

The coaxial aerial input socket is coupled to the r.f.
amplifier strip by a short length of coaxial cable. At the
amplifier strip the centre conductor of the cable is
soldered to the tap in L1 and its outer braiding is
earthed to the solder tag connecting to tag 1. The other
end of the braiding is also earthed, being connected to
the solder tag held under one of the nuts securing the
coaxial socket.

Coil L2 has 1} turns, spaced approximately by wire
thickness, of 16 s.w.g. enamelled wire with an inside
diameter of & in., and it is also self-supporting.
Although this coil is connected to the r.f. amplifier
tagstrip it is positioned at the mixer tagstrip, being in
line with coil L3 and thereby providing signal coupling
to the latter. The two lead-outs of L2 are about 4 in.
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[
4BA nut 34” 4BA bolt

—
| ——

\Componcnt panel
or tagstrip

4BA hexagonal
threaded spacer—"]

o T

Base plate

Fig. 8. Threaded hexagonal spacers are used to
space off the tagstrips and component boards.

long and pass .behind the 2-gang tuning capacitor
before connecting to tags 3 and 4 of the amplifier
tagstrip. It may be found more convenient to solder L2
into circuit after the mixer section has been assembled
and mounted in position.

The r.f. amplifier tagstrip is mounted to the tuner
base plate in the position shown in Fig. 5 (published
last month). It must be spaced a little clear of the base
plate to ensure that none of the tags short-circuit to
chassis. The method employed is illustrated in Fig. 8,
and this same method of spacing is used for the mixer
tagstrip and the component boards.

MIXER-OSCILLATOR

The mixer-oscillator section is shown in Fig. 9. This
is wired on a 7-way tagstrip of the same type as is used
for the r.f. amplifier. The length of the tagstrip in the
prototype is approximately 33 in. and, if necessary, a
suitable alternative can be cut out from the R.S.
Components 18-way groupboard in the same manner
as was described for the r.f. amplifier tagstrip. The end
tags are earthed to chassis, as illustrated, and again all
leads must be kept as short as possible.

Earth for
LF.panel

VC; fixed vanes
Pos. supply from VR2

Fig. 8. The mixer-oscillator section. Coil L2, at
the earthy end of L3, is shown in broken line
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Coil L3 is almost identical to L1, having the same
number of turns, the same wire, the same inside
diameter and the same lead-out length. It is, however,
only % in. long and it does not have a tap. Coil L2 is
shown in broken line alongside the earthy end of L3.

L4 is a home-wound r.f. choke. It consists of 45 turns
of 24 s.w.g. enamelled wire pile-wound on the body of a
1 watt 47kQ resistor. The ends of the winding are
anchored by being soldered to the lead-outs of the
resistor fairly close to the body. The resistor lead-outs
are then, in turn, soldered into circuit at the tags
indicated.

The completed mixer-oscillator section is mounted
alongside the 2-gang tuning capacitor in the position
illustrated in Fig. 5. For convenience, VR2 and C14 are
separate from the tagstrip, being mounted on the i.f.
amplifier component board.

The layout of the circuit modules inside the case

I.F. AMPLIFIER

The i.f. amplifier, discriminator and a.f. amplifier
stage are assembled on a plain 0.1 in. Veroboard having
37 by 17 holes. The component layout is illustrated in
Fig. 10, the wiring under the board being shown in
broken line. The board is cut from a larger piece with
the aid of a Junior hacksaw, after which the two 4BA
clear mounting holes are drilled out. This type of board
is fairly brittle, and care must be exercised when it is
being cut and drilled.

The various components can then be mounted in the
positions shown in the diagram, their leads being bent
over after they have passed through the appropriate
holes in the board. Most of the wiring can be carried out
using the component lead-outs themselves, although
two lengths of bare tinned copper wire will be needed
for the positive and negative rail leads which traverse
most of the length of the board. Two wires need to be
insulated with sleeving, these being the lead from C6
to TR3 base and that from C11 to TR6 base. The output
of the mixer-oscillator section, at the junction of R3 and
L4, connects to the i.f. component board by way of a
short length of coaxial cable. The braiding of this cable
is earthed to chassis at the component board end only,
in the manner indicated in Fig. 10. The holes which

RADIO & ELECTRONICS CONSTRUCTOR
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Pos. supply to Co on RF. amp.
Earth lead to mixer-osc. PRl 2 P

/Mounting holes 4BA clear \
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Fig. 10. Components and wiring on the i.f. amplifier board. The discriminator and a.f. amplifier are also
assembled on this board

take the tags of VR2 and TR6 are slightly enlarged by
careful drilling. All the wiring under the board should be
kept close to its underside so that there is no risk of
short-circuits to the tuner base plate when the board is
mounted in position.

The a.f. output from the board couples to VR1 via a
screened lead. Capacitor C13 is mounted at the volume
control central tag in the manner shown in Fig. 11. The
connection from this capacitor to the output phono
socket is made via a screened lead also.

When completed, the component board is mounted
to the tuner base plate in the position indicated in Fig. 5.

MAINS SUPPLY UNIT

The tuner can be powered by a 9 volt battery, such as
a PP6 or PP7, and since the current consumption of the
tuner is only about 10mA the battery will have a long
life. There is ample space for it inside the case. Should a
battery be employed, its negative terminal is connected
to any convenient chassis point. Its positive terminal
is routed via one pole of switch S1 to the positive input
point, at R11, of the component board of Fig. 10.

If a mains-powered version is preferred the simple

JANUARY 1975

No connection to
braiding here

Phono socket

Outer contact’

and chassis

\

Fig. 11. Wiring to volume control VR1. If the
phono socket employed does not have its outer
contact common with chassis the chassis
connection here should be made by way of a
solder tag secured under one of its mounting nuts

centre contact
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stabilized supply shown in Fig. 12 can be used. In this
simple circuit, D2 and D3 provide full-wave rectification
into the reservoir capacitor Cl35, this being followed by
the smoothing and voltage stabilizing circuit incorpor-
ating R13, C16, C17 and zener diode D4. Originally,
C17 was not included, but it was added when it was
found that the hum content without it was too high. The
value of C17 is not very critical, but it should be at least
2,500puF. T1 is any small mains transformer offering
9-0-9 volts at some 80 to 100mA, and which is capable of
fitting into the space available. This particular trans-
former does not have mounting feet, but two solder"
tags may be soldered to it to enable it to be bolted down.

Most of the power supply components are assembled

on a second piece of 0.1 in. Veroboard, this also being
the plain type and having 24 by 13 holes. This board is
shown, from the component side, in Fig. 13, the wiring

: wx " )
p - S g Sl *|  under the board being indicated in broken line. As with

Close-up of the r.f. amplifier and mixer-oscillator
sections

the i.f. component board, the power supply board has

The following components are required for the
optional mains power supply.

Resistor
R13  100Q } watt 109,

Capacitors
C15  1,000pF electrolytic, 15 V. Wkg.
C16  1,000pF electrolytic, 12 V. Wkg.
Cl17  4,000pF electrolytic, 12 V. Wkg.

COMPONENTS

Diodes

D2 1N4002

D3 1N4002

D4 BZYC88CIVI
Neon

NE1 Neon bulb assembly, 250V
Miscellaneous

Plain Veroboard, 0.1 in. matrix
2 4BA % in. threaded spacers.

Transformer Clamp (for C17)
T Mains transformer, secondary 9-0-9V, #in. grommet
80-100mA 3-core mains lead
Sia D2 R
13 +9v
L 1 If : . b AW
|
| It
| : = |
! i3 ll 9-0-9V
| NE;| i
| | |
I I Q. ! PYe cic o =Te
AC.mains < | L ! il - 15 o 16 hoy w17
| T T D
| 3
N ./u/ P alt
L4 ]
St
E
\ JZ_ —
Fig. 12. Circuit of the mains power supply unit
1]
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9volt pos. to L.F. component pane!

Earthed at Mounting holes 4BA clear
R.F. amp. .
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Earthed on solder tag at
mounting bolt of T

Fig. 13. Most of the power supply components are mounted on a second piece of plain Veroboard

to be cut out and drilled with care. Wiring up on the
board is carried out in the same manner. As may be
seen from the photographs and from Fig. 5, Tl and C17
are mounted on the base plate separate from the board,
C17 being secured in a horizontal position by means of
a home-made aluminium clip.

A solder tag is fitted under one of the nuts securing
the mains transformer, and the earth lead of the mains
cable is soldered to this. The live and neutral mains
leads connect to the two poles of S1, these in turn
connecting to the primary of T1, as in Fig. 12. If any
doubt exists as to tag positioning on S1, its two poles
may be identified with the aid of a continuity tester or
ohmmeter. The neon lamp assembly, which as already
mentioned is of the type having its own integral series
resistor, connects to the primary of T1 either at the
transformer tags or at Sl tags, according to which is the
more convenient. The neon assembly should, preferably,
have flying leads.

Angled view looking at the rear

JANUARY 1975

AERIAL

The input circuit is designed to accept a quarter wave
whip aerial. This merely consists of a short metal rod
about } in. in diameter, coupling to the receiver via a
length of coaxial cable. The inner and outer conductors
of the cable connect to the coaxial plug at the receiver
in normal manner, but only the centre conductor of the
cable connects to the whip aerial, there being no con-
nection to the outer conductor at this end.

The length of the rod is calculated from the formula:

Length = 2808
Frequency,
where length is in inches and frequency is in MHz. For
the band covered here, the length works out at about
30 in. There is no need to have a different length for each
station, as an aerial cut for the centre of the band gives
satisfactory results. A dipole can also be used, and will
give better results. The additional element will also be
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Inside the front panel, as seen from the rear

30 in. in length, and will connect to the outer conductor
of the coaxial cable.

In nearly all instances the three main B.B.C. signals
are transmitted with horizontal polarisation, whereupon
the receiving aerial must also be horizontal. It will have
directional properties and should be orientated for
maximum signal strength.

With an indoor aerial, results will vary considerably
with the positioning of the aerial. Generally speaking,
the aerial should be mounted well away from walls,
which have an adverse effect on the signal, and should
be as high as possible.

ADJUSTMENTS

For initial testing, VR2 is set to pass almost the
maximum supply voltage to the oscillator circuit. This
setting is nearly fully clockwise. VC3 is set to half its
full capacitance, or to about a quarter of full capaci-
tance if a 10pF trimmer has been employed here. The
output may be applied to an a.f. amplifier or to a crystal
earphone, and a suitable aerial connected. VR1 is set
for maximum a.f. output. The tuner is then switched on
and the 2-gang capacitor adjusted in search of a signal.
It should be possible to tune in a few stations. For the
best sensitivity, VR2 is turned as fully clockwise as
possible before instability occurs. This will show up as a
sudden increase in noise as VR2 is turned clockwise.
The author did not find the setting required in VR2 to
be too critical so long as a good aerial signal was
present.

The r.f. amplifier is adjusted for maximum signal by
adjusting VC3 with a plastic trimming tool. The effect
of opening ‘out or contracting the turns of L1 can also
be tried. It should be mentioned that this adjustment
will not have a very marked effect on sensitivity as the
tuning of the r.f. stage is very broad.

The prototype has been found to be extremely
sensitive for such a simple circuit. When the author’s
tuner was initially tested, an aerial consisting of two
crocodile clip leads joined end to end was connected to
the centre contact of the coaxial socket and, once the
circuit had been properly adjusted; this produced a well
limited signal. The author lives 25 miles from the
transmitter, and the tuner was in a ground fioor room.
The signal to noise ratio of the tuner is extremely good,
and frequency stability is more than adequate.

(Concluded)
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MIDLAND
NATIONAL
AMATEUR RADIO

AND ELECTRONICS

EXHIBITION

The Amateur Radio Retailers Association held their
Third Annual Exhibition, at the Granby Hallis, Leicester
during the first weekend in November.

The event was well up to the standard set by the two
previous ones, and we understand that the attendances
comfortably exceeded those of the previous years. Again
there was a good balance between new equipment on
display, and components and used equipment.

Exhibition of this nature give an excellent
opportunity for seeing much of the new equipment
available and making an appraisal of prices and
developments between the various makes of equipment
offered. There is such a variety of equipment available
for the radio and electronics enthusiast these days that
choosing what seems to fill one’s needs best is often
difficult, and the display of current and new products at
this Exhibition was most helpful in making compari-
sons. Prices varied from extreme to extreme — you could
pay up to £800 for a shortwave receiver and £105 for a
‘Squeeze’ Morse Code Keyer! It was interesting to note
that on one surplus equipment Stand, antique radio
receiving equipment was being offered for sale! You
could buy a ‘1920 vintage’ domestic radio receiver, with
horn speaker for about £15. Is this going to be the next
‘craze’?

Much of the new transmitting and receiving equip-
ment for the radio amateur has digital readout facilities,
which is an attractive feature likely to encourage those
with longish pockets to seriously consider changing
their existing equipment.

Interesting sidelines of the amateur radio scene were
being demonstrated, such as SSTV - Slow Scan TV -
and Teleprinting, and it was good to see that the
Shortwave Listener was not forgotten.

The Granby Halls are a good location for an exhibi-
tion of this nature, and there is plenty of space available,
in spite of the many stands and large numbers of
visitors, to see what one wanted and to stand around
and meet and chat with friends who, apart from
contacts ‘on-the-air’, one only gets the opportunity of
meeting at events of this kind.

The organisers are once again to be congratulated
for putting on an excellent show.

RADIO & ELECTRONICS CONSTRUCTOR
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ALTERNATIVE SPEAKER
FEED CIRCUIT

By N. R. Wilson

A method of speaker coupling which can offer potential
advantages.

VT HE USUAL CIRCUIT FOR FEEDING A SPEAKER FROM THE

output of a transistor amplifier is by means of a
series capacitor, as shown in Fig. 1. The series capacitor
can, typically, be 1,000uF or more. In some instances
this method of connection can cause a heavy surge of
current to flow in the speaker immediately after the
amplifier has been switched on. The amplifier output
point rises quickly to half the supply rail voltage, and
there is then a relatively high current in the speaker as
the series capacitor charges up.

ALTERNATIVE APPROACH

If the amplifier standing output voltage is governed
by a potential divider across the supply rails at an earlier
stage, it is possible that a reduction in switch-on surge
current can be achieved by using the alternative coup-
ling arrangement shown in Fig. 2. The earthy side of
the speaker is now returned to the junction of two equal
value electrolytic capacitors connected in series across
the supply rails. These two capacitors perform the
secondary function of providing a bypass capacitance
across the supply rails which is equal to half the capacit-
ance of either. The speaker is now connected direct to
the amplifier output point and is coupled to the ampli-
fier earth via the two capacitors.

Amplifier

High value
capacitor

Speaker

Fig. 1. The usual method of coupling an

amplifier to its speaker.
JANUARY 1975

N
Amplitier =

High value
capacitors

L/
:

Fig. 2. An alternative approach discussed in the
text. The two capacitors have equal values.

On switch-on, the two electrolytic capacitors charge
up to the full supply voltage. As their values are equal,
it can be reasonably expected that their junction will be
at about half the voltage which appears across their
outside terminals during the period of the charge. At the
same time, the amplifier output voltage, being potential
divider controlled, will be at approximately half the
voltage across the supply rails as the two capacitors
charge up to the full supply voltage value.

Thus, as the amplifier supply voltage rises to its full
level after switch-on, the amplifier output and the
junction of the two capacitors both carry about half the
rail voltage at all instants during the period of charge.
The result, theoretically at any rate, is the elimination of
the switch-on current surge in the speaker.

There are snags, of course, the most obvious one
being that it is difficult to obtain two electrolytic
capacitors of precisely the same capacitance because of
the wide tolerance on value of these components. Also,
the voltage at the amplifier output, even when potential
divider controlled, will not be at exactly half the supply
rail voltage during the period when the capacitors
charge up.

Nevertheless, the circuit approach is of interest and
could well merit the attention of the experimenter who
likes to develop his own amplifier designs
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LIGHT -
EMITTING

DIODES ;

By R. J. Caborn

Some unusual circuits incorporating small light-emitting diodes.

IGHT-EMITTING DIODES, OR L.E.D.’S, HAVE REDUCED IN

cost dramatically over the last few years. At the time
of writing, small red l.e.d.’s are retailing at between
20p and 30p, whereupon they become attractive for
experimental applications.

FORWARD CHARACTERISTIC

The author has not seen any published forward
current — forward voltage curves for small l.e.d.’s and so
he decided to check the forward performance of some
diodes for himself. The diode type he chose was the
Texas Instruments TIL209. This is a red diode rated at
40mA maximum, and the manufacturer specifies the
static forward voltage as 1.6 volts typical and 2 volts
maximum at a forward current of 20mA.

The author checked the forward voltage across four
of these diodes for forward currents from zero to 30mA
and in all cases obtained the characteristic shown in Fig.
1 with hardly any noticeable spread. The l.e.d. com-
mences to emit visible light at about 1.5 volts forward
voltage, after which the forward voltage becomes 1.55
volts at ImA and 1.6 volts at SmA. The forward voltage
then increases very slowly to 1.7 volts at 30mA.

The characteristic from 5 to 30mA exhibits an
extremely low slope resistance, and this can be consider-
ed as 0.1 volt divided by 25mA, or 4Q. It becomes
feasible, therefore, to give consideration to the idea that

368

an l.e.d. could be used not only to provide an indication
that an instrument is switched on but also to give a low
stabilized voltage for use in that equipment as well. A
typical circuit giving a stabilized voltage of about 1.6

15V, Cillumination_starts

:Forward

voltage

Forward current (mA)

Fig. 1. The forward current — forward voltage
characteristic of a group of le.d.’s checked by
the author.
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Fig. 2(a). An le.d. having the characteristic

shown in Fig. 1 is attractive for use in a low

voltage stabilizing circuit. This diagram also

identifies the anode and cathode of the device

symbol.

(b). Two l.e.d.’s in series give a higher stabilized
voftage.

volts is shown in Fig. 2(a). Two l.e.d.’s in series, as in
Fig. 2(b), provide a stabilized voltage of twice the value,
together with a regulation resistance of 8(. This
regulation resistance is far lower and the stabilizing
performance is much better than are given by a standard
3.3 volt zener diode. In Figs. 2(a) and (b) the series
resistor may have a value which causes a current of
between § and 30mA to flow in the diode or diodes.

Before concluding on this particular subject it must be
empbhasised that the characteristic shown in Fig. 1 is nora
manufacturer’s curve, but is purely a curve arising from
the author’s experience with a few red l.e.d.’s of the type
stated. Since the primary function of an le.d. is to
provide visible light within the voltage and current
ranges specified by the manufacturer, there is no
guarantee that any particular l.e.d. will offer a similarly
low slope resistance, and the stabilizing circuits shown
in Figs. 2(a) and (b) have to be looked upon as being
experimental.

SWITCHING CIRCUIT

The fact that a red le.d. (having a performance
similar to those checked by the author) commences to
emit light at 1.5 volts and then stabilizes at 1.6 to 1.7
volts3 makes possible the interesting circuit shown in
Fig. 3.

When in this diagram switch S1 is closed, LED2
becomes illuminated. The voltage of around 1.6 to 1.7
volts which is dropped across this diode appears also
across D1 and LED1. However, D1 is a silicon rectifier

+9v
o 4 k S
IN4OO2 T+
LED LED
A f 2
~F -
T TiL209 T TL209
C
b4 R|
B £ 390n
TIL209
Lead-outs -

Fig. 3. In this circuit LED2 lights up when S71
is closed and LED1 lights up when S1 is open.
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and cannot pass forward current until there is a forward
voltage of about 0.6 volt across it. In consequence,
LEDI does not light up. When the switch is opened,
LED2 extinguishes and LED1 becomes illuminated,
since there is now no restriction on the voltage across
this l.e.d. and D1.

Fig. 3 is a technical novelty but it could have a minor
application as a continuity tester by removing S1 and
connecting two test leads in its place. LED1 then lights
up when there is no circuit between the two test leads,
whilst LED2 lights up if they are short-circuited
together. The l.e.d.’s light up immediately current flows
through them, and the fact that one l.e.d. extinguishes
and the other lights up when the test circuit is made or
broken gives a more readily noticeable indication of test
conditions than would be given by, say, a battery and
filament bulb or by an ohmmeter. Care should be taken
to ensure that the test leads are not accidentally con-
nected to a source of voltage which could apply a
reverse voltage across LED2 exceeding its maximum
reverse rating of 3 volts.

BATTERY VOLTAGE MONITOR

An l.e.d. may be employed to monitor the battery
supply voltage in an item of equipment, giving an indi-
cation when the voltage is too low for proper function-
ing

A very simple circuit suitable for equipment having a
nominal 9 volt supply is shown in Fig. 4. Here, a zener
diode is connected in series with the l.e.d. and its series
resistor, whereupon small changes in battery voltage
cause relatively large changes in l.e.d. current.

With a 6.2 volt zener diode, as shown, the circuit of
Fig. 3 performed in practice in the following manner. A -
voltage of 9.6 volts caused an l.e.d. current of about
17mA to flow; 9 volts a current of 11mA; and 8.5 volts
a current of 4mA. The l.e.d. extinguished when the
supply voltage dropped to 8 volts. Thus, the circuit is
capable of indicating when the battery voltage is 8 volts
or less. If indication were required at a lower voltage, a
zener diode with a smaller voltage rating could be
employed and a new value found for R1. The latter’
should be such that l.e.d. current is about 10 to 15mA
at a voltage of 9 volts less 1.6 volts (dropped in the
l.e.d.) and the zener voltage. In Fig. 4 the voltage across
R1, when the supply is 9 volts, works out at 9 minus
1.6 and 6.2, or 1.2 volts. The calculated l.e.d. current
with a supply at 9 volts is thus 12mA. In practice the
current varies slightly from the calculated value due to
tolerances in the zener diode and the series resistor.

The circuit of Fig. 4 has the disadvantage of drawing
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a relatively large current when the battery voltage is
near its nominal value. This disadvantage could be
overcome by inserting a push-button between the
positive rail and the zener diode (or anywhere else in the
series circuit) this button being pressed whenever it is
desired to check battery condition. A second disadvan-
tage with Fig. 4 is that the l.e.d. becomes progressively
dimmer as battery voltage falls.

The somewhat more complex circuit shown in Fig. 5
overcomes both these objections. In Fig. 5§ the l.e.d.
does not become illuminated until the battery voltage
falls to a predetermined level. The only current drawn
from the supply at levels above that at which the l.e.d.
lights up is, in consequence, quite low. In practice it is
approximately 2mA.

When the battery voltage is above the predetermined
level sufficient current flows into TR1 base via ZD1 and
R1 to cause this transistor to bottom. Its consequent
low collector voltage then keeps TR2 turned off and the

+9v
(nominal)
0 L LED,
- ]
sav T Rs £ #/T meeo9
22kn ¥
R = Ry
kn T 240n
TR2
BCI07

BCI07
Lead-outs

Fig. 5. A more efficient voltage monitor circuit
incorporating two transistors.
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Fig. 4. A simple circuit in which an l.e.d. is used
to monitor battery supply voltage.

l.e.d. is extinguished. As battery voltage falls so also
does the voltage at the lower terminal of the zener diode.
Eventually a voltage is reached where there is insufficient
current in TR1 base to keep this transistor fully con-
ductive; its collector current falls and base current
flows into TR2. TR2 turns on and the l.c.d. lights up to
indicate that the battery voltage has fallen to the pre-
determined level. .

There is no regeneration between TR1 and TR2, but
the very high overall gain which is given when TR1 is
turning off and TR2 is turning on is sufficient to give an
abrupt illumination of the le.d. when the battery
voltage reaches the predetermined level. If, for some
reason, the battery voltage increases, the l.e.d. will
extinguish in an equally abrupt manner. .

The voltage level at which the circuit operates can be
pre-set by adjusting R2. With the author’s unit it was
found that when the potentiometer was set to insert its
full resistance into circuit the l.e.d. became illuminated
at a battery voltage of 6.7 volts. With R2 set very near
minimum resistance the circuit operated at a supply
voltage of 10 volts. Intermediate settings for R2 select
intermediate voltages for circuit operation. Obviously,
voltages in excess of 9 volts will not be required, where-
upon part of the track of R2 is not used. However, it is
$0 easy to set up this potentiometer that there is no point
in inserting a fixed resistor in series with it to ensure
that all its track is usefully employed.

To set up R2, a supply voltage equal to that at which
it is required the circuit to operate is applied. R2 is
initially set to insert maximum resistance into circuit,
after which it is slowly adjusted to insert continually
decreasing resistance. A setting will then be found at
which the l.e.d. abruptly lights up. This is the required
setting for the potentiometer.

Capacitor C1 is connected across R2 to prevent r.f.
oscillation during the instant of change-over in the cir-
cuit. Such oscillation is possible if R2 is set to insert a
high level of resistance into circuit. Should it be desired
to have the circuit operate at a lower predetermined
voltage than a value of about 6.7 volts, as was given
with the author’s circuit, a zener diode having a smaller
voltage rating should be employed.

The l.e.d. in Fig. § will not be illuminated at very low
supply voltages. However, such voltages will be so small
that the supplied equipment will, in most instances,
similarly not operate.

In the circuits of Figs. 3, 4 and 5, the fixed resistors
are 3 watt components. In Fig. 5, R2 may be a skeleton
potentiometer. The zener diode in both Figs. 4 and §
can be rated at 200 to 400mW. ]
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“ HAPPY,”” ANNOUNCED DICK, “‘AND
Preposterous New Year to you,
Smithy!”

“And,” returned Smithy, “the same
to you, my boy.”

The pair beamed benevolently at
each other as they took off their rain-
coats and hung them up behind the
workshop door. Smithy rubbed his
hands together briskly and gazed
around him. The workshop still bore
the ravages of their pre-Christmas
burst of activity, during which a dis-
proportionately large number of sets
had decided, in the period leading up
to Christmas Day, to join the ranks of
the unserviceable. Since then, however,
several days off and a week-end of
blessed peacefulness had intervened,
and Dick and Smithy had spent only
one short desultory morning in the
workshop clearing up odd jobs before
embarking on New Year’s Eve.

Now, on the second day of the year,
they had arrived together. In the
workshop, test equipment was still
stacked untidily on both their benches,
and these were liberally littered also
with odd spare components. Also
present were Dick’s Christmas decora-
tiors: the two paper chains which
hung from corner to corner, the
cotton-wool snow on the windows,
the huge plastic Santa Claus on the
wall above Smithy’s bench and the
equally enormous rubber reindeer on
the wall above Dick’s.

ELECTRONIC VOLTMETER

“Blimey,” commented Dick lazily.-

“The place looks a bit of a shambles,
doesn’t it?”

“1t must do,” replied Smithy with an
JANUARY 1975

air of equal indolence, “if you notice
i.”

“Do you realize,” continued Dick,
“that there isn’t a single set in for
repair?”’

“Isn’t there? Then that’s a highly
satisfactory state of affairs.”

“Stap me,” said Dick, surprised. I
don’t think [’ve ever heard you say
anything like that before. You're
usually going up and down the agony
column if we haven’t got half the
neighbourhood sets lined up to be
fixed.”

“They’ll soon start coming in,”
replied Smithy sagely. *“What I'm
pleased about is the fact that we have
got a few hours spare. We can use that
time to make up a little project ’ve
been thinking about during Christ-
mas.”

“A project, eh?
interesting.”

1t should be,” confirmed Smithy.
“T’ve worked out all the circuit details
and all that’s now required is the
actual building.”

“What’s it to be? A bit of test gear?”

“That’s right,” stated Smithy. “It’s
going to be a low cost knockabout
electronic voltmeter with a very high
tnput resistance.”

“That will certainly be useful here,”
stated Dick warmly. “Can I have a
look at the circuit?”

Smithy opened a drawer in his
bench and produced a sheet of paper
with a circuit diagram on it. (Fig. 1.)

“Here it is,” he announced. "“If you
come on over I’ll explain how it
works.”

Eagerly, Dick picked up his stool
and seated himself alongside the
Serviceman. He glanced at the circuit.

“At first sight,” he remarked, ‘it

>

This sounds
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This month,
Smithy the
Serviceman,
together with his
able assistant,
Dick, starts the
New Year with
the construction
of a simple
inexpensive
electronic
voltmeter. This
offers ranges .
from 0-1 to 0-500
volts, and has an
input resistance
of 156MQ on all
ranges.

looks as though you’ve got some sort of
bridge arrangement with a meter
strung between two f.e.t.’s.”

“That’s a fairly close description,”
stated Smithy. “The first thing 1 want
to point out is that the two f.e.t.’s are
both MOSFET’s. That word is an
abbreviation for Metal Oxide Silicon,
or Semiconductor, Field Effect Tran-
sistor. With normal depletion f.e.t.’s
the gate is an infusion of opposite
polarity semiconductor material in the
main channel, but with a MOSFET
the gate is a layer of metal which is
completely insulated from the channel
by a very thin layer of silicon oxide.
Because of this it is possible to employ
a MOSFET in a voltmeter circuit in
which you forget all about current
flow in the gate. You just think in
terms of voltage only.”

“Where,” asked Dick suspiciously.
*“is the snag?”

“The only snag,” replied Smithy, “is
that the very thin MOSFET gate
insulation can be easily broken down
by a high static voltage. So you have to
take special precautions when con-
necting a MOSFET into a practical
circuit, and particularly when you
apply a mains soldering iron to the
gate lead-out.”’

“This must lead to a lot of trouble
when MOSFET’s are being handled by
retailers and people like that.”

**Not really,” replied Smithy. “When
MOSFET’s are in store or in transit
they have the gate lead-out short-
circuited to the other lead-outs. A
typical method of providing the short-
circuit is to fit a small springy wire
clip round the leads. This is then
removed when it is desired to use the
MOSFET.”

n
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Fig. 1. The circuit of the electronic voltmeter. The MOSFET s in the TRT and TR2 positions are available from
Henry's Radio Ltd. The zero set control, VR2, has a wide range to accommodate spread in the MOSFET’s.
R171 and VR2 are later removed and a set zero control circuit with a lower range is connected in their place

VOLTMETER OPERATION

“Fair enough,” said Dick. “Well,
let’s get down to this voltmeter of
yours.”

“Okey-doke,” replied Smithy equab-
ly. “I’ll deal quickly with the power
supply arrangement first. The volt-
meter is fitted with a 12 volt battery,
and the positive terminal of this
connects, via the on-off switch S2, to
the simple voltage regulator given by
zener diode D1 and transistor TR3.
A stabilized voltage of about 9.1 volts
appears across the diode and this is
applied to the base of TR3. TR3 acts
as an emitter follower. and a stabilized
voltage of about 8.5 volts is then
available at its emitter for the volt-
meter circuits. Okay up to now?”

“Sure.” said Dick. “Pm a bit
puzzled, though, by the fact that you’ve
shown a chassis connection which
doesn’t go to either the negative or the
positive supply rail.”

“That chassis connection,” ex-
plained Smithy, “provides a common
return with the negative input test
terminal. It connects to the junction of
RI12 and R13, and these hold it at
about 2.4 volts positive of the battery
negative terminal.”

“These two resistors have fairly high
values,” said Dick critically. “Won’t
they cause the negative and positive
battery rails to be floating?”*
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“Not really,” replied Smithy. “The
standing current in R12 and R13 is
0.7mA, and this is more than enough
to hold the battery negative and
positive rails rock steady with respect
to chassis potential. The current drawn
from the junction of these two resistors
by the circuit to the left of them is
virtually zero, and it consists only of
leakage current between the substrates

. and the channels of the MOSFET’s.

A MOSFET substrate, incidentally, is
merely a layer of semiconductor
material having opposite polarity to
that in the channel. The MOSFET’s
we are using here are R.C.A. 40468A’s
and, with these, the substrate lead-out
is also common to the metal case. In
consequence, we can earth the sub-
strates and the cases to the chassis
line.”

“I see,” remarked Dick. “Let’s
carry on to the part of the circuit
which includes the 504A meter you’ve
marked as M1.”

“Well, now,” said Smithy. “This
meter couples between the two MOS-
FET sources and, in conjunction with
the series resistors R9 and VRI, acts
as a voltmeter. Both of the MOSFETS
are source followers. A source follower
is rather like a valve cathode follower
because, when the gate goes positive so
also does the source, and also because
the source has a potential which is
positive of that on the gate. Now, TR 1

www americanradiohistorv com

couples to the voltage which is to be
measured and, if that voltage is zero,
TR1 gate is at chassis potential.
Typically, the source voltage is then
some 3.5 to 4 volts positive of the
negative supply voltage from the
battery. If the voltage at TRI1 gate
with respect to chassis is zero then we
want the 50pA meter to read zero too,
and so we adjust VR2 until the source
of TR2 is at the same potential as the
source of TR1! VR2 then becomes the
set zero control for the electronic
voltmeter and it’s- mounted on the
front panel. Okay?”’

“Yes, that seems fair enough,”
replied Dick. “Under these conditions
you’ll be getting about the same current
flowing in R10 that you do in RS,
won’t you?”’

“That’s right,” concurred Smithy.
“The two MOSFET’s will both be
passing the same channel current and
we can reasonably expect that any
changes in performance in one due to
ambient temperature variations will be
at least partly balanced out by a
similar change in the other. If any small
changes do occur, they can be corrected
by readiusting the zero set control
with the test terminals short-circuited.
You’ll notice that VR2 can take the
gate of TR2 all the way from the
negative battery line to half the
stabilized voltage. 1 found in a few:
preliminary experiments with these’
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MOSFET’s that this wide range was
needed in practise to take up spread in
different 40468A’s. Anyway, we’ve
now established that VR2 is the zero
set control, and it is adjusted so that
the SOxA meter reads zero when there’s
no test voitage applied to the gate of
TR1. As you’ll see later, we’ll be
changing the zero set circuit for one
having a smaller range, but don’t
bother your head about that for the
moment.”

TEST VOLTAGE

“What happens,” asked Dick,
“when a test voltage is applied?”

“Ah,” said Smithy. ‘“What happens
then is that the test voltage takes the
gate of TR positive of chassis. The
source of TRI also goes positive,
whereupon the needie of the 50upA
meter is deflected away from zero to
the right. Now it’s necessary at an
early point in the design of an elec-
tronic voltmeter like this to make an
arbitrary choice of the voltage at TR1
gate which will cause the 50pA meter
to give fuli-scale deflection. I settled
here for 1 volt, and this figure fits in
nicely with the voltage range resistor
network which is switched by S1.”

“I suppose,” remarked Dick, *“that
the purpose of VR1 is to set up the
50uA meter so that it reads f.s.d.
when there’s 1 volt positive on TRI
gate.”

“That’s correct,” agreed Smithy.
“VR1 need only be set up once, and a
small skeleton pre-set pot can be used
here.”

Dick gazed at the circuit with
increasing interest.
“What,” he asked, ‘‘about the

voltage range resistors?”’

“Do you mean R1 to R6?7”

“I do.”

“Those resistors,” explained Smithy,
“present a resistance of 15MQ to the
test terminals on all voltage ranges.
All we have to do then is simply tap
TR gate into suitable points along the
resistor chain by means of the range
switch, S1. The chain uses preferred
resistor values, which should make it
easy to obtain R4, RS and R6. It will
be harder to obtain single resistors for
R1, R2 and R3, though, because close
tolerance values above 1MQ are more
difficult to find. If necessary, R1, R2
and R3 can each consist of two or
more close tolerance resistors in
series.”

“That seems reasonable enough,”
commented Dick. “How exactly does
the voltage range circuit work?”

“Let’s say,” replied Smithy, “that
we put the range switch, Si, to the 500
volt range. This means that the 50pA
meter should give full-scale deflection

when a voltage of 500 is applied to the
test terminals. Now, we know that the
meter gives an f.s.d. reading when the
gate of TR1 goes positive by 1 volt,
and so it is obvious that the range
switch must now tap off one five-
hundredth part of the voltage on the
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test terminals.”

Smithy pulled his note-pad towards
him and scribbled out a circuit.
(Fig. 2(a).)

“If you add up the values of Rl to
R6,” he went on, “youll see that they
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6 the range resistors shown
here are selected. These allow
one five-hundredth part of
the input voltage to be
applied to the gate of TRI.
(b). The input resistor values
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0-100 volt range
(c). The input circuit given
when the 0-50 volt range is
switched in
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come to the 15MQ figure I mentioned
just now. So the voltage across the
30kQ resistor will be 30kQ over 15MQ,
or one five-hundredth part, of 500 volts.
In consequence, 1 volt is applied to the
gate of TR1.”

“I see,” grunted Dick thoughtfully.
“Incidentally, doesn’t that 2.2MQ
resistor in series with the gate of TR1
have any effect on the voltage?”

“It has no effect at all,” replied
Smithy. “Everything in TRI gate
circuit operates simply in terms of
voltage. You can short out that 2.2MQ
resistor when the voltmeter is giving a
reading, and the reading won’t alter
one little bit.”

“Then why have the 2.2MQ resistor
in the circuit in the first place?”

“In company with C1,” explained
Smithy, “it forms a simple protection
circuit -for the gate insulation of TR1.
These two components'ensure that any
transient voltages or spikes at the test
terminals won’t reach the gate, where
they could otherwise break down the
gate insulation.”

“I’m with it now,” said Dick. “How
about the 100 volt range?”’

“This time,” replied Smithy, ¢Sl
selects RS and R6 in series, and these
have a total value of 150kQ. A figure
of 150kQ over 15MQ corresponds to a
fraction of one-hundredth. Thus, one
hundredth part of 100 volts is applied
to the gate of TR1, and gives an f.s.d.
reading in the meter. If 50 volts is
applied when the 50 volt range is
selected, the voltage applied to TR1
gate is that across R4, RS and R6 in

series. These total up to 300kQ, which .

means that one fiftieth part of 50 volts
is fed to TR1 gate.” (Figs. 2(b) and

“Blow me,” said Dick, impressed.
“Those resistor values certainly fit
neatly into place. Let’s see what
happens with the 10 volt range. This
gives us R3 to R6 in series and these
add up to, let me see now, 1.5MQ;
-1.5MQ is one-tenth of 15MQ and so we
must get f.s.d. in the meter when
there’s 10 volts across the test ter-
minals.” (Fig. 3(a).)

“If you look at the 5 volt range
next,” said Smithy, “you’ll find that
the total resistance given by R2 to R6
is 3MQ.” (Fig. 3(b).)

“And that,” chimed in Dick,
“means that one-fifth of the test
voltage is applied to TR1 gate. Finally,
when the 1 volt range is selected the
positive test terminal just goes direct
to the gate of TR1, so that this time a
test voltage of 1 volt gives the f.s.d.
reading in the meter.” (Fig. 3(c).)

CONSTRUCTION

“Exactly,” concurred Smithy. “The
‘delightful part of the range switch
calculations is that everything is in
terms of voltage with no current flow
at all. Well now, Dick, how about
embarking on your first constructional
job for the New Year?”

“My trusty soldering iron,” res-
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ponded Dick, “is, at the
ready.”

*“Good,” said Smithy. “I’ve collected
all the bits and pieces you’ll need,
including a metal box to act as a case
for the voltmeter.”

as ever,
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Fig. 3(a). Input resistor values
for the 0—10 volt range
(b). One-fifth of the input
voltage is applied to TR1 gate
on the 0-5 volt range
{c). On the 0-1 volt range
the positive test terminal
couples direct to the gate of
TR17

“Wouldn’t a plastic case be just as
good?”’

‘A metal case is better,” said Smithy.
“The input circuit is at such a high
impedance that it’s desirable to have it
screened. In consequence, all the parts
can be fitted inside the metal case with
only the positive and negative test
terminals on the outside. The metal
case is common with the negative test -
terminal and to the chassis symbol in
my circuit diagram.” .

“What about the 12 volt battery?”’

“A couple of 6 volt PP1 batteries in
series will do nicely here,” said Smithy.
“These won’t be excessively bulky and
they should give a pretty long life
since the current drawn from them at
12 volts is only about 8mA.”

Smithy reached to the back of his
bench and pulled forward a card-
board box.

“Here you are,” he.said, handing
this over to his assistant. “You’ll find
all the components here. The layout
of the parts inside the case isn’t
critical, and I’ll leave you to sort that
out.”

Dick looked through the contents
of the box.

“Hello,” he said, *“‘you’ve put in a
couple of 4-way transistor holders and
a 2kQ pot.”

“The holders are for the two MOS-
FET’s,” explained Smithy. “The idea
is that we fit the MOSFET’s to these
holders after all the wiring has been
completed. This reduces the risk of
gate insulation breakdown. We’ll use
the 2kQ pot later, and 1 should add
that the wiring to R11 and VR2 need
only be of a temporary nature at this
stage.”

Cheerfully, Dick took the cardboard
box and Smithy’s circuit over to his
bench. It was not long before the
workshop resonated to the screech of
Dick’s electric drill as he made a
series of holes near the periphery of
that needed for the meter cut-out.
Smithy breathed a sigh of relief as the
last hole was drilled, but the ensuing
silence was soon shattered by the rasp
of Dick’s half-round file as he started
cleaning up the meter hole. Shudder-
ing, Smithy cast his eyes around for a
task that would take his mind off the
ear-splitting racket from Dick’s bench.
He spotted the two Christmas paper
chains and decided that now would be
as good a time as any to take these
down.

He carried his stool over to a corner
of the workshop and, standing on this,
attempted to unfasten the end of one
of the paper chains. It seemed to be
secured very firmly to the wall and his
efforts eventually ended  with him
tearing the chain at the point where it
left the wall. Mystified, he attempted to
remove the chains at the other three
corners. but met with similar results.
There were, now, four small torn
pieces of gaily coloured paper stuck,
apparently immovably, to the wall at_
each corner of the workshop. The
centres of the two paper chains were
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fixed to the flex of the light in the
middle of the' ceiling, and Smithy
decided next to remove them from this
point. He ended with four separate
segments of paper chain, leaving two
fragments of brightly coloured paper
adhering, seemingly for ever, to the
flex.

Scratching his head, Smithy took
his stool back to his bench and
pondered the situation. It was some
time before he realised that the sounds
of metal-work from his assistant’s
bench had ceased.

“Hey, Smithy!”

The Serviceman dismissed the mys-
tery of the paper chains from his mind
and walked over towards his assistant.
The latter had already started on the
wiring of the voltmeter. The 0-50pA
meter, the two switches, the zero set
potentiometer and the test terminals
were already fitted to the front panel,
and Dick had mounted a number of
small tagstrips on the rear surface of
this to take the remaining components.

“Any problems?” asked Smithy.

“Only with R1, R2 and R3,” replied
Dick. “What have you provided for
these?”’

“Ah yes the high value resistors,”-

responded Smithy. “Well, | was lucky
enough to obtain a single close
tolerance 1.5MQ resistor for R2. R3
will have to be a IMQ and a 200kQ
resistor in series. The best I could do
for R1 was four separate 3MQ
resistors, and these can also be
connected in series.”

“Righty-ho,” said Dick obligingly.
“I thought I’d have to do something
like that from the resistors you’d put
in the box. It won’t be long now before
I get this job completed.”

FINAL TESTS

Smithy leaned over Dick’s bench,
watching his assistant as he briskly
carried out the remainder of the wiring.
And, indeed, it was not long before
Dick proudly pronounced that the
last solder joint had been completed.
Smithy carefully checked the wiring,

connected up the two PPl batteries
and switched on. Taking up the leads
of Dick’s testmeter he checked the
voltage between the negative battery
terminal and the emitter of the BC107.
The meter indicated a comforting 8.6
volts. Smithy switched off the battery
again.

“The voltage stabilizing part is all
right,” he announced. “Let’s fit the
MOSFET?s to their holders.”

He took up the two 40468A’s,
removed the lead-out short-circuiting
wires and carefully fitted them into the
transistor holders. He next set VR1 to
insert maximum resistance into circuit,
adjusted VR2 to mid-travel and
switched on. The needle of the 0-50pA
meter moved over to just below full-
scale deflection. Smithy adjusted VR2
and soon had the meter giving a zero
reading.

“Blimey,” remarked ' Dick, *“that
_se'} zero control is pretty fierce, isn’t
it?”

*“Tt is rather,” agreed Smithy. “As I
said earlier on there’s a very wide
spread in these MOSFET’s so far as
gate-to-source voltage is concerned.
There is, even, a slight risk with some
MOSFET?’s that you won’t be able to
get a zero reading within the range of
VR2. If this occurs the best plan is to
swap the two MOSFET’s over and try
again. Anyway, the next job is to set
up VRI. All we need here is a 3 volt
battery, a pot having any value between
500Q and 20kQ and the use of your
testmeter to indicate the input voltage.”

Smithy quickly found a potentio-
meter and battery and connected
these up to produce a test voltage of
1 volt, as monitored by Dick’s test-
meter. He then connected the electronic
voltmeter to this 1 volt source, selected
the 0-1 volt range and adjusted VR1
for an f.s.d. reading in the electronic
voltmeter. He disconnected the elec-
tronic voltmeter, rechecked the setting
of its zero set potentiometer and
coupled it to the 1 volt source once
more. He then gave VRI a final
adjustment and switched off the meter.
(Fig. 4.)

Testmeter

+
T

i I"_'l }+
2

.. 3
_-Test terminals

Electronic
voltmeter

Fig. 4. VR1 is set up by applying a test voltage of 1 volt, as monitored
by another voltmeter. The electronic voltmeter is switched to the
0-17 volt range during this operation
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“There you are,” he announced, “al}
we now need to do is to make a change
to the circuit around VR2.”

“Is that,” asked Dick, “why you
said that I should wire in R1l and
VR2 temporarily only?”

“It is,” confirmed Smithy. “It’s
necessary for VR2 to have a wide
range initially in order to cater for
MOSFET spread. But, after VR1 has
been set up, this wide range is un-
desirable because it can result in high
currents flowing in the 50uA meter.
So what you do now is measure the
resistance between the emitter of TR3
and the slider of VR2, and between the
slider of VR2 and the negative side of
the battery. You then fit a 2kQ or a
2.2kQ pot in place of the 10kQ one,
and put fixed resistors on either side of

battery negative line.”

“Thatsounds reasonable,” remarked
Smithy. “What you now need to do is
to change R11 to 12kQ, put in the 2 or
2.2kQ pot in place of VR2, and insert
a 6.2k resistor between the bottom of
?’RZ track and the negative battery
ine.”

Dick walked over to the spares
cupboard and returned with the two
fixed resistors.

Smithy looked on as Dick made the
circuit alterations for the new zero set
control. A thought occurred to him.

“I’ve been taking down the paper
chains you put up for Christmas,” he
remarked, *“‘and I just couldn’t un-
fasten them at all. How did you secure
them to the walls and to the light flex?”

“I stuck them there.”

it having values which will enable this “What with?”
to give a zero reading when it’s at “Araldite.”
about the centre of its travel.” (Fig. 5.) “Oh.”
TR3
New resistors =
2R
ol TR 3
G 4 20r 22kn
Mi Z Set zer0
/ 3
hd Sh—1'ss
RoZ

ANARA
WW
2
o

y N

Fig. 5. The final set zero control circuit. The two added fixed resistors
have values to suit the particular MOSFET employed in the TR2
position

“I’ll soon get that done,” said Dick,
reaching for his testmeter.

“I should remove TR2 from its
holder whilst you’re making these
circuit changes,” advised Smithy.
“There’s no point in taking risks with
its gate insulation.”

“Okey-doke,” said Dick cheerfully,
as he removed the MOSFET.

He applied the test prods of his
meter to the electronic voltmeter.

“There’s 13kQ between the emitter
of TR3 and the slider of VR2,” he
called out. “And there’s about 7kQ
between the slider of VR2 and the
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Smithy looked at the rubber reindeer
above Dick’s bench. Standing up, he
grasped one of its back legs and tugged.
The figure changed in shape but still
remained tenaciously secured to the
wall. Smithy released the leg, where-
upon the reindeer snapped back
smartly to its original form.

“Did you,” asked Smithy, “stick
this reindeer in place, too?”

“Yes, I did,” replied Dick absently,
busy with his soldering iron.

“What with?”’

“Araldite.”

The Serviceman gazed doubtfully at

wwWwW americanradiohistorv com

the apparently immovable rubber
figure. The first tremors of foreboding
arose in his mind.

“I’ve wired up the new set zero
circuit,” announced Dick. “Let’s try
it out.”

He refitted the MOSFET to its
transistor holder and switched on.
This time the set zero control was much
easier to adjust and caused far less
meter deflection.

“Very good,” commented Smithy.
“We were a bit lucky there. We might
have had to fiddle around a bit with
the values of these extra fixed resistors
before we got them right.”

“Well,” said Dick, ‘‘that’s one
electronic voltmeter all complete and
working.”

But Smithy had become pre-
occupied with other matters. He
pointed a finger at the plastic Santa
Claus above his bench. .

“Did you fix that in place with
Araldite, too?”

“I did.”

Smithy walked over to his bench and,
reaching up, caught hold of the beard
of the Santa Claus. The plastic figure
did not have the elasticity of the rubber
reindeer but, as Smithy pulled, it
slowly changed shape. The head
moved outwards towards Smithy, and
the front of the body became distorted
downwards. The figure still stayed
firmly affixed to the wall. When,
eventually, the despairing Serviceman
released the beard, the head started to
return, very slowly, towards its original
position. But Smithy had overstrained
the plastic and the head finally took up
a crooked sloping posture reminiscent
of abody on the gibbet. The face was
twisted out of shape, too; where
previously there had been a beatific
smile the mouth now exhibited a
salacious leer of unplumbable cor-
ruptness.

Smithy reeled back from this dread-
ful Santa Claus.

HAIRY OUTLOOK

But his cup of woe was not yet
replete. He suddenly caught sight of
the windows, each pane of which had
its complement of imitation cotton-
wool snow. Impulsively, he dashed
over to the nearest window and
scrabbled feverishly at the cotton-wool
balls. Each left a circle of matted fibre
stuck irremovably to the glass.

“Ye gods,” wailed the stricken
Serviceman. Hairy windows next!
How could you do it, Dick?”

“It was easy,” replied Dick airily.
“I just stuck the cotton-wool on with
what was left of the Araldite. I must
admit that I hadn’t realised it would
stick so strongly as it has, though.”

Men can always adjust to a changed
environment and, as the day proceeded,
Smithy found that he could still carry
on in the appallingly altered workshop.

Provided, that is, he didn’t raise his
eyes above bench level or attempt to
look out of the windows.
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Radio Topics

By Recorder

F.M. RADIO SUBSYSTEM

The rather striking photograph
which accompanies my notes this
month aptly demonstrates thc per-
formance capabilities of the SGS-
ATES integrated circuit type TDA
1200. This provides a complete sub-
system for the amplification and detec-
tion of f.m. signals.

The i.c. incorporates a three-stage
10.7MHz amplifier complete with its
own limiting stage and quadrature
detector, and has an internal supply
voltage regulator. It enables controlled
inter-signal muting (squelch) to be
carried out, and it provides a detected
audio output, an a.f.c. output and a
delayed a.g.c. output for the receiver
f.m. tuner. Further facilities are out-
puts for the switching of a sterco
decoder and for the driving of a
tuning meter.

The main performance features
claimed for the i.c. are high limiting
sensitivity, high a.m. rejection, high
audio output, low capture ratio, and
low distortion due to the high level
of linearity in the detector.

The TDA 1200 is encapsulated in a
16 lead dual-in-line plastic package.
Its manufacturers are SGS-ATES
Group of Companies, Via C. Oljvetti,
1, 20041 Agrate Br., Milan, Italy.

PIPED RADIO

The following story is quite true
and it was recounted to me by a
service engineer friend of mine.

Whilst calling on a family recently
about a matter unconnected with
work he noticed a length of rubber
garden hose running along the carpet
in one of their rooms. On investigating
further he found that one end of the
hose led to a leg of an easy chair then
travelled up its side to terminate at
the top of the chair back. In the other
direction the rubber hose went to the
leg of a table nearby then carried on
up to and over its surface. On the
table was a medium sized radio, over
the loudspeaker aperture of which
had been taped the open end of a
large tin funnel. The garden hose had
been passed over the narrow section
of the funnel.

On enquiring, my friend found that
an elderly man in the family was
rather deaf. In the past he had been
in the habit of turning the radio on at
full volume, thereby sending his next-
door’ neighbours spare. The funnel
and hose pipe was his answer to the
problem, since it enabled him to run
the set at a reasonable volume whilst
he sat in the chair with the hose pipe
end held near his ear. What frequencies

The TDA 1200 integrated circuit shown here provides all the active
components needed in an £ m. receiver between the tuner and the a.f.
amplifier stages. It is manufactured by SGS-ATES
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finally emerged after passing through
the combination of funnel and hose
pipe is a matter of conjecture but the
old chap who used the contraption
seemed to be quite satisfied.

Indeed, he walked into the room
whilst my friend was there and proudly
surveyed his handiwork.

“The neighbours don’t bang on the
wall any more now,” he remarked
contentedly.

ROTARY SWITCH WIRING

The appeal of our hobby is, I some-
times feel, that whilst many aspects
of it are quite simple, a job now and
again crops up which is surprisingly
difficult to carry out. I recently had to
devise a rather complicated 6-way
switching circuit for a project I'm
working on, and I started by getting
out pen and paper and working out
the simplest form the circuit could
take up. This is usually quite an
enjoyable task, especially if there are
a number of different possible com-
binations of switch connections. I got
things down to a 4-pole 6-way circuit
then, after a little head-scratching, to
a 3-pole 6-way circuit. After that I
looked around to see if I could find a
suitable switch. I did, in 4-pole 6-way!
It was a miniature rotary switch with
two wafers, each offering 2 poles and
6 ways.

Anyway, I proceeded to wire up the
3-pole version of the circuit, as I
wasn’t going to throw away all that
brain activity even if it did mean that
one of the switch poles would be
unused. And, after my first wiring
error, 1 decided to get my testmeter
out. I then used it, switched to read
ohms, as a continuity tester to ensure
that each tag I connected up to was
the right one.

It is, in fact, surprising how easy
it is to make a mistake when wiring a
new circuit to a miniature rotary
switch having a large number of tags.
It is necessary to remember all the
time that clockwise rotation of the
knob whilst looking at the front means
anti-clockwise rotation of the contacts
whilst looking at the rear. When
locating the contacts visually from the
rear there is a continual temptation
to fall into the trap of counting off
the tags in the wrong direction. The
best plan is to do what I belatedly
did, and that is to use a continuity
tester with one clip coupled to the
arm of the particular pole that is
being wired up, and then set the
switch knob to the position to be
wired up whilst actually looking at
the knob from the front. The cor-
responding fixed contact can then be
found with complete certainty by
means of the continuity tester.

Wiring up with a continuity tester
may take a little longer but at least it
proceeds without error, and there is a
hidden bonus in that the switch
contacts are themselves being auto-
matically tested at the same time as
the wiring is being carried out. ||
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PRECISION
POLYCARBONATE CAPACITORS
ALL HIGH STABILITY - EXTREMELY LOW LEAKAGE
440V AC (4~ 107) 63V Range +-1% +-29% +-5%
50 0.4 Sép 4ép 36p

0.1uF (18"x P .47 uF

0.22uF (1§”x3%") 5% 1.0pF 66p Sép 46p
0.25uF (13"x8") 62p 2.2pF 80p 65p 55p
047uF (137x4") Tip 4.7uF £1.30 £1.05 85p
0.5uF (13"x§") 7TSp 6.8uF £1.64 £1.29 £1.09
0.68pF (27 x4” 80p 10.0pF £2.00 £1.60 £1.40
1.0pF (27x3 Mp 15.0pF £2.75 £2.15 £1.90
2.0pF (2"x £1.22 22.0uF £3.50 £2.70 £2.55

TANTALUM BEAD CAPACITORS Values available: 0.1, 0.22,
0.47,1.0,2.2, 4.7, 6.8uF at 15 ‘425V or 35V; 10.0pF at 16V/20V or 25V;
22.0pF at 6V/10V or 16V; 33. EIF at 6V or 10V; 47.0uF at 3V or 6V;
100.0F at 3V, ALL AT 109 EACH; 10 for 95p; 50 for £4.00.

TRANSISTOR

BC107/8/9 9p BC183/183L 11p  BF194.12p BFYS1 20p
BC114 12p  BC184/184L 12p  BF19¢ 13p BFY52 20p
BC147/8/9 |0p BC212/212L 14p  BF197 13p OC71  12p
BC153/7/8 12p  BC547 12p  AF178 30p 2N3055 50p
BC182/182L 11p  BC558A  12p  BFY50 20p 2N3702/411p

1N914 ép; B for 45p; 18 for 90p. 1N916 8p; 6 for 45p; 14 for 90p.
1S44 5p; 11 for 89p; 24 for £1.00. IN4148 5p; 6 for 27p; 12 for 48p.
LOW PRICE ZENER DIODES: 400mW; Tol. 4-5% at5mA. Values
available; 3V; 3.6V; 4.7V; 5.1V; 5.6V; 6.2V; 6.8Y; 7.5V; B.2V; 9.1V;
10V; 11V; 12V 13V; 13.5V; 15V; 16V; 18V; 20v; 22V 24V; 27V; 30V,
All at Tp each 6 for 39p; 14 for 84p. 'SPECIAL: 100 Zeners for £5 50.
RESISTORS: High stability low noise carbon film 5%, % W at 40°C;
W at 70°C. E12 series only — from 2.20) to 2.2M0) ALL /&T1p EACH; Bp
or 10 of any one value; T0p for 100 of any one value. SPECIAL PACK~
10 of each value 2.2Q to 2.2MQ (730 resistors) £5.00.
SILICON PLASTIC RECTIFIERS - 1.5 Amp — Brand new wire
ended DOR27: 100 P.1.V. = Tp (4/26p); 400 P...V. = 8p (4/30p); 8O0 P.L.V. <
11p (4/4525p) BRIDGE RE TIFIERS: 24 Amp. 200V - 40p; 350V - 45p;
600V -
SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT S5p
each; 500, 1000, 22002, 4700, 680€1 1K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K,
47K, 100K, 250K, 680K, 1M, 2.5M, & 5M.
TRANSFORMERS: Prlmary 220240V, 12V @ 2A & 24V @ 1A. £2,00
plus 22p post.
PLEASE ADD C./ V.A.T. TO ORDERS. PLEASE ADD 10p
POST AND PACKING ON ALL ORDERS BELOW £5.00.
Send S.A.E. for lists of additional ex-stock items. Wholesale price lists
available to bona-fide companies. ALL EXPORT ORDERS ADD COST
OF SEA/AIRMAIL.

MARCO TRADING

t. C9, The Old School, Edstaston, NR. WEM, Salop.
Tol WHIXALL {Salop) 464 (STD 094872) (Props: MINICOIt Trading Ltd.)

Brochure, without obligation to:

| Q NAME

@ MODEL RADIO CONTROL
Detailing both Theory and Practice, this book,
by leading authority Paul Newell, has become

the standard reference work.

an advanced digital system.
134 pages.

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

RADIO MODELLER
BOOKS DIVISION,

64 Waellington Road.

Hampton Hill,
L

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

U.K. Packing
& Postage 32p

Middx.

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept AX 1374
P.O. Box 156, Jersey, Channel Islands.

ADDRESS

Block caps please '
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SMALL ADVERTISEMENTS

Rate: 5p per word. Minimum charge 75p
Box No. 10p extra.

Advertisements must be prepaid and all copy must be
received by the 4th of the month for insertion in the fol-
lowing 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. —, Radio and Electronics Cons-
tructor, 57 Maida Vale, London, W9 1SN

MINI MAINS TRANSFORMERS. 30 x 30 x 37mm. Cool,
quiet, British. Pri: 220/250V. Type MT3, 3-0-3V rms,
300mA, £1. MT7, 7-0-7V, 120mA, £1. VAT included. Use
MT3 for 3V or 6V rectified d.c., MT7 for 9V or 18V.
Circuits supplied. Mail order only. U.K. post 5p per order.
Amatronix Ltd., 396 Selsdon Road, South Croydon,
Surrey, CR20DE.

HARDWARE SUPPL4ES. Sheet aluminium, screws, nuts,
washers, etc. Fascia panels in aluminium, individual
requirements. Printed circuit boards, one-off or small runs,
individual and for patterns published in this magazin~
Send 10p for list. Ramar Constructor Services, 29 Shei-
bourne Road, Stratford-upon-Avon, Warwicks. CV37 9JP.

AERIAL BOOSTERS. Improve weak radio and television
reception. Price: £3.00, P. & P. 10p. S.A.E. Leaflets.
Lancashire Mail Order (R), 6 William Street, Stubbins,
Ramsbottom, Bury, Lancs.

SERVICE SHEETS for Televisions, Radios, Transistors,
Tape Recorders, Record Players, etc.,, from 5p with
free Fault Finding Guide. Over 10,000 models available.
S.A.E. enquiries. Catalogue 20p and S.A.E. Hamilton
Radio, 47 Bohemia Road, St. Leonards-on-Sea, Sussey.
Telephone Hastings 429066

FOR SALE: Polarised relays, suitable for RTTY termunal
units. £1.00. Box No. G235.

UNIQUE VHF KITS, 80 - 180 MHz. Receiver, tuner,
converter. World wide sales. £4.50p. S.W. Kits also
available. S.A.E. for literature. Johnsons (Radio C),
Worcester, WR1 3QQ.

FOR SALE: L.E.D.’, sirens, motors, meters, project cases,
electronic components — all cheap. Grimsby Electronics,

Lrallm)bert Road, Grimsby, Lincs. List 6p. (Callers Saturdays
only).

WANTED. Early radio books, prior to 1925. Box No. G236.

SUPERB INSTRUMENT CASES by Bazelli. Manufactured
from heavy duty P.V.C. faced steel. Hundreds of radio,
electronic and hi-fi enthusiasts are choosing the case they
require from our range of over 200 models. Generous trade
discount. Prompt dispatch. Free literature: Bazelli, Dept.
II:IX.Z 266li TSt. Wilfrids, Foundry Lane, Halton, Lancaster,

SERVICE SHEETS for Radio & TV etc. 40p each plus s.a.e.
Bell’s Television Services, 190 Kings Road, Harrogate,
Yorkshire, Telephone: 0423-55885. o

BUILD THE MULLARD C.C. TV CAMERA. Complete
kits now available from Crofton Electronics. Send large
s.ae. for details to:- 124 Colne Road, Twickenham,
Middlesex, TW2 6QS. Telephone: 01-898-1569.

FOR SALE: C60 cassettes, 30p each. 5p postage. Daniel
Collier, Sturtsbury Farm, Middle Street, Bumbles Green,
Nazeing, Essex.

(Continued on page 380)
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Bl PRE-PAK
AudioBargains

STEREO
DECODER

£4.50incl. P. &P

Ready-built unit. ready for connection to the IF stages of existing FM Radio or
Tuner The very latest 2nd Generation coil-less integrated circuit design. operating
on this phase locked loop system, offering even better stereo separation. Only
owing to our bulk buying capacity are we able to offer this at the old price

LED stereo indicator lights avaitable Redat25p Greenat4Q0p

3
ll L—
!
H-M-s- s @ ¥ =
Incl. P. & P

onl £1| 50 Order Code I.C.A. 1

On P.C. Board with all components or 2 on
one board for £2.60. Order Code 1.C.A. 1/S.

These amps are supplied with a free booklet on
col i up, sp i and easy to buld
projects using the .C.A. 1

oW

SWomy £1.80
10W oy £2.26

inch. P, & P.

These matchbox size amplifiers have an exceptionally good
tone and quality for the price. They are only 23” x 13“. The 5W
amp will run from a 12V car battery making it very suitable for
portable voice reinforcement such as public functions. Two
amplifiers are ideal for stereo. Complete connection details
and treble, bass, volume and balance control circuit diagrams are
supplied with each unit. Discounts are available for quantity
orders. More details on request. Cheapest in the U.K. Built
and tested,

Now availahle for 5 & 10WAMPS

Pre-assembled printed circuit boards 2° x 3° available in
stereo only, will fit ‘15 edge connector.

Stereo Pre-Amp 1 (Pre 1). This unit is for use with low gain
crystal or ceramic pick up cartridges. £1.10

Stereo Pre-Amp 2 (Pre 2) This unit is for use with magnstic
pick-up cartridges. £1.55

Stereo Tone Control (STC). This unit is an active tone control
board and when used with the right potentiometers will give bass
and treble boost and cut. £1.10

Instruction leaflet supplied with all units.
Packing included in prices.

PLEASE ADD VAT AT CURRENT RATE

e e e o e

Post and

i enclose £........ 8 Tracks/........ 3w
Amps/........

Stereo Pre-Amps 1........ Stereo Pre-Amps 2
Stereo Tone Controls (Pleese insert quantities and delete those
I not applicable). I

Dept. C, 222/224, West Road, .
Westcliff-on-Sea, Essex SS0 9DF
Tel: Southend (0702) 46344

—% "5 B 5§ B N ]
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PLAIN-BACKED

NEW STYLE
SELF-BINDERS

for your other magazines

(max. format 74" x 94°)

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)

PRICE 95p P. & P.18p

Available only from:—

Data Publications Ltd.
57 Maida Vale London W9 1SN
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JOIN THE INTERNATIONAL S.W. LEAGUE. Free

services to members including Q.S.L. Bureau, Amateur
and Broadcast Translation, Technical and Identification
Dept. — both Broadcast and Fixed Stations, DX Certifi-
cates, 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., £2.75 per annum. (U.K. and British
Commonwealth), overseas $7.50 or £3.00. Secretary
ISWL, 1 Grove Road, Lydney, Glos., GL15 5JE.

8 VOLUMES Newnes Radio & Television Servicing from

Volume 1 to 1959/60 edition. £16.00, post paid. Bell’s
Television Services, 190 Kings Road, Harrogate, York-
" shire. Telephone: 0423-55885.

FOR SALE: 10-18U oscilloscope, 4.5MHz bandwidth

30mV pk. to pk./cm, rise time less than 0.02uS, input
impedance 3.4MQ shunted by 12pF. Virtually unused.
£50 plus £5 p. & p. Also TW50K multimeter, 46 ranges ~
£8 plus £1 p.p., and T.T.145 transistor/diode tester
£10 plus £1 p.p. C. Moon, Studio 409, Central School of
Art, Southampton Row, London W.C.l. (Mon-Fri.
9a.m. to 6 p.m.).

RADIO, TV AND OTHER VALVES. Large stocks 1930-

1974. S.A.E. for quotations. Price list 15p. Also available
transistors and stylii. Cox Radio, 19 The Parade, East
Wittering, Sussex. Telephone: West Wittering 2023.

WANTED: Avo 8 or Selectest in good condition. Fair price

paid. Sharp, 9 Harold Road, Coventry, Warwicks.

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,

ANTIQUE WIRELESS ENTHUSIASTS. For all your

requirements in radio pre-1945 contact: Tudor Rees’s
Antique Wireless Service. Retail shop now open at 64
Broad Street, Staple Hill, Bristol. Telephone: 0272-565472.

1972 World Radio TV Handbook, only 75p post paid. Beil’s
Tt;:ilewsion Services, 190 Kings Road, Harrogate, York-
shire.

MAGNIFIERS, ideal for wiring printed circuit boards, etc.
4"‘ dia. lens on flexible arm and heavy base £6.00, also
Binomag headband magnifier — £5.70. Available by post
from Revor Optical & Technical, 36 Baker Street, London -
W.1. Telephone: 01-836 4536.

PRINTED CIRCUIT BOARDS. PCB from your pattern £1

plus 5p per square inch. From published patterns in this
magazine 50p per board. Add v.a.t. 5p P. & P. per pcb.
Mail Order only. TEC, 241 Burnt-Oak Broadway, Burnt
Oak, Middlesex.

WORLD DX CLUB covers all aspects of SWLing on

Amateur and Broadcast Bands through its monthly
bulletin *“‘Contact”. Membership costs £1.60 a year.
Enquiries to John Rush, 12 Northfield Road, Thatcham,
Berks.

(Continued on page 381)
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SMALL ADVERTISEMENTS
(Continued from page 380)

FOR SALE: Daystrom “Cotswold” 3-element Speaker,
25 watts programme capacity. 26 x 23 x 15 in. Current
list price of equivalent £68 for £40. Telephone: Dunster
501.

QUARTZ CRYSTALS. 5675 kc/s to 8650kc/s in steps of
25ke/s. 1" pin spacing. £2 for 20 our selection. 7000 to 7175
£1.00 each. ELES. Ltd., The Airport, Exeter, Devon.
Telephone 66523.

FOR SALE: 1973-74 edition Radio & Television Servicing by
McDonald & Co., £5.50 post paid. Bell’s Television
Services, 190 Kings Road, Harrogate, Yorkshire.

FOR SALE: Puffs and cans galore. Mica, ceramic, 2p each.
Smoothing blocks 60p each. Quantity discount. Send 10p
for list. Post and packing free on orders over £1.50.
Quartic Electronics, 6 Stancliffe Avenue, Bulwell, Notting-
ham, NG6 SHP.

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 repeaied. Two sheets for Sp. five
sheets for 10p. postage 3p. Data Publications Ltd..
57 Maida Vale. London W9 ISN.

FOR SALE: Plain maroon binders available for Radio &
Electronics Constructor magazine in excellent condition,
40p each including postage. Frank Morton, 65 Malmsey
House, Vauxhall Street, London SE11 5LU.

RADIO & ELECTRONICS CONSTRUCTOR. Issues from
August 1963 to July 1974, mint condition, best offer.
Rylance, 46 Cedar Drive, Hatch End, Pinner, Midd'esex.

RECITALS OF RECORDED MUSIC. The second Saturday
evening of each winter month. Next recital: January 11th, 1975, 8
p-m. at Woodford Green United Free Church Woodford Green,
Essex. Bus routes 20, 20A, 179 and 275 — alight at “The Castle”
stop.

FOR SALE: Codar multiband G receiver in excellent
condition. Price: £9.50. Telephone: 061-485 8301 evenings.

FOR SALE: Electronic circuits manual £4.50. Also back
numbers of Rwdio Constructor and Wireless World,
Send for list. Box No. G251.

FM RADIO Transmitter Modules complete with microphone
and battery. Four simple connections only required.
Return of post delivery. £4.50. E.E.S. Ltd., The Airport,
Exeter, Devon.

PERSONAL

JANE SCOTT FOR GENUINE FRIENDS. Introductions
to opposite sex with sincerity and thoughtfulness. Details
free. Stamp to: Jane Scott, 3/Con North St. Quadrant
Brighton, Sussex, BN1 3GJ

fF 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 deter-
mining Broadlands future. Further details from: — The
Hon. Membership Secretary, The Broads Society,
“Icknield”, Hilly Plantation, Thorpe St. Andrew, Nor-
wich, NOR 858S.

(Continued on page 383)
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BENTLEY ACOUSTIC CORPORATION LTD.

All prices inclusive of V.A.T.
The Old Police Station, Gloucester Road, LITTLEHAMPTON Sussex. PHONE 6743

OB2 .40 9D7 .65 DY87/6 .35 EL32 .50 PCEB2 .38 UL4l .75
D2l 45 10F | 7S DY802 .35 EL34 1.00 PCL83 .50 ULg4 .42
V4 .70 10F18 .55 EB3CC .75 EL4l .90 PCLB4 .45 UMS0 44
SR4GY .80 10P13} .75 EI80F 1.00 EL84 .3 PCL8OS .55 UYédl 45
SUAG 40 10P14 2.00 EAS0 .27 EL9t .50 PCL86 .47 UYss .35
5V4G_ .50 12A6 1.00 EABCS80 EL506 .90 PEN4S .80 X41 1.00
SY3GT .45 12AC6 .70 .38 ELL801.25 PEN46 .50 X66 1.25
5ZAG .45 12AD6 .65 EAF42 .75 EMB0 .45 PL36 .60 ACI65 .28
6/30L2 .80 12AE6 .65 EAF801.75 EMS81 .65 PLBl .50 ADI140 .40
6AHE .60 12AT6 .40 EBSI .20 EMS83 55 PL82 37 AD149 .55
6AQS .45 12AU6 .45 EBC41 .75 EMB84 .40 PL83 .45 ADI61 .50
6AT6 .45 12AV6 .50 EBCBI .35 EM37 .70 PLB4 40 ADI62 .50
6AU6 .30 12BA6 .45 EBF80 .39 EYSl .40 PL504 .75 AFlLl4 .28
6AV6 .45 12BE6 .50 EBF83 .43 LY83 .54 PLSOB .90 AF11S .17
6BA6 .28 12BH7 .50 EBF8% .32 EY87/6 .33 PL509 1.45 AF121 .33
6BE6 .35 12K3 1.00 EC92 .45 EY88 .40 PLBO2 .95 AF126 .20™
6BH6 .60 1487 .80 ECC331.50 EZ40 .50 PY33/2 .50 BCI107 .14
6BI6 .55 19AQS .50 ECC35 95 EZ41 .55 PY8l .35 BC108 .14
6BQ7A .55 20P4  1.00 ECC401.00 EZ80 .28 PY82 35 BCI0O9 .14
6BR7 1.00 30C15 .80 ECC81 .34 EZ81 .29 PY83 .38 BCi13 .28
6BR8 .50 30C17 .80 ECC82 .33 GYs01L .70 PY88 .40 BCl18 .25
6BW6& .80 J0Fs .80 ECC83 .33 Gz32 .50 PYS00 .95 BCZI1 42
6BW7 .70 30FL1 .67 ECC84 35 GZi4 .60 PY800 .40 BF159 .28
6BZ6 .49 JOFL2 .67 ECC85 .40 HVR2A PY80l .40 BFI163 .22
6C4 35 30FL14 .78 ECC88 .44 1.00 QQVO3/ BE180 .33
6C6 30L1S .75 ECF80 .45 KTWé! 10 1,75 BY100 .20
6C9 1 0L17 L ECF82 .45 1.54 RI9 60 BYI126 .17
6CL6 .65 30P12 .80 F86 .75 KTW62 u2s RS BYI127 .20
6CUSs .75 0Pl .75 ECH351.25 1.5 hf 0A91 10
6ES 1 30PLL .85 ECH42 .70 KTW63 ul9l 75 OA9S 10
6F1 78 30PLI3 .95 ECHS8I .33 1 usot 85 0C23 42 [
6F6G 30PLI4 ECHB83 .44 KTh6 2.50 UABCE0 0C24 42
6F18 55 . ECHS84 .44 PABCS80 0C2s 42
6F2) 80 ISL6GT.7S ECLBO .55 UAF42 .60 0C44 1
6F28 67 35W4 .50 ECL82 .34 PC86 60 UBC41 .60 0C4s 12
6H6GT .2 35Z4GT.70 ECL8} .70 PC88 60 UBC81 .45 0cCs6 .17
61SGT .45 50Bs .85 ECL86 .40 PC97 38 UBF80 .40 OoC70 .14
616 5 F22 1.50 00 UBF89 0CT 12
6K7G .30 SOL6GT.65 F40 .75 PCC84 .40 C92 5 0OC72 12
6KBG .45 85A2 60 EF41 .70 PCC8S yCcCs4 .75 oc74 .2
6L6GC .58 ATP4 .50 EFB80 .26 PCCB8 .60 UCCBS .45 QCcTs 2
6Q1G AZ3l 60 EF83 .00 PCCB89 .50 UCF80 .70 0cC8 17
6QIGT .50 DAF91 .30 EF85 .34 PCC189.57 UCH42 .75 0C780 .1
6SG7 44 DAF96 .50 EF86 .45 PCE80 UCHS1 .40 0OCel 12
6817 35 DF9l .30 EF8% .27 PCF82 .40 UCLS82 .38 OC8ID .12
6V6G 17 DF% .50 EF9l .37 PCF84 .59 UCL83 .58 0Cs2 12
6V6GT 45 DK91 .45 EF92 .50 PCF86 .60 UF41 70 0OC82D .12
X4 DK92 .70 EF98 .80 PCF80! .50 UF80 .3s 0ocsy .22
6XSGT .45 DK36 .60 EF183 .30 PCF802.50 UF85 .44 OCB4 .26
7B6 .75 DLS2 .40 EF184 35 PCFB805 .80 UF86 1.00 0C202 .47
7Y4 78 DL%6 .55 EH90 .55 PCF806.50 UF8% .40 0C205 .47

Al goods are unused and baxed, and subject to the standard 90-day
guarantee. Terms of business: Cash or cheque with order only. Despatch
charges :- Orders below £5, add 10p per order to.cover up to three items. then
each additional item 3p extra. Orders between £5 and £10 add 25p total.
Orders over £10 post free. Same day despatch. Terms of business available
on request. Any parcel insured against damage in transit for only 3p extra
per parcel. Please enclose S.A.E. with any enquiries.

HOME OF BRITISH INSTITIOTE OF ENGINEERING TECHNOLOGY

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

;’ want promotion, a better job, higher This helpful guide to success should be read
“Nchpponum " shows you how to byevervambm(msmglmer
our low-cost home study  -Send for this helpful 76 page FREE book
ﬂﬂ:arembooksmbuyandym now. No obligation and nobody will call on
anpay as-you-learn. you. It could be the best thing you ever did.

P ---CUT OUT THIS COUPON H Il IIN I
O 1" CHOOSE A BRAND NEW FUTURE HERE!
NOh,

Tick or state subject of interest. Post to the address below.
_,l' Computer Building O RADIO/ N Garage Man
ol Elec Carpentry (1 TELECOMMS. MAA IMID1p
Electromc Civil Eng. ac -
ng. Q Const. Eng. 0O ~ Radio TV 8] GENERAL
MEGNANIGAL Elec Eng. O Heat&Vent (0 cg'g Agric.Eng. [
nstall, & Inst. of Telecoms. 3 GEI aQ
(Mech) g Winng 0O Buillders O prac. Radio Gen.Educ.
DieselEng. (O Inst. Works & Elec ShdeRuie [
1.,,(, Motor MANAGEHENT and (withkity ([ Refrigeratn O3
[m] mputer Hlxhway Radio G.CE. [m}
Mamtennnce a O TAmateurs (O
a Manuement G anung & RadioServ [
Meummcal Prod. Eng. a O TV Main & e .C.E.58°0
O Qual. Control 8 Surveylng O ° Serv. o &A szns I
Weld; rekeeping i L
eifing O] Slorekecoing O ogaucTaman. auT0 8 AERC
ELECTRICAL&  worksMan. (O Aero an Q
mcmomc AMLED. [0 AMIMI B Couching for
GONSI’RUGYIONAL Gen. AEC Cert. many maior
lhlec) AMSE. Draughts. [ Auto Eng O eruminuations
C&GElec Civily 0 Tech. C&G Auw
Architecture [ Drawing [m] En [m]
To ALDERMASTON COLLEGE, Dept. TREG] REA[NNG RG7 4PF | TRE 01 ‘
' NAME (BIOCK Capitals PIEASE) « « « « <« & o v v e st ee iaeeeeaaaeee s il
I ADDRESS . L . ottt ettt ittt e

Othersubjects . . . . . . . ot i it ittt et e et

Accredited by C.A.C.C
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NOW AVAILABLE... NEW FIFTH

EDITION

LAULT FINDING

00628
INE

REVISED & ENLARGED

EDITED BY J. R. DAVIES

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 described at greater length
in the text.

132
PAGES n

POSTAGE 9p

To Data Publications Ltd., 57 Maida Vale, London, W.9 1SN

Please supply the NEW EDITION OF “TV FAULT FINDING” DATA BOOK No. 5

| enclose cheque/crossed postal order for

(BLOCK LETTERS PLEASE)

382 ’ RADIO & ELECTRONICS CONSTRUCTOR

www americanradiohistorv com


www.americanradiohistory.com

SMALL ADVERTISEMENTS
(Continued from page 381)

ELECTRONICS MEN. You are worth more than a measly
£40 or £50 a week. Much more. And you do not need to be
highly qualified. Last year I earned £3,600 for six months
work. The other six months I had off. My booklet will tell
you how I started and how you too could do similar if not
better. No selling and no capital outlay except the price of
the booklet. It’s 65p from Alben, Site 3, Church Street,
Diss, IP22 3DD.

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.

SPONSORS required for exciting scientific project. Norwich
Astronomical Society are building a 30" telescope to be
housed in a 20’ dome of novel design. All labour being
given by volunteers. Already supported by Industry and
Commerce in Norfolk. Recreational. Educational. You
can be involved. Write to: NAS Secretary. The Manse,
Back Lane, Wymondham, Norfolk

SITUATION VACANT

ENGINEER with sound electronics knowledge and 2x-
perience required for our Wembley service dept. Good pay
and prospects for suitable applicant aged 16 to 20. Close
to trains, buses. Free lunches. Apply: Box No. G252.

want promotion, a better job, higher  This helpful mstmshouldbemd
payg'mewo;!pomwus * shows you how to bycvu'ynm ous
them through our low-cost home study ordushelpﬁmpngeFREEbook

course. There are no books to buy and you  now. Noobhganonmdmbodywnl]al.lon
mnpty-is—yw-lum you. [t could be the best thing you ever did.

PN == ECUT OUT THIS COUPON I I B R
3\;)1-* CHOOSE A BRAND NEW FUTURE NERE!

ESSENTIAL
BOOKS!

HOW TO MAKE 2M & 4M CONVERTORS FOR
AMATEUR USE. Available at last atter many dalays. Fully
comprehensive Contains circuits, fay-outs, component hsts
diagrams and full instructional notes. Price 60p, p.p. 15p

HOW TO MAKE WALKIE-TALKIES FOR LICENSED
OPERATION. 40p. pp 15p

THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT
HANDBOOK. Gives circuits data and llustrations plus
valuable information for Bntish/USA receivers transmitters
trans/raceivers. Available fater October. £4 including postage

DIRECTORY OF GOVERNMENT SURPLUS WIRELESS
EQUIPMENT DEALERS. Gives details of surplus wireless
equipment stores and dealers including addresses plus equip-
ment and spares that they are likely to have availabie. A valuable
book only 50p. p.p. 10p

GETTING THE BEST FROM YOUR COLOUR TV.R Maude
Essential advice for colour TV engineers and owners Could
save you pounds. 50p. p.p. 15p

THE THEORY OF GUIDED ELECTROMAGNETIC WAVES
The most comprehensive book yet written about waveguides,

ltnes, cavity Over 500 pages. Ideal for
anyons interested in Radar and UHF. Published at £11 50
Special offer £4.50. p.p 50p

MOBILE RADIOTELEPHONE EQUIPMENT HANDBOOK.
Gives circuits, data and iliustrations plus some valuable modnhca
tions for amateur use for
including PYE and other popular makes. Availabls early
November. £4 76 p.p. 35p

HANDBOOK OF FIXINGS & FASTENINGS. B. Launchbury
Covers all aspects of fixings & i Includes

and range of sizes, types and applications of nails, wood screws
light plugs heavy masonry fixings, rlve(s screws, washers
bolts atc. for the do-i Profusely
iltustrated. Published at £1. Spocml o"ar BOp per copy. p.p. 25p

. X r £

Radio Book Catalogue

WY F N F R RN

Send for this fully comprehensive catalogue of radio books. Free

THE BARGAIN BOOK GAZETTE. Contains thousands of
interesting new and out of print books at bargsin prices
Subjects include all types of hobbies, coltecting, 1001 interests
Published regulariy and sent free on request.

Dept. R C, GERALD MYERS {Publisher & Bookseller)
138 Cardigan Rd., Headingly, Leeds 6. Yorks. { Callers Welcome)

MASSIVE CLEARANCE BARGAINS
Bargain component parcels contain Resistors, Capacitors, Poten-
tiometers, Knobs, Rotary, Slide, Switches, IF's, Tag Strips, Drive
Drums, Springs, Coil Formers, Wire, Grommets, Relays,
Pulley Wheels, Magnets, Transistor Panels etc., etc. Save yourself £s
on these well selected parcels 6lbs net weight (1 00, p. p. 50p.
Brand new Wire-wound Resistors. 1-7 Watts. Good Selection. 100
for £1 p. p. 20p.
Mullard Ferrite Cores LA3 100 to 500KHz, 50p. LA4 10 to 30K Mz. 75p.
LA2100 3 to 200 KHz. 50p.
P.V.C. Flexible Connecting Wire Assorted Colours 100 yards for
£1.00 p.p. 20p.
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly-
styrene. Tremendously good selection. 300 for £1. p. p. 20p.
Special Offer Electrolytic Capacitors Reversible 3600uF 70 volts H.D.
Terminals 60p, p.p. 20p.
Please include 8% V.A.T. to total cost of goods.

MAIL ORDER ONLY

XEROZA RADIO

1, EAST STREET,
BISHOPS TAWTON,
ON

Tick or state subject of interest. Post to the address delow. l
|
I
Build-As-You. Electronic CITY & GUILDS '
Learn Engineering O Installations and
Wiring O
PRACTICAL Computer
RADIO AND Bibetranics [0 CITY & GUILDS '
ELECTRONICS Electrical
(with kit) O Computer Technicians O
Electrical Programming  [J  cpry g GuiLDs O
Engineering d General Radio Telecommunications
Electrical and T Radio Amateurs’
Installations Engineering a Exam etc. etc.
and Wiring O io Servici
' Electrical Badioendcing T GCE. %0
Pl:‘l;ughumnn- O and Repairs O Q¥ HA
Electrical Transistor COGC'""E for
Mathematics O Technology O major e:ammalwm
To ALDERMASTON COLLEGE, Dept EREO! READING RG7 4pf | ERE O
NAME (Biock Copitais Plosss), |, ., .. ... . ... ieeinnninnnennns
l ADDRESS | ..\ttt tin s iaatr sty l

Othar sublects - - R Y Y

Accredited by C.A.C.C " Member of A.8.C.C.
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNDLOGY

JANUARY 1975

MORSE MADE EASY!!!

FACT NOT FICTION. If you start RIGHT you will be reading amateur and
commercial Morse within a month. (Nom\al progress to be expected.) Ulmg
scientifically pr 3-speed you Yy leam to g

the code RHVTHM withourt transiating. You cantholp it, it’s as saay as
learning a tune. 18-W.P.M. IN 4 WEEKS GUARANTEED. Complete corse,
3 Records and Books, £4.98 inci. P.P.I. stc. (Overseas £1 extra). Or details
only, 4p stamp. Or phone S. Bennett, G3IHSC, 01-660 28986.

Box 38, 45 GREEN LANE, PURLEY, SURREY.
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’ SMALL ADVERTISEMENTS

Use this form for your small advertisement
To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London W9 1SN
Please insert the following advertisement in the ...... evaree issue of RADIO & ELECTRONICS CONSTRUCTOR

| } 15 words at 5p’
| "= 75p.

|

|
;' ALL WORDING
- | { | IN
[ | BLOCK LETTERS
PLEASE
| enclose remittance of......... ... .. being payment at 5p a word. MINIMUM 75p.
Box Number, if required, 10p extra.
NAME .
A D D R E S S e s e e e 2 a A e

Copy to be received four weeks prior to publication. Published on the 1st of every month.

DATA BOOK SERIES

DBS TV FAULT FINDING
132 pages. Price 90p, postage 9p.

DB6 RADIO AMATEUR OPERATOR’S HANDBOOK
88 pages. Price 70p, postage 7p.

DB16 RADIO CONTROL FOR MODELS
192 pages.  Price 75p, postage 13p.

DB17 UNDERSTANDING TELEVISION
512 pages. Price £2.10, postage 25p.

DB18 AUDIO AMPLIFIERS
128 pages.  Price 53p, postage 9p.

DB19 SIMPLE SHORT WAVE RECEIVERS
140 pages. Price 80p, postage 9p.

Postal Orders should be crossed and made payable to Data Publications Ltd.
Overseas customers please pay by International Money Order.
All publications are obtainable from your local bookseller.
Data Publications Ltd., 57 Maida Vale, London W9 ISN

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS

384 RADIO & ELECTRONICS CONSTRUCTOR
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LARGEST SELECTION OF ELECTRONIC
COMPONENTS AND EQUIPMENT.
LOW PRICES- MEAN LESS VAT.

You can build the Texan and Stereo FM Tune

TEXAN 20

20 WATT IC STEREO AMPLIFIER

NIULTIMETERS

Carr packing 35p £ p
14324 20KV with

TEST EQUIPMENT

INTEGRATED

CIRCUITS

Prices & descriptions correct at time of proof. Sublect to change without notice

897, VAT TO BE ADDED TO ALL ORDERS (EXPORT VAT FREE) E&OE

EDGWARE ROAD, W2

www americanradiohistorvy com

Electronic Centres
404-406 Electronic Components & Equipment 01-402 8381 Phone or call
309 PA-Disco-Lighting High Power Sound 01-723 6963

303 Special offers and bargains store
All mait to 303 Edgware Road. London W2 1BW
FREE stock list on request

Features glass fibre PC Board. Gardners low field transformer, 6 IC's, 10-transistors plus- case 9.25
diodes, etc Designed by Texas instrumen's engineers for Henry PW 1972 Supplied 2 1435 20kQ-V with
with full chassis work. detaile truc handbook and a ssary parts Full input and steel case 8.5 - ==
contral facilcies Stabilised supply 1l e " ceve with 15313 20kQ V wi h EXTRA DISCOUNTS
every & ( ) s built and tested €37 50) M cad 250 Semi-conductors—Any one Lype or e SN74 Series 1C
£31.00 carnage 50p J4317zoovwmr R R et
case
HENELEC STEREO FIVI TU NER 1341300 Y pms transisor sceel £ p
10.50
acity diod: Lp [3 3
ad and tuning meter i) stabilised power supply—mains operated J4323 <V plus TKHz O SN7400N 016 SNT4174N 8BRS 0l
e e e e s G W i 770 stz g1e snrzsn 1o e 036
i B 4176/ 6 BF194 oo
B e ol e PAEEE{ITELER h Ceakes {T1-2 20kQ V slim type 5.95 016 SNTE7IN 126 BFX13 026
£21.00 (GB post pa|d) e P (o IEEoL. Robury (30 03 Snrwein  3as rxes 02
od £24.95 s 4
TPSSN 20kQ V Case £2) 8125 042 SN74182N 126 BFYSO 021
TP10S 2kQ V 6.25 042 SN74184N 180 BFYSI 020
JOINTHELARGE BAND OF HAPPY CONSTRUCTORS! | 7205 20100 v 10.00 o Snamn  Yab svw it
TWS0K 500 v 11.25 16 SNTHHN 200 BLYls 600
EPIOKN 1060¥ 935 £ oo - I
AF10S 50k V Deluxe (case £1.90) 1250 036 SNIA19AN 130 BY100 027
TRANSISTORISED MODULES EMI SPEAKERS S100TR 100kQ2 V plus eransiscor on vy o v on
. e tester 22.50
Tuners - Power Suppliers - Amplifiers | SPECIAL s ot SN7naen e e on
AMPLIFIERS (All single channel unless stated) | PURCHASE 95 VMR = R o
€ p . = NEW REVOLUTIONARY 03 Calon 13 LMIIK 200
4-300 9 volt 300 MW 175 |13 10 x B in chassis RV 037 CAJO1s 180 MAT121 025
3004 9 volt 250 MW 270 | speake SUPER TESTER 680R 032 Caote 102 MIE3M 047
104 9 volt 1 watt 310 'C°5'6 packing 30p cach e ;. 680R Multi-tester 18.50 oFe (eAvom T8 Mitass o9
304 9 volt 3 watt 395 | or 20 pr) TE40 AC Multivoltmeter 19.75 018 CAN2 193 MIE29SS 127
. 1
555 12 volt 3 watt 4,10 | *150 TC 10 watts 8 ohms twin cone £2.20 $TETS Grid dip meter +40kHz 037 CA3028A 103 MPFI0OS 036
55T 12wolc 1) 1) waut 5.95 | *450 10 warrs <, 8. 15 ohm with twin | @ Jgmie ¢ T eso ] e B s
B 037 CAl0d6 103 OAS 072
£1208 12 volt 5 wate 5.10 tweeters and crossover £3.85 cach | LTpes 78 Range valve voltmeter  22.50 037 CAJ048 2176 OAB1 018
608 24 volt 10 watt 4.95 | EW 15 watt 8 ohm with tweeter £5.25 || ge valve ¢ i 012 CA307S 175 0A200 008
410 28 volt 10 watt 4.95 | 35020 watt 8, 15 ohm with tweecer 1TE20D RF Generator 120kHz SN7441AN 092 CA3081 180 OA2 006
620 45 volt 30 watt 9.95 . €180 500mHz 18.95 | SN7442N 079 CA089E 294 0OC28 066
o7 D R . - 80 cach | 16900 AF G 20H N744IN 127 CA30900 540 OCIS 055
volt 15 wat: 5.45 enerator 20Hz. -
* Polished wood cabinet £4.80 caer . etc NGB 127 Signeticy (e 01e0)
260 45,50 volt 25 wat 695 1 35 ik o 500 bar 200kHz 19.95 | SN7as5N 160 NESS5 085 OCA4 020
SA6BI7 24 voltb & 1020 | 7P Rl *HM3501n circurt transiscor tester 19.50 [ SN7i4eN flos, [Rieseos oy oeis a0
. . *C3925Dcluxe meter 1-300mHz  6.95 | ¢N7a4aN 127 NE3SIB 450 OC72 028
Q;I(’J'I"EH‘I Wl,lf‘l (;ﬂt;'bls 0 *TT145 Compact transistor tester 14.75 :;45‘3;: ao:: :Ems 265 r‘c;7 g;;
£ 2 volt X att hm: 4 - otorola “81 2
RS00 T e o B G3 36 R Cosc 20Hz-200kHz  £19.75 | ¢\7yc3n 016 MC1I03L a2 oca 017
El, et D12 SWR Mae ey b B 0
SAC30  Mains 15 15 watts 8 ohms ! SE350A De luxe signal tracer  £12.95 | 557 500 036 MC1456CF 071 OTx 054
CAO3 9 volt 14 14 watts 8 ohms 695 | 625 linc receiver UHF transistorised SE400 Mini-lab all in one tester £15 50 | sN7472N 038 MC1710CC 060 OC202 090
CAO68  12volt 3 3 watte 8 ohms 1050 | tuners UK operation. Brand new. (Post | C-15 Scope 500.000kHz (carr £1) £43.00 | SN7473N 9 [encaooor [ T e
packing 25p cach) C4043 5 CH F A meter SN7475N 05 MF‘IbO—tgP 100 ORPE0 o-sg
TYEE C variable tyning £2.50 1-300MHz £5.75 | SN7476N 045 Others P346A 018
TYPE B 4-button push-button Resista b-box | Post ctc £2.40 | SN7480N 060 TBABOD 150 TIL209 0-20
FM MODULES {adjustable) £3.50 Capacitor 20p €110 | SN om  SNmrae Gon ririoa o5
Mullard LP 1186 FM tuner (front cnd) with data 2 amp variable cransformers SN7385N] iHio) feivzamsar 06 META G0)
T, ’ 485 | PA-DISCOTHEQUE Py wss| BN dm ol
Mullard LP 1185 10.7 MHZ IF unit with data 450 | LI Radio activity counter 0-10r N7486N 047 723C 090 TIS43 0-26
Gorler Permability FM tuner {front end) GHTING QUIPMENT (carr £1 €997 [ N8N e BiES Iy e .
107 MHZ O P 420 Mains unit for above (carr 50p)  £3.75 | anzeesaN Y00 747 100 27X o
N7492N 070 748C o6t 2TXI02 018
FM AND AM TUNERS AND DECODERS Ugiile G341 Eivacc o 1 o b ol
. Marriot XRSP 17; Track High £2.50 | SN7<95N 080 Sinclair 2N706 012
FMS5231 (£u 2) 6 volt fm tuner 7.95 : 4 7
U312 volcaeraen (FM usc with Decade 7.95 Marriot XRSP 18 Track Med. €380 | SRTOEN N AL v 1) oa
SD4912 Sterco Decoder for Tu 3, 12 valt 7.95 | Without doubt U.K's best range of | M2rriot XRSP 36, Track Med. £5.00 | sN74100N 189 acio7 oS 2N3132 o024
5PE21 6 volt stereo FM tuner 480 | modular and complete  equipment. | Marriot XRSP 637 Track Hig £1.75 | S7ao SENEE o o oa
910?79 voit MW AM tuner 11.95 | Lighung. mixing. microphones. acces- | Marriot Erase Heads for XRSP SN7H0TN 045 Acri7 o0l INTeTd 120
.r;( aHb1Z 45 volt FM wuner sterea recorder sories, speak: amplifiers. lenses, etc 17 18 36 (XES11) 75p | SN74110N 058 ACY3S 078 2N2147 078
or above 7.45 . o N74111N 086 ADI9 050 IN2160 078
A1018 9 volt FM tuner in cabinet 13.95 o Macriot BXIZE 343 Crrack erase 75 | iranten Heq) [reisl opal  aNzaze o2
AT005M (5) 912 vol Steree decoder FM FREE stock Ists (Ref. No 18) R RPIRecord Play § Track 45p | SN7aiEN 090 AD162 044  2NJOS3 018
o 50 | vt AN AND St ROR [HRPSnge Tk Rec iy s | BN B ART el mm g
106Z 12 volt Stereo decoder general purpase 650 | YOURSELF ar HENRY'S DISCO |Bogen Type UL290 Erase £1.50 | sn741218 050 AF139 041 2N3+40 058
” CENTRE, 309 EDGWARE ROAD. |Minmature Sterec Cassette N74122N Q70 AF186 041 2N34:2 1-39
TEL. 01-6963. Rec Play £2.95 | SN7912IN 100 AF29 044 IN352S 091
) 25 | SN7HISN 065 AsY27 033 IN3614 065
072
PREAMPLIFIERS ) NAEN De Bax Qo3 s g
inclair Sterco 60 Preamplfier o5 | 1250-watt Light Dimmer EXCLUSIVE wo | SrasoN 135 Bcioe Y 30
E1300 Cart Tape Mic | 9 €350 pp 20p N74151N 100 BC109 014 2NIT50 210
E1310 Schr,eo‘j‘fe}On',(\/’:: e :°9‘ - 3'5? MANUF£CTURED B 5 WATT IC N74153N 095 BCI0IC 016 IN3B19 038
ag. car LTS | CRLIE S N71154N 200 BCH13 015 2N3886 072
FE3 Stereo 3mV tape head 9 vole o8 | SUPPLEDWITS B A7 A8 o st AMPLIFIERS W N74155N 100 BC147 010 IN3903 015
3402 Steres 5-20mV Mag. cart. mains 5.95 N74156N 100 BC148 008 2N4002 014
EQ2S  Mono 3-250 mV Tape Cart Flay 9 volt 1.95 . . H1o33H L emab ey ba Aol | (ERpRETA 095 BC14 010 2N4126 ots
. Denshi Board Kits foad. 30 volt max. DC operation, [ SN74160N 138 8C169C 015 2N4871 033
POWER SU R1a a7 [ Somplere mith data Price £1.50 cach or | SUNES 1% Bovn om s o5
Al EiuS Pf]’LIES MAINS INPUT R | e L7170 |2 for €285, Printed Cireurt Panels S8p. | SNpHelN i [Bcra el e
ssis.rest cased o PROJEC 1050 SNT4164N 176 BCYSS 264 0361 045
470C 6 73 9V 300 MA with ad'rs 2.25 [ L0 BROIECTS wiio | CALCULATORS NTeen T Bovr 02 soin 050
t - = 166 1 4040 050
P500 9 volt 500 MA 320 | Radionic Kits Sinclarr Cambridge SNT74167N 300 BCYT2 012 40486 085
HC244R 3 6 7} 9v. 400 MA stasilised 5.50 2 20 PROJECTS 570 Kit £13.50 SN74170N 152 BD124 085 40636 100
';:; %g"v 7 am P 330 330 | xio 40 PROJECTS 1275 | Sinchair Cambridge SNQTIN | L cit e 20 0%
i 330 | X404 ADD-ON £10 45 s
B s 3% B £17.50 COSMOS INTEGRATED
*P1087 45V 0.9A 780 Sinclair Memory £22.50
P12 4}-12V 0.4-1 amp 715 | Turner Kits Sinclair
SE101A 3 6 9 12V, 1 amp stabilised 1275 € 2 (RGIES B Saienufi €26.95 CIRCUITS FULL SEND FOR
10t SIEC
P1076 3 43 6 ?/ 912V L ar a20| 19" e ““g clair AN FR:IE EIéST
SEBOOA 1-15 VOLT 0-{A snb\l sed 17.50 | 15 1 150 PROJECTS £2165 | Scienufic K)o €18.50 R G E IN STO C K LD
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