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Each £3 unit of Home Unit Insurance gives you prdtectiun 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 toyour 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

THE GENERAL ACCIDENT FIRE & [, -~~~ ~———————1 -,

Please send me turther particulars of

I
LIFE ASSURANGE GORPORATION LTD| = erentimuwnce”™ ™" |

Metropolitan House, 35 Victoria Avenue, : NAmMe. ...t et :
Southend-on-Sea, Essex, SS2 6BT | Address ]

! o Am i |

Yepays tobe protected bya/ General] | I
Aee.den‘ 0 Pany l = o 2 D el BT v B 20 Wl b Eon o 20]9468. I
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DENCO (CLACTON) LIMITED
355-7-9 OLD ROAD, CLACTON-ON-SEA, ESSEX

Our components are- ehosen 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 i 24p
DTB4 Transistor & Valve circuitry for D.P. Coils iy 24p
DTBS Valve Type Coil Pack Application circuity <5 24p
MD 1 Decoder Circuitry for Stereo Reception - =, 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 |

\¢ Brochure, without obligation to: - l

0@ BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept AX 1174 1
Q‘ P.O. Box 156, Jersey, Channel Islands. i
NAME |

ADDRESS i Block caps please f]
-------------------------------------
NOVEMBER 1974 i 193
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The largest selection

BRAND NEW FULL Y GUARANTEED DEVICES

Type Price  Type Type Price  Type Price  Type Price o Type Price je  Type Price
ACl07 02 ADIBI & ECI50 020 BDI3l EF182 Hidhs ol edin oo Boe B9 3391 016 2N4060 0.3
ACII3 020 ADI623MP) 075 BCISL 022  BDI32 BFI83 MJE3055 062 2G309 039 2N2183 039 2N3391A 018 2N406l 013
ACII5 022 ADTI40 055 BCl52 019  BDI33 BFI8Y MJE340 055 26339 022 2N210¢ 039 2N3392 016 2N40S2 013
ACIITE 032 AFll4 027 BCI3 031 BDI% BF185 MPFI02 046 2G339A 018 2N2217 024 2Na393 016 2N4284 019
AClgz 013 AF1IS 027 BCls4 033  BDIS BF187 MPFIOf D041 26344 020 2N2218 022 2N3394 016 2N4285 019
ACI25 019 AFII6 027 BCIST 020 BDIIT BFI88 MPFI05 041 2G346 018 2N2219 022 2N3305 0.9 2N4286 019
AC126 019 AFlI7 027 BCI8 .013 BDI3S BF154 ocle 039 2G371 018 ©ON2220 024 2N3402 023, 2N4287 019
ACI27 020 AFNS 039 BCI5®® 013 BDI%® BF195 0020 070 2G371B 013 2N2221 022 2N3403  023° 2N4%88 019
S om AR 0u1 BCIO 030 BDMO BF106 0c22 Osz i@ el INmm  ea BNMOi 03l gm0l
ACi32 06 125 033 BCI6l 055 BDISS BFI9 0c23 051 26374 . ] 3405 0. .
ACI34 018 AFI28 031 BCIST 013 BDITS BF200 0C24 062 26377 033 2N2369 016 2N34l4 017 2N4201 0.9
4C137 016 AF17 031 BCIES 013 BDIT6 BF222 0026 042 2G378 018 N2369A 016 2N3il5 017, 2N2®2 019
AClix o3 Arim o D% o1s  Boirg brose O 0% ks ol Nenz 0w o7 owm oNam oo
AC141 32 7 055 0 013 BDITS BF258 0cs 035 2 3 . . j
ACl&2 020 AFI%0 055 BCIZL 035 BDI® BF259 0028 055 2G101 033 2N2646 052 2N3525 083 9N5204  0.60
ACI2K 028 AFIS0 055 BCI72 016 BDISO BF262 0C3s 046 2G414 033 2N2711 023 2N38l4 074 9NG45?  0.35
ACIS1 017 AFI8L 055 BCII3 016  BDIsSs BF263 0C36 055 26417 038 Nz 033 INIS 082 INodse 0%
¥ 4 . 5 .4
Al om A our bo o2 BDIS Brant S% 0 ONaeA o1 oNms 1o oNwss  ot0  2Nem 078
ACI56 022 AL02 072 BCII7 021 BDIss BF272 0014 017 2N+ 0: ON204A 028 2N3T02 013 2530l 055
ACI57 027 ALWO3 072 BCI78 021 BDIsY BF273 0Cs5 014 2N44A 031 2N2005 023 2N3703 013 253024 046
ACI65 022 ASY28 028 BCII® 021 BDISO BF274 oCr0 on  aNepd 048 NmOA 03 INgTos o4 2502 ods
ACI66 022 ASYZZ 033 BCISO 027 BDISS BFWI0 ocTt om  2N527 054 2006 0.1 X
ACl67 022 ASY28 028 BCISL 027 BDI9 BFX29 0c72 016 2N598 046 2N2006A 020 2N3708 013 25304 1%
ACI68 027 ASY20 028 BCIS2 016 BDIO7 BFX84 ocT4 016 2N5399 030 2907 022 2N3707 014 25305 0.86
ACI69 018 ASYs0 028 BCIs2L 016  BDIgS BFX85 0CT5 017 2N69% 014 2N2907A 024 2N3708 009 25308 0.8
ACI76 022 ASYSL 028 BCIs3 016 BDI9 BFX86 0C78 017 2N697 015 2N2923 016 2N3709 010 28307 038
A o2 AS¥a  0m BCIOL  01¢  BDxo BrX8T gc 63 Nws  ex N ol o ox0 el o
acs  om 54 028 184 022  BD205 FX88 1 5 ) : 20 2 .
ACIT9 031 ASYs5 028 BCIS4L 022 BD20 BFY50 OCRID 017 2N708 0.9 2N2026(G) 014 2N38IY 031 253224 0.46
ACI80 022 ASY8 028 BCISs 031  BD207 BFY5L 0Cs2 017 2N708A 010 2N2926(¥) 012 2N3820 055 0.62
ACISOK 032 ASYST 028 BCIST 031 BD208 BFY52 oCs2D 017 2N708 013  2N2026(0) 011 2N3s2l 039 25324 011
ACISI 022 ASYsS 038 BC207 012 BDY20 BFY53 0cs3 022 2N7I1 033 2N2826(R) 011 2N3s23 031 25325 1%
ACIBLK 032 ASY73 028 BC208 012 BFl5 BSX10 0C130 022 2N717 039 2N2626(B) 011 2N303 031 25326 017
AClS7 024 ASZ2l o4 BC2 013 BFIT BSX20 0Cl#0 022 2NTI8 02 2N30lo 077 2N3%0+ 033 29327 0T
ACI7K 025 BClO7 0.4 BO212L 014  BFII8 BSY?25 OCles 028 2NTISA 055 2N301l 016 2N3%05 031 25701 0.46
ACIS8 024 BCl8 014 BC2SL 014  BFLI® BSY28 00170 028 2N726 031 2N3053 019 2N3908 030 40361 0.44
ACIZSK 025 BClOY 015 BC24L 018 BFI21 BSY27 00171 028 ©2N727 031 2N3055 051 2N4058 013 40362 0.50
ACIT 0f BCIs  om BGm 0 BEIm Beyas Qoo 0 W3 om NS 0SS 2N4058 011
3 022 1 o7 26 039 125 BSY29 1 03 .
BC30! DIODES AND RECTIFIERS
} 0C20: 31 2NOl4 016 !
AGro oz %iig 01 Ba0s 0w Bris Beyse 0G0 03 oNola o8 Tope Price Price  Type Price
ACY2l o022 BCII7 02 BC303 035 BFI53 BSY40 OC204 028 2N928 0923 AAlle 000 BYI2® 017 OAI0 015
ACY22 018 BCIIS 011 BG4+ 040 BFI5 BSY41 0C205 039 2N830 023 AAI20  0.09 BY130 018 OAT 008
acva o0 BClls 03 BOWO 034 BRI BSY05 OCHs o4 NI ez AMm o BYIm  0xm  OAT0 008
ACY28 021 120 088 BC460 040 BFI56 BSY95A OCP7l 048 0.2 | . X
ACY2s 039 BCI25 013 BEY30 027 BFIST BUI05 ORPiz 048 2NI302 016 AAZI3 011 BYX3830 0.46 OASL 0.08
ACY30- 031 BCI26 020 BCYal 029 BFIsS CHIE ORPS0 044 2NI1303 016 BAI00 011 BYZI0 033 OAS5 010
ACY3l o031 BC132 o013 BCY32 033 BFIs G400 ORPS1 044 2NI1304 019 BAIIG 023 BYZIl 033  0AS0 0.07
ACY34 023 BCI34 020 BCYs3 024 BFI60 ca07 P20 055 2NI1305 ol9 BAl2s 024 BYZI2 033  Qa0l 007
ACY35 023 BCI3% 013 BCY3s 028  BFl62 Ca24 P36A 022 2NI306 028 BAIS 016 BYZI3 028 QA®S 0.08
ACY38 031 BCI36 017 BCYH 016 BFI63 C425 P307 046 2NI307 023 BAIS4 013 BYZI8 044 0A20 007
ACY4 019 BCI37 oM BCYZl 022  BFles Ca26 STI40 014 2NI1308 028 BAI55 016 BYZI7 039 0A202 008
ACYsl o020 BCI3® 044 BCY?2 016 BFI6s Ca28 STI41 019 2NI309 026 BAISS 015 BYZI8 033 SDIO 0.06
ACY4s 039 BCl40 038 BCZIO 022  BFI67 Cd1 Tisi3 o034 2N1613 022 BAI73 016 .BYZI® 031 8Dl 0.06
ADI30 042 BClL 033 BCZI} 028 BFI73 Ca42 UT48 030 o2NI7Il o2z BYI0 017 CG62 IN34 0.08
ADI% 053 BCl42 033 BCZI2 028 BFIT Citd ZN4l4  £120 ONIS8s 035 BYIOl 0.3 (OABIEq) 0.06 IN34A 0.8
ADl¢2 033 BCI43 033 BDIS 068 BFIT C450 2G301 © o021 2NIss0 050 BYIO5 019  CG65l(OA70-  INOl4 0.6
AD143 042 BCl$5 050 . BDIIE 088 BFI MATI00 2G302 021 2NIss3 o041 BYI: 013 79) 007 INBI8  0.06
ADI® 055 BCI&7 011 BDI2l 066 BFIT MATIOL 2G303 021 ~ 2N2147 079 BYI2 013 OAS 039 IN4l48 0.8
ADIGl 039 BCI48 011 BDI23 072 BFI8O MATI20 2G304 027 2N2148 063 BY1%6 016  OASshort 1502 on
ADI62 038 BCl49 013 BDI2¢ 076  BFIst MATI21 2G308 044 2N2160 068 BY127 0.7 leads 15951 0.07
LINEAR [.C’s—FULL SPEC. DTL 930 SERIES s H C'
Price LOGIC I.C’s 74 Series T.T.L. 1.C’s
B os0 5wl i Pricc o0+ | BLPAK STILL LOWEST IN PRICE. FULL SPECIFICATION
729 03 o3 00 T ons I %+ | CUARANTEED. ALL FAMOUS MANUFACTURERS
: .29 | Bpg32 0.16 015 0.4 s a v
20 o vas 040 BRem T 015 oxe 70 o T e S L e e B LR
o s o o2 | Bross 0.18 e O | 7400 018 017 016 748  £110 €107 £105 7422 088 085  0.84
H y oy || iz 0.13 o3 014 | 7401 018 017 016 7450 018 017 016 74123 €158 £1.54  £1.80
gt oo o3 024 | Brosa 918 iy Ol | 7400 018 017 016 745 018 017 016 7441 085 082 079
SL201C 058 045 o | B84 . o 025 | 9503 018 017 016 7453 018 017 016 74145 £158 €154 £150
8L7010 B 1 Geal e e 018 Ll 013|200 018 017 016 7454 018 017 018 74160 £250 £2.40 £230
SE702C 0.50 045 ol st e oz 025 | 9405 018 017 016 7460 018 017 016 74151 = £L10  £1.05 €100
'AA263 0.80 070 A || ] oy Qe 0.60 | 7408 030 034 031 7470 032 029 027 74153 £1.20 £L10 £1.00
TAA203 £1.00 .95 e i Qe 0y 013 | 7407 039 034 031 7472 032 029 027 7484 £198 £190 £175
oA ziiss iriso | £170 | pooas O (Y 040 | 7008 025 024 023 7473 041 039 035 T8 £120 £L15  £130
Y y o |t 045 043 040 4 7409 025 024 023 474 041 039 035 Tél58  £120  £L15  £L10
o o o oas | BROCST O o 0401010 018 017 016 47 060 058 056 74167 £120 LI5S  £LI0
o ) b || D (e 040 | 70)f 028 027 026 7476 044 043 042 74160 £173 £170 £168
S 5150 : 40 | Devies may bo mise t gy fr quantiy 7412 030 029 028 480 076 071 06 74181 €178 £130  £les
= — B ffer quantity price on spplication. | 7q13 032 e; e 6l £80 £33 L0 Tl LT L0 216
NUMERICAL mnlcmm TUBES Sk 7416 0.40 038 038 7482 090 0.85 080 74163 £173  £1.70 ¢
o £1-67 U od) 03 03 73 £lN 4 dlos Tl 2 od0 g0
. i 16 £110  £105 £1.00 74 3 ; X
‘a}ol}xlleG Minitron .. e YOLTACPAREGULATORS W on om0 B D0 Qi cls  4es s 2% 523
MAN 3M. LED. T-segment 0.127°  £1-90 A,%,,,Li'ég ¥ (Equiv. to 7423 040 038 038 7486 035 034 033 74174 £200 £1.95 £1.90
Al indicatars 0-8 -+ Decimal point. “MVREY) 4 e |2 040 03 03 s 0 @75 B3 H L 4% 130
All eid Full data for all ¢ 7426 040 038 036 7490 074 07 X . 4 4
av..f.‘bxea ;e::fm SR SR 731211,130 12V {Fquiv to clge 7427 040 038 035 8l  £L10  £105 £100 I £160 €135 €10
v 428 045 042 040 7492 074 071 064 T4I8) £160 £135 £150
[ ) .. Sl20each pA'lSlE[lel 15V (Eqmv to O T
T e e A, ci7o |30 018 01T 016 Wsy 07 071 et WIBL  £00 H 4w
= : e 7432 040 038 036 7404 0.85 ) : d . .
: 7433 042 040 038 7495 085 082 075 T4l £240 £230 €220
TRIPLE 85-bit DYNAMIC DUAL-IN-LINE SOCKETS 7437 043 042 040 7498 096 093 085 74190 £215 £210 £2.00
SHI¥T REGISTER EDSR 3166 14 & 16 Lead Sockets for use with DUAL- b 40 74101  £218 €210 £2.00
. ! R 3 7438 045 042 040 74100  £130 £145  £140
Comprises three 86-bit 2 O dynsmio shift | INLINE 1.Cs. TWO Ranges PROFES. [7i20 o8 o017 018 74l0{ 070 068 068 74182 £215 £210 £2.00
registers with independent inputs and out- | BIONAL & NEW LOW COST. PROF. 1541 o6 o71 064 74l0s 070 068 068 74193 £215 £210 £2.00
puia: TTL computiilty and buffered elock | TYPE No. 124 2590 100up. |7040 074 071 064 74107 046 042 040 7418 £1.90 £180 £170
o8 10 reduce the capacitive load presented | TSO 14 pin type 33p 30p 27p | 7443 £.20 £1.15  £1.10 74110 0.60 0.55 0.50 74195 £1.60 £1.50 2140
B o R oo T e pped SEUArSHTS O S 3 3P 32 |94 €120 115 £110 74111 095 092 090 7419 173 £170  £1.65
enturea & full logic swing at the output. | LOW COST No. . 7445  £198  £195 €160 74118  £110  £105 £1.00 74107 €173 170 £1.65
Ficsot By lp  Mp 12 g6 o120 £105  £110 74119 £130  £140  £130 741908 £345 £235 £330
HES) S) Wp 150 1P (g7 110 £1.07 £1,05 74121 050 048 045 74199  £3.10 £3.00 £2.00
BPS8epintype  15p  13p  1lp

ALL PRICES INCLUDE VAT.

DEV!CB MAY BE MIXED TQ QUALIFY FOR QUANTITY PRICE. (TTL 74 S8ERIES ONLY) DATA I8
LE FOR THBE ABOVE SERIES OF 1.C’s IN BOOKLET FORM. PRICE 35p.
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P.W. TELE-TENN IS S TR S AL CTORS o KING OF THE PAKS Unequalled Volue and Quality
V., p
Q1 20 Red spot transistor PNP. 0.55
KIT OF PARTS g2 8 Mo e e | 03 NEW BI-PAK UNTESTED
Q3 4 OCTI type transi 0.55
Including all resistors, capacitors, QK5 Mt e OCMI-L;/BI/BID 055 SEMICONDUCTORS
semi-conductors, 1.C. sockets switches Q5 4 OCT5 transistors .. 0.5
Q8 5 OC72transistors . Lo
and transformer Q7 4 ACI28 transistors PNP high gnin .. 055 Money back refund if not satisfied
i Q8 4 ACI28 transistors PNP 0.55
Our Usual Price £27.50 o 5| 1 Do e e e oo e ] O ‘ T "
SPECIAL OFFER QI0 7 OCTI type transistors . 055 Pak No. Description £:e
£23.50 incl. VAT and P. & P G 9 AC‘E’]!W“‘P‘“‘““" pairs o= U1 120 Glass Sub-Min. General Purposs Germanium Diodes .. ..  0.85
¥ Atk VAU Bl : * | Q12 3 AFII6type tramsistors .. .. 0.5 U2 Mixed Gormenium Transistors AF/RF . .. 055
We regret free pack not applicable to this offer 8:3 g glc“m :{ 19 t;';"f:f:mm,;' . gg U3 75 Germsnium Gold Bonded SibMin. like OA%, OA47 .. .. 0.8
Qi5 7 2N2020 S Epery transistors U4 Germanium Transistors like OC81, AC128 .. .. .. 045
ND 120 NIXIE DRIVER | SIL.GP.DIODES  p mixed colours . 0.5 U5 60 200mA SubMin. Silicon Diodes .. e . s
TRANSISTOR 300mW 30 055 Q7 5 NPN2xST.14l & 3XST.14 0.55 U6 30 Sil. Planar Trans, NPN like BSYS5A. 2N706 .. g 0.55
B lece et ol | ORIV (M) 1 o0 JR1C6nY (RIS DEBEZ X MATH 10034 Txsust U7 16 Sil Rectifiers TOP-HAT 750ma VLTG. RANGE up to 1000 0.55
BSX 21, C 407, 2N 1893 | Sub-Min. 500 5.50 0.55 P o 3d
s \ Full Tesied 1,000 990 Q0 3 Mms 3% MAT 101 & TxMAT U8 50 Sil. Planar Diodes DO-7 Glass 250ma like onm/zoz Y
; o5 100+ | Hdcal for Organ Builders. 055 U9 20 Mixed Voltages, 1 Watt Zenor Diodes .. .. .. .. 085
019 017 0.16 Q0 4 0Cis Gommanium tranistors A F. 085 UI0 20 BAY50 charge storage Diodes DO.7 Glass .. .. .. 088
AT B NN st fcansistornl {055 Ui BNP Sil. Planar Trans. TO-5 liks 2N1132, 2N2004 0.55¢
Q22 20 NKT transistors A F. R.F. coded 0.55 .o NP Sil. Planar Trans. TO- g £ o 4
A0151/15 2 Q23 10 OA202 Silicon diodes sub-min. ..  0.55 U13 30 PNP-NPX Sil. Transistors 0C200 & 25 104 Dl L e (1
Sil. trans. suitable for op| Q4 8 OAS8ldiodes .. 0.55 Mi: n and Germanium Diodes ; LR - 0.55
; Pxp| & - Ul4 150 Mixed Silico rm
oot Br¥a00 o ecin® | 3P coMP GERM TRANS | 925 15 N0l Silicon diodes o ’5{,“‘ 5% UI5  NENSQ. Planar Trans. TO5 Like BFYSL, 2N67 .. .. 088
qvt. ZT) p each. WEST PRICE OF | 928 8 0AY Germanium diodes sub.min
Any Qty. OUR LOWES IN69 0.55 Ul8 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV .. .. 0.5
75p PER PAIR. Q1 2 éo,s PV Siticon reclnfu; IS125R 0.55 U17 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 .. 085
Q28 2 Silicon power rectifiers BYZ13 0.55 U1s 8 8 Amp Sili Reotifiers BYZ13 T o 600 PIV 0.55
p Silicon Reotifiers 'ype up RU— (),
L S METAL LOCK FOR OUR L E Su}z?gsvfr:wr{%?s 2NEREE 1 0.55 u19 Silicon NPN Transistors Like BCIO8 .. .. .. .. 0.5
f,,,,f ZEsob‘{I_ v::o e | Qo 7 silion uitch transistors  SN706 - U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 P:vomi' = :ﬁ
IC. = 10 amps. Ptot — L U2l 30 AF. Germanium Alloy Transistors 2G300 Serics o
30 W. hfe = 30-170. AUDIO & ELL G (g Pl 0.55 U23 MADTs like MHz Serics PNP Treusistors . ]
LTl she p:‘:f"'{ X ELECTRONIC Q32 3 PNP Silicon transistors 2x2N1131, U24 20 Germunium | Amp Rectifiers GIM Serios up to 300 FIV .. 0.55
Fr R e OO 3 1 x2N1132 . .o 2 MHz NPN Silicon Transistors 2N708, BSY21 .. .. 055
MK range, o P COMPONENTS QI3 3 Silicon NPN transistors INIIL 035 3:3 2::) i‘(ﬂc Swit :N siioon 1!)?:: Tike TNS14 Misro.Min Y
LS NK L Anze: ADVERTISEMENTS | Q3+ 7 Silicon NPN transistors 2N2360, BT TR
1 25 100 + 500MH?z (code P397) 0.55 U29. 10 1 Amp SCR's TO-5 can, up to 600 PIV CRS1/25.600 .. .. 1:10
047 0.44 0.40 PRAI:TEIVI:EARL ‘SIIRELESS Q35 3 Silicon PNP TO-5. 2x2N2004 & U32 25 Zener Diodes 400mW DO.7 case 3-18 volta mixed .. .. 0.5
YDAY 1 x2N2905 . 0.55 / s ’ A e
ELECTRONICS AND | Q36 7 2N36467TO-18 plastic 300MHz NPN 0.5 Us3 15 ;‘:‘“ g;; tu‘?"‘_PTS"“"":rg‘-‘;':;;:‘zm /:"“ s
GP 300 TO3 METAL RADIO CONSTRUCTDR | Q37 3 2N3053 NPX Silicon transistors . 0.55 U34 30 Silicon 2% WALy 20 g
CASE SILICON Q@8 7 PNP  trausistors  3x2N3703, U35 25 Silicon Planar Transistors PNP TO-18 2N2008 .. .. .. 055
Vebo = 100V. Veco — 60V 2XINIT02 . S 055 u3e Silicon Planar NPN Transistors TO-5 BEY50/51/62 .. .. 0.8
LIC. = 15 amps. Plot = | pypy, RANGE OF ZENER U37 30 Silicon Alloy Transistors SO-2 PNP 0C200, 28322 .. .. 055
R g‘u:u;lezrt m‘:&n DIODES VOLTAGE RANGE U38 20 Fast Switching Silicon Trens. NPN 400MHz 2N3011 .. ' .. 055
i3 SRy A O A(DOSTA Gone) U39 30 RF. Germ. PNP Transistors 2NI303/5TO5 .. .. .. 088
for 2N 3035, BDY 11 or | 13p ca. TyW' (Top.Hat)
0 18p ea. 10W (S0-10 Stud) p eac U40 10 Dual Transistors 8 lead TO-5 2N2060 .. .. .. .. 058
1 2 1004+ | 32p ca. U43 25 Sil. Trans. Plastic TO-18 A.F. BC113/114 B 0%
Rt S (o1 T44 20 Sil. Trans. Plastio TO-5 BC116/116 ! hs 0.5
. R . T )
MAMMOTH I.C. PACK SRR R e
NEW 8th EDITION P -
250 pages APPROXIMATELY 200 PIECES ASSORTED g:; 'g ;g?"s? P‘:‘:‘["“”&‘L‘E Pl s
TRANSISTOR  EQUIVA- power transis .- EERETI.
LENTS BOOK, A e&mplew MANUFACTURERS FALL-OUT INTE- U49 12 NPN 8Sil. plastic power trans. 80W like 2N5294/5"96 " a5 110
o ';';’;“‘};r“guﬁg;:: GRATED CIRCUITS INCLUDING LOGIC -
> Code Nos. mentioned above are given as o guide to the type of devios
T Sacuimrast, | 1 SERIES LINEARand AUDIO AMPLIFIERS | (e N momtioned shore o g o » e
R EL s coct MANY CODED also SOME UNKNOWN
TYPES— YOU TO IDENTIFY - :r"ﬁ: T oned SIL. RECTS. TESTED
A LARGE RANGE OF OHpal SRI0 y 30A
TECHNICAL AND DATA PAK NO. M.I.C. 200 choico  free with orders | PIV 300mA 750mA 1A 154 3A 104
BOOKS ARE NOW AVAIL- T valued £4 or over. % 005 006 INGOL 005 008 015 g.;l’ o.gg
ABLE EX, STOCK. SEND . . 100 005 0.07 IN4002 0.08 0.10 017 023 0.
FOR FREE LIST. PRICE £1°25 per PAK lncludlng P & P & V.AT. 200 0.06 0.0 IN4003 0.07 g}z oo.gg g.;g ;::llgg
4004 5 x A
CADMIUM CELLS | 400 008 015 IN: Bos 0.0
INTEG RACUIT PAKS oW READ T ORPI2 4 S0 012 O1s TNisos 0i% 030 038 0B 510
RATED CIRCUTT P, NOW READY lop P T g 8;30 iioor 013 033 048 3‘% 2w
Menufacturers’ “Fall Outs” which include Functional and Part Functional Units, These 1200 35 — o :
are classed aa 'out-of-spec’ from the maker's very rigid specifications, but are ideal for NEW LOW PRICED TESTED S.C.R's
learning about 1.C.’s and experimental work. il BN e DG e
Pak No. Contents  Prico  Pak No. Contents  Price  Pak No. Contents  Price TOSTOSITOMTOSITOLS TO4S TOL8 TOIS |FOR USE WITH TRIACS  vpowow 6 104
_ 50 026 0.28 039 038 0.52 0.55 059 £127 |BRIOD (D32) 25p each TO-5 TO-68 TO48
e MGy oL Lo 55 9351100 028 037 052 052 055 064 070 SL54 I
035 5 0551 500 039 041 0.5¢ 054 063 067 083 £1.76 10 amp POTTED o . G
; i 0351400 048 052 062 062 074 083 £103 £193 | BRIDGERECTIFIER 00 038 088 008
o L 0551600 059 0.63 075 0.75 085 £107 £1.38 — on heat sink. s
ok [ 0551800 070 0.7 0.88 0388 0.99 £1.32 £165 £4.40 100PIV. 99p each b .
055 055 055
0.55 1 -
0.55 g.g gj§§ All prices quoted 12 new pence Giro No. 388-7006
3'?.2 UICT4—8 x 7474 g'gg g'g 2N3“55 Please send all orders direct to warehouse and despatch department
Vlok=loxmio 055 UICTI—8x7478 055 035
X 0.55 C80: 0.55 0.55
UIC42=5 X 7442 0.52 0.35 UICI99=5x 74199 0.55 ;:)Swg: 13 Ns;l:
0.5 0.55
8.2 mcaa s 0.55  UICXI=25 Assorted 55p EACH - i
.. 5)(74 6 0.55 74’3 £1.65
Paks cannot bo split, but 25 axsorted pieces (our mix) is avsilable as PAK UIC X1,

2 Am BRIDGE RECTS.

35p cach D169 NPN SILICON LINEAR INTEGRATED CIRCUIT PAKS
WOvEMS 4™ DUAL TRANGSON VLG 10— 109 +H P.O. BOX6, WARE - HERTS
%;RMS 45p ., (Similar to 2N2060) gﬁglo i—T0 .. .. o5 . . s
BMS s 41 T—41 . L
18?102" RMS 55p o_l,s 02_25 }ﬂ; DLICI47 65— U1 .. . gﬁ Postaye and packing ada 10p Qverseas add extra for airmal
16 mm x 16 mm. ULIC748 7— 148 0.55 Minimum order 5Up. Cash withorder please

Guaranteed Satisfaction or Money Back
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I MADE IT MYSELF”

Imagine the thrill you’ll feel ! Imagine how impressed
people will be when they're hearing a programme on a o
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 10 4
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
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by doing
actual projects you enjoy — making
things 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).

POST
TODAY FOR
FREE BOOK

l

To: ALOERMASTON COLLEGE
DEPT. BRE 85
READING RG7 4PF

Yes, 1'd like to know more about your course. Please send
me tree details—plus your big, 76-page book that tells
aQout all your courses.

So fast, so easy,
this personalised course
will teach you even if
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 secrefs
of radio arid electronics.

You become a man who makes
things, not just another 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 yoeu 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.

[

HOME-OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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NOW AVAILABLE . . .

LATEST
BOUND VOLUME.
No. 27

“Radio & Electronics
Construcior”

AUGUST 1973 to JULY 1974

Comprising
772 pages
inc. index

PRICE £2.20 P&P 33p

BOUND VOLUME No. 24
(August 1970 to July 1971)

BOUND VOLUME No. 25
(August 1971 to July 1972)

BOUND VOLUME No. 26
(August 1972 to July 1973)
PRICES

VOLS. 24 & 25
£2.00 per volume. P&P 33p

VOL. 26
£2.10 per volume. P&P 33p

Limited number of these
volumes still available.

We regret all earlier volumes are now
completely sold out.

Available only from

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

RADIO & ELECTRONICS CONSTRUCTOR
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SPEAKERS

Baker Group 25, 3, 8 or 15 ohm

Baker Group 35, 3, 8 or 15 ohm

Baker Group 50/12, 8 or 15 ohm

Baker Deluxe 127, 8 or 15 ohm

Baker Major 3, 8 or 15 ohm

Baker Superb 8 or 15 ohm

Baker Regent 8 or 15 ohm

Baker Auditorium 127

Celestion PST8 (for Unilex)

Celestion G12H 8 or 15 ohm

Celestion G12M 8 or 15 ohm

Celestion G15C 8 or 15 ohm

Celestion G18C 8 or 15 ohm

Celestion MH1000 8 or 15 ohm

Coral 61" d/cone roll/surr. 8 ohm

Coral 63" {larger magnet) 8 chm

Coral 8” d/cone, rollfsurr. 8 ochm

EMI 13 x 8, 3,8 or 15 ohm

EMI 13 x 8, d/cone 3, 8 or 15 ohm

EMI 13 x 8 tftw. 3, 8 or 15 ohm

EMI 13 x 8 type 350, 8 or 15 ohm

EMI 13 x 8 20 watt bass

EMI 57 98132CP 8 ohm

EMI 61" 93850 4 or 8 ohm

EMI 8 x S, cer. mag. 8 ohm

EMI 8 x 5, 10 watt, d/c roll/s 8 ohm

EMI 10 x 6 93870 8 ohm

EM| 21" tweeter 8 ohm

Elac 9 x 5, 59RM109 15 ohm,
S9RM114 8 ohm

Elac 6%” d/cone, roll surr. 8 ohm

Elac 61" d/cone 8 ohm

Elac TW4 4" tweeter

Elac 10” 10RM239 d/c 8 ohm

Elac 8” 3 ohm

Eagle Crossover 3, 8 or 16 ohm

Eagle CTS cone tweeter 8 ohm

Eagle CT10 tweeter 8 or 16 ohm

Eagle DT33 dome tweeter 8 ohm

Eagle FF5 3 way crossover

Eagle SN75 crossover with tw, control

Eagle FF28 multicell, horn

Eagle HT1S horn tw. 16 chm

Eagle HT21 horn tw. 8 ohm

Eagle MHT10 horn tw. 8 ohm

Eagle FR4 4” full range

Eagle FR6S 64" full range

Eagle FR8 8” fuli range

Fane Pop 15 watt 127

Fane Pop 25/2 25 watt 127

Fane Pop 50 watt 12"

Fane Pop 55 12”7 60 watt

Fane Pop 60 watt 15”

f"‘

£71.75
£8.50
£12.50
£10.75
£8.50
£14.50
£7.75
£12.50
£2.55
£15.00
£12.00
£24.00
£33.00
£10.95
£2.50
£3.15
£3.25
£.25
£2.50
£3.75
£8.25
£6.60
£2.50
£3.00
£1.65
£2.50
£2.25
65

£2.80
£3.50
£2.65
£1.21
£2.65
£2.50
£1.50
£1.75
£2.55
£5.45
£3.15
£4.00
£7.75
£3.80
£5.88
£3.80
£5.30
£8.35
£10.65
£4.80
£6.95
£11.00
£12.50
£13.00

WILMSLOW AUDIO

THE Firm for speakers!

SPEAKERS

Fane Pop 100 watt 18" ) £22.50
Fane Crescendo 12A 8 or 15 ohm £29.00
Fane Crescendo 12B 8 or 15 ohm £30.00

Fane Crescendo 15, 8 or 15 ohm £36.00
Fane Crescendo 18, 8 or 15 ohm £49.95
Fane 701 twin ribbon horn £35.00
Fane 910 horn £12.75
Fane 920 horn £33.00
Fane 152/12a 15” 15 ohm £16.00

£7.00
£5.25
£3.50
£2.75

Fane 801T 8” d/cone roll surr.
Fane 803T 8” d/cone roll surr.
Fane 805T 8” d/cone roll surr.
Fane 808T 8” d/cone

Fane 807T 8” d/cone roll surr. £3.85
Goodmans 8P 8 or 15 ohm £5.00
Goodmans 10P 8 or 15 ohm £5.30
Goodmans 12P 8 or 15 ohm £12.95
Goodmans 12P-D 8 or 15 chm £16.75
Goodmans 12P~G 8 or 15 ohm £15.75
Goodmans 12AX 100 watt 8 or 15 ohm £36.50
Goodmans 15AX 100 watt 8 or 15 chm £40.25
Goodmans 15P 8 or 15 chm £21.00
Goodmans 18P 8 or 15 ohm £36.00
Goodmans Midax 750 £16.00
Goodmans Axent 100 tweeter & crossover £7.25
Goodmans Audiom 100, 8 or 15 ohm £12.00
Goodmans Axiom 401, 8 or 15 ohm £17.25
Goodmans Twinaxiom 8” 8 or 15 ochm £8.25
Goodmans Twinaxiom 10”8 or 15 ohm £9.00
Gauss 127 full range 8 ohm £69.50
Gauss 12” Bass 8 ohm £69.50
Gauss 157 full range 8 ohm £75.00
Gauss 15” Bass 8 ohm £75.00
Gauss 18” full range 8 ohm £80.00
Gauss 18” Bass 8 ohm £80.00

All the above Gauss (American) speakers are
ficted with 43" voice coils and can handle 200 watts
RMS.

Kef T27 £5.25
Kef T15 £6.00
Kef B110 £7.25
Kef B200 £8.25
Kef B139 £14.25
Kef DN8 £2.00
Kef DN12 £4.95
Kef DN13 £3.30
Richard Allan 12” d/cone 3 or 15 ohm £2.75

Richard Alian CGS8T 8” d/c roll surr. 8 ohm £6.35

STC 4001G super tweeter £6.19
Wharfedale Super 1ORS/DD 8 ohm £9.80
24" 64 ohm, 70mm 8 ohm, 70mm 80 ohm .65
23”75 ohm .50
7”x 4" 3,8 or 15 chm £1.40
.8”x5”3,8 or 15 ochm £1.50

10” x 6” 3, 8 or 15 ohm £2.30

Cassettes

Agfa Low Noise Cassettes
AT LESS THAN HALF PRICE!

AGFA HIGHDYNAMIC SUPER

AGFA STEREO-CHROM
CHROMIUM DIOXIDE

The

best

buy

1 5 10
C60 37p £1.80 £3.50
C90 50p £2.48 £4.95
C120 63p £3.10 £6.20

1 5 10
C6046 50p £2.40 £4.70
C9046 68p £3.35 £6.60
C120 . 99p £4.90 £9.90

1 5 10
Cé0  85p £4.20 £8.30

C90 £1.08 £5.35£10.60
SAME DAY DESPATCH

‘WILMSLOW

WILMSLOW AUDIO Dept. RC.
Wilmslow, Cheshire:
. 10w s YT Eheshirs, AMPLIFIERS, RADIO ETC.
P. & P.15p per order ~ Cur-price prerecorded cassetces - send stamp{ 1p SWAN ST., WILMSLOW, CHESHIRE
or list
list

SPEAKER KITS (Carr. 75p each. £1.50 pair)

Baker Major Module 3, 8 or 15 ohm each £10.75
Fane Mode One each £9.90
Goodmans DIN 20 4 ohm each £9.75
Helme XLK25 pair £22.00
Helme XLK30 pair £14.95
Helme XLKS0 pair £39.95
Kefkit 2 each £24.75
Kefkit 3 each £36.75
Peerless 3-15 (3 sp. system) each £15.00
Richard Allan Twinkit each £8.95
Richard Allan Triple 8 each £13.75
Richard Allan Triple each £19.95
Richard Allan Super Triple each £23.75
Wharfedale Linton 2 kit pair £19.25
Wharfedale Glendale 3 kit pair £34.50
Wharfedale Dovedale 3 kit pair £52.50

PA/DISCO AMPLIFIERS (Carr. and ins. £1)

Baker Major 100 watt £49.75
Linear 30/40 £30.00
Linear 40/60 £35.00
Linear 80/100 £58.95
Linear 100 watt slave £44.00
Eagle PRO A120. 120 watts RMS £129.00
Eagle PRO A6S5. 65 watts RMS £98.50
Eagle PRO A35. 35 watts RMS £77.00
Eagle TPA40 mains/12v mobile £50.00
Eagle HH5 36 watts mobile 12v. £37.50
Eagle TPA20 paging amplifier £45.00
Eagle RABS59 Reverb (p. & p. 75p) £18.25
Eagle RA856 Reverb (p. & p. 75p) £12.50
MICROPHONES (p. & p. 50p)

Shure 515 SB £14.95
Shure 515 SA £15.75
Shure 545 £29.95
FREE with loudspeaker orders over £7 -

“HiFi Loudspeaker Enclosures’” book
All items guaranteed new and perfect

Prompt despatch

Carriage: 38p per speaker, 20p per tweeter,
crossover or 2}”/70mm speaker, kits 75p each
(£1.50 pair)

ALL PRICES QUOTED INCLUDE VAT.

Send stamp for free booklet ‘Choosing a speaker’

Big discounts on Grundig, ITT, Koyo, etc.
Send stamp for list

AUDIO

DEPT RC

LOUDSPEAKERS: SWAN WORKS
BANK SQUARE, WILMSLOW, CHESHIRE
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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.

GOODS SENT AT CUSTOMER'S RISK, UNLESS SUFFICIENT PAYMENT FOR INSURANCE INCLUDED

VALVE BASES

Printed circuit BSA - B7G 4p
Chassis B7 — B3G — B7G i ap
Shrouded chassis B7G -~ BSA 6p
B8A - B9A chassis — B12A tube 6p

TO3 Mica Washer 2p
18 volt 4 amp charger,
bridge rectifies 60p
GC10/4B Cold
Cathode

Brand New Boxed

£5.00

TAG STRIP WRIST COMPASS
6 way 4p Single 1p | 20p with Needle Lock | ©/C Zw
14 glass fuses— 250 m/a or 3 amp (box of 12) 18p
3” tape spools . = 8p
10K+10K Log Swnched Pot .. 55p
PVC or metal clip on M.E.S. bulb holder 5p.
All metal equipment Phono plug 2p
Bulgin, 5mm Jack plug and switched socket (palr) 30p
12 volt solenoid and plunger . . 40p
250 RPM 50 ¢/s locked frequency m|n|ature mams motor 50p
200 OHM coil, 24" long, hollow centre ) 10p
Belling Lee white plastic surface coax outlet Box 30p
R.S. 12 way standard plug and shell ' L 50p
SWITCHES RESISTORS
Pole Way Type §—a—§ watt 1p
4 2 Sub. Min. Slide 18p |1 watt 2p
: Up to 5 watt W|re 10p
6 2 Slide 20p 0P aTs B
> )

4 Lever Slide 15p Gaciurid 12p
6 4 15 watt .. 14p
g ?, Wafer Rotary 30p each SKELETON

2 5 PRESETS

. 5K or 500K 4p
1 3 + off Sub. min. edge 10p | 5K wirewound 5p
1 3 13 amp small rotary 12p 1
2 2 Locking with 2 to 3 keys |00k Dual Concentric

£1.50 Potentiometer 40p

2 1 2 Amp 250V A.C. rotary 20p | WIREWOUND POTS
1 2 Toggle 10p | 250, 300 OHM, 1K, 4

COWPUIER AND AUDIO BOARDS
HOST OF QUALITY, REASONABLE LEAD
TRANSISTORS, SOME POWER. SILICON,
GERMANIUM, ZENER DIODES, POT CORES
Hi-STAB RESISTORS, SOME WIREWOUND,
CONDENSERS, CHOKES, TRIMPOTS,
ELECTROLYTICS, ETC.

3lb. for 75p + 30p post and packing
7ib. for-£1.50 + 50p post and packing

SUBMIN VERTICAL SKELETON PRESET

50, 100, 220, 470, 680 OHM 1, 2.2, 4.7,

6.8, 15, 22, 47, 68, 100, 220 K OHM.
ONLY 4p EACH

KNOBS
SILVER METAL PUSH ON WITH POINTER, OR
WHITE PLASTIC, GRUB SCREW WITH
POINTER AND SILVER CENTRE 10p EACH.

ZM1162A INDICATOR TUBE
0-9 Inline End View. Rectangular Envelope 170V
25M/A £3.60

RESETTABLE COUNTER
English Numbering Machines LTD.
MODEL 4436-159-989

6-14 volt, 6 digit, illuminated, fully enclosed. £2.50

1 A

*¥i

watt, 5K, 10K, 11K, 20K,
50K, allat 20p each

Philips transformer,
safety fused. In 200-
220-240v. Out 240v
60ma 4-6.3v 1a approx
2" x 24" x 23" £1.50
5K, 20K, Log Pot 15p
1meg Tandem Pot 25p
2M, 5M, Log Switch-
ed pot 25p

THERMISTORS
VA1008, VA1034,
VA1040, VA1055,
VA1066, VA1100
VA1077, 15p
VA1005, VA1026 25p

PARMEKO P480
6000755, 20 Henry
-12A, potted choke £1

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

in stock .
6p. 1/75.2/75, 2.5/64,
4/60, 5/50, 6/3, 6/25,
8/6,8/40,8/50, 8/150,
12/50, 15/35, 16/40,
16/50, 20/12, 25/3,
25/6, 25/12, 25/25,
25/30, 50/10, 50/12,
50/25, 50/50, 64/10,
100/6, 100/12, 100/
15, 100/18, 100/25,
125/10, 150/12, 150/
25, 200/3, 250/6, 200/
12, 600/6.

6p. 1/350, 2/350,
150/40, 250/18, 250/

ELECTROLYTICS MFD/VOLT. Many others

30, 260/12. 330/10
9p. 400/16, 550/12.
20p. 8/500, 16/450,
100/200, 100/250-
275, 16-32/275, 32—
32/275,100-100/150,
100-100/275. 50-50/
300: Solid Tantalum,
8/20,10/20, 12/20.
50p. 8/800, 2000/50,
12,000/12, 32-32-50/
350.
£1.100-100-100-150
-150/320.

12 voltred, small pushfit
Mains neon, red. pushfit

INDICATORS
Arcolectric green, takes M.E.S. bulb
Bulgin D676 red, takes M.E.S. bulb

15p
15p
20p
20p

3300, 5000.

.25/ 50.
4p. 1500,

.068/200 .25/350.

CAPACITORS
Mixed type PFDS,2p.1,3.3,4.7,6.6,10,12, 15,
16, 18, 20, 22, 24,25, 27, 30, 33, 37, 39,47, 50, 56,
68, 88, 100, 110, 120, 150, 200, 220, 250, 300,
330, 470, 500, 600, 680, 800, 1000, 2200, 3000,

Poly, met., film, paper, etc. MFD/Volt, 3p.
.001/1250, .005/250, .03/350, .03/12, .03/200
.033/100, .0068/70, .056/350, .061/035, .069/
350, .075/350, .08/350, .1/350, .1/500, .13/350,

1800, 2200, 3000, 3300, 6800,
8200 PFD. .01/350, .013/350, .05/125, .05/250,

5p. .033/100, .1/250, .5/350.

6p. .1/600, .1/1500, .22/250. .5/250
10p. .01/1000, 1/350, 2/150, 2/200,
.1/900, .22/900, 4/16. .25/250 AC (600vDC)
40p. 5/150, 3/275AC, 10/150, 15/150, 40/150.

8/20,

100PF . Ceramic,
2500PF 750 volt,

TRIMMERS, 15p each
30PF Beehive, 1
33PF MIN. AIR SPACED
S5PF, MIN. AIR SPACED, 50PF CERAMIC.

12PF PTFE

1” or 12 3// or 3:,

CONNECTOR STRIP
Belling Lee L1463, 4 way polythene. 3p each
CAN CLIPS

LABGEAR MAINS DROPPER

36 ohm 25 watt + 79 ohm 9 watt ~ 25p
TUNING CONDENSERS 50PF, 25p
2 Amp Suppression Choke 5p
PAXOLINE
3x24 x4 = 2p
45x'x-!;” 2for1p
220K’3 watt resistors . 2p
100 ohm 3 watt resistor 4p
VALVE RETAINER CLIP, ad]ustable 2p
OUTPUT TRANSFORMERS
Sub-miniature Transistor Type 25p
Valve type, centre tapped or straight 40p

3 pin din to open end, 14yd twin screened

lead

35p

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

RADIO & ELECTRONICS CONSTRUCTOR




SEMICCNDUCTORS BoXT Z0p | ZN3O3 . B0 |
Full spec. marked by Mullard, etc. Many other types in stock BU105/01 £1.95 2N706 .. 10p
AC107 .. .. 17p | BC148A/B, 9B/C 13p| BF115 .. 20p | CA3001 £2.50 | 2N987 .. 42p
AC127/8 10p | BC157/8/9 9p| BF167/173 25p | CV7042 (OC41 OCA4, 2N1091 55p
AC188 10p | BC158A/B .. 15p| BF178 .. 31p |ASY63) 12p | 2N1302 16p
ACY28 .. 20p | BC159C,157A .. 15p| BF179/181 33p |GET1 72p §N§219 o 25p
AD149 . 43p | BC178 15p| BF180 .. 25p | MA393 50p N2401 (ASY26-27) 25p
AD162 33p | BC186/7 25p| BF182/3 40p |OC35 .. 33p | 2N2904/5/7 18p
AF116/7 14p | BC213L 11p| BF184 17p | TAAS70 £1.39 | 2N2906 15p
AF124/6 20p | BC337 19p| BF185 .. 26p | TAD100 £1.42 | 2N3053 . 13p
AF127 .. 28p | BC547 12p | BF194/5 10p | 2G302 .. 19p | 2N3055 (992) :. 33p
AF139 .. 33p | BC558A 12p | BF196/7 13p | Amp Volt THYRISTORS
AF178 .. 30p | BCY40 .. 87p| BF200 .. 32p |1 240 BTX18-200 > . 75p
AF180/1 50p | BCY70/1/2 11p| BF262/3 70p |1 400 BTX18-300 85p
AF239 .. 36p | BD112/3 63p| BF336 .. 35p |1 240 BTX30-200 40p
ASY27 .. 30p | BD116 . 75p| BFX29 .. 28p |6.5 300 BT102-300R 68p
ASY73 .. 26p | BD115 .. 65p| BFX30 .. 29p {6.5 500 BT102-500R 75p
BC107A or B 15p | BD131/2 35p | BFX84/88 24p [10 700 BT106 99p
BC107/8/9 8ip| BD135 .. 37p| BFY50 .. 17p |15 500 BT107 .. 90p
BC108A/B 14p | BD203 .. £1.41| BFY51/2 12p |6.5 500 BT101-500R 83p
Bc1o§:l/38 14p | BD232 .. 75p | BR101 35p |6.5 500 BT109-500R 90p
BC147/8/9 7p | BD234/5 75p | BSV64 50p (20 600 BTW92-600RM .. .. £3.90
’ BRIDGE RECTIFIERS 15 800 BTX95O§I-0::RPugsleol\oﬂggmaied . £18.00
Am, Volt RMS Am, Voit RMS
b3 4 1,600 BYX10 30p | 2 i 30 LT120 30p | Centercel .. - 10p | B2Y88 Upto 15volt  7p
1 140 OSHO01-200 38p | 0.6 6-110 EC433 IN916 4p | BZX61 11 volt 20p
1.4 42 BY164 35p Encapsulated with built-in IN4148 4ap .
Plastic types heat sink . 15p gﬁ: gg ;ip 5%’0':‘;;’;“'\2:::"
.. p
W3 1 »;(%PVS:':CTIFIERS 5p OPTO ELECTRONICS OAB5/7/10 : 20p| £2 plus 40p p & p
o TRIACS
IN4004 400 volt .. 51p ) DIAC BR100 20p
IN4OO5 600 volt . 5ip | ORP12 50p Photo transistor | Amp Volt
3 BPX40 65 25 900 BTX94-900 £7.50
IN4OO6 800 volt . . 7ip P | BPX29 £1.40 o SR £T655
IN4007 1,000 volt . . 7ip ggﬁg ;2-;8 OCPT1 42p |25 l ek
. cay11B WESTINGHOUSE 28TIO 30
REET O e E CTIRIERS (VOLTIAC) infra red transmitter £1| AMP 1000 VOLT THYRISTER
Am Volt
SR100 16 100 630 | ooves  fres | REDLED. One fifth of trade | WITHOUT NUT £5
SR400 15 400 30 | BPY77  £2.60 | 2v 50m/A max. |PHOTO  SILICON  CONTROLLED SWITCH
bvias-s00 25 650 3an Diodes 43 mm diam._18p {BPX66 PPN 19278 ~ £1.50
. | p
BYX38-300R 25 300 26p | PNPN PROGRAMM-| pAPER BLOCK CONDENSER TAA300 T0-74 1 Watt
BYX38-900 2.5 200 40p | ABLE UNIJUNCTION| 0.25MFD 800 volt 30p | A.F. AMPLIFIER I.C,
giﬁg-;ggo %.5 1288 gip BRY39 23p| 1MFD 400 volt 15p:14-5to 9v £1.46
- 5 P ; 250 volt 20p
BYX49-300 25 300 26p F.ET's %m*;g 1.5 kv 50p| WIREWOUND
BYX49-900 2.b 900 40p | BFW10 .. 55p 4MFD 250 volt 20p SLIDER
BvX4g.oa0°  5° 300 4op 32333 ' ﬂ '?8 15MFD 150 volt 50p | 150 Ohm, 250 Ohm 5K
BYX48-600° 6 600  50p N.Channel | METAL CHASSIS SOCKETS aly Ll
B 2 1300 'son [ ESYBI MIGis.T: .. £1.58(.Car Acral gg ~ HANDLES
BYX72.150R 10 450 35p | BFS28 Dual M.0.S.T. 92p | Coax 1 6n | Rigid light blue nylon
BYX72-300R 10 300 45p | plastic, Transistor or Diode 22146 B 240 dll1nd Gp 63" with secret fitting
BYX72-500R 10 500  55p | b 1k Speaker dirl switche P |screws 5p
BYX42-300 10 300 45p . : :
BYX42-600 10 600 65p | Transistoror Diode Pad 1p N . Rotor with neon in-
BYX42-900 10 900 8op | Holdersorpads50pper100 : dicator, as used in
g\&ﬁ:;gg? }g 1,%88 £;598 Philjps lron Thermostat 15p | 8 way Cinch standard Seafarer, P«::lcnflc, Fair-
BYX46.400¢ 15 200 £3.20 Bulgin 2-pin flat plug and socket 10p | g 15 pitch edge socket way depth finders
BYX46.500* 15 500 £3.60 McMurdo PP108 8 way edge plug 15p | 20 20p each
BYX46-600* 15 600 £3.90 O HE AT AN 2 - T i
BYX20-200 25 200 60 Europlec HP1 TO3B individual ‘curly’ | U.E.C.L.. 10 way pin | Miniature Axial Lead
P | powertransistor type. Ready drilled 20p | connector 2B6000 Ferrite - Choke formers
BYX52-300 40 300 £1.75 OA1P10 20
BYX52-1200 40 1,200 £3.00 Tested unmarked or marked L i
*Avalanche type ample lead ex new equipment U.E.C.L. 20 way pin DEE PLUG
o a connector
RG&-1250 Mercury vapour rectifer | 2071120 2P | 0G200:5 155 | 2AB0000A1P20 30p |McMurdo DATSP 15
- = — - ASZ21 15p | TIC44 29p — | way chassisplug 20p
1 : Terryclips chrom.e finish 4p | gC1ss 11p | 26240 250 U'EkC'L'zggog\c% Rp1lg : i |
Cinch 10-way terminal block 15p | BCY30-34 10p | 2G302 6p | Socket 20 Fairway 18009 Coax.
Pair of LA2407 Ferrox cores SE1Y175°/1 /2 1gp %S;?: 1229 s P |socket 5p-
with adjuster 25p [ P| U.E.C.L. way pin
BY127 8p | 2N2926 5p TIE CLIPS
ghromegar:a;!lo facll(a 150 | BZYBB series 5p | 2N598/9 gp | SOcketB260800A1 267_0 Nylon self locking 77
ubber Car Radio gasket o0 | HG1005 4p | 2N1091 8p P 2p
DL! Pal Delayline £1.40 | HG5009 4p | 2N1302 8p | BELLING LEE L1354 _
Relay socket 12p | HG5079 4p | 2N1907  2-50 | TV Aerial diplexer 10p CINCH 150
Take miniature 2PCO relay L78/9 4p | Germ. diode 2p | Phjlips electronic eng- |12 way edge socket
B7G or B9A val 2, M3 10p | GET120 (AC128 1} ;n00r kits add on series 10p
oy alvelean P [ 0A81 4p | in1”sq. heatsink) A20. E1004, E1005
0-30, or 0-15, black pvc, 360° 0A47 4p 20p ’ v 11b Mixed nuts, bolts
dial, silver digits, self adhesnve, 0A200-2  4p | GET872  12p £1.00 each JJErs il Saitiieui
43" dia. g » 15p | 0C23 20p {parts worth more) L . P
SMALL ORDERS, ENCLOSE SUITABLE A K
STAMPED ADDRESSED ENVELOPE TH E RADI H
LARGE ORDERS, ADD SUFFICIENT FOR IEFTIES SNTTSINERTTTNEN:V o 1 351 FWTe 1> To I N IRV R ||
POSTAGE, INSURANCE, ETC. Open 10 a.m. till 7 p.m. Monday to Saturday Phone 01-223 5016
TOTAL GOODS PLUS CARRIAGE, ADD 8% V.A.T. also most Sundays
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‘Goodbye to the long wait
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for electronic components.

Now there's Doram-
a completely professiondl
electronics service
forthe amateur.

7-day service.

[fyou've been buying electronic
components long you'll know all
about the long wait.

Somehow the things you really
need neverturn up on time.

Well, OK, now things have
changed. Now there's Doram.

Doram is a brand-new deal for
serious amateurs. It's a complete
door-to-door components service
operated by mail order.

Millions of components.

“You just buy the Doram catalogue
for25p that's a yearly reference book
forthe price of a pint of lagerl and then
you orderfromiit.

We canofferyou stocks of
millions of components. With a choice
of over4,000 different lines.

And we're so confident of our
service thatif we can't supply the part
you wantwithin7 days of receiving
your order, we'll give you your money
back. Immediote?y.

‘So you know justwhere you stand.

You'll neverwaste time hanging
around while we re-order.
No-quibble guarantee.

It's justaboutimpossible to buy
a defective part from us. Because our
checking is so pains-taking.

Butevenitthe unthjnkable does
happen-and you're unlucky—then

NOVEMBER 1974

1 ENCLOSE 25p°. PLEASE SEND
ME THE NEW DORAM i
CATALOGUE.

*This will be refunded on orders of £5
{less VAT) or more received by us
before 3lst March, 1975.

Name

Address

REC/11/74

Doram Electronics Ltd.,

PO Box TR8,

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

r
1
L
I
I
=

we'll still make you happy quickly.

Because we offer a no-quibble
replacement part service.

And our guarantee is guaranteed
by the fact that we belong to the
biggest electronics distribution Group
in Britain.

Allthe goods supplied are
branded goods. Produced by big-
name marufacturers like RS, Mullard,
SGS-ATES, Ferranti, Siemens etc.
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. NEW STYLE SELF-BINDER

" for
" . . The "CORDEX'" Patent Self-Binding
Radio & Electronics Case will keep your issues in mint
Constructor” 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
PR'CE RESILIENCE of the Cords. Any
slack that may develop s
immediately compensated for

90 and the Cords will always
remain taut and strong. It is
impossible to overstretch the

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

including V.A.T.

Available only from:— P.&P.18p

| Data Publications Ltd,

THE MODERN BOOK CO
RECEIVING PAL COLOUR TELEVISION

By A. G. Priestley Price £5.25

ELECTRONIC SECURITY SYSTEMS
PRICE £3.35

57 Maida Vale London W9 IS

SERVICING ELECTRONIC ORGANS
By M. H. Applebaum PRICE £2.05 By L. G. Sands
STEREO- F.M. RADIO HANDBOOK

By Harvey PRICE £2.60
DIGITAL LOGIC BASIC THEORY AND
PRACTICE By J. H. Smith PRICE £1.50
110 SEMICONDUCTOR PROJECTS

By R. M. Marston ! PRICE £1.30
HOW TO USE INTEGRATED CIRCUIT
LOGIC ELEMENTS

By W. Streater

HOW TO SOLVE SOLID-STATE
CIRCUIT TROUBLES

By Lemons PRICE £1.95
RAPID SERVICES OF TRANSISTOR
EQUIPMENT By J. King PRICE £2.05
THE MAZDA BOOK OF PAL RECEIVER
SERVICING By D. J. Seal PRICE £4.00
THE RADIO AMATEUR’S HANDBOOK

By ARRL PRICE £2.95

PRICE £1.60

INTEGRATED CIRCUIT POCKET BOOK
By R. G. Hibberd PRICE £2.70

TELEVISION ENGINEERS’ POCKET BOOK
By P. J. McGoldrick PRICE £2.70

99 WAYS TO USE YOUR OSCILLOSCOPE
By A. Saunders PRICE £1.65

SIMPLE SINGLE CHANNEL RADIO

CONTROL By R. H. Warring PRICE £1.65
IMPROVING YOUR HI-FI
By J. Eari PRICE £3.20

HANDBOOK OF IC CIRCUIT PROJECTS
By J. Ashe PRICE £1.60

TEST EQUIPMENT FOR THE RADIO
AMATEUR By H. L. Gibson PRICE £2.00

ELECTRONIC ORGAN SERVICING GUIDE
By R. Middleton PRICE £2.45

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 47185
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‘PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

N .
L L Plastn.c Power
Transistors s

35

NOW IN TWO RANGES

There are 40W and 90W Sllicon Plastic Power
Transistors of the very latest design, availabie In
NPN or PNP at the most shatteringly low prices of
all time. We have been selling these successfully in
quantity to ail parts of the world and we are proud to
offer them under our Tested and Guaranteed terms.
Range 1. VCE. Min. 15. HFE Min 15.

1-12 13-25 26-50

\

\

T

ELECTRONIC TRANSISTOR
IGNITION  £6.00

Now n kit form, we offer chis "up to the minute”
electronic jgnition system. Simple to make. full instruc-
tlons supplled with these outstanding features: Transistor
and conventional switchability. burglar proof lock-up and
automatic alagm, negative and positive compatibility.

COMPLETE TELEPHONES
EX. G.P.O. NORMAL
HOUSEHOLD TYPE

Only 99p

POST & PACKING 45p EACH
TELEPHONE DIALS
Standard Past Office type. Guaraniced in working order.

Only 2

)
=2 | NEW X HATCH

\

i,

i

UL

NI

D

W

Z Qursewvastly improved Mark Two ;o Wart 20p 18p 16p

este an 2« _Jy % Cross Hatch Generatoris now available W v el B M

G t d ) / Essentiat for alignment of colour guns on all colour T.¥. em 13(—):’1 17?8—';75 Z;go
receivers,

ua ran ee % Featuring plug-in IC’s and a more sensitive sync. pick-up 90 Ware 33p 30p

35p
cireuir. The case is virtually unbreakable - ideal for the Please state NPN or PNP on order.

engineer’s tool box - and oniy measures 3" x 53° x 3",

g !
Feagyouit £9.95  Comoere £7 R

TESTED AND GUARANTEED PAKS

HIGH SPEED MAGNETIC COUNTERS EX GPO
4 diglt (non reset) 4 x 1 x 1 In. 30p

879 4 #N&%O;sn. Rec. diodes. 50p (and p&p but no batteries) D
d V lamp plastic o~ [
881 Reed Switches, 1* iong, §° dla. ~ 2o ", 7 T \\\v" INTEGRATED CIRCUITS
10 High speed P.O. type 50p Z \ § We stock a large range of I.C.s at ver{ competltive
Isted n our

H3s Mixed Diodes, Germ. Goid
100 bonded, :(t.e Mzri'::'!‘ an: 50p
Unmarked.

30 Gk 50p

rices (from 10p each). Thesc are all
FREE Catalogue, see coupon below.

N

LM 380"

METRICATION CHARTS now available

H39 6 Integrated Circuits. 4 Gates 50 AUD'O lc P ‘ This fantastically detalled conversion caleulator
) BMC 962, 2 Flip Flops BMC 945 P We have just received a farge consignment of LN380 IC's. ] carrles thousands of classified, references between
H4 ISP oWertrar o These are specially selected to a higher grade and are metric and British {and U.S.A) measurements of
2 comp pair BD131/132 50[] ?;{k:d Mm"hﬁ "?‘"';"" SL sg:4sic , length, area, volume. liquid measure, wel&ls"e(l:: v
s fantastic little 3wate audjo only requires two Pocket Size 15 al art
Hé&3 4 2N3055 Type NPN Sil. power 50 capacltors and two potentiometers to m!ue an amplifier 3 p %
transistors. Below spec. devices p ;«I(h volume and tone control. The quality is good and
5 be h be believed.
He g 813 N Chmel FETS 2N O e e e LOW COST DUAL IN LINE IC. SOCKETS
Hes 40361 Type NPN SI IEstel 1 0 comleteamigaty AR pega Spleach }Now new low profile type
4 TO-S <a¥|P:omv to H;ganxlnorx 50p price » and projects book 16 pin type at 17p each
e = b -
Hés 4 #9362 Type PNP SI. transistors 50[1 N £ & Zn Vre

TO-5 can comp. to HES

(Pe== Unmarked
Untested Paks

UNMARKED UNTESTED PAKS

BOOKS
We have a large selection of Reference and Technical

uver ]’nnn’unu Books In stock.

Transistors | oo
et Our famous P1 Pak

We hold a very large range of fully marked.

B1 Germanium Transistors tested and guaranteed transistors, power . e . .
50 PNP, AF and RF 50p transistors, diodes and rectifiers at very is still Ieadlng m value_
B66 15 Germanium Diodes 50 competitive prices. Please send for frec Full of Short Lead Semlconductors and Electronic
Min. glass type p

cataloguc. Components, approx. 170. We guarantee at |east

- Transistors, manufaccurers o N 30 really high quality factory marked Transistors
200 rejects, AF, RF, Silicon and 50p Our very popular 4p Transistors PNP & NPK, and a host of Dlodes & Rectifiers

mounted on Printed Circuit Panels. identification” |
Chart supplied to give some information on the

Please ask for Pak P1.onty D0 Y
%ﬁff///////////? D, /

1 enclose lorge SAE with 5p stamp

NAME

ADDRESS

Please add V.A.T. at current rate %

TYPE “A™ PNP Silicon atioy, TO-5 can.

Ba4 Silicon Diodes DO-7 gi 1
00 e et et 50p
Bas Sil_ Diodes sub, min.
100 IN?T4 and INST6 types 50p

16 T ar S B0p

8" PNP Sillcon, plastic encapsulation.
“E" PNP Germanium AF or RF.
TYPE £ NPN Silicon plastic encapsulation.
"G NPN Silicon simifar ZTX 300 range
TYPE “H" PNP Silicon similar ZTX 500 range

8aetavsror £1 .00 ?-z;fp_.p-.

TV Tullllgr Units

\
AN
N annel F.ET.'s plastic
H6Y 10 (338::{;1"5!1 | F.ET.'s plasti 50p

',\ NSNS
\YMake a rev coun

] foryourcar

ter

The ‘TACHO BLOCK'". This encapsutated block will turn hy :
any 0-1mA meter into a linear and accurate rev, counter Brand new a fan‘mjs MINIMUM ORDER §5. CASH WITH ORDER
for any car with normal coil ignition system. i

manufacturer PLEASE. Add 15p post and packing per order,

OVERSEAS ADD EXTRA FOR POSTAGE
BUY THESE GOODS WITH ACCESS §

- ~ 7
K L"'n Dept C. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
/

TELEPHONE: SOUTHEND (0702) 46344

N

NI

|

£1.00cach Datasupplied £2.50
BIPREPA
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65[) plus 33p PACKING
Send off the coupon to-
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.

After all, few firms can give you more than a brief
description. Take the Home Radio Components
Catalogue for instance. They could have said
that the cover is in full colour and shows Barbara
Hepworth’s beautiful “Theme on Electronics™. Or
that it consists of no less than 240 pages of
quality art paper, has over 1,700 illustrations, and
lists about 6,800 different items.

What really counts however, is the organisation
behind the catalogue, and in this connection | give
full marks to Home Radio Components, because
from my experience they really care about helping
their customers. But don’t merely take my word
forit—find out for yourself. The best way to do that
is to get a copy of their catalogue right away. Just
send them a cheque or postal order for 98 pence
(65p for the catalogue and 33p for postage,
packing and insurance). By the way, they include
14 coupons in the catalogue, each worth 5 pence
if used as directed, so you can get not.only the
cost of the catalogue back, but 5p towards the
postage as well. If that's not philanthropy | don't
know what is! It's just one of the ways Home
Radio Components think of their customers.
Send for your catalogue today — you’ll never
regret it.

1

Please write your Name and Address in block capitals I

| NAMESSY - S . = 80 S O |

IADDRESS pphentt 8. ... ... oe oo B e L '

I HOME RADIO (Components) LTD., Dept. RC. Regd. Na. I
234-240 London Road, Mitcham, Surrey CR4 3HD 912966, London
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EFLEX

By R. A. Penfold

-

— R
‘" e! .

Intended for a crystal earphone or
crystal headphones, this simple re-
ceiver can be initially constructed in
the form of a single transistor circuit.
If desired, a I-transistor a.f. amplifier
maythen be added onthesame chassis.

HIS LITTLE RECEIVER HAS A FREQUENCY COVERAGE
extending from around 1.5 to 36 MHz in three bands,
and it thus covers virtually the complete short wave
frequency spectrum. The approximate coverage for
Range 3 is 1.5 to 5.5MHz (200 to 54.5 metres), for Range
4 5.0 to 17MHz (60 to 17.5 metres), and for Range 5
10 to 36MHz (30 to 8.5 metres). These Range numbers
correspond to the Denco Blue plug-in coils type 3T,
4T and ST respectively, and the band required is
selected by merely plugging the appropriate Denco coil
into its holder. The complications which would arise if
bandswitching were used are thus avoided.
The basic receiver employs only a single transistor in
a reflex circuit having controlied regeneration. An op-
tional single transistor a.f. amplifier can be added to
give the set a degree of extra gain. The output, either
with or without the a.f. amplifier, is intended for a
crystal earphone or crystal headphones. As with any
small short wave receiver, an efficient outdoor aerial is
required to obtain good results.

THE CIRCUIT

The circuit diagram for the basic single transistor
version of the receiver is shown in Fig. 1. Signals
received by the aerial are coupled via L1 to the tuned
winding, L2. This is tuned by VCI and VC2 and selects
signals at the desired frequenty, these being coupled
to the base of the transistor by way of coupling winding
L3. C2 bypasses the earthy end of L3 to chassis for r.f.
signals. Of the two tuning capacitors, VCI is the main
tuning control, whilst the lower value VC2 is the band-
spread control. :

TRI operates as an r.f. amplifier, and the amplified
r.f. signals appear at its collector. The r.f. choke L4,
206

presents a high impedance to r.f. signals whilst C4 offers
a low impedance at these frequencies. In consequence,
the r.f. signals pass via C4 and D1 back to the base
coupling winding, L3. Although it has no d.c. return,
diode DI functions in practice as a non-linear device
and the signal now passed to L3 consists of the detected
r.f. signal.

TR functions this time as an a.f. amplifier. L4 offers
a low impedance at audio frequencies and the amplified
a.f. signal passes through this choke and the d.c. block-
ing capacitor to the volume control, VR3. The signal

from this control is then fed to the jack socket SK4 and’

thence to the earphone or headphones. CS filters out any
residual r.f. component in the output signal which is
still present after the r.f. choke. R2 is the collector load
for the-transistor, both at r.f. and at a.f., and R1 is the
base bias resistor.

Two aerial sockets are provided, one coupling direct
to L1, and the other coupling to that winding via Cl1.
The aerial is normally plugged into SK2, but it can be
plugged into SK1 under conditions of high signal
strength which could cause overloading of the receiver.

In order to increase gain and selectivity, regeneration,
or r.f. positive feedback, is incorporated in the circuit.
The signals at the collector of the transistor and the
non-earthy end of L2 are in phase, whereupon C3 and
VR1 are employed to provide a controllable level of r.f.
feedback. VRI functions as a coarse control of regener-
ation, fine control being given by VR2 which varies the
supply voltage applied to the transistor. This arrange-
ment enables an extremely smooth control of regenera-
tion to be provided.

It will be noted that the ends of winding L3 are
designated ‘5 or 7° and ‘7 or 5’. This is because it was
found that the coils for Ranges 3 and 4 had this winding

RADIO & ELECTRONICS CONSTRUCTOR



SHOR’

RECEIVER

WAVE

connected one way round to its pins in relation to L2,
whilst the Range 5 coil had the winding connected the
other way round. The two methods of connection are
accommodated by providing two coil holders, one for
the Ranges 3 and 4 coils, and the-other for the Range 5
coil.

Of the components, the only ones that require special
comment are VCI and VC2. VCI1 can be any small air-
spaced capacitor having a maximum capacitance of
around 365pF and a Jackson type ‘0’ or ‘00’ would be

suitable. VC2 requires a maximum capacitance of 50pF
and can be a Jackson type C804. VCI is provided with a
scale taken from ‘Panel Signs’ Set No. 5, and this
causes its spindle to be 25 in. from the top of the front
panel. Before cutting out the front panel ascertain that
there will be sufficient space above the chassis to accom-
modate the body of the particular component used for
VCIL. If not, the height of the panel should be increased
or a capacitor of smaller size employed. ‘Panel Signs’
are available from the publishers of this journal.

AE! AE2
9sKk;  (©sko
¢y 8 C3
m ‘WW‘—. = S|
Ly H VR, ZR2 — +ov
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12 L 4
[ i Yvy S
il FEEA
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=aC
14 b % =
g —&) T —
| Sor7 o
W'ﬁ/ #’Cz Com o T 5:4
—] T ]
9 VR3
Y- Y. -c6
3 Output
¥ - : f—
(I)SK » D N
e oAv0 Cq 0 s L
:r 1. L Lead-outs
= Shield

Fig. 1. The circuit of the single transistor reflex short wave receiver
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COMPONENTS [

Resistors
R1 470kQ, 1 watt 109,
R2 4.7kQ, % watt 109,
VR1  100kQ2 potentiometer, linear
VR2  25kQ potentiometer, linear

VR3  Z5kQ potentiometer, log, with switch S1

Capacitors
Cl 10pF ceramic or silvered mica

C2 0.01pF plastic foil

C3 8.2pF ceramic or silvered mica

C4 0.022uF plastic foil

CS5 0.01uF plastic foil

C6 0.01uF ceramic or plastic foil

C7 2 or 2.2yF electrolytic, 16 V. Wkg.

VCI  365pF variable (see text)

VC2  50pF variable (see text)

Inductors
L1, 2,3 Miniature Dual Purpose coils, Blue,
transistor usage, Ranges3T, 4T and

5T (Denco)
14 2.5mH r.f. choke, type CH1 (Repanco)
Semiconductors
TR1 BFI84
D1 0A90
Switch

St s.p.s.t., part of VR3

Sockets
SK1  Wander plug socket, red
SK2  Wander plug socket, red
SK3  Wander plug socket, black
SK4  3.5mm jack socket

Miscellaneous

Crystal earphone or headphones with 3.5mm
jack plug

PP3 battery (Ever Ready)

Battery connector

2 B9A valveholders :

5 control knobs and scales (see text)

16 s.w.g. aluminium chassis, 7 by 4 by 14 in.
(see text)

18 s.w.g. aluminium for front panel

4 in. grommet

Components for Add-On Amplifier
Resistors
(All  watt 109%)

R3 2.2kQ

R4 3.3MQ

RS 6.8kQ

Capacitors
C8 0.1uF plastic foil, side wires
C9 150pF polystyrene or silvered mica

Transistor
TR2 BCl169C

Miscellaneous
0.1 in. matrix Veroboard.
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Fig. 2. Dimensions and drilling details for the
front panel

CHASSIS AND PANEL

The front panel is home-made from 18 s.w.g. alu-
minium sheet and it has the dimensions shown in Fig. 2.
This diagram also gives drilling details.

If the capacitor employed for VCI is a Jackson type
‘0" or ‘00’ component, it is mounted to the front panel
by three 4BA countersunk bolts which pass into tapped
holes in the front plate of the capacitor.. Spacing wash-
ers, which could consist of 2BA nuts, are fitted between
the panel and the capacitor front plate to provide clear-
ance for the raised centre section. The bolts must be
short and their ends must not pass beyond the inside
surface of the capacitor front plate or they may damage
the fixed or moving vanes. The capacitor is mounted so
that its fixed vanes are towards VC2, as illustrated in the
photograph showing the rear of the receiver. A piece of
paper placed against the front plate of the capacitor can
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Fig. 3. Top view of the chassis. The flanges are
shown opened out for clarity
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be marked with the positions of the three holes. The
paper can then be used as a template to mark out the
corresponding holes on the front panel.

The aluminium chassis measures 7 by 4 by 14 in., and
can be obtained ready-made from H. L. Smith & Co.
Ltd., 287-289 Edgware Road, London, W2 1BE. Fig. 3
gives a top view of the chassis, with flanges opened out
for clarity, and shows the drilling details.

The two % ini. holes on the deck of the chassis are for
the two B9A valveholders which take the coils. These
are most easily cut out with the aid of a chassis punch or
cutter. Alternatively, a series of small closely spaced
holes may be drilled inside the periphery of the cut-out,
and the centre piece then snipped or punched out. The
rough edges of the holes can be finally smoothed out to
the correct diameter with the aid of a small half-round
file. The positions of the two 6BA clear holes for each
valveholder are marked out with the aid of the valve-
holder itself. When they are mounted, the valveholders
should have the orientation shown in the wiring dia-
gram of Fig. 4.

The front flange of the chassis and the front panel
are held together by the bush mounting nuts of SK4,
VR3, VR2 and VRI. It is therefore important that the
mounting holes for these components are drilled
accurately in the correct positions in both the chassis
and the front panel. The 1 in. hole in the deck of the
chassis in front of the valveholder holes will later allow
several leads to pass through, and should be fitted with
a rubber or p.v.c. grommet. Its precise positioning is not
important.

Onceall thedrilling has been completed the chassisand
panel can be assembled, and the controls, sockets and
valveholders mounted in the appropriate positions. A
solder tag is secured, below the chassis, under the valve-
holder mounting nut at the hole marked ‘A’ in Fig. 2.
Make sure that the lower fixed vane tag of VC1 does not
touch the upper surface of the chassis deck.

WIRING

The wiring below the chassis is shown in Fig. 4.
Valveholder tags which do not connect to coil pins are
used as anchoring tags. This assists in easing the process
of wiring. .

Make sure that the lead-outs of TR1 do not touch
each other (except for the emitter and shield lead-outs
which are both connected to chassis) and if necessary
insulate the lead-outs with short lengths of sleeving. A
lead from pin 6 of the right-hand valveholder in the
diagram passes through the £ in. hole in the chassis to
the fixed vane tag of VCI. This lead should be kept
short. Above the chassis, the fixed vane tag of VCI is
connected to the fixed vane tag of VC2. Also passing
through the # in. hole are the two leads to the battery
connector. There is no other wiring above the chassis,
and the moving vanes of VCl and VC2 take their
chassis connection by way of the front panel.

As stated earlier, one valveholder is used for the
Range 3 and 4 coils, whilst the other is used for the
Range 5 coil. When the set is viewed from above the
chassis and from the front, the Range 3 or 4 coil
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Fig. 4. Wiring and component layout under the chassis. The few connections needed above the chassis are
discussed in the text
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occupies the holder on the right and the Range 5 coil
occupies the holder on the left-hand side. It should be
mentioned that the regeneration circuit used in this
receiver is not one for which the coils are specifically
designed, and it is possible that the connections to pins
5 and 7 may differ in some coils. Whilst this would not
upset operation when the coil is used in its normal cir-
cuit application it could prevent regeneration taking
place in the present receiver. The coils should be initially
fitted to the valveholders in the manner just described.
Should it be found that a coil does not allow regenera-
tion to ‘take place, the effect of fitting it to the other
valveholder should be checked.

AERIAL AND EARTH

A long wire aerial is required, and this should be a
proper outdoor type as very few stations will be received
under average conditions when using a short indoor
aerial. For best results the aerial should consist of 50
feet or more of wire strung between any two convenient
points which place the aerial at a reasonable height, and
preferably clear of buildings or other large obstructions.
The wire should be reliably insulated at its securing
points in order to prevent received signals from being
earthed.

Normally, the aerial will be plugged into socket SK2.
When using a very long aerial, however, or when
conditions are very good, the receiver may be over-

Another view of the receiver as seen from the
front
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Rear view of the receiver with a coil inserted

loaded. Overloading will result in stations in parts of
the band being inseparable, together with a loud
hissing sound in the background. This is due to cross-
modulation.

Under these conditions it is necessary to reduce the
signal input from the aerial, and this is achieved by
plugging the aerial into SK1.

An earth connection can be plugged into SK3, but
this will probably have little effect on the performance
of the set except, perhaps, on the 80 metre and, more
particularly, on the 160 metre amateur bands.

An earth can consist of a length of metal pipe with a
lead connected to it. The pipe is buried in moist earth,
and the lead taken to the receiver. The earth lead-in
should be as short as possible. The effectiveness of the
earth is largely dependent upon the area of metal which
is in contact with the ground, and therefore the larger
the pipe the better.

USING THE RECEIVER

The set is very simple to operate, although alittle
experience with the regeneration controls may need to
be gained before optimum results are obtained. VCI is
the main tuning control, but as each coil covers a wide
range of frequencies, tuning is likely to prove rather
difficult using this on its own, especially on Ranges 4
and 5. Therefore VCI is set to the part of the band which
is to be covered, and the tuning is carried out by the
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‘bandspread control, VC2. This has a much lower value

than VCI, and so covers only a small portion of the
band.

VR3 is the combined a.f. volume control and on-off
switch, and in the single transistor version of the
receiver will need to be kept at maximum all the time.

The settings of VR1 and VR2 are very critical if
maximum sensitivity is to be obtained. Start with VR1

adjusted fully anti-clockwise, and VR2 advanced about

two-thirds to three-quarters of full travel in the clock-
wise direction. If VR 1 is now advanced there should be
a small increase in sensitivity. Continuing to advance
VR will cause the sensitivity to steadily increase until a
point is reached where the set breaks into oscillation.
This will be heard as a reduction in background hiss and
as whistles when the set is tuned across transmissions.

VR should be backed off to a point just below that
at which oscillation occurs. VR2 is then advanced in a
clockwise direction as far as is possible without the set
oscillating. It is at the setting just below the oscillation
point that the sensitivity and selectivity of the receiver
are at their greatest. In order to obtain good resuits it is
important to ensure that the regeneration controls are
adjusted accurately to this setting.

Do not try to obtain fine adjustment of regeneration
by means of VR1 as this is only the coarse control. A
much more precise setting can be obtained by using VR2.
Always ensure that VR2 is well advanced in a clockwise
direction, as if this control is advanced less than about
half-way a serious loss of gain may result. The required
settings for VR1 and VR2 will vary with the settings of
the tuning controls and the coil which is in use.

The specific coverage of each coil depends upon the
position of its adjustable core, and this should be set so
that about 3 in. of its metal thread protrudes from the
top of the coil former. The Range 4 coil is likely to prove
of most use since this range contains most of the popular
broadcast bands. It also contains the 40 metre amateur
band. The Range 5 coil gives coverage of the h.f.
broadcast bands and amateur bands. Coverage with the
Range 3 coil includes the 80 and 160 metre bands. as
well as numerous maritime transmissions.
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Fig. 5. Circuit of the add-on amplifier stage
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The front panel has one of the medium size tuning
scales in ‘Panel Signs’ Set No. 5 affixed to it, and this
appears behind VC1 control knob. It may be marked up
in terms of the main frequency bands after these have
been located and identified. A home-made cursor is
fitted to the control knob by means of adhesive. A small
scale, also taken from ‘Panel Signs’ Set No. 5. is
positioned behind the knob for VC2. With the proto-
type, white wording, taken from ‘Panel Signs’ Set No. 3,

-was positioned alongside the controls to indicate their

functions.

ADD-ON STAGE

The maximum volume and gain of the basic receiver
are not very high, and results are considerabiy enhanced
by the addition of an a.f. amplifier stage. The circuit of a
suitable amplifier is shown in Fig. 5. This is a straight-
forward high gain common emitter stage.
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Fig. 6. Component side of the Veroboard panel
on which the amplifier stage is assembled

It is assembled on a 0.1 in. matrix Veroboard panel
having 9 by 14 holes. Fig. 6 shows the layout on this
panel as viewed from the component side. The copper
strips have to be cut at three points, as indicated in the
diagram. The only major wiring modifications required
to the single transistor version consist of disconnecting
the lead from VR3 slider to SK4 and of making the
alternative connections between these circuit points and
the amplifier which are shown in Fig. 6. A 6BA clear
hole has also to be drilled in the chassis to take a bolt
for mounting the amplifier board. Its position, under the
chassis, is indicated in Fig. 4. The board is mounted by
means of a single 6BA bolt 1 in. long, an insulated
spacing washer about 1 in. thick being placed over this
between the chassis and the board.

As a final point, the current consumption of the
receiver is very low. It is approximately 2mA for the
single transistor version, and 2.6mA for the two
transistor version. [ |
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DE LUXE DIGITALELECTONIC ALARM CLOCK

Like any dependable alarm clock, the
new Heathkit GC-1092AE keeps accu-
rate time and wakes you up in the
morning. But that’s where its similarity
to conventional clocks end. For
instance, when the distinctive inter-
mittent electronic “beep” wakes you in
the morning, there are no switches or
buttons to fumble for. Instead, the
slightest touch of the Heathkit *logo”
on top of the case, turns off the alarm
. electronically. And, if you like a
lie-in you may activate the ‘‘snooze
cycle” the night before to give yourself
another 7 minutes catnap (repeatable
up to an hour).
Emergency Power Supply: If you've
ever been late for work because your
alarm woke you an hour late due to a
power-cut, you’ll appreciate this fea-
ture: it has its own built-in battery
power supply that takes over in case
of power fatlure — keeping accurate
time (without the lighted display, how-
ever) and wakes you in the morning . . .

on time! When AC power is restored
the correct time is once again displayed
eliminating the need to reset the clock.

Deluxe Features: Switch-selection of
12 or 24-hour time format; on an
indicator-light that lets you set the
alarm in correct 24-hour cycle so you
can go to bed at 9 p.m. and set the
alarm for 10 a.m. without being awak-
ened in an hour; an automatic light
sensor control that gives a consistently
readable display — bright in brightly
lit areas, dim in dark areas — and a

battery-saver switch that keeps bat-
teries from discharging when the clock
is unplugged for extended periods of
time.

Big Orange Digits: Hours, minutes
and seconds are displayed on the front
panel with big 4 in-high 7-segment
Beckman Planar gas discharge tubes
for easy, across-the-room viewing.
Switches on the bottom panel make
setting the time and alarm quick and
easy — allow you to hold seconds for
correction to a time standard or time
an interval and hold the final displayed
time. Plug-in IC’s and colour coded
wiring make the GC-1092AE an
enjoyable and rewarding kit building
experience.

Kit K/GC-1092AE £50.80. As-
sembled A/GC-1092AE £72.40 (in-
cluding 8%, VAT and delivery within
United Kingdom).

FREE Catalogue available from:
Heath (Gloucester) Ltd., Gloucester,
GL2 6EE.

CLASSIC OPEN-REEL TAPE FROM 3M

Hi-fi enthusiasts preferring the open-reel format are
promised tape performance with more brilliant high
frequencies, according to 3M, which has just introduced
its'new range of Scotch Classic tapes.

Classic tapes use a new proprietary low-noise ferric
oxide, giving them a high-frequency performance 3 db
higher than Scotch high output low-noise professional
tape (206 and 207). Classic tape’s signal-to-noise ratio
is 8 db higher than standard recording tape.

It is available on 7 inch plastic reels in standard-play
(1,200 ft.) long-play (1,800 ft.) and double-play
(2,400 ft.) lengths and or reels with NAB-type hubs in
2,400, 3,600- and 4,800 foot lengths. The box for both
reel sizes is an innovative book style with a padded
front. It has attractive point-of-sale black and silver
embossed lettering. The technical and performance data
information on the removable sleeve is repeated inside
for permanent reference, and the tape is protected in a
poly bag cradled in a premoulded plastic tray. Pressure
sensitive index and spine labels are also provided.

Suggested list prices for 7 inch reels, excluding VAT,
212

are: standard-play, £4.02; long-piay, £5.00; double-
play, £6.78. On 10% inch reels, tne recommended retail
prices are: standard-play, £9.63; long-play, £11.58;
double-play, £15.23.
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SANKEN HYBRID AUDIO AMPLIFIERS

LAUNCHED IN U.K.

The appointment of Armon Products Ltd. of 54 George
Street, London W1, as U.K. agents for Sanken Electric
Company of Tokyo means that the range of Sanken
hybrid audio amplifiers is now available to U.K.
electronics hobbyists and hi-fi enthusiasts. Four models
are offered, all at short delivery times: S1-1010G
(10 watts max, r.m.s.), SI-1020G (20 W), S1-1030G
(30 W) and Si1-1050G (50 W). All are of comipact
flat unitary construction, and all have quasi-comple-
mentary Class B outputs.

These easy-to-use self-contained hybrid power ampli-
fiers have been designed for use in high-fidelity
equipment, musical instruments, public address and
other audio applications. Sanken claim +3 dB response
from 20 to 100,000 Hz, and less than 0.5%, harmonic
distortion at full power. Passivated chip transistors are
used at the power output end; all others are flip-chip
high-reliability types.

The two larger circuits have built-in current limiting
and differential input stages, and will feed out into
4 or 8Q loads. The two smaller do not have differential
input, and are for a 8Q loads only. All four can operate
from single or dual (split) power supplies, and all have

Armon Products are offering four new hybrid
audio amplifiers from 10 to 50 watts r.m.s., made
by the Japanese Sanken Electric Company.

voltages vary from 0.3 to 0.7, throughout the range.
Retail prices of these units are: 10 W, £3.30 each:
20 W, £6.60; 30 W £8.40; and 50 W, £13.00 (all prices

40,0002 input impedance, typically. Design input

subject to VAT). Delivery within 10 to 14 days.

HOME SECRETARY APPROVES
CEEFAX AND ORACLE
EXPERIMENTS

The Home Secretary has approved the introduction for a two year
experimental period, of the broadcasting of live information on television by
means of the technique known as CEEFAX (BBC) and ORACLE (IBA).

The purpose of the experiment, whereby those in possession of the necessary
receivers will be able to receive printed up-to-date information over a wide
range of topics on their television screens, is to enable an assessment to be
made of the demand for the service, to determine what form it should take
and to estimate the scope for the manufacture of the equipment. It is assumed
that the Annan Committee on the Future of Broadcasting will consider the
technique involved against its review of broadcasting policy as a whole.

The regular transmission of live broadcasts by the BBC started in Septem-
ber, when the equipment was shown at the opening conference of the
International Broadcasting Conventidn by both the BBC and IBA.

The United Kingdom leads the field in the development both of the’
technique and the hardware, and there are good prospects for industrial
production both for home and overseas, if the service becomes established.
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ELECTRICAL SUEPLIERS

“Sorry, Doctor. We do not stock your
sort of transformer **
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BATTERY MISER

By V. S. Evans, G4AVT

An unusual and individual approach to the problem of battery
economy

ATTERIES FOR DOMESTIC PORTABLE RADIOS ARE NOW

expensive items, which brings very much to the
fore the question of battery life and current drain.
Unfortunately this aspect of economics is not always
given the importance we should like by commercial
designers and manufacturers. As a consequence, there
are transistor portables on the market which are quite
ravenous in consumption of replacement batteries.

CURRENT DRAIN

It is fairly usual for the current consumption of a
portable radio to be expressed as a ‘no signal’ current
and as a current figure ‘at average volume, rising on
peaks’. Specifications of this nature may appear
reasonable but the reality can be very different as there
are other important data relative to battery life which
must be considered.

Current consumption at ‘average volume’ may be
doubled or even more at three-quarters to full volume.
Also, assuming the portable works on a 9 volt battery,
the drain is less as the voltage drops so that the quoted
figures may be based on something less than 9 volts,
e.g, the average voltage for the battery’s working life
of say 8.5 volts. A further wasteful factor occurs with
a new battery which can be well in excess of 9.5 volts.
This means that the current drain can be really high
for the first part of the battery’s life. Another relevant
aspect is the lowest voltage the battery can reach before
distortion or other shortcomings in receiver perform-
ance become unacceptable. This voltage can be higher
than one would expect, resulting in early discard of the
battery.

VOLTAGE REGULATION

Providing the basic ‘no signal’ current is reasonable,
a solution’ to the wide variables can be found in a
simple voltage regulator, This is the purpose of the
Battery Miser described in this article. The Miser is
placed in circuit between the receiver and the battery. It
receives the battery voltage (which is varying with age
and use) but puts out a steady fixed voltage to the radio.
This fixed voltage is designed to be the minimum voltage
at which the radio will work efficiently. Ideally for this
purpose the optimum working voltage of the radio
should be 2 or 3 volts below the nominal rated voltage
214

of the battery. Thus a radio can be designed to give its
best performance at a voltage of 6 volts. The 6 volt
supply will be supplied and maintained via the Miser
from a 9 volt battery throughout that battery’s working
life, and that life should be longer than we are accustom-
ed to. The longer life is due to the fixed receiver voltage
confining the current drain to fixed designed limits.

A ‘hungry’ commercial 6 volt portable could be
powered in this manner, provided there is room in the
case for the 9 volt battery and the Miser.

A 9 volt portable which is heavy on batteries can also
be helped by the Miser, providing the minimum voltage
at which it will work efficiently is 8 volts or less. This
can be ascertained either by observation, i.e. by check-
ing the battery voltage at the first sign of fall off in
performance or, better, with the aid of a variable
voltage power supply. It is important that the voltage
checking should be carried out under load conditions
with the receiver switched on.

CIRCUIT DIAGRAM

The Battery Miser has only three components and
its layout is unimportant, The circuit is shown in Fig. 1,
and it will be seen that it is simply a standard zener
regulated emitter follower. The zener diode should have
a voltage rating slightly in excess of the voltage it is
intended to apply- to the receiver. It should be a 5%,
component with a dissipation rating between 200 and
250mW. Resistor R1 should have a value which causes
about 0.5 to 1mA to flow in the zener diode when the

+ < < oe— — +
"
To receiver To battery
2

Fig. 1. The Battery Miser js essentially an emitter
follower voltage regulator
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Fig. 2. A simple medium wave portable receiver incorporating the Battery Miser. Current consumption is
virtually unchanged throughout the useful life of the 9 volt battery

battery is at its nominal voltage. The transistor may
be any small power transistor having a wattage rating
in excess of the maximum power it is required to
dissipate. If, for instance, it is required to give a 6 volt
output from a 9 volt battery then it will have to drop
3 volts. Should the peak current of the receiver be
50mA, then the dissipation in the transistor is 3 times
50, or 150mW. The author uses a silicon transistor type
2N2297 in his version of the circuit. This is in a TO-5
can and has a maximum power rating of 800mW. A
slight disadvantage with a silicon transistor is that the
0.6 volt drop between its base and emitter means that
the battery voltage, near the end of battery life, has to
be at least 0.6 volt higher than the receiver voltage
for the circuit to function as intended. A small ger-
manium power transistor, with a base to emitter
voltage drop of about 0.15 volt, would allow the
battery voltage to fall a little further than does a silicon
transistor.

DESIGN PROJECT

To demonstrate the usefulness of the Battery Miser,
the author constructed a small portable receiver based
on the Ferranti ZN414 integrated circuit. The circuit
of the receiver is shown in Fig. 2. The provision of a
stabilized supply voltage, given here at the emitter of
the 2N2297, is particularly desirable both for the
ZN414 and for the following a.f. amplifier. The simple
potential divider consisting of R3 and R4 is all that is
required for supplying the ZN414, and the potential at
the junction of these two resistors does not alter despite
widely varying battery voltage. Also, the two output
transistors can be set up for optimum operating con-
NOVEMBER 1974

ditions with respect to both quiescent current value and
the obtaining of half-supply voltage at the output
emitters.

So far as operation of the ZN414 is concerned, it is
particularly important to ensure that C3 connects to
lead-outs 1 and 3 of the i.c. by short leads. L1 is a
medium wave ferrite rod aerial coil and is tuned by a
suitable value of tuning capacitance in the C2 position.
In general, a value around 300pF should give more than
adequate coverage.

The AC127 and ACI128 output transistors should be
matched if a low value of R8 is to be achieved with
minimal distortion. They are available as a matched
pair from Home Radio. Mis-match can be compensated
to some extent by increasing the value of R8, but at the
expense of increased current drain. If desired, R8 may
be replaced by a pre-set 200Q potentiometer, this being
adjusted for minimum quiescent current consistent with
crossover distortion. Such a potentiometer should be
set initially to insert zero resistance into circuit. The
resistance should then be gradually increased until the
desired setting is obtained. The quiescent current may be
measured by inserting a current-reading meter in the
collector circuit o the AC127.

R7 fixes the standing boltage at the junction of R10
and R11, which should be approximately half the regu-
lated voltage. If the voltage at the junction of these
resistors is a little too high, slightly reduce the value of
R7, and vice versa.

As a guide, the quiescent current of the amplifier
should be about 10mA.. This rises to 15SmA with speech,
and to 20 to 25mA with loud music, peaking at 30mA.
These current figures will, of course, remain constant
throughout the useful life of the 9 volt battery.
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ZENER
DIODE

UNIT

GHECKING

by G. A. FRENCH

Zener . diodes are nowadays obtain-
able with voltage ratings ranging from
2.4 to no less than 100 volts. A large
proportion .of the diodes available
consists of manufacturers’ surplus.
Zener diodes in this class tend to appear
in a variety of shapes and sizes, and are
liable to have defaced or confusing type
numbers and markings. In addition, it
is not always an easy matter to deter-
mine the polarity of the diode leads, and
some devices have actual zener voltages
which do not conform with those
indicated on their cases.

Tms MONTH’S ARTICLE IN THE

‘Suggested Circuit’ series is
devoted to a simple piece of test
equipment for checking zener diodes.
The unit may readily be home-con-
structed and, since it will in most cases
be used only occasionally, particular
emphasis has be¢n placed on economy.
There is only one expensive compon-
ent, this being a mains transformer
having a secondary voltage lying be-
tween 125 and 250 volts. It is antici-
pated that many constructors will be
able to salvage a suitable transformer
from an old valve radio receiver or
that they may have such a component
in stock from their earlier valve days.
A voltmeter is also needed, but this is
merely a multimeter coupled to a pair
of terminals mounted on the unit. The
only requirement here is that the meter
should have a sensitivity of 10kQ per
volt, or better, on its voltage ranges.
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Fig. 1. The circuit of the zener diode checking unit. When push-
button S3 is pressed the voltage across C1 rises to the zener value of
the test diode



THE CIRCUIT

The circuit of the zener diode
checking unit appears in Fig. 1. Here,
the a.c. mains supply is applied, via on-
off switch S1(a)(b), to the primary of
transformer  T1. The transformer
shown in the diagram has a 125 volt
secondary and this couples to the
potential divider given by R1, R2 and
R3. The standing current flowing
through these resistors is approxi-
mately 6mA, and a voltage of about 66
volts with respect to the lower rail
appears at the junction of R1 and R2,
and a voltage of about 33 volts at the
junction of R2 and R3. Thus, switch
S2 can select either of these voltages or
the full 125 volts which is available
from the secondary.

The voltage selected by S2 is
rectified by D1 and is then passed to
current limiting resistor R4. Normally,
push-button S3 is closed, but when it is
pressed (and assuming that no com-
ponent is connected across the test
terminals) its contacts take the short-
circuit off C1 and allow this capacitor-
to charge up to the peak value of the
alternating voltage selected by S2.
When S3 is released, capacitor C1 is
quickly discharged again by way of the
low value resistor RS, this last com-
ponent being included to limit the
capacitor discharge current and pre-
vent sparking at the push-button con-
tacts. It is quite in order for S3 to be in
the closed condition when the mains
supply is switched on, as all that hap-
pens is that a limited rectified current
flows through R4.

It will be seen that the three posi-
tions of S2 correspond to diodes hav-
ing zener voltages of 0 to 20, 0 to 40
and 0 to 100 respectively.

When the unit is used to check a
zener diode a multimeter switched to a
voltage range is connected to the mefer
terminals, S2 is set to position 1 and
the test zener diode is connected to the
test terminals with its cathode to the
positive terminal. S3 is then pressed,
whereupon C1 charges at once to a
voltage which is limited by the zener
diode. This voltage will be the zener
voltage of the diode and will be
indicated by the multimeter. If the
‘voltage is in excess of 20 volts, S3 is
released, S2 is set to position 2 and the
process repeated. Should the zener
voltage be higher than 40 volts S3 is
released, S2 set to position 3 and S3
pressed once more. At each check, the
multimeter should be initially set to a
voltage range higher than the maximum
figure in the range selected by S2, to
guard against the case where the test
diode is a high voltage device. This
precaution ensures that voltages con-
siderably in excess of f.s.d. value are
not passed to the meter.

It is possible to obtain unpleasant
shocks from both the test and the meter
terminals, particularly when S2 is set to
position 3. The operator’s hands must
be kept away from both sets of terminals
whenever S3 is pressed.

If the test diode is connected to the
test terminals wrong way round it will
function as an ordinary silicon diode,
and the voltage reading given when S3
is pressed will be about 0.6 volt only.
This factor is useful in determining the
polarity of an unmarked diode.

The maximum possible dissipation
in the test diode is of the order of
15mW when S2 is in position 1, 60mW
for position 2 and 300mW for position
3. Diodes with zener voltages of 6 volts
or less may read a little low on the unit
because these low voltage diodes have
a much greater initial slope in their
characteristic. All other diodes should
be brought well on to the flat part of
their characteristic.

COMPONENTS

Thecomponentsemployed in the unit
are all quite standard items. The four
terminals should be of the insulated
type in order to reduce the risk of
accidental shock.

Switch S2 should, ideally, be of the
break-before-make type. In practice,
however, it will be quite in order to
employ an inexpensive make-bgefore-
break switch here. This will allow two
of the fixed contacts to be momentarily
short-circuited together as the switch

than 3 watts if it is found difficult to
obtain a 6.8kQ component with that
rating. All the resisors may be 5%, or
10% components.

Diode D1 can be any silicon rectifier
having a p.i.v. of 350 volts or more.
(This figure applies to a capacitor and
not a resistor input circuit but, al-
though D1 works into Rl, it is still
possible for Cl1 to charge to peak
level.) The author used a BY100,
which happened to be on hand.

The transformer employed by the
author was an R.S. Components
‘Midget Mains 250 Volt’ transformer.
This has a 125-0-125 volt SOmA secon-
dary, of which one 125 volt section was
employed in the circuit. Any othermains
transformer offering a secondary volt-
age in excess of 125 volts and, prefer-
ably, not greater than 250 volts can
also be used, but it is necessary to
insert an additional resistor between
one end of the secondary and the
potential divider given by R1, R2 and
R3 to ensure that the voltage across
these three resistors is maintained at
approximately 125 volts. Three of the
most common secondary voltages like-
ly to be encountered are 200, 230 and
250 volts, and Fig. 2 gives details of the

]
200V 12kn Iwatt
230V IBka 2watts
250V 22kn 2watts

Fig. 2. If a mains transformer having a secondary voltage higher than
125 volts is used an additional resistor, R6, is inserted into circuit in
the manner shown here

is changed from one position to the
next, but the result will only be a
relatively small increase in the current
drawn from the mains transformer
secondary. Switch S3 is a push-button
whose contacts break when it is
pressed.

It is essential that capacitor Cl
should have a low leakage current. Any
good quality modern component will
be satisfactory here. Its working volt-
age can, of course, be higher than the
figure indicated in Fig. 1. The wattage
ratings of the resistors are shown in the
diagram. R4 may have a higher rating

manner of connection and the value of
the additional resistor, which is shown
as R6. In most cases, the transformers
will be valve receiver types having
centre-tapped h.t. secondaries of 200—
0-200 volts, 230-0-230 volts and
250-0-250 volts. One half of any of
these secondaries is used in the present
application. The current requirement
of the circuit is less than 20mA, and
this should be readily available from
transformers of this type. Such trans-
formers will also have low voltage
heater secondaries, to which no con-
nections are made.
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TRANSISTOR
LEAD-OUT
LOCATER

Part 2

This concluding article describes the

construction and setting up of the

transistor lead locater. The locater is

capable of identifying the lead-outs

of any normal bipolar transistor, and

also of indicating whether it is p.n.p.
or n.p.n.

IN LAST MONTH’S ISSUE WE EXAMINED THE CIRCUIT. AND

operation of the transistor lead locater. We carry on,
in this month’s concluding article, to details of con-
struction and setting up.

COMPONENTS

The layout of the unit is not at all critical provided
that wiring is kept reasonably short. Some constructors
may prefer to assemble the unit in a case of their own
choice, working only from the circuit diagram. How-
ever, it is probable that most readers intending to make
up the unit would prefer to use the case and follow the
layout employed in the author’s prototype, whereupon
details of these are given in the present article.

The case employed by the author is an aluminjum
box type AB10, and can be obtained from Home Radio
or Electrovalue. The dimensions of the box are 54 by 4
by 13 in., and it is provided with a lid. This lid forms
the front panel of the unit, and all the small compo-
nents are mounted on tagstrips fitted on its inside
surface. The 3 volt battery is external to the case, con-
nection to it being made by way. of two flexible leads
terminated in crocodile clips. An excellent choice for
the 3 volt supply is the Ever Ready No. 800 cycle lamp
battery, and it is an easy matter to connect the unit to
such a battery whenever it is required. ]

Constructors who prefer to have the battery self-
contained inside the unit case will need to employ a box
that is sufficiently deep to accommodate it. If the front
panel of such a box measures 5% by 4 in., the same front
panel layout as is employed in the prototype can be
followed. The alternative case could be home-made and
it is necessary for it to be made of metal and not an
insulating material.

S1 is a 4-pole 3-way rotary switch, and the component
218
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employed here should be of the ‘miniature wavechange’
type having a body diameter of about 14 in.

Switch 82 is 3-pole 6-way rotary, and it is-made up
from Miniature Maka-Switch parts. The parts required
are a Miniature Maka-Switch shafting assembly, a
packet of ten miniature spacers (of which only four are
used in the present application) and two miniature
2-pole 6-way wafers. When assembled, this constitutes a
4-pole 6-way switch in which only 3 of the ‘poles are

.used. Miniature Maka-Switch kits are generally avail-

able through the larger home constructor mail order
houses. Potentiometer VR1 needs to be a small com-
ponent and it should have a body diameter of approxi-
matley 3 in. The potentiometer used by the author was a
type P20, less switch, available from Electrovalue Ltd.,
and having a value of 22kQ. The two switches will be
fitted with small pointer knobs, and the potentiometer
with a small round knob having a skirt diameter of
around % in.

The spindles of all three controls should. be cut to a
length suitable for the knobs to be employed. The
spindle of the Maka-Switch shafting assembly obtained
by the author did not have a flat on it. A flat is essential
hereto ensure that theknob cannotrotate on the spindle,
and a flat was in consequence filed out on the spindle.
The flat can have any angular position on the spindle.
If 81 also does not have a flat, one should be filed out
on it.

The three terminals can be any insulated types which
give reliable and robust connections. The appeararice of
the unit is enhanced if terminals of different colours are
employed, but this is not, of course, essential. Final
items in the ‘hardware’ category are the six 5-way tag-
strips on which the smaller components are wired. The
tagstrips used in the prototype were Lektrokit type
LK-2231.

RADIO & ELECTRONICS CONSTRUCTOR



FRONT PANEL DRILLING

As was explained in the preceding article, a piece of
stiff card is affixed to the front panel of the unit and it
provides a scale which denotes switch functions. The
scale is shown full size in Fig. 8, and this diagram may
be traced directly. 1t is necessary to draw up and cut out
at least a rough copy of the scale before drilling the
front panel, this copy having marked on it the three
radial lines from switch S1, the six radial lines from
switch S2, and the centres of the holes in which the
l.e.d.’s will appear.

Drilling details for the front panel are given in Fig. 9.
All the holes shown here may be drilled out with the
exception of the four % in. holes for the l.e.d.’s. The six
6BA clear countersunk holes will later take countersunk
6BA bolts which secure the six tagstrips on the inside of
the panel. The scale which has been copied from Fig. 8
is positioned on the panel in such a manner that its top
edge is just below the top edge of the panel and the holes
for S1 and S2 are centralised in the U-cuts at the right
of the scale. Using the Fig. 8 scale as a template, mark
out the centres of the four 3 in. holes and then drill out
these holes.

Next, assemble the Maka-Switch assembly to provide
S2. This requires one spacer on each length of studding
between the indent plate and the first wafer, and another
spacer between the first wafer and the second. Make
certain that the wafers are fitted such that they function
correctly as the switch spindle is rotated. Excess stud-
ding and actuating shaft at thé rear is cut off.

The indent- plate of the shafting assembly has a
locating lug at the front which is intended to pass
through a corresponding anchor hole drilled in the front
panel. This ensures that the body of the switch cannot
rotate even if the mounting bush nut becomes loose.

COMPONENTS

Aluminium box type AB10, 51 by 4 by 14 in.
6-off 5-way tagstrips, Lektrokit type LK-2231
3 insulated terminals

2 pointer knobs

Round knob

2 crocodile clips

Sleeving

$ in.. grommet

Miniature Maka-Switch assembly for S2
(see text)

Remove the bush mounting nut and washer, pass the
switch bush through the panel and temporarily fit the
pointer knob to it. With the aid of the Fig. 8 scale, find
the orientation of S2 body which is required to ensure.
that its knob is correctly aligned with the six radial lines
on the scale. Carefully mark out the point required for
the anchor hole in the front panel, remove the switch
and theri drill out the anchor hole. Switch S1 will also
have a locating lug. Repeat the process with this switch
to ensure that its pointer knob is correctly aligned with
the three radial lines on the Fig. 8 scale and then drill
the anchor hole in the appropriate position.

The final piece of metalwork consists of cutting and
filing out a U-cut on the side of the aluminium box near
the point where S1 will appear, in the manner shown in
Fig. 10. This will later take a # in. gromme: through

_which pass the two battery leads, the grommet being

held in position when the front panel is secured in place.

E

Fig. 8. The scale which is affixed to the front panel of the transistor lead locater. The mounting bush nuts of
S7 and S2 fit into the two cut-outs at the right. The scale is reproduced full size and the diagram may be
traced
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Fig. 10. A U-cut at one side of the case takes the
grommet through which the battery leads pass.

The grommet slides out when the front panel is All the small components are fitted to tagstrips

removed, enabling the panel t3 be positioned mounted on the rear of the front panel. This

clear of the case, when required, without any enables a compact layout to be achieved without
difficulty cramping of parts
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WIRING

Next mount VR1, S2 and the three terminals, fitting a
pointer knob to S2. The first component to wire up is
S2, but details of the wiring required here are not shown
in the wiring diagram of Fig. 11, because it is easier to
work from the circuit than from a wiring diagram. The
wiring circuit for S2 is given in Fig. 7, which appeared in
last month’s issue. It is unimportant which poles of the
switch are employed for S2(a), (b) and (c). A con-
tinuity tester is virtually essential when it is being wired
up.

1"-‘irst connect a wire to the arm of one pole of the
switch, baring its other end so that a continuity tester
may be connected to it. This is the arm of S2(a), or
point ‘X’. Connect the arm of another pole of the
switch to the centre tag of VRI. This is point ‘Y’, the
arm of S2(b). Finally, connect R4 to the arm of a third
pole of the switch, to give point ‘Z’, which corresponds
with the arm of S2(c). The other end of R4 will later
connect to a tag on S1.

Working from Fig. 7, and using the continuity tester
to make certain of identifying the correct switch tags,
wire up S2(a). Fig. 7 has purposely been drawn so that
thq arms move in the same direction as they do when the
switch is viewed from the rear, and this should assist in
wiring up. The position of the switch arms in Fig. 7 is
that given when the knob, as viewed from the front, is
fully clockwise. Three wires, corresponding to terminals
1, 2 and 3, should now be available from S2(a). Trans-

ferring the continuity tester to the arm of S2(b), proceed
to wire this section of the switch, taking up the wires 1,
2 and 3 from S2(a). When S2(b) has been wired up a
further three wires, 1, 2 and 3, should be available from
this for S2(c). The continuity tester is then transferred
to the arm of S2(c), and this is then wired up, taking in
the wires 1, 2 and 3 from S2(b). The three wires 1, 2 and
3 from S2(c) are then taken to the ¢orrespondingly
numbered terminals.

The writer must apologise to the more experienced
constructor for putting what is, perhaps, excessive
emphasis on the procedure required for wiring up S2.
However, it is extremely easy to make a mistake here and
an error in wiring can cause mysterious shortcomings in
performance which are very difficult to remedy later.
Indeed, to make quite sure that all is well, the construc-
tor is advised to check the switch wiring with the aid of
the continuity tester and Fig. 7 after wiring has been
completed. If the continuity tester is connected to the
arm of S2(a) there should be continuity to terminal 1
only on the first two positions of the switch, to terminal
2 only on the next two positions, and to terminal 3 only
on the final two positions. The continuity tester should
then be transferred to the arm of S2(b), which should
connect to the terminals indicated in Fig. 7, and then
finally to the arm of S2(c) and the process repeated.

General wiring up may then follow, as illustrated in
Fig. 11. SI and the six tagstrips are mounted, the
central mounting lug of each of the latter being below

-
Battery neg.

Battery pos.

Fig. 11. Wiring diagram for the components mounted behind the front panel. The wiring at switch S2 js.
carried out with the aid of the circuit diagram which was published last month
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Another view of the components mounted on the
rear of the front panel

the strip as indicated in the diagram. Note that the four
sections of S1 do not appear, round the switch, in
alphabetical order. Although less essential than when
S2 was wired, a continuity tester will still be found help-
ful when making connections to S1. It is quite possible
with some components that the centre contact for each
switch section may have a position, relative to the three
outside tags, which differs from that shown in the dia-
gram. A continuity tester eliminates any wiring errors on
this score. It will be noted that there is a connection to
chassis from the centre tag of S1(b).

The four l.e.d.’s are soldered to the lower tags on the
Lektrokit tagstrips. They are supported by their lead-
outs and should be positioned so that their bodies are
central in the § in. holes in which they appear. ‘Mid-air
joints’ may be needed for the collector lead-outs of TR1,
TR3, TRS and TR6. The lead-outs of R3 need to be
covered with sleeving. It may be necessary to solder an
extension lead to this resistor if its own lead-outs are not
long enough to reach the circuit points to which it

connects. The two skeleton potentiometers, VR2 and
VR3, each have two tags soldered to the adjacent tag-
strips. No connection is made to the third tag of each
potentiometer.

SETTING UP .

When construction is completed it is necessary to set
up VR2 and VR3. First set these two potentiometers to.
insert maximum resistance into circuit, adjust VRI1 to
insert minimum resistance into circuit (i.e. fully anti-
clockwise), then connect a known p.n.p. silicon tran-
sistor to the test terminals. Put S1 to ‘PNP’ and adjust
S2 to the setting which corresponds to the transistor
lead-outs. Both LED1 and LED4 should light up.
Slowly decrease the resistance inserted into circuit by
VR3 until the brightness of LED4 just commences to
reduce.

Next connect a known n.p.n. silicon transistor to the
test terminals and adjust S2 accordingly. Put Sl to
‘NPN’ and gradually reduce the resistance inserted into
circuit by VR2 until the brightness of LED3 just starts
to reduce. Both VR2 and VR3 are then set up and the
unit is ready for use.

When employing the unit, remember that VR1 knob
must always be initially set fully anti-clockwise. If a test
transistor causes S2 to give two positions where two
l.e.d.’s are illuminated, VR1 is then advanced clockwise
until the incorrect reading is eradicated. This adjust-
ment of VR1 will be occasioned mainly by germanium
transistors. The required setting in VRI is normally not
at all critical and can be found very quickly.

When the unit is completed and has been checked for
satisfactory operation a final version of the scale shown
in Fig. 8 may be drawn up and cut out. Four holes need
to be cut out in the scale at the l.e.d. positions. The scale
is then affixed to the front panel by means of a suitable
adhesive.

The current consumption of the unit is fairly low,
being of the order of 20mA with two l.e.d.’s illuminated.
On no account should a battery voltage in excess of 3
volts be used.

The circuit is earthed by the chassis connection to the
arm of S2(a). Although some fairly high gain amplifier
chains, in which the test transistor can itself appear, are
set up in the unit there is no evidence of instability, and
there is no necessity for bypass capacitors in any part of
the circuit. The prototype proved to be completely
stable with all transistors which were checked on it. W

Trio 9R-59DS Receiver — T. C. Falconer, 112 Parkhead
Drive, Edinburgh, 11 — Details of modifications and
re-aligning.

Ex W.D. 2 Valve (Mark II) Short Wave Transmitter/
Receiver W 17/11/219 — A. Willis, 9 Victoria Street,
Cornholme, Todmorton, Lancs, OL14 8LR — Any data,
circuit or wiring diagrams.

CAN ANYONE HELP?

Requests for information are inserted in this feature free of charge. subject to space being available. Users of this

service undertake to acknowledge all letters, etc . received for to reimburse all reasonable expenses incurred by

correspondents. Circuits, manuals. service sheets. etc.. lent by readers must be returned in- good condition
within a reasonable period of time.

R109 at RX - R. L. Morrison, 58 Derryboye Road,
Crossgar, Co. Down, N. lreland — Power pack Voltage/
Current Outputs, also alignment data required.

C.T. 373 Test Set-Oscillator/Distortion Meter — D, Kerr,
9 Mckellar Avenue, Ardrossan, Ayrshire KA22 7AS -
Handbook. Service Manual or Diagram required.
Purchase or borrow.
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New Products /=

BATTERY STATUS INDICATOR

New from Litronix is the RLC-400 battery status
indicator, a T1 miniature-sized LED lamp with red
diffused lens, incorporating a voltage-sensing integrated
circuit.

Designed to indicate battery status in small portable
equipment, such as calculators and cameras, the RLC-400
features a sharp turn-on characteristic, having zero
luminous intensity at 2.0V and better than 0.2 mcd at
3.0V. Maximum forward voltage is 5.0Vdc. Development
quantities are available now at unit prices ranging from
30p, according to volume. For further information
contact: Watts, Steadman & Partners, 34 High Street,
Saffron Walden, Essex, CB10 1EP.

SLOT-GRIP SCREWDRIVERS FOR EASY POSITIONING

micro

international
electronics exhibition held in Brighton from 15th—-17th

At Internepcon/UK 74, the

October 1974, Compass Electronics introduced a
patented new range of Swedish screwdrivers, designed
to end the time wasting and frustration involved in
locating screws in assemblies where access is restricted.
Available in three patterns to cater for Allen and
Phillips-type heads as well as conventional slot head
screws, the tips of these screwdrivers will hold the screw

firmly in place without the risk of dropping, regardless
of the difficulties of the mounting position.

Made of highest quality non magnetic Swedish steel,
these new products carry a twelve month manufacturing
guarantee. The Allen and Phillips screwdrivers have one
face of the tip sprung to provide a tight fit into the

'screw, whilst the slot head driver employs a split tip.

which serves the same purpose.

Known as Six-in Grip, the Allen type screwdrivers
are available in eleven combinations of length and tip
width, including five with insulated handles intended
for use in the electric and electronic industries.

The Star-Grip Phillips range is made in five lengths
covering point sizes 1, 2 and 3, whilst the standard
Slot Grip is sold in two blade lengths of 150mm and
175mm, having tips of 6mm and 8mm wide respectively.

All these screwdrivers have the same turning power as
ordinary drivers the Six-in Grip being provided with
flats at the top of the blade, enabling a spanner to be
used to give additional leverage. The Slot Grip is held
in place by a sliding sleeve which enables the tip to be
replaced if it should be damaged, instead of replacing
the whole tool.

Pricesrange from 97p up to £1.68 dependent uponsize,
and further details may be obtained from Compass
Electronics, 150 Tooley Street, London SE1 2XE.

MODERN SOLDERING IRONS

A unique range of Soldering Irons is being introduced by
Colstar Limited, who have just announced the Single-
Handed Soldering Pistol type KL 3000.

The solder is fed through g reel direct to the tip of the
pistol, so that soldering can be carried out with one hand,
leaving the second hand free to hold components,
wires, etc.

This system is widely used by major manufacturers on
the Continent, and is patented in most countries.

Further information may be obtained. from Colstar
Limited, 233/243 Wimbledon Park Road, London SW18.
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DIREGT READIN

Employing three integrated circuits,
this instrument measures the values
of both non-electrolytic and electro-
lytic capacitors up to 10uF. A built-in
meter gives direct indication of the
‘capacitor values.

ONSTRUCTORS OFTEN NEED TO MEASURE THE VALUES

of capacitors; for example in fault finding or as a
check during construction. Also one needs tc find
‘matched pairs’ for such circuits as ‘Twin Tee’ or to
evaluate a component for a precise application. The
latter can be especially important if small electrolytic
capacitors are used in critical circuits as the actual
capacitance can vary considerably from that marked on
the component. Large electrolytic capacitors (say over
25uF) are rarely used in critical circuits as they are not
as stable as the smaller values.

Traditionally capacitors have been measured using
bridge techniques to cover a wide range of values.
However, to construct a wide range bridge is difficult,
the calibration is awkward and, as it is not usually direct
reading, it can be slow to use.

The instrument to be described measures from 100pF
to 10pF f.s.d. (with useful indications at 10pF) in 6
ranges. The capacitance value is directly displayed on a
panel meter with a ‘=2’ facility for small deflections.

CIRCUIT OPERATION

The full circuit of the capacitance meter is shown in
Fig. 1.

The capacitor under test is connected to pins 10 and
11 of the SN74121 monostable. The output of the mono-
stable will be low (about 0.3 volt) normally until a

negative-going pulse is applied to pins 3 and 4. The.

output then goes high for a period solely dependent on
the value of the capacitor and the resistance, between
pin 11 and the 5 volt positive rail, which is selected by
S3(b).

The high output level of the 74121 is clamped to 3.3
volts by zener diode D3. R7 ensures a satisfactory zener
current in the high state. Thus the output at pin 6 of the
74121 is a pulse of defined height whose duration is
controlled by the unknown capacitor.

A repetitive pulse train (clock) is fed to pins 3 and 4 of
the monostable. As this pulse train has a constant period
for each range the mark-space ratio or duty cycle of the
monostable output is governed solely by the unknown
capacitor.
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1 READING CAPACI

)
2 By Alan C. Ainslie
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A simple voltmeter connected to the output pulse
train takes the average of the waveform and gives a
deflection proportional to the mark-space ratio, i.e.
proportional to the capacitance.

Fig. 2 shows the principle of operation diagrammatic-
ally. The range under consideration is the 1pF fs.d.
range. With a 1pF external capacitor the mark period is
shown as half the clock period. This corresponds to a
mark-space ratio of 1:1. The mean of a 1:1 pulse train
is one half of the peak value, i.e. 1.5 volt. Thus the volt-
meter would read 1.5 volt f.s.d.

With a 0.5uF external meter the mark-space ratio is
reduced to 1:3, i.e. the mark is one quarter of the whole
period. The mean voltage is now 0.75 volt, giving a
meter deflection of 0.5 fs.d. Similarly with an external
capacitor of 0.25uF we find that the mean would be
0.375 volt, corresponding to 0.25 f.s.d.

From these examples it is quite obvious that the scale
is perfectly linear.

The voltmeter multiplier resistance is made up of R8
and VRO. Switch S2 short-circuits VR9 to halve the
multiplier resistance and double the deflection when the
meter reads below half full sale. This helps to improve
the accuracy of the readings.

In order to offset the 0.3 volt that exists at the mono-
stable output when it is low (and which would cause a
zero error) the negative end of the voltmeter is returned
to a potential developed across the potential divider.
R10, VRS, the latter being the ‘set zero’ pre-set control.

The clock is formed by an astable 555 oscillator which
offers the high stability required. The 555 output is t.t.l.
compatible when the device is powered from a positive
3 volt rail as in this application.

CS5, C6, C7 and C8 form the charge capacitors
selected by S3(a). R4 and RS form the charge resistors
and R5 is the discharge resistor. C9 decouples the con-
trol voltage point, which is unused.

CALCULATIONS

To cover the six decade ranges it may be thought that
six different clock rates would be required. However the
74121 accepts timing resistors from 1.4kQ to 40kQ. As
this is a range of over 10:1 the switching between
adjacent pairs of ranges can be accomplished merely by

Clock
period

Cyx =0-25)F I I I | l l I
"_I L'/B clock period

Fig. 2. The length of the positive pulse at the
output of the SN74121N varies in linear fashion
with the value of the test capacitance
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changing the 74121 timing resistors, which have to be
switched anyway to allow calibration of each individual
range. Thus the expense of a couple of capacitors can be
saved.

Choosing the 74121 timing resistors to be pre-set at
about 1.75kQ and 17.5kQ gives ranges separated by a
factor of 10. The period of the monostable is given by

T = 0.7Ct.Rt,
and so the period will be 1.2 x 1,000Ct and 12 x 1,000
Ct for the 1.75kQ and 17.5kQ values of Rt respectively.

Thus for the 0.01pF range the period will be 120uS
with Rt at 17.5kQ and for the 0.1uF range the period
will again be 120uS with Rt at 1.75kQ. The one clock
period to cover both these ranges should be twice the
monostable period, i.e. about 240uS.

The 555 timer has two separate timing equations, one
for charge through R4 and R5 and another for discharge
through R5 only. These equations are:

T1 = 0.7Cc(R4 + RS)
and T2 = .0.7Cc(R5).

The total period is T1 + T2 and

T1 + T2 = 0.7Cc(R4 + 2R5).

With R4 and R5 equal,

T!I + T2 = 0.7Cc(3R). ‘

The value of T1 + T2 that we require is 240uS. With
Cc at 0.1pF this period is given when 3R is 3.3kQ, so
both R4 and RS could be 1kQ.

For the 100pF range the monostable period is 1.2uS
with Rt at 17.5kQ and for the 1,000pF range a 1.2uS
monostable period is obtained with Rt at 1.75kQ. With
a Cc of 1,000pF timing, the clock period is calculated
to be the required 2.4uS.

The operation of the 555 timer is such that pins 6 and
2 are comparator inputs which cause Cc to discharge
when pins 6 and 2 are at a voltage slightly more than
two thirds Vcc. When the capacitor has discharged
through R5 to one third Vcc pins 6 and 2 cause the
discharge process to stop and the charging through R4
and RS to commence.

At a clock period of 2.4uS the comparators are
relatively slow and the discharge and charge processes
extend considerably past the calculated limits. This
means that the period is longer than that calculated and
comes in practice to about 4uS. The result is that the
calibration resistors, VR7 and VR, for the 100pF and
1,000pF ranges will be set to higher values than cal-
culated in order to obtain the correct f.s.d. readings on
the meter.

On the two largest ranges the clock period calculated
to enable one timing capacitor to be used for both
ranges would be 24mS. This is long enough to cause
needle flicker in a few meter movements. For this
reason only the 10uF range is used at this clock rate
with the 1uF range being clocked at a faster 2.4mS rate.

The timing resistors on.both the IuF and 10puF
ranges are set at about 1.8kQ to give monostable
periods of 1.2mS and 12mS respectively.

To reduce the possibility of needle flutter at the
possible expense of linearity the discharge resistor, RS,
is specified as 820Q rather than the 1kQ value mentioned
earlier. This gives generally higher clock speeds on all
the ranges. Linearity difficulties should not intrude as
even at a duty cycle of 3:2 an error of only 5% maximum
is introduced.

The combinations of clock speeds and full scale
monostable periods are summarised in the accompany-
ing table. The values given should be taken as a nominal
guide only, as component tolerances can cause signi-
ficant changes to the calculated values.

RADIO & ELECTRONICS CONSTRUCTOR



TABLE
Clock and Monostable Periods

Monostable Monostable

Timing Period
Range Clock Resistor at Full
Period (Non-adjusted Scale

Value)
100pF 4uS 50kQ (VR7) 1.5u8
0.001uF 4us 5kQ (VR6) 1.5uS
0.01pF 240uS 50kQ (VRS) 120uS
0.1uF 240uS 5kQ (VR4) 120uS
1uF 2.4mS 5kQ (VR3) 1.2mS
10uF 24mS 5kQ (VR2) 12mS

POWER SUPPLY

The 555 and 74121 both give timing periods which are
reasonably independent of the power supply voltage,
but to ensure good short and long term stability a power
supply regulator is incorporated for the positive 5 volt
rail.

The current required by the unit is about 50mA or so
and a nA723 regulator chip is able to supply this current
without an external emitter follower.

At pin 6 a stable reference of just over 7 volts is
produced. This is divided by R1 and VR and fed to pin
5, the non-inverting input of the comparator. The
inverting input, pin 4, is connected to the output of the
device via R3 to equalise the cfeifferential input resistance
and reduce thermal effects. R2 produces a voltage drop
which, when it exceeds 0.6 volts, causes the regulator
overcurrent limit to function, thereby protecting the
devices in the event of a fault. C3 is necessary to provide
frequency compensation.

ThenA723 is fed by about 11 volts or so from a centre
tapped 9-0-9 volt transformer, with D1 and D2 as
rectifiers.

COMPONENTS

The timer and monostable integrated circuits are
available from most mail order suppliers dealing in
components of this type. The regulator is a type
1A723C in 14 pin d.il., and an equivalent is the Texas
SN72723N. Another equivalent is listed by Electro-
value Ltd., as LIC723C14.

The mains transformer employed in the author’s unit
was a small component offering 9-0-9 volts at 100mA,
and having fixing centres at approximately 13-in. This is
not listed by the larger mail-order houses and a suitable,
but somewhat bigger, alternative is the Osmabet
transformer retailed by Home Radio under Cat. No.
TMMS. The Osmabet transformer secondary current
rating is 0.3 amp. Any other small 9-0-9 volt trans-
former with a current rating of 100mA or more can also
be used.

The holes in the author’s printed circuit board for the
tags of VR2 to VRS inclusive are intended for miniature
horizontal mounting skeleton pre-set potentiometers.
Components having thesequisite tag spacing are poten-
tiometers type PN, horizontal mounting, obtainable
from Electrovalue Ltd. VR1 and VR9 may similarly be
Electrovalue type PN, vertical mounting.
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COMPONENTS

Resistors

(All fixed values £ watt 10%)
R1 4.7kQ
R2 4.7Q
R3 2.2kQ
R4 1kQ
RS 82002
R6 1kQ
R7 63002
RS 4.7kQ
R9 10Q
VRI1 5kQ
VR2 5kQ
VR3 ~ 5kQ
VR4  5kQ
VRS  50kQ
VR6 5kQ
VR7 50kQ
VR8 1kQ
VRY9  10kQ

Capacitors

Cl1 640uF electrolytic, 16 V. Wkg.
C2 10uF electrolytic, 12 V.. Wkg.
C3 100pF

C4 10uF electrolytic, 12 V. Wkg.
(€5 10pF electrolytic, 12 V. Wkg.

C6 1uF plastic foil or electrolytic, 12 V. Wkg.

C7 0.1uF

C8 0.001pF

C9 0.047uF
Integrated Circuits

IC1 1nA723 or equivalent
I1C2 NES555V or equivalent
IC3 SN74121N

Diodes
D1 1N4001
D2 1N4001

D3 3.3 volt zener diode, 400mW

Transformer

Tl Mains transformer, secondary 9-0-9V

(see text)

Meter
M1 Moving-coil meter, 0-100pA

Switches
S1 s.p.s.t. toggle

S2 single pole push-button, press to close

S3 2-pole 6-way rotary

Miscellaneous
1 red socket
1 black socket
1 knob
Printed circuit board
Materials for case and panel
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CONSTRUCTION

The electronics can be built on a small printed circuit
board. In the prototype the board was secured to the
two terminals of the meter, this being a Japanese model
MR-65P having the same outside dimensions as The
Henelec 65 Series retailed by Heriry’s Radio Ltd. The
mains transformer was also mounted on this board.
The component and copper sides of the board are
illustrated in Figs. 3 and 4, the latter being reproduced
full size. In Fig. 4, the two holes ‘X’ are for the meter

Fig. 3. The component side of the printed circuit

terminals and the two holes ‘Y’ are mounting holes for
the mains transformer. The positions of these holes will
vary for different meters and transformers and should
be marked out with the aid of the components them-
selves. It will also probably be necessary to make the
board slightly larger than is shown in Fig. 4 to take
alternative transformers, and the board should not be
cut out until the transformer has been obtained and the
modified dimensions determined. It will merely be
necessary to make the board a little wider and longer.

board .
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Fig. 4. The copper side of the board. To assist in positioning components, the end pins of the integrated

circuits are indicated as also are some of the capaci

tors and resistors. The negative rail connection to pin 8 of

IC1 is in order as this is an ‘NC’ pin. The board dimensions, but not the basic copper pattern, may need to be
modified for different mains transformers and meters
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The copper pattern for all the remaining components
remains unaltered and can be traced from Fig. 4.

The design can be marked out onto the clean copper
board with one of the many p.c.b. resist pens now
available. There is no location for R6, which can be
mounted on the range switch.

The author recommends that the project be construct-
ed on fibre glass board for stability. This is available
from Home Radio Ltd., in varying sizes, including
4 by 16 in. under Cat. No BTS53. To ensure even

etching of the panel it can be floated copper side down
on top of the etchant. In this way the copper removal is
more even and etching is quicker.

The etched board can now be drilled. A No. 60 drill
(0.040 in.) is suitable fof most of the component leads,
although the pre-set potentiometers will require
slightly larger holes. The components are inserted on
the board as in Fig. 3, taking particular note of diode
polarities and i.c. orientation.

The next stage is to prepare the cabinet and front
panel, and the photographs should give a guide as to a
suitable panel layout. The dimensions of the panel and
case should suit the particular meter employed and
allow the printed circuit assembly to be comfortably
housed. A number of commercial cabinets of about the
required size are available. On the front panel one of the
sockets for the test capacitor should be red to indicate
the positive connection and the other black. The author
employed a mains on-off push-button switch whose
contacts close and then open on successive pushes, but a
normal toggle switch could also of course be used.

The printed circuit board is mounted by the two
connecting bolts of the meter movement
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As already mentioned, the completed printed circuit
board is supported at the two holes- marked ‘X’ through
which pass the terminals of the meter. The wiring from
the controls to the board can now be completed-using
neat short leads as this is in fact a fairly high frequency
circuit. It was found with the prototype that the stray
capacitances in the ‘Cx’ leads ‘was of the order of 6 to
7pF. This small capacitance could be reduced slightly,
if desired, by spacing the leads to the test sockets away
from other wiring.

The printed panel with the components mounted.
This corresponds to Fig. 3

The author also fitted a small bulb inside the meter to
illuminate its scale, the bulb being powered from one
half of the mains transformer secondary. The bulb is
not included in the Components List.

CALIBRATION

The completed unit is now ready for testing and
calibration. VR is set to maximum resistance and the
mains supply switched on. VR1 is then adjusted to givea
reading of 5 volts on pin 8 of the 555.

With S2 closed, a high capacitance range selected and
no external capacitor connected, VRS is adjusted to
bring the meter pointer exactly to zero.

A capacitor of about 0.047uF is next connected to the
test terminals. With the range switch at the 0.1pF posi-
tion VR4 is adjusted so that with S2 closed the meter
reads full scale. S2 is then opened and VRS9 adjusted so
that the meter reads exactly half full scale.

The voltmeter part of the instrument is now set up
and the ranges can next be set for full scale deflection,
starting with the 100pF range and adjusting VR7, and
finishing with the 10uF range and adjusting VR2.
Obviously, good ‘standard’ capacitors should be used
but the average of a batch of reputable capacitors
should not be too far off.

As explained earlier the IOuF range may be subject
to needle flutter. If this is the case then RS can be
reduced, say to 680Q. However, the circuit has been
used with several meter movements and all have shown
less than 19 flutter.

If an oscilloscope is available the waveform at pin 6
of the 74121 can be checked. The mark-space ratio at
f.s.d. should not be significantly in excess of 1:1 other-
wise linearity may suffer. Poor linearity with the correct
waveform can be directly attributable to the 74121.
Checking with a digital period meter shows very good
linearity with the majority of devices.

All components in the Components List are rated for
continuous operation and, with reasonable care in
assembly and calibration, the constructor will have a
reliable capacitance meter of high accuracy and good
stability.
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FOR DX LISTENERS

By Frank A. Baldwin

Times=GMT

Stepping off once again on the left foot (like all- ex-
service types) we commence with the subject of clandes-
tines — and why not, the vast majority of them are left
anyway, and extremely left at that!

On 9422.5 one afternoon at 1543 we had the pleasure
of hearing one of our old friends, none other than
“Voice of the Thai People”. This one had previously
been reported inactive but has obviously now been
reactivated. Programme format is the usual OM and
YL alternate harangue in Thai until 1600 when there is a
marching song by male chorus, military music at 1608,
slogans and off at 1610. The transmission is thought to
be a Chinese operation from Yunnan Province.

A little earlier in the afternoons, if you are around,
set the dial on 9988.5 from 1400 onwards and you may
log the Voice of the United National Front of Cam-
bodia. Logged several times recently, the last entry
shows that signal strength peaked from 1420 onwards
when the usual format emerged. Yes, you guessed
aright, OM and YL in Cambodian (Khmere) alterna-
tely, each vying to out-harangue the other apparently.
Sign-off was at 1432, suddenly and without any military
music etc.

For listeners here in the U.K. the best chances of
hearing VUNFC would be from 1330 sign-on to 1430
sign-off and from 2300 sign-on to 2400 sign-off on
9988, 10080, 10120 and on 12005 (all variable by plus or
minus 5kHz). They also transmit on 4675 and 7015 as
above but these channels are unlikely-to be heard here.

CURRENT SCHEDULES
@® TANZANIA

Radio Tanzania, Dar es-Salaam, operates an External
Service mainly in English from 0330 to 0530 on, 6105;
from 0900 to 1600 on 9750 and from 1600 to 2015 on
15435 and 4785. R. Tanzania can also be currently
heard, in Swahili and English, on 4825 and on 5050
during the early evenings. For 90 metre band hunters,
listen on 3339 around 1700 for Zanzibar (See Around
the Dial).

@® SPAIN

Spanish National Radio (RNE), Madrid, has an

External Service to Europe, Africa, North and South
America. English is only used in the North American
Service from 0100 to 0345 on 6065 and 11925.

@ AUSTRALIA

Radio Australia currently offers a programme in
English to the U.K. from 0645 on 7280 and 9570 and an
evening transmission to the U.K. from 1800 to 2100 on
7270, 9745 and on 9755. When checked by us at 1900
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(newscast) only the latter channel was audible and even
that was marred by co-channel QR M.

@ NETHERLAND

Radio Nederland, Hilversum, presents an External
Service in English to Europe from 0930 to 1050 on 6045
and 7210; from 1400 to 1520 on 6045, 11740 (Madagas-
car relay), 15415, 15425 and 21570 (both transmissions
also on 6020 on Sundays only). From 1830 to 1950 on
6020, 6085 and 11950; from 2000 to 2120 on 11730
(Madagascan relay).

@ BELGIUM

An External Service from Brussels in English is
directed to the Americas from 2255 to 2315 and to the
Americas and Far East from 0040 to 0100 on 6055,
9655 and on 11855.

@ PAKISTAN

Radio Pakistan has a World Service directed to the
U.K. from 0830 to 1100 in Urdu on 15115 and 17910
and from 1915 to 2115 in Urdu, Sylheti and English on
7085 and on 9463.

@ SOUTH AFRICA

Radio RSA, Johannesburg, currently directs a pro-
gramme in English to Europe and West Africa from
2100 to 2150 on 5980, 7270, 9525 and on 11900.

@ MEXICO

Radio Mexico operates an External Service in Spanish
but identification is sometimes given in both French and
English. The transmissions are from 1325 to 1535 and
from 2255 to 0305 on 9705, 11770, 15125 and on 21705.

@ NIGERIA

The Voice of Nigeria, Lagos, beams a programme in
English to Europe from 0555 to 0735 on 7275, 11770
and on 15185,

@ BANGLADESH
Radio Bangladesh, Dacca, now broadcasts in English
to Europe from 1230 to 1300 on 17680.

® EGYPT

The Overseas Service from Cairo radiates in English
to North America from 0200 to 0330 on 9475; from
1315 to 1430 to South Asia on 17920 and from 2145 to
2300 to Europe (newscast at 2200) on 9805.

Broadcasts to Africa (‘*“Voiceof Africa”) in English to
West Africa is from 2030 to 2200 on 17725.
RADIO & ELECTRONICS CONSTRUCTOR
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AROUND THE DIAL
On the higher frequency bands we have ~

® EGYPT
Cairo at 0942 on 17745 with a programme of Arabic
music and songs by both male and female singers.

@ PAKISTAN

Radio Pakistan at 1615 on 9460 when presenting a
programme in English about recent events in Mozam-
bique. Sign-off without National Anthem at 1619.

@® MONACO

Trans World Radio at 1520 on Sundays with a
religious programme. Identification at 1530 then news
of church affairs here in the U.K. Listen on 9685.

@® CHINA

Radio Peking at 1239 on 11650 when featuring a pro-
gramme in English describing the. Chinese industrial
scene and achievements, future plans and endeavours.

@ FINLAND

Helsinki at 1424 on 9550 with an informative pre-
sentation of Finnish theatre history and recent pro-
ductions.

@ TANZANIA )

Radio Tanzania, Dar es-Salaam, at 1800 on 15435
when we heard the 6 pips time signal, identification
“Radio Tanzania, Dar es-Salaam’’, the world news in
English with a further identification at 1804.

@ CONGO

R.TV Congolaise, Brazzaville, at 2301 on 4765 when
signing-off after the National Anthem, revealing two
Latin American stations on the same channel.

@® INDIA-1

All India Radio, Delhi, at 1000 on 17775, with a
newscast of local events in English until 1010 when a
pleasant-voiced YL presented news of recent proceed-
ings within the Indian parliament. Very informative.

On the LF bands a whole host of stations have been
logged and we first present a few which could be heard
by the beginner listener, leaving the Dx till last.

® IRAQ
Baghdad at 2021 on 3240, Arabic music and songs,
OM announcer.

@® GHANA
Accra at 2002 on 4915 with a newscast in English read
by OM announcer.

@ MALAWI

Blantyre at 2139 on 3380 religious programme in
English. Also at 1810 with world news in English, time
check at 1815 and into vernacular programme.

@® TANZANIA
Zanzibar at 1721 on 3339 with a programme in
Swahili to 1733 sign-off, heard often.

@ BURUNDI .
Bujumbura at 1827 on 3300, African music, drumis,
chants, channel suffers from heavy QRM at times.

@ ANGOLA
CR6RZ Emisora Official, Luanda, with a programme
of dance music records at 2005 on 3375
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@ INDIA-2
AIR Delhi at 1820 on 3905 YL with song in Hindi,
local music.

For the Dxer, the following may be of some interest.
® PERU

OAXS8F Radio Atlantida at 0452 on 4788 station
identification and Euro-style dance music records,
announcements in Spanish, sign-off 0601.

OAX8X Radio Samaren at 0315 on 4815, identifica-
tion, local pops, ads. At 0330 after identification, pro-
gramme of Andean flute and drum music with ‘noticias’.

OAZ4C Radio Andina at 0410 on 4995, plaintive
Andean songs and music by OM, identification at 0414.

OAX8V Radio Eco at 0423 on 5010, songs in
Spanish, LA music with frequent identifications pre-
ceded by two chimes.

@ COLOMBIA
HIJLZ La Voz del Cinaruco at 0436 on 4865, OM in
Spanish, local music, identification 0437, newscast.
HJKC Em. Nuevo Mundo at 0500 on 4755 OM with
identification then local news in Spanish.

@ ECUADOR

HCRQI Radio Quito at 0323 on 4923 local music,
guitar, OM with song, announcements with identifica-
tion at 0326.

HCAJ2 C.R.E. Guayaquil at 0347 on 4765, OM with
song and guitar, hetro QRM.

@® SRI LANKA

Colombo at 1703 on 4902, commencement of Budd-
hist chants on full moon day.

Colombo at 1705 on 4870, OM and YL with duet in
vernacular, local music, off with choral National
Anthem at 1731.

@ INDIA _

AIR Delhi at 1653 on 4800, OM with song in Hindi,
local music, sign-off without National Anthem after
announcements by YL at 1700,

@® PAKISTAN

Peshewar at 1749 on 3330, YL’s in chorus with local
song, 6 pips at 1800 and identification in English.

Radio Pakistan on 4835 at 1611, YL with talk in
Urdu, sign-off at 1628 with National Anthem after
identification in English.

R. Pakistan at 2027 on 4734 YL with song in Urdu,
local music, announcements in French.

@ SINGAPORE

R. Singapore at 1603 on 5010 with Euro-style dance
music records and announcements in English, also in
parallel on 5052. Sign-off at 1628 with Nationa] Anthem
after series of announcements in English.

@ MALAYSIA
Kuching at 2235 on 5005, YL with announcements in
vernacular, light music local style.

@ HONDURAS

HRPL3 Radio Progresso, LA music at 0358 on 4920,
OM with identification then sign-off without National
Anthem at 0400.

@® S. YEMEN
Aden at 1719 on 5060, OM with songs in Arabic,
local music, hetro QRM,
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Part 3

In this final article of our 3-part series, details are given of three
optional stages which may be added to the basic receiver.

HE FIRST TWO ARTICLES IN THIS SERIES DESCRIBED THE

basic receiver. This concluding section will deal with
three additional optional stages which may be installed
in the receiver after it has been completed. Any one of
these can be used, and they all require the fitting of a
B7G valveholder to the chassis hole which was marked
‘For Extra Stage’ in Fig. 4.

PRE-AMPLIFIER

The pre-amplifier is an untuned r.f. booster stage
designed to raise the signal level when a telescopic aerial
fitted to the cabinet is relied upon for reception, or

when a very short aerial is in use. The circuit for this
stage is shown in Fig. 7.

Wiring should be short and direct, with grid and
anode leads kept well separated. The primary of LI,
originally used for aerial coupling, is disconnected from
the chassis and its pin 9 is taken to the h.t. positive line
via R4, with C4 functioning as an r.f. bypass capacitor.
The valve should be fitted in a skirted valveholder with
screening can, and the central spigot of this valveholder
is earthed to the chassis.

This stage will give a substantial increase in signal
strength, It is nor suitable for use with a long aerial, and
will only introduce cross-modulation and other troubles
if such an aerial is connected.

Telescopic Ry
or MWW HT +
rod aerial
¢
AE

T -

Fig. 7. An optional aerial pre-amplifier. This is
intended for use with very short aerials only

COMPONENTS

Resistors
(All 109%,)
R1
R2

470kQ % watt
470kQ % watt

R3 6800 1 watt
R4 5.6kQ 1 watt
Capacitors
Cl 20 to 30pF (see text)
C2 0.01uF
C3 0.01uF
C4 0.25uF
Valve
Vi 6C4
Valveholder
B7G  skirted valveholder
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RECEIVER FOR THE
L. F. BANDS

By F. G. Rayer, T.Eng. (C.E.l.) Assoc.l.E.R.E.

CRYSTAL MARKER

The circuit of the crystal marker is given in Fig. 8. It
-employs a 100kHz crystal, giving harmonic ‘pips’ at
100kHz or 0.1MHz points. Its primary use is to provide
exact calibration of Amateur bands. As an example, it
will give marker ‘pips’ at 1.8, 1.9 and 2.0MHz in the 160
metre band, and at 3.5, 3.6, 3.7 and 3.8MHz in the 80
metre band.

.For the low frequency short wave range, one fre-
quency can be established by tuning in the standard
frequency transmission from MSF on 2.5MHz. All the
other 0.1MHz points can then be marked by counting
up and down from this known frequency.

TCI allows the crystal frequency to be varied slightly
to permit zero beating with the 2.5MHz transmission,
or with the B.B.C. Radio 2 200kHz signal tuned in on

the long wave band of another receiver. An error in
crystal frequency will be heard as a very low audio tone
or as a flutter on reception, but even if this is not cor-
rected the accuracy will be far higher than is usually
needed for the present purpose. Suitable 0.1MHz
crystals are available from many suppliers of short
wave components. .

The crystal harmonic will operate the tuning indicator
or may be heard when the b.f.0. is switched on. The
oscillator valve is not screened and the location of this
stage should give sufficient stray coupling into the
receiver r.f. circuits. If it is wished to increase the
coupling for higher frequency bands, run an inch or
so of insulated wire from tag 5 of the oscillator valve-
holder close to VC7.

The oscillator is controlled by a rotary on-off switch
mounted between VR1 and VR2, and the crystal is
positioned below the chassis.

S
HT+
R4
R3 Sg ——
5 Vi
EF9I
0/ iy 6
NI == &C:g
TC) 2R ™ T
6-3Vv
Crystal =3 K
CIT R2§E +c2

Fig. 8. The 0.1 MHz crystal marker. This provides
harmonics of crystal frequency over all the
ranges covered

COMPONENTS

Resistors

(AlL10%)
R1 470kQ 7 watt
R2 10kQ | watt
R3 100kQ | watt
R4 22kQ 1 watt

Capacitors
Cl 1,000pF silvered mica
C2 0.01uF
C3 0.01uF
TCI1 100pF trimmer
Valve
Vi EF91
Swirch
S1 s.p’s.t. rotary
Crysral

0.1MHz quartz crystal with holder

Valveholder
B7G  piain valveholder

NOVEMBER 1974

233

e e



ELECTRONIC MUTING

When the receiver is used in conjunction with a
transmitter, some means of change-over is necessary
when the transmitter is turned on. This frequently
consists of transferring the aerial from the receiver to
the transmitter, and of muting the receiver to avoid
acoustic feedback from its loudspeaker to the micro-
phone.

The circuit in Fig. 9 causes the change-over to be

depends on the aerial impedance and transmitter power.
but can be expected to be of the order of 30 to 100 volts.
C26 and R22 in Fig. 9 are the existing capacitor and
resistor in the receiver a.f. stages.

Should the receiver be used with a transmitter without
the muting stage, the usual care must be taken to avoid a
high level of r.f. reaching L1, whose windings may be
destroyed. A relay or switch may be needed to short-
circuit the primary of L1, unless only low power is run.

Cl in Fig. 9 may be 20pF to 30pF, and needs to be of

COMPONENTS

Resistors
(Al 10%)
R1 470kQ 4 watt

HT+

Ry

C2
1
G "
‘ —— e
RE o
b h'
R2Z T
£ v

Fig. 9. The electronic muting circuit, which

disables. the receiver when an accompanying

transmitter is in use. Resistor R22 was previously
returned to chassis

R2 470kQ £ watt
R3 6800 1 watt
R4 5.6kQ § watt
Capacitors
Cl 20 to 30pF (see text)
C2 0.01uF
C3 0.01uF
C4 0.25uF
= Valve
Vi 6C4
Valveholder
B7G  skirted valveholder

accomplished automatically. Capacitor C1 is connected
to the transmitting aerial circuit. During reception the
6C4 acts as a cathode follower, and signals across R3
are coupled to Lt in the receiver via C3.

During transmission, the large r.f. signal voltage
applied to C1 develops a high negative voltage at the
valve grid due to grid rectification. This negative voltage
cuts off the stage, preventing the high level r.f. from
reaching L1. A high negative bias is also applied to the
a.f. output stage, cutting this off. The actual bias

high voltage rating. With 75Q and similar aerial loads,
it should be adequate if the working voltage is at least
twice the transmitter h.t. supply voltage to the p.a.
stage. Cl is positioned outside the chassis immediately
adjacent to the aerial socket. Ceramic capacitors rated
at 12kV and with values of 22pF or 27pF are listed by .
Home Radio.

The valve in the electronic muting circuit is fitted in a
B7G skirted valveholder, but it does not require a
screening can. B

(Concluded)

BACK NUMBERS

For the benefit of new readers we would draw attention to our back number service.

We retain pastissues for a period of two years and we can, occasionally, supply copies more than two year 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.

234

RADIO & ELECTRONICS CONSTRUCTOR



s a s =

L

TRANSFORMER
RATIO ANALYSER

By S. L. Martin

An inexpensive item of test gear which measures the
turns ratios of small a.f. transformers

ADDLED RECENTLY WITH A LARGE BATCH OF SMALL
unmarked transistor a.f. amplifier transformers, the
writer devised the item of test equipment described here
to sort them out in terms of turns ratio. The circuit to
be described has its limitations and would not qualify
as an item of laboratory equipment. On the other hand
it. gives reasonably accurate measurements of turns
ratio as well as determining the phase relationship
between two windings on a transformer. The com-
ponents needed are standard types and the more
experienced constructor may well have all that is
required already to hand in his spares box. A 0-50pA
meter movement is employed, and this is provided by a
multi-testmeter switched to read this range of current.

BASIC OPERATION

The basic mode of operation is illustrated by the
circuit given in Fig. 1. Here, an a.c. supply is applied to
the primary of a step-down transformer. Also con-
nected across the supply is a potentiometer, the slider of
which connects via an a.c. voltmeter to the upper end of
the secondary. The two large dots alongside the upper
ends of the primary and secondary indicate similar
winding ends. That is to say, the two ends indicated by
the dots could both be winding ‘starts’ or could both be

Fig. 1. lllustrating the basic mode of operation of
the transformer ratio analyser
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winding ‘finishes’. In consequence the induced alter-
nating voltage at the upper end of the secondary is in
phase with the applied alternating voltage at the upper
end of the primary.

The potentiometer is adjusted for a null, or zero,
reading in the a.c. voltmeter. The voltage tapped off
by the potentiometer slider will also be in phase with
that at the upper end of the primary so that, when the
voltage at the potentiometer slider is equal to that at the
upper end of the secondary winding, the a.c. voltmeter
gives the null reading. At all other settings of the
potentiometer there will be an alternating voltage
difference between the potentiometer slider and the
upper end of the secondary winding, and this will be
indicated by the a.c. voltmeter. As may be seen, the
circuit is one step removed from the familiar Wheat-
stone bridge. )

The alternating voltages across the primary and
secondary windings are proportional to the turns ratio.
If the transformer has a turns ratio of 2:1 the alternating
voltage at the upper end of the secondary, with respect
to the lower circuit rail, will be half that at the upper
end of the primary. The voltage at the slider will
similarly be half that at the upper end of the primary
when the potentiometer slider is half-way up the track.
So, a 2:1 transformer ratio will be indicated, after

|

AC.
RA voltmeter - 2
- /\ i AC.
* T L\ \ ) oo ||l Pri. supply
RB Sec. ] 9

Pri.turns _ RA+RB

Sec.turns RB
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adjustment for a null reading in the a.c. voltmeter, by a
2:1 ratio between the total track resistance and the
track resistance below the potentiometer slider.

If the transformer has a turns ratio of 4:1, then the
null indication will be given when the potentiometer
slider is quarter-way up the track. Other turns ratios
will have corresponding track resistance ratios in the
potentiometer, and the overall situation is indicated by
the equation which appears below the circuit in Fig. 1.
It is an easy matter to provide the potentiometer with a
scale calibrated in terms of turns ratio, whereupon the
circuit becomes suitable for measuring this property of
an.a.f. transformer.

Finally, it should be noted that the circuit will not
give a null reading if the secondary of the transformer
is connected with opposite phase to that shown in
Fig. 1, or if it is connected as a step-up transformer.
Also, the potentiometer slider can only approach, but
not pass through, a null indication if the transformer
has a turns ratio of 1:1.

WORKING CIRCUIT

A practical working circuit i§ shown in Fig. 2.
Comparing this with Fig. 1, the primary of the trans-
former being checked connects to terminals B and C,
and the secondary to terminals D and E. This method
of connection is illustrated in Fig. 3(a). The a.c. supply
of Fig. 1 is now the alternating voltage appearing across
the 10Q resistor, R3, in Fig. 2. Dye to the presence of
R2, this voltage is approximately one-tenth of the 6.3
volts obtained from transformer T1, which is a standard
6.3 volt heater transformer. Thus, the alternating
frequency applied to the transformer being checked is
that of the a.c. mains supply, i.e. 50Hz. The voltage
across R3 is only 0.63, whereupon there is little risk
of darfiage to a small transistor a.f. transformer.

The a.c. voltmeter incorporates the rectifying and
smoothing circuit given by D1 and Ci, whilst the meter
proper is the 0-50uA movement shown as Ml1. In
practice this is a multimeter switched to read 50pA
f.s.d., and connected to the circuit by way of two
suitably positioned terminals. The limited capabilities
of the circuit do not really warrant the expense of a
permanently installed panel-mounting meter. Normally
S1, a push-to-close press button, is left in the open
condition. This allows R1 to remain in series with the
meter, whereupon it limits the current input which can
flow when VRI slider is away from the zero voltage
setting. VR1 is initially adjusted to give a rough zero
indication, after which S1 is pressed and a final fine
setting in VR1 can then be achieved.

To use the device, the transformer being checked is
connected to terminals B, C, D and E with on-off
switch S2 open. S2 is then closed and VR1 adjusted for
a null reading in the meter, remembering that meter
indication is a little sluggish due to the presence of Cl.
If a null indication cannot be obtained, the connections
to the transformer are changed to obtain correct phasing
or to ensure that it is functioning as a step-down instead
of a step-up component. As soon as a rough null
indication is obtained in the meter, S1 is pressed and a
final null setting obtained in VRI. The transformer
turns ratio is then read from a scale fitted to VR1.

The circuit will also check tapped transformer wind-
ings, these being connected to terminals B, C and D as
shown in Fig. 3(b). The turns ratio found is then the
ratio between the turns in the total winding and the
turns in the section connected to terminals D and C.
This facility is helpful when dealing with components
such as driver transformers which may have a centre-
tapped winding and an overall 1:1 ratio. The presence
of the centre-tap may be found with the circuit of Fig.
3(b), and the overall ratio determined by checking the

S
*Push to read’ 4
A s
s 2
= M, A Ot d On-Off
I T
O-50pA \"'T\
$R !
R 5 9In |
IOkn :
Dy [oY; m— ¢ 63V a | AC
J OA79 l mains
3 4c[k 4 "t 2R3 f I
1 =
lkn 2pF 10a I
W.W. 40V wkg ] £ o — | \l-.J\

R, = Y4watt 10%
Ro,R3 - see text

Fig. 2. The practical circuit of the ratio analyser
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remaining winding against half the centre-tapped
winding. During checks, any windings which are not
connegted to the test terminals are left open-circuit.

In Fig. 1 reference was made to the ‘primary’ and
‘secondary’ of the transformer. This was for convenience
in explanation and, so far as using the test device is
concerned, the ‘primary’ is the winding having the
greater number of turns. A few small transistor trans-
formers may give a balance null reading which is not
zero but is a little above zero. This is due to losses in the
transformer which result in a small phase shift at 50Hz,
and the effect is not important.

Valve speaker transformers having step-down ratios
from some 30:1 to 90:1 can also be checked, and they
are connected to terminals A, C, D and E, as illustrated
in Fig. 3(c). The alternating voltage across terminals
A and C is about 10 times that across terminals B and
C, and the ratio indicated at the null setting of VR1 is
then multiplied by 10. Thus, a ratio of 4:1 on VRI
‘scale corresponds to a transformer ratio of 40:1. Before
checking, the primary of the valve speaker transformer
can be identified by an ohmmeter, and it will have
much higher resistance than the secondary. It is this
high resistance winding which connects to terminals A
and C.

When checking any unknown transformer which may
have a high turns ratio, initially set the testmeter to read
NOVEMBER 1974

0-1mA, or similar. This gives an additional protection
against possible excess current in the meter.

COMPONENTS

As mentioned, the components are all standard types.
T1 is any 6.3 volt heater transformer having a secondary
current rating of 0.5 amp or more. R2 and
R3 may have ratings of 4 watt or more. For precise
readings with valve output transformers, R2 should ‘be
exactly 9 times the value of R3, but in practice the
nearest preferred value of 91Q will be satisfactory. Both
R2 and R3 should, preferably, be 29 or 19, in tolerance
on value. Incidentally, the combined value of R3 and
VRI1 in parallel is only marginally lower than the value
of R3 on its own.

D1 is specified as an OA79, but most germanium
diodes of similar type could be employed in its place. A
0-100pA meter could be used, if desired, for M1, but the
null sensitivity will, of course, be somewhat lower.
Since D1 becomes nearly non-conductive at forward
voltages below about 0.1 volt, the null obtained when
checking efficient transformers which give a true null
zero may be determined by swinging VRI slightly on
either side of the central null position.

VR1 is wire-wound since components of this type are
normally capable of a high level of resolution. An
important point here is to ensure that when the slider
is at the end-stops there'is very little resistance between
the slider and the adjacent end-of-track terminal. This is
a function of potentiometer mechanical design and the
ideal condition is given when there is very nearly zero
resistance at the track ends. A few wire-wound potentio-
meters, particularly in the lower resistance values, have
quite high ‘end-hop’ resistances, and a potentiometer of
this type would not enable the higher turns ratios to be
indicated. It is for this reason that the potentiometer
consists of VR1 connected across R3, instead of ‘using
a 10Q potentiometer to carry out the function of both
components.

TABLE
"RB (Q) Turns Ratio
100 10:1
125 8:1
167 6:1
200 5:1
250 4:1
333 3:1
500 2:1
667 1.5:1
833 1.2:1
1,000 1:1

The potentiometer is calibrated by disconnecting the
ower end of its track from the rest of the circuit, and
then connecting an ohmmeter between the track lower
end and the slider. Calibration in terms of turns ratio
may then be carried out with the aid of the accompany-
ing Table. (]
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THREE TRANSISTOR
REGENERATIVE

RECEIVER

By
A. P. Roberts
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A self-contained transistor portable giving loudspeaker or earphone
reception on the medium wave band.

HIS IS A SIMPLE PORTABLE 3-TRANSISTOR RECEIVER

covering the medium wave band, and providing
loudspeaker reception. Due to the simplicity of the
circuit the available volume is not great, but the set
makes a good bedside receiver. An output socket is
provided for a magnetic earphone.

CLASS A OUTPUT

A Class A output stage is used, and the total current
consumption of the receiver is approximately 12mA.
This is economically provided by four 1.5 volt cells
connected in series to give 6 volts. The set is completely
self-contained, having an internal ferrite aerial, and it
can be made up in reasonably compact form. The
author’s receiver was housed in a case measuring
approximately 6 by 4 by 2 in.

With the prototype a number of stations can be
received at a reasonable volume level, including B.B.C.
Radios 1, 3 and 4 during daylight. Additionally, Radio
Luxembourg and several other Continental stations can
be received after dark.

The circuit diagram of the receiver is shown in Fig. 1.
The circuit consists of a single transistor regenerative
detector, TR1, feeding a 2-stage audio amplifier incor-
porating TR2 and TR3.

VCl is the tuning capacitor and L1 is the tuned wind-
ing on the ferrite aerial. L2 is a coupling winding, and it
couples the received signals into the low input imped-

ance of TR1 base via the d.c. blocking capacitor, C1.-

TRI1 is biased by R1, and has L3 and VR as its col-
lector load for r.f., whilst R2 actsasitsa.f. collector load.
C2 is an r.f. bypass capacitor.
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The way in which this type of circuit detects the signal
is quite simple. The transistor is biased so that it is
conducting only a low current between its emitter and
collector. Negative r.f. half-cycles at the base cause a
larger collector current to flow. The gain of the tran-
sistor increases with increasing collector current, and so
these half-cycles receive a higher degree of amplifica-
tion.

Positive r.f. half-cycles have the opposite effect, and
cause a smaller collector current to flow with, ir conse-
quence, a lower degree of amplification. The overall
non-linear amplification thus given by the transistor
results in detection of the received signal.

The use of controllable regeneration, or positive
feedback, increases the level of the input r.f. signal, and
also the difference in the amplification which is given to
half-cycles of opposite polarity. Detection is therefore
more efficient as also is the amplification provided by
the transistor.

In Fig. 1, L3 is the regenerative feedback winding,
and it couples the amplified r.f. signal at TR1 collector
back to its base by way of L2. Potentiometer VRI
controls the level of feedback. If VRI is set to insert
minimum resistance into circuit, L3 on its own forms
the r.f. collector load for TR1. There will be a relatively
high r.f. current in this winding and a similarly high r.f.
signal fed back via L2 to the base. The feedback, under
these conditions, will be such as to cause the stage to
oscillate. If VR1 is next adjusted to insert an increasing
resistance into circuit, there will be a lower r.f. current
flowing in 1.3 and the level of feedback will reduce. At a
certain setting of VR the feedback will be insufficient
to maintain oscillation in TR1, although the feedback

RADIO & ELECTRONICS CONSTRUCTOR:
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Fig. 1. The circuit of the 3-transistor regenerative recefver
COMPONENTS
Resistors Transistors

(All fixed values % watt 109%)
R1 1.5MQ (see text)

R2 5.6kQ
R3 1kQ
R4 2.7k
RS 4.7kQ
R6 150kQ
R7 82Q

VR1  5kQ potentiometer, linear

Capacitors
Cl 0.022uF plastic.foil
C2 0.015pF plastic foil
C3 0.22uF plastic foil, side wires
C4 100uF electrolytic, 10 V. Wkg.
Cs 100uF electrolytic, 10 V. Wkg.
Cé 400uF electrolytic, 4 V. Wkg.
C7 1,000pF disc ceramic
VCl  Value to suit ferrite aerial (see text)

Inductors
L1, 2,3 Medium wave ferrite aerial (see text)
T1 Output transformer type LT700
(Eagle)

TR1  2N3702

TR2 BCI169C

TR3 BCI169C
Switch

S Slide switch
Socket

SK1  3.5mm jack socket with break contact
Speaker

LS1 3Q speaker, 3 in. square
Miscellaneous ?

8Q magnetic earphone with 3.5mm jack plug

(if required)

Plain Veroboard, 0.15 in. matrix

4 cells, 1.5 volt type HP7 or equivalent
(Ever Ready)

Battery holder (see text)

PP3 connector clip for battery holder
Case (see text)

Speaker mesh material

2 knobs

will still boost the signal applied to TR 1 base. The feed-
back reduces further as VR1 inserts yet more resistance
into circuit. Normally, VR1 is adjusted such that the
feedback is just below the point at which oscillation
takes place.

C2 has a low impedance at r.f. and a high impedance
at audio frequencies. In consequence it bypasses the r.f.
signal at the junction of VRI and R2 but allows the
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appearance of the detected a.f. signal across R2.

The value of bias resistor R is a little critical as it has
to enable TR1 to have a collector current which is
sufficiently low to allow non-linear amplification, and
hence detection, to take place, but which is not so low as
to give too small an overall amplification. Some tran-
sistors of the type specified may function better with a
slightly different value in the R1 position. The receiver
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should be assembled and checked out with R1 at
1.5MQ, as specified. Experimentally-minded con-
structors can then, if they wish, try the effect of different
values in place of the 1.5MQ component to see if any
improvement in performance results.

The audio stages are quite straightforward, using two
high gain silicon transistors in a d.c. coupled circuit. C7
is a stablilizing capacitor which giveés negative feedback
at higher frequencies and prevents the circuit from
breaking into oscillation. Transformer T1 provides the
necessary impedance step down to allow a low imped-
ance speaker or earphone to be driven from the output.
SK1 has a break contact which disconnects the speaker
when the earphone plug is inserted.

COMPONENTS

Most of the components are readily available, but a
few of these need some comment. :

The ferrite aerial can be any ready-made medium
wave type with a 5 in. ferrite rod and having a transistor
base coupling winding. The component employed.in the
prototype was obtained as part of a set of inductors
intended for a medium wave superhet. It came complete
with a suitable 2-gang tuning capacitor. The 2-gang
capacitor is used in the present receiver, connection
being made to the aerial section of the capacitor only.
The author tried other ready-made medium wave ferrite
aerials with complete success, these including the Denco
ferrite aerial type MW/5SFR. If the Denco ferrite aerial
is employed, VCI should have a value of 208pF. A
single gang 208pF capacitor (Jackson type 01), or the
208pF section of a 208 + 176pF 2-gang capacitor can
be used. In some cases, and particularly if a 2-gang
component is employed, the tuning capacitor may be
fitted with an integral trimmer. This trimmer is initially
left at about half maximum capacitance.

It is important to ensure that the lead-outs of the
aerial are connected properly, and Fig. 2 shows the
correct connections. It also gives details of the addi-
tional winding, L3, which is made from a length of thin
p.v.c. insulated single core wire. L3 is positioned away
from L1 and L2, as illustrated.

Most ready-made aerials have a base coupling wind-
ing consisting of about four or five turns of wire. Ideally,
this receiver should have a coupling winding with about
ten turns. [t is an easy matter to use one of the lead-outs
of the coil (the one furthest from the tuned winding) to
add another five or six turns to the winding, the extra
turns being taped to the coil former. A piece of thin

L3 Ferrite rod
L L3

||

2turns

Leads twisted
together— Leads approx.

5”long

vCy Cy

Pos. supply
rail TR collector

Fig. 2. [llustrating how the ferrite rod aerial
windings are connected into circuit
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The layout inside the case. There is adequate
space for the components without crowding

insulated wire is then used to extend the lead-out back
to its original length.

It is by no means essential to alter the ferrite aerial in
this way, but the modification will give a worth-while
increase in sensitivity.

The speaker in the prototype was a 3 in. square type
with an impedance of 3Q. Smaller speakers of the same
impedance could be used, but these will probably have a
lower efficiency.

The four 1.5 volt cells are fitted in a battery holder of
the type illustrated in the photograph of the interior.
This is an Eagle type BH4N or, alternatively, the
Bulgin type 2/CB/4U7 can be used.

The author’s receiver was housed in a plastic case
measuring 6 by 4 by 2 in. Any non-metallic case of
similar dimensions may be used, or_could be con-
structed from plywood, but first make sure that it will
be large enough to take the particular speaker and
variable capacitor employed, in company witn the
Veroboard assembly and the other components. The
space needed by the Veroboard assembly will be ap-
parent from Fig. 3 and the photograph of the case
interior.

CONSTRUCTION

Construction starts with the preparation of the main
component panel. This is a piece of plain Veroboard
(i.e. without copper strips) having a matrix of 0.15 in.
and 33 by 10 holes. This takes all the small components,
and a component layout and wiring diagram is given
in Fig. 3.

First drill out the two 6BA clear mounting holes in
the positions shown. Next drill out two % in. holes to
take the mounting lugs of T1. In Fig. 3 these holes
appear in the first and fifth row of holes from the top.
If the transformer does not fit ‘comfortably into holes
with this spacing, drill out the lower hole in the sixth
row of holes from the top.

The components are then mounted in the positions
indicated in the diagram, which shows the board from
the component side. The underside wiring is illustrated
in broken line. In‘'many instances, the component lead-
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Fig. 3. The smaller components are assembled on a plain Veraboard panel, shown here as viewed from the
component side

outs will be long enough to reach their connection
points. Additional lengths of wire carry the positive and
negative supply connections, and it will be found help-
ful to carry out this part of the wiring first. Where
adjacent leads pass very close to one another, one of
these is insulated with sleeving, When connecting L3 to
the board it should be borne in mind that its connections
may have to be transposed during the setting up
procedure.

The finished panel is later mounted on the inside
bottom of the case by means of two 1 in. 6BA counter-
sunk screws, with suitable spacing washers between the
underside of the board and the inside surface of the case.
T1 is near the left hand end of the case, as seen from the
front. The board may be used as a template to mark out
the positions of the two countersunk holes required in
the case. The panel will be mounted when the con-
nections between it and the other components have been
made.

The general layout inside the case can be seen from the
photographs. With the author’s receiver, a matrix of
25 % in. diameter holes, with } in. spacing, was drilled on
the left front side of the case, after which a square of
speaker mesh material was glued behind this. The
speaker was, in turn, glued to the mesh. Alternatively,
the speaker could be mounted to the front panel by four
bolts and nuts, with the mesh sandwiched in between.
The ferrite aerial is mounted at the top of the case, as
far away from metal objects such as the speaker, VCI
and the battery, as possible. A piece of 2 in. square wood
was glued to one end of the rod to give a total length
equal to the inside width of the case, and both were then
glued in position in the case.

VCI is mounted on the front panel next to the speak-
er, whilst VRI1, S1 and SK1 are mounted on the left
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hand side of the case, as seen from the front. VR1 is at
the bottom, S1 in the centre and SK 1 at the top. Ensure
that clearance exists between VR and the Veroboard
panel. VC1 will probably have a construction which
allows it to be mounted by three 4BA bolts passing
through tapped holes in its front plate. A piece of paper
can be used as a template for marking out these holes on
the front panel by initially pressing it against the
capacitor front plate. The 4BA bolts used to secure the
capacitor must be short. If their ends pass beyond the
inside surface of the capacitor front plate they can
damage the fixed or moving vanes.

When all these parts have been mounted, the remain-
ing wiring can be completed. Most of the wiring is
illustrated in Figs. 2 and 3, and the few connections
which are not are shown in the circuit diagram. VR is
wired so that the resistance it inserts into circuit de-
creases as it is turned clockwise. (When the photographs
were taken it was wired to insert increasing resistance.)
All the interconnecting leads must be insulated.

The battery holder fits behind VCI and can be held
in position by a piece of foam rubber or plastic glued to
the inside of the cabinet back.

SETTING UP AND USE

Before switching on the completed receiver, set L1
and L2 towards one. end of the ferrite rod, and L3 at
about the centre. VRI should be adjusted to insert
maximum resistance into circuit.

Upon switching on the set, a rushing sound should be
heard from the speaker. Adjusting VC1 will probably
not cause any stations to be received until VR is ad-
vanced clockwise. If VR1 should be advanced too far
the set will break into oscillation, and proper reception
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This view shows the regeneration control, the
on-off switch and the earphone socket, all of
which are mounted on the left side of the case

will not be possible. The most sensitive setting for VR
is immediately below the point at which oscillation
occurs, and not when it is fully advanced. For all but the
strongest signals VR 1 will need very careful adjustment.
The best setting for VR 1 will vary with the setting of the
tuning control, and it will need readjustment each time
the tuning is altered.

If oscillation cannot be obtained, the connections to
L3 should be reversed. Should the frequency coverage
not extend fully to the ends of the band, L1 and L2 can
be moved along the ferrite rod to alter the range
covered and so correct this. If VC1 has an integral
trimmer this can be adjusted to control coverage at the
high frequency end of the band. In the unlikely event
that there is any tendency towards instability at the
extreme high frequency end of the range when the
trimmer is set for minimum capacitance, then the trim-
mer capacitance should be increased to avoid this. If
VC1 does not have a trimmer, a 10pF capacitor may be
connected across it in this eventuality.

L3 can be moved along the rod so as to find the best
position for regeneration, but ‘this is likely to be very
uncritical.

As a finishing touch, legends from °‘Panel Signs’ Set
No. 4 can be added at VR, S1 and SK 1, together with
suitable indications of station positions behind the
control knob of VCI. [ ]

NEXT MONTH'S ATTRACTIVE ISSUE

Features

PULSE COUNTING F. M. TUNER

By employing the pulse counting method of discrimination, this f.m.

tuner performs as a superhet receiver having an i.f. amplifier which

Ffequires no tuned circuits at all. The tuner may be powered by a
9 volt power supply unit.

The following month’s concluding article will givé details of
construction and of setting up.

OSCILLOSCOPE AMPLITUDE CALIBRATOR

This unit provides a.c. or d.c. voltages from 10mV to 10 volts for
calibration or test purposes, and consists of a multivibrator followed
by an accurate attenuator.
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PLUS
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Copies may also be obtained direct
from the Publishers, 30p including
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' This month Smithy
the Serviceman
ostensibly sets out

to explain to Dick
how simple a mat-
electronics

But he

had been at the

ter

really is.

ends by having his

assistant far more

confused than he
(vap ] ® - <>

et

ICK SCRATCHED HIS HEAD, THEN

turned back the volume control
knob on the medium and long wave
transistor radio on his bench.

The radio reproduced the music
from the local station at reasonable
quality level. Once more Dick slowly
advanced the gain control. The sound
from the receiver increased in ampli-
tude until it filled the Workshop. The
music suddenly reached a peak, the
receiver became momentarily silent,
and then it commenced to play once
more. There was another peak in the
music, followed by a further momen-
tary silence from the receiver.

The irritated clattering of a solder-
ing iron on its rest became audible
from Smithy’s side of the Workshop.

Dick turned down the volume and
scowled at the receiver. Then he
turned up the volume again.

LOW BATTERY

‘‘Ye gods,” yelled out Smithy irately.
“Am I going to be: subjected to that
racket all morning?”

“I'm trying,” retorted Dick in a
pained tone, “‘to find out what’s
wrong with this set. Every time there’s
a loud sound from the speaker. it cuts
out.”

“You don’t need to tell me that,”
snorted Smithy. “I’ve been hearing
nothing else but that set cutting out on
loud sounds for the last quarter of an
hour. For goodness’ sake put a new
battery in it and get on with some use-
ful work.”

“The very first thing I did was to -

check battery voltage.”

Smithy’s reply was short and to the
point.

“‘Put in a new battery.”

Shrugging his shoulders, Dick
switched off the receiver and walked
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over to the spares cupboard. Returning
he peeled off the cardboard which
covered the battery terminals, re-
moved the existing battery and fitted
the new one to the set. He switched on
and listened to the receiver.

It gave a perfect performance at all
volume levels.

Perplexed, Dick stared at the old
battery then applied the test prods of
his meter to its connectors. The meter
registered 8.5 volts.

“‘How the heck,” he called out, *“did
you know that this set wanted a new
battery, Smithy? Why, you haven’t
even looked at it.”

“I didn’t need to,” replied the
Serviceman over his shoulder. “It was
sufficient just to hear it. I was almost
100% certain that the battery was
causing the trouble.”

“But it couldn’t have been,” per-
sisted Dick.. *“It’s only half a volt

‘below its proper voltage of 9 volts.”

Smithy sighed, rose from his stool
and walked over to his assistant.

“Show me.””

Obligingly, Dick connected his
testmeter to the battery and indicated
the reading of 8.5 volts.

*““Now connect it to the set and mea-
sure its voltage whilst the set is play-
ing.”

Dick removed the new battery,
reconnected the old one and clipped
on the testmeter leads. He switched on
the receiver. The battery voltage at
once dropped to less than 8 volts. Dick
turned the volume up, whereupon the
meter needle danced in sympathy with
the level of* the reproduced music. The
music rose to a crescendo, the meter
reading dropped to 5 volts, and the
receiver became silent for a short
period until the battery voltage rose
and it resumed working. Hastily, Dick
switched the set off.

start.

“There you are,” pronounced
Smithy. ‘““That battery had developed a
high internal resistance. The Class B
output stage of the set draws increased
current as the volume level goes up,
and loud sounds were causing so much
current to be drawn that there wasn’t
enough battery voltage to keep the
oscillator running. So the set ceased to
work for a very short period after the
start of a loud sound until the voltage
on its supply rails increased to a level
which allowed the oscillator to come on
again.” (Fig. 1). ;

Ruefully, Dick took out the faulty
battery and put back the new one.

*Stap me,” he remarked forlornly.
““I certainly made a mess of this job. I
remember now that I measured the
voltage of the old battery with the set
switched off.”

“You should never do that,”
advised Smithy sternly. ‘‘Always mea-
sure battery voltage on load.”

Internal
resistance

of battery

4} -1k

Receiver circuits

Fig. 1. The internal resistance
of a battery may be repre-
sented as a physical resistor
in series with it. In the in-
stance shown here, the volt-
age applied to the receiver
circuits drops as the receiver
current increases
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“There are times,” stated’ Dick
desolately, “when I think I'm not cut
out for this servicing lark. That’s the
second silly mistake I've made this
morning.”

“Go on,” said Smithy, intrigued.
“What else have you done?”’

““I wasted nearly half an hour with
another set replacing a transistor base
bias resistor that I thought had gone
low in value. After I'd put the new one
in I found it showed the same low
resistance as the old one did.”

““‘How was the resistor connected ?”’

““Between the collector and base of
the transistor.” (Fig. 2(a)).

“I can guess what happened here,”
commented Smithy. “You connected
the testmeter so that it passed forward
current through the base-collector jun-
tion of the transistor.” (Fig. 2(b)).

“That’s what T must have done,”
agreed Dick dejectedly. “Anyway, I
next checked the new resistor with the
testmeter leads the other way round
and it showed the correct resistance. If
I'd thought of doing that with the first
one I needn’t have gone to the bother
of changing it.” (Fig. 2(c)).

METER POLARITY

*‘Well, you know now,” pronounced
Smithy ‘heavily, ‘“As a matter of prin-
ciple, whenever you're checking the
value of a resistor which is connected
in a transistor circuit it’s often a good
plan to apply the meter leads one way
round and then the other way round.
There are so many effective diodes
given in transistor circuits, due to base-
emitter and base-collector junctions,
that it’s quite easy to obtain a low
resistance reading by mistake. Another
thing to remember when using a test-
meter switched to an ohms range is that
the positive test lead in most cases
carries the negative voltage from the
testmeter battery whilst the negative
test lead carries the positive voltage.

+

That’s because nearly all testmeter
resistance reading circuits rely on an
internal series battery in the meter. This
is a useful thing to remember when
checking electrolytics for leakage and
things like that.”

“I tell you, Smithy,” said Dick
morosely. “This electronics business is
really getting too much for me. This
positive is negative and negative. is
positive thing is just the final sting in
the tail so far as I'm concerned.”

“Do you mean,” queried the startled
Serviceman, “that you’re actually
thinking of giving up servicing? Of
leaving the Workshop and going for
another job?”

““Well, yes,” confessed Dick. “Some-
thing in the open air for a change. Like
on the milk round, for instance.”

“If you’re going to deliver milk
you’ve got to get up . . . ” started
Smithy, then checked himself. Dick’s
passing referente to a “‘sting” had
caused memories of a recent cinema
visit to suddenly flood his mind. He
abruptly turned his head away so that
his assistant could not see the expres-
sion of almost Stygian cunning -that
was now emblazoned across his face.

“Hey, what’s up with you?” asked
Dick. *“What are you looking away
like that for?”

With an effort, Smithy composed his
features, then faced his assistant.

“It’s nothing,” he stated bravely.
““Just a tic I'm afflicted with.”

“Humph,” grunted Dick suspici-
ously. “‘I thought it was only cattle that
had ticks.” :

“I didn’t mean that sort of tick,”
grated Smithy. “Let’s get back to this
electronics business which, you say, is
getting too much for you.”

“So it is, too,” repeated Dick. “‘I
reckon I’'m going to find myself a job
where things are a lot simpler.”

‘““Now I’'m certain you don’t mean
that,” commented Smithy reprovingly.
*“Tell you what, let’s take a bit of time

off so that I can show you how simple,
basically, electronics is.”

He walked over to the spares cup-
board, then returned with a small
mains transformer.

“Here we are,” he said comforting-
ly. “This is a nice simple mains trans-
former with a 240 volt primary which
has a 220 volt tap in it. We shan’t
worry about the secondary windings.
Now, take up your soldering iron,
connect a bit of 2-core flex to the zero
and 240 volt tags, then connect the
other end of the flex to the mains.
Okay?”’

“Fair enough,” said Dick reluctant-
ly. “But I don’t quite see what this is
leading up to.”

Dick quickly wired up the trans-
former, then looked up at Smithy en-
quiringly. (Fig. 3(a)).

“Right,” said that worthy. ““‘Set up
your testmeter to a high a.c. volts
range, switch on the mains to that
transformer and measure the voltage
across the primary. As I said just now,
we won’t worry about the transformer
secondaries.”

“I'm switching on the mains now,”
announced Dick, “and I'll see what
voltage we’ve got between the zero and
240 volt tags on the primary. Here we
are, it’s spot on at 240 volts.” (Fig.
3(b).)

“Good. Now check the voltage
between the zero volt point and the
220 volt tap.”

“This is just a. waste of time,”
grumbled Dick. ““It’s bound to be 220
volts. And so it is?’ (Fig. 3(c).)

“Fair enough,” continued Smithy.
““Next check-the voltage between the
240 and the 220 volt taps.”

“Blimey, Smithy,” complained Dick.
““This has just got to be 20 volts. And —
let’s see now — that’s exactly what it is.”
(Fig. 3(d).) )

“Very good,” commended Smithy.
“Now did you find that at all hard to
understand ?”
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Fig. 2(a). A typical amplifier stage with a base bias resistor between tollector and base. An n.p.n. transistor

/s assumed

(b). Applying a testmeter switched to an ohms range to the bias resistor can cause the base-collector

junction of the transistor to be forward biased. The meter then gives a false low resistance reading
(c). Ifthe testmeter leads are transposed the base-collector junction is reverse biased and a reasonably
accurate resistance measurement can be made
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Fig. 3(a). Applying the a.c. mains to the primary of a standard 240
volt transformer having a tap at 220 volts. No connections
are made to the secondary or secondaries
(b). The applied voltage is 240 volts
(c). As is to be expected, a voltage of 220 volts is given at the

tap

(d). A voltage of 20 volts appears between the 220 and 240

“It was dead easy,” replied Dick
scornfully. “We just had what was. in
effect, a 240 volt autotransformer with
a tap at 220 volts.”

“And could we assume,” queried
Smithy, “that the current in the 240
to 220 volt part of the transformer
winding was flowing in the same
direction as the current in the 220 to
zero volt section?”’

“Of course we could assume that. It
must be.”

“Excellent,” said Smithy, rubbing
his hands together. “Switch off the
mains and remove the lead from the
240 volt point and connect it to the 220
volt tap.”

Dick picked up his soldering iron
and carried out the = Serviceman’s
instructions. (Fig. 4(a).)

“All finished, lad?” asked Smithy
heartily. “That’s fine. Will you now
measure the a.c. voltage between the

zero volt point and the 220 volt tap™

“Dear, oh dear,” muttered Dick
rebelliously. “Talk about wasting
time. Well, the voltage is 240 volts,
which is what you’d expect it to be.”
(Fig. 4(b).)

“Good,” commented Smithy. ‘‘And
now the voltage between the zero and
240 volt points.”

Dick carried out the voltage test.
(Fig. 4(c).)

“It’s just above 260 voits,” he
announced. “‘It’s bound to ‘be higher
than the mains voltage at the 220 volt
tap because the transformer is now
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volt points

acting as a step-up autotransformer.”

““Good, good,” purred Smithy.
“Could you next check the voltage
between the 220 volt tap and the 240
volt point ?”

“Corluvaduk,” said the mutinous
Dick. “I’ve done some daft things in
my time ‘but this is plain ridiculous.
Anyway, the voltage is round about
22 volts.” (Fig. 4(d).)

“Excellent,” said Smithy. “It’s
slightly more than the 20 volts we had
previously because we’re applying the
mains voltage to a lower tap in the
winding.”

WINDING CURRENTS

“What,” asked Dick, ‘“‘comes next”

““We start to think,” replied Smithy,
‘“‘about current in the transformer as
it’s now connected. Would you say that
the current induced in the section of
the winding between the 240 volt point
and the 220 volt tap is flowing in the
same direction as the current in the 220
volt to zero volt section?”

“Oh, definitely,” stated Dick em-
phatically. “We’ve got the same volt-
age polarities that we had in the
previous case, so the current in the top
part must be flowing in the same direc-
tion as the current in the lower section.
In terms of voltage this means that
during half-cycles when the 220 volt
tap is positive the 240 volt point is
positive also, but more so because of
the autotransformer step-up effect.”
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Fig. 4(a). This time the a.c. mains is applied to the zero and 220 volt

points

(b). Once again the input voltage is 240 volts
(c). Due to step-up effect, the voltage at the 240 volt.point is
in excess of 240 volts
(d). A slightly increased voltage is also given between the 220
and 240 volt points

“Very good,” said Smithy silkily.
“Now switch the mains off from that
transformer and let’s draw its symbol
on some paper. Have you got a piece
of paper anywhere?”

Dick reached forward and produced
a grubby note-pad from the back of
his bench. Smithy fastidiously tore off
several sheets until he encountered one
which was reasonably free of the patina
of sticky grime which, mysteriously,
clung to all of the more permanent
items on his assistant’s bench.

“I will now,” announced Smithy, as
he took out his ball-point pen, “draw
out ‘the circuit of our mains trans-
former primary. I'll use larger loops
than usual for the winding symbol so
that I can add little arrows to indicate
current flow. And I'll also add a
resistor across the 220 and 240 volt
points to act as a load. If there wasn’t
a load here there wouldn’t, in practice,
be any current in this part of the wind-
ing. All right?”” (Fig. 5(a).)

“Sure.”

“Will you,” continued Smithy, “be
happy if I refer to ‘conventional
current’, which is assumed to flow
from positive to negative?”

*“Suits me,” replied Dick carelessly.

*“Right,” said Smithy briskly. “Then
Pl start off with the mains half-cycle
you referred to just now where the 220
volt tap is positive and where the zero
volt point is, consequently, negative.
Our conventional current flows from
positive to negative down the winding,
s0 I'll add some arrows to show this.”
(Fig. 5(b).)

“That seems all right to me,” com-

mented Dick. ““Now add the arrows to
the top part of the winding.”

“‘In the same direction?”

“In the same direction.” .

Carefully, Smithy added the arrows.
(Fig. 5(c).)

“There we are,” he pronounced.
“Now what could you have simpler
than that?”

With a gesture of finality, Smithy put
the cap on his pen and returned it to
his pocket. Dick gazed at the circuit on
his note-pad.

“It could be I was wrong about this
electronics scene after all,” he com-
mented after a moment’s thought.
“‘Perhaps I was letting myself get put
down too much just because I flumped
a few simple faults.”

His countenance brightened.

*I think,” he continued, “I’ll stay on
in the servicing game after all.”

Smithy looked at him amiably.

“I'm glad to hear it,”” he stated
warmly. ““I was certain you’d realise
that things aren’t as difficult as you've
been making out.”

The Serviceman walked over to his
bench, leaving his assistant gazing
raptly at the diagram on his note-pad.

A MATTER OF POLARITY

The Serviceman waited a little, then
glanced round. His assistant was still
engrossed with the diagram.

The time, Smithy decided, was just
right. He cleared his throat.

‘*‘Ahem.”

Dick continued to look at the dia-
gram.
RADIO & ELECTRONICS CONSTRUCTOR



“Ahem,” said Smithy, in a louder
tone.

Surprised, Dick turned round.

“What did you say?”

““I said ‘ahem’.”

“What on earth did you say that
for? I've never heard you say ‘ahem’
before.”

“People say ‘ahem’,” explained
Smithy tetchily, ‘“‘when they want to

240V
Load =
resistor =
r 220v
4
Input
| S
(a)
240V
220V
+
input
-9
ov
(b)
240V
220V
+0
input
—Q
ov
(e)

Fig. 5(a). The circuit situation
which exists on half-cycles
when tne upper input termi-
nal is positive
(b). The arrows indicate the
direction of current flow in
the lower section of the
winding
(c). Current in the upper
section of the winding if it is
assumed that this flows in the
same direction. In practice a
load resistance is required
across the upper section to
allow tne current to flow
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catch other people’s attention. I was
trying to catch your attention.”
“Well, 1 don’t dig this ‘ahem’ bit.

You’re really weird this morning,

Smithy. First of all, you’ve been all
kind and considerate towards me, and
now you’ve started saying ‘ahem’.”

“For the love of Pete,” exploded
Smithy furiously, ‘‘just forget I darned
well said ‘ahem’. All I want to do is
flaming well say something to you, you
steaming great hairy-nostrilled nit.”

“Ah now,” said Dick in a relieved
tone of voice, “‘that’s more like it. 1
was getting quite worried about you.
What did you want to talk about?”

““That transformer we’ve just been
discussing,” replied Smithy, forcing
himself into a calmer state. *‘I’ve just
remembered that we haven’t gquite
finished our examination of it.”

“Haven’t we?”’

“There’s one final thing out-
standing,” stated Smithy. ‘““We forgot
to look at the current which flows in
the load resistor connected across the
top part of the transformer winding.”

“Fair enough,” said Dick equably.
*“‘Let’s press on and do that right now.”

Smithy walked back to Dick’s
bench and pulled out his pen once
more.

“When we left this transformer,” he
said, ‘it was receiving a half-cycle
from the mains which caused the 220
volt tap to be positive. We then added
the arrows which indicate the flow of
conventional current.”

“Agreed.”

“‘So let’s next look at the top part of
the winding on its own.”

Smithy pulled Dick’s pad towards
him and drew out a further diagram.
(Fig. 6(a).) -

“We now,” he continued, ‘‘have the
top winding feeding conventional
current into the load resistor. We al-
ready know the current direction in the
winding and this current obviously
flows through the resistor. In conse-
quence, we can add a further arrow
alongside the resistor to indicate the
current direction inside it.”’

Smithy added the arrow. (Fig. 6(b).)

“This seems reasonable enough,”
commented Dick assuredly. *“The
conventional current follows the same
direction through the resistor as it did
in the transformer winding, and so it
goes from the bottom of the resistor up
to the top.”

“As you say,” concurred Smithy
gently. ““Now, conventional current
flows from positive to negative. The
result,so faras the resistor isconcerned,
is that the voltage from the transformer
winding is such that the bottom of the
resistor is positive and the top of the
resistor is negative.”

Smithy added a positive and a nega-
tive sign to his sketch. (Fig. 6(c).) He
glanced expectantly at his assistant.

Dick looked worried.

“Just a minute,” he said unhappily.
*“Let’s get this straight. We’re examin-
ing the transformer during the half-
cycle when the 220 volt tap is positive.
But what we’ve now found out is that

240V
load =
resistor &>
220V
(a)
240V
Current J i
through =z
‘resistor 3
220V
(b)
- 240V
+ 220V g I‘
(c)

Fig. 6(a). The situation at the
upper section of the trans-
former winding of Fig. 5(c) is
shown in detail here
(b). The direction of the
current in the load resistor
(c). the consequent polarity
of the voltage across the
resistor

this causes the 240 volt point to go
negative of the 220 volt tap.”

His brow creased in anguish. f

‘“‘But that can’t be true,” he wailed.
“We know that the 240 volt point goes
positive of-the 220 volt tap. Blimey;
we’'ve just measured the voltages and
we’ve found that the 240 volt point has
a higher voltage than the 220 volt tap,
which means that when the 220 volt
tap goes positive the 240 volt point
goes more positive. And yet when you
look at the circuit in basic form this
tells us that the 240 volt point goes
negative of the 220 volt tap!”

He glowered at the diagram, then
gave a gesture of utter despair.

‘“That’s it,” he remarked with certi-
tude. “‘Milk round, here I come!”

“Come, come,” remonstrated
-Smithy. ““You mustn’t be too hasty.”

“Too hasty? Who’s being too hasty
when he’s leaving a job where, before
your very eyes, positive becomes
negative and negative becomes posi-
tive? From now on, all 'm going to
worry about is how to keep the gold
tops separate from the silver tops.”
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INDUCED CURRENT

Smithy " glanced down at the an-
guished face of his assistant. A tremor
of compassion touched his heart.

“Perhaps,” he murmured, *I should
get you off this hook.”

He took the last diagram he had
drawn.

“It’s not as bad as you think,” he
continued. ‘“What has happened is
that we made an error in the steps
which led to this conclusion. Let me
draw the last diagram again and put
the correct current arrows in.”

Smithy scribbled out a further sketch
and placed it in front of his assistant,
(Fig. 7(a).)

‘“Now, the error we made,” he went
on, ‘‘was in assuming that the current
in the top winding section flows in the
same direction as the current in the
section below the 220 volt tap. Well,
it doesn’t. In actual fact, it flows in the
opposite direction, as I’ve shown by
the arrows in this new diagram.”

“Ye gods,” groaned Dick. ‘““Now
he’s changing the direction of the
current.”

“And rightly so,” stated Smithy. “If
we now look at the current flowing
through the load resistor we see that it
goes from top to bottom. And that
means that the top of the winding is, so
far as the resistor is concerned,
positive.”

Smithy added the arrow and a posi-
tive and negative sign. (Fig. 7(b).)

& ELECTRONICS
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through your
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and address and commencing issue
required to:
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57 Malda Vale London W9 1SN
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I + 240V
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through l =
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il 220V
(b)

Fig. 7(a). Fig. 6(a) re-drawn, with the current arrows pointing

upwards

(b). The current through the load resistor and the voltage
polarity is then as shown here

“*Well,” remarked Dick doubtfully.
“That does at least tie in with the
observed facts about the winding
voltages. When the 220 volt tap goes
positive, the 240.volt point goes more
positive.”

He examined the sketch again.

‘‘But this means,” he went on, “‘that
the current induced in the winding
between the 220 and 240 volt points
flows in the opposite direction to that
which flows in the 220 to zero volt
section. Can that be true, Smithy ?”’

“It is,” confirmed Smithy. *“In fact,
the current 4as to flow in the opposite
direction if only to satisfy the known
facts about voltage addition which are
given when you connect one winding
of a transformer in series with another
winding. The current induced in the
upper section of our transformer
winding or in the secondary of any
transformer flows, inside the winding, in
the opposite direction to the current
which flows in the primary winding.”

“‘But how can this be possible?”’

“Tt arises,” said Smithy, “from the
basic property of an inductor, which is
to oppose any change in the current
which flows through it. Say we have an
iron-cored smoothing choke and.we
start to pass a current through it. The
current causes an expanding magnetic
field to be set up, and that expanding
field in turn produces a back e.m.f. in
the choke winding which opposes the
flow of the current. If we add another
winding to the choke and connect a
resistor across that winding so that
current can flow in it, the winding will
function like the secondary in a trans-
former, and it will have induced in it a

.current which flows in the same direc-
.tion as that corresponding to the back

em.f. produced in the
winding.”

“Stap me,” said Dick. “That idea
takes a bit of getting used to.”

“I’ll agree,” said Smithy, *‘that it’s a
bit of a pill to swallow, but it makes
sense when you give it some considera-
tion. What I've said about current
direction in primary and secondary
windings applies to all transformers,
and it must obviously be true because
of the readily measurable voltages
which are obtained when we connect
transformer windings in series.”

There was silence for some moments
as Dick absorbed this information.

“Do you know, Smithy,” he said
eventually, ““the trouble with electron-
ics is that it’s so darned interesting.
Perhaps 1 won’t give up servicing after
all.”

original

“There is,” said Smithy softly, “a
milk float standing at the dairy. And
it’s got your name right across the
front.”

“Oh,Idon’t know.”.

Suddenly, a flash of comprehension
crossed Dick’s face.

“Why,” he gasped, ‘“‘you set all this
up! You conniving old twister, you
waited until I was feeling fed up with
electronics, and then you deliberately
set up this business about transformer
currents and voltages to make me even
more cheesed off with it.”

Dick pointed a trembling finger at
the Serviceman.

“You're trying to get rid of me.
You’re trying to get me out of the
Workshop!”

Smithy spread his hands in a self-
deprecating gesture.

“Dick, lad,” he said. “I'm not
getting any younger, you know. The
idea of a quiet peaceful Workshop all
to myself has many attractions.”

“Well, that’s nice, I must say,”
retorted Dick indignantly. ‘“‘After all
these years you’re now trying to get
shot of me. Casting me out like a worn-
out glove or a sucked-out orange. And
after all I’ve done for you!”

‘““You've never done anything for
me, ever. All you do is impede things.”

BASIC QUESTION

The pair glowered at each other.

“And if I do go,” asked Dick
ominously, ‘“who’s going to make your
tea?”

“Blimey,” said Smithy apprehen-
sively, ““I’d forgotten about that.”

““Aha,” crowed Dick triumphantly.
“Who wants to get shot of me now,
eh?”

I never said I wanted to get shot of
you,” replied Smithy hastily. “At least
not in so many words. Besides, it was
you who started off all this talk about
the milk round.” !

They faced each other belligerently.
The ridiculous aspect of the situation-
suddenly occurred to Dick and he
grinned. It was not long before Smithy
joined him and the Workshop was
soon filled with howls of laughter.

And so, disapprovingly, we must
take our leave of Smithy and his
assistant as they fall about with most
unseemly hilarity, when they should
have been engaged in the serious
pursuits that are becoming to a pro-
fessional servicing establishment.

Still, you’ve got to have a chuckle
now and again.
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Not all electronics is to be found in the
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text-books.

Q. Is this the synccircuit? )
A. Yes, you can tell because it’s got two taps.

Watching horse racing on. colour TV is a completely new
experience.
The horses stay still and the colours run.

What do you get if you split integrated circuits in two?
Fission chips.

This is a genius coil.
Genius coil?
Yes, it’s got a high Q of 300.

What can you catch with a mag-net?
A tuner fish?

>0 Owp PO

Why are you laughing? Whatfs so funny about an induc-
nce capacitance smoothing circuit?
Of course it’s funny, don’t you see the choke?

What will write but won’t make a torch light?
A lead pen-cell.

Our cat’s swallowed a frame-frig valve!
Did it do him any harm?
No, now he’s got a bigger .

Where does a volt have its ohm?
’Ampshire.

PO PE> PO WEP

The introduction of the pilot-tone multiplex system on
Radio 3 was a great idea. Now when you listen to a concert
you can hear the audience cough in stereo.

Q. What do you get if a resistor overheats?
A. Ohm cooking.

Hi-Fi loudspeaker units use woofers and tweeters. What
do pocket transistor radios use? Loudsqeakers?

Q. . Why are you chewing resistors?
A. I’'man ohmmeter.

And now for further news of the threatened TV engineers’
and technicians’ stri. . . .
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Use the NEW Strip-fix Plastic
PANEL SIGNS

* SET 3 - Wording -
WHITE
* SET 4 - Wording -
BLACK
Over 1,000 words and symbols,

covering more than 300 terms, in
each set

Ilustration of actual size = RADIO

* SET5-DIALS

6 sheets containing one Large and

two Medium scales, Large Horizontal

Tuning scale, Frequencies, 12 Control
Panels

@ Easy to fix SET 4-: 50p

@ Stapled in booklet form

@ Designed to hang above workbench S ET 5 d 3 8 p

@ Pocket for loose cuttings
@ Professional finish (Postage 4p per set)

ALL PRICES INCLUDE V.A.T.

The Perfect Transfer for the Home Constructor

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

Please supply Panel Signs as follows: Set3 ..... Setd ... Setb5 ...
I enclose cheque/crossed postalorderfor. .. ... .. . .. ... ... ... ... .. ......... (Tick which setis required)

(BLOCK LETTERS 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. —, Radjo and Electronics Cons-
tructor, 57 Maida Vale, London, W9 1SN

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, Sussex.
Telephone Hastings 429066

CHROMASONIC ELECTRONICS. New list 10p. post free.
Data Dept., 56 Fortis Green Road, London, N10 3HN.

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

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.

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

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

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.

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, CR2 ODE.

SUPER CONSTRUCTORS PACK containing 50 assorted
spacers 4 and 6BA clearance and threaded types. Two
6 extension shafts, Two couplers, Two 2" extension
shafts with couplers attached, 1 foot. éach of 24 and
6BA brass studding (3ft.), 20 tag strips, 2 trimmer con-
verters, 100 mixed self-tapping screws, plus free gift.
Bargain at £1.65p inclusive of postage. Electro-Mech
lggogucts, 7 Chantry Avenue, Bideford, Devon. Telephone:

HARDWARE SUPPLIES. 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 magazine,
Send 10p for list. Ramar Constructor Services, 29 Shel-
bourne Road, Stratford-upon-Avon, Warwicks, CV37 9JP.

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: 1000 mixed resistors £1.00, postage 25p. 10
mixed 3-5-7-10W resistors 25p. 10 untested unijunction
transistors 50p. 10 mixed crystals 50p. Sinclair digital
multimeter DMI £47.50. Digital multimeter kit £80.00;
S.AE. for details. Panel mounting neon 15p. 6V 5W
g)é(jgring iron 1/16” bit £2.00. ZN414 i.c. £1.00. Box No.

(Continued on page 252)
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ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do
pay?*

can pay-as-you-learn. ,

Po
Noli) CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the uddress betow.

Build-As-You-
Learn

PRACTICAL
RADIO AND
ELECTRONICS
{with kit)

Electrical
Enginecring

Electrical
Installations
and Wiring

Electrical
Draughtsman-

Electrical
Mathematics

ADDRESS

Other subiects

U want promotion, a better job, higher
v? *“New Opportunities” shows vou how to
get them through our low-cost home study
course. There are no books to buy and you

NAME (Block Capilals Please}

Accredited bv C.A.C.C.

This helpful guide 1o success should be read
by every ambitious engineer.

Send for this helpful 76 page FREE book
now. No obligation and nobody will call on

vou. Itcould be the best thing you ever did.
WENECUT OUT THIS COUPON @ i BN GUN

Electronie
Engineering
Computer
Elvctronics
Computer
Programming
General Radio
and TV
Enginvering
Radio Servicing.
Maintenance
and Repairs
Transistor
Technology

Age
Member ofA.B.gC.C. I
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

CITY & GUILDS
Installations and
Wiring

CITY & GUILDS
Eiectrical
Technicians
CITY & GUILDS
Telecommunications
Rudio Amateurs’
Exam etc. ete.

GCE. 5% O
& A" LEVELS

Coaching for many
major examinations

To ALDERMASTON COLLEGE, Dept 8RE 95. READING RG7 4PF | BRE 85 I
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L o i e e R )
Why go hunting for
components when
there's

| CATALOGUE 7

ELECTROVALUE |

@ 112 pages

@ Transistors, I.C.s,
Thyristors, ete.

@ Rs and Cs of all kinds

Catalogue No.7

@ Pots

GENUINE DISCOUNTS
COMPUTERISED
HIGH-SPEED SERVICE

Look it up in Catalogue 7 first. Packed with com-
ponents, attractively priced, brand new and guaran-
teed to spec. You are more likely to get the things
you want from ELECTROYALUE and there are
excellent discounts too.

25p

Post free Anything over £2 (except Baxand;ll speaker)
including send carriage paid—in U.K. And with Catalogue
25p refund 7 you get a 25p Refund Voucher usable on orders

voucher for £5 or more list value. Catalogue 7 also includes

useful diagrams and data.

ELECTROVALUE LTD.

Dept. RC.11) 28 St. Judes Road, Englefield Green, Egham, Surrey
=" )TWIO OHB (Telepr)loénaeo: §gham JLéOJ) Ml
North Branch, (Personal callers urnage Lane, Manchester
i i ! (Telephone: 061-432 4945)

RADI O nim

NIODELLER

ELECTRONICITITR

@® MODEL RADIO CONTROL

Detailing both Theory and Practice, this book,
by leading authority Paul Newell, has become
the standard reference work. A brief historical
survey leads up to a detajled description of
proportional systems, with over |00 illustrations,
including theoretical circuits and p.c. layouts for

T;:::;::.ed ey Price £2.25 U&‘ﬁ:sazcazie"‘ 32
EU ) U
1 E O
ON SALE NOW l 1
at all leading shops I
or direct from:— JIL
| | !
RADIO MODELLER
BOOKS DIVISION,
64 Waellington Road,
Hampton Hill, Middx. :
= j
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SMALL ADVERTISEMENTS

(Continued from page 251)

RADIO & TELEVISION AERIAL BOOSTERS. Improve
weak reception. £3.10. 5 television valves, 45p. S.AE.
leaflets. Lancashire Mail Order (R), 6 William Street,
Stubbins, Ramsbottom, Bury, Lancs.

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.

COMPONENTS GALORE. Manufacturers® surplus plus
fall-out. Pack of 500 mixed components includes resistors,
carbon and W.W., capacitors various, transistors, diodes,
trimmers, potentiometers, coils and formers, etc. Send
£1.00 plus 15p p. & p. CW.O. to Cascade Components
Company, Dept. R. & E., Bankhead Farm, South Queens-
ferry, West Lothian.

FOR SALE: Pye pocketphones, untested, £20.00. Pair infra-
red monoculars, untested, £2.00. Binatone stereo cassette
deck, £50.00. Venner type 8-day reconditioned time switch,
£2.50. Box No. G244,

FOR SALE: Sinclair scientific calculator, duplicated present,
£36. Exponent, trigonometric, logarithms, unused, perfect
(List £52.92) 1 year guarantee. Box No. G245.

MULLARD 10W RMS AMPLIFIER MODULES. Brand
new for 24 volt 4 ohm operation.” Tremendous offer,
absolutely no extra components or hardware required.
Supplied with circuit and full data for simple operation.
£2.65 inclusive. LTE, 46 Minehead Road, South Harrow,
Middlesex. Mail order only please.

FOR SALE: 2 low-band Pye Rangers and pair untested Pye
pocketphones. Or exchange for AUO8 and 35mm camera.
Box No. G246.

FOR SALE: Enamelled copper wire 2% oz. reels 30 S.w.g.
only, 30p each. 250MQ 1| in. pots, 5p each. Post and
packing 10p. Daniel Collier, Sturtsbury Farm, Bumbles
Green, Nazeing, Essex.

WANTED: Stroboscope tuning forks. Teletype No's. 103628
for 60 w.p.m. and 104984 for 66 w.p.m. Box No. G247.

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,

WANTED: Service manual for Hallicrafter’s Skyrider
communications receiver. Box No. G248,

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to members including Q.S.L. Bureau, Amateur
and Broadcast Translation, Technical and Identifica-
tion Dept. — both Broadcast and Fixed Stations, DX
Certificates, contests and activities for the SWL and
transmitting members. Monthly magazine, Monitor,
containing articles of general interest to Broadcast and
Amateur SWLs, Transmitter Section and League
affairs, etc. League supplies such as badges, headed
notepaper and envelopes, QSL. cards, etc., are available
at reasonable cost. Send for League particulars. Mem-
bership including monthly magazines, etc., £2.00 per
annum. (U.K. and British Commonwealth), overseas 6
Doliars or £2.50. Secretary ISWL. I Grove Road, Lyd-
ney, Glos., GL15 SJE.

FOR SALE: Germanium point contact diodes, equivalent
OA91. Branded. 5 for 25p inclusive. T.A.C., 59 Luckwell
Road, Bristol, BS3 3ES.

(Continued on page 253)
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SMALL ADVERTISEMENTS
(Continued from page 252)

FOR SALE: Handbook of satellites and space vehicles
£7.00. Self-sealing plastic bags 231" x 24", 100-30p, s.a.e.
for sample. Slbs mixed components £2.50. Avo 8 £20.00.
Battery operated door chimes (need repair) 75p. Servisol
switch cleaner 70p, 2 tins £1.00. 10 mixed LED’S £1.50.
Valve tester £20.00. 2-speed drill with *hammer’ action,
3 chuck, £12.50. 75 yds x 2” Sellotape roll £1.00. Freezing
spray aerosol £1.30. Bush CTU25 colour TV, serviced
with new tuners, £125.00. 10” 8Q speaker £2.75. 100mW
walkie-talkies £27.00. 147kHz-220MHz signal generator
£38.00. Reconditioned adjustable arm bench lamp £5.00.
24V input 500W 240V inverter £30.00. 50W hi-fi amplifier
kit £12.50. Manufacturer’s reject (repairable) walkie-
talkies (retail £59.95) £30.00. Minifon pocket wire re-
corder, new condition, £8.00. S.A.E. for lists. Box No.
G249.

QUARTZ CRYSTALS. 5675 kc/s to 8650kc/s in steps of
25kc/s. 4" pin spacing. £2 for 20 our selection. 7000 to 7175
£1.00 each. E.E.S. Ltd.,, The Airport, Exeter, Devon.
Telephone 66523.

TRANSISTOR RADIOS. Completely wired, M/L PCB,
speaker, cabinet, leatherette case, earpiece. Sample £3,
TEN for £25. M/W £2, TEN for £15. Post extra. Cook,
gggEggvhurst Road, Crawley, Sussex. Telephone: Crawley

FOR SALE: 5 new Pop-8-track cartridges £6.00. 50 ex-juke
box records £3.50. Cassettes C60 40p, C90-50p, C120 60p.
Cassette cube case MOCD36 £4.50. Head cleaners cassette
50p, 8-track 75p. Adaptor to play cassettes through car
radio £12.00. Miniature radio, rechargable batteries and
recharger, £4.50. Box No. G250,

WORLD DX CLUB covers all aspects of SWLing on
Amateur and Broadcast Bands through its monthly
bulletin ““Conract. Membership costs £1.60 a year.
EncLl;iries to John Rush, 12 Northfield Road, Thatcham,
Berks.

FOR SALE: Selenium solar cells 15p. 30W fluorescent
chokes 30p. 3015F minitrons £1.15. ZN414 i.c. £1.00.
NES55 75p. Pocket a.m./f.m. radios £5.50. 200 mixed
transistors 80p. C60 blank cassettes 35p. Insulated 1/16”
test sockets, 10 — 50p. J. Fulton, Derrynaseer, Dromore,
Co. Tyrone, Ireland.

SUPERB INSTRUMENT CASES by Bazelli. manufactured from
heavy duty PVC faced steel. choice of 174 types. send for free list.
Bazelli Instrument Cases. Dept. 26. St. Wilfrid's. Foundrv Lane.
Halton. Nr. Lancaster. LA26LT.

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

WANTED: Pye Bantam radio telephones. Any band or
%opditlion. Jefferies, 105 Cloudshill Road, St. George,
ristol.

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,

TELEVISION VALVES 10p each: ECC82, ECH84, EF80,
EF183, EF184, DY86/7, PC86, PC88, PCF80, PCF80I,
PCF802, PCC84, PCCI189, PY33, PY800, PY88, PCL382,
PCL84, PCL85/805, PL36, PL504. P. & P. 10p. Electronic
Mailorder, Ramsbottom, Bury, Lancs.

(Continued on page 255)
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~ PRECISION
POLYCARBONATE CAPACITORS
ALL HIGH STABILITY - EXTREMELY LOW LEAKAGE

440V AC (+-10%) 63V Range +-1% +-2%  +-5%
o.;yF 15"x37)" 50p 0.47F 54p 46p 34p
0.22uF (13"x5%) 59p 1.0pF é6p S6p 46p
0.25,F (13"x3") 62p 2.24F 80p 65p 55p
047uF (137x37) 7T1p 470F €130  £1.05 85p
0.5uF (13°x3") 75p 6.81F £1.64  £1.29  £1.09
0.684F (27x3")  8op 10.04F £2.00  £1.60  £1.40
1.0uF (2°x39)  9tp 15.0pF £2.75  £2.45  £1.90
20uF (2"x17) £1.22 22.04F €3.50 £270  £255

TANTALUM BEAD CAPACITORS - Values available: 0.1, 0.22,
0.47,1.0, 2.2, 4.7, 6.8uF at 15V/25Y or 35VY; 10,0uF at 16V/20V or 25V;
22,0uF at 6V/10V or 16V; 33.0uF at 6V or 10V; 47.0uF at 3V or 6V;
100.0pF at 3V, ALL AT 10p EACH; 10 for 95p; 50 for £4.00.
TRANSISTORS:

BC107/8/9 9p BC183/183L 11p BF194 12p BFY51 20p

BC114 12p BC184/184L 12p BF196 13p BFYS2 20p
BC147/8/9 10p BC212/212L 14p BF197 13p OC1 12p
BC153/7/8 12p BC547 12p AF178 30p 2N3055 50p

BC182/182L 11p BCSS8A 12p BFYS0 20p 2N3702/4 11p
1N914 6p; ¥ for 45p; 18 for 90p. 1N916 8p; 6 for 45p; 14 for 90p.
1S44 5p; 11 for 59p; 24 for £1.00. IN4148 Sp; 6 for 27p; 12 for 48p.
LOW PRICE ZENER DIODES: 400mW; Tol, 4+-5% at SmA. Values
available; 3V; 3.6V; 4.7V; 5.1V; 5.6V; 6.2V; 6.8V; 7.5V; 8.2V; 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 2.2MQ ALL'AT 1p EACH; 8p
or 10 of any one value; 70p for 100 of any one value. SPECIAL PACK:
10 of each value 2.20} to 2.2MQ (730 resistors) £5.00.

SILICON PLASTIC RECTIFIERS - 1.5 Amp ~ Brand new wire
ended D027: 100 P.l.V, - 7p (4/26p); 400 P.l.V. - 8p (4/30p); 800 P.I.V. =
11p (4/452;:). BRIDGE RECTIFIERS: 2} Amp. 200V ~ 40p; 350V - 45p;
600V - 55p.

SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT 5p
each; 500, 1000, 2200, 4700}, 680£1 1K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K,
47K, 100K, 250K, 680K, 1M, 2.5M, & 5M,

TRANSFORMERS: Primary 220-240V, 12V @ 2A & 24V @ 1A. £2.00
plus 22p post.

PLEASE ADD 8% 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

Dept. C9, The Old School, Edstaston, NR. WEM, Salop,

Tel: WHIXALL (Salop) 464 (STD 094872) (Props: Minicost Trading Led.)

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do vou want promotior;g E}ex;tcr job, tl]:igher 'bl‘his helpﬁ:lb;g[:;(i;il; ;v‘ ;:lcoess should be read
3 “New Opportunities” showsyou howto by everyamt eer.
g:ivlher:‘:}wugh our low-cost h¥)me study  -Send for this helpful 76 page FREE book
course. There are no books to buy and you  now. No obligation and nobody will call on
can pay-as-you-leamn. vou. [t could be the best thing you everdid.
S NN N CUT OUT THIS COUPON H Il IS I8

CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the address below.

Computer Building 0O RADIO, Garage Man. J
epc. Carpentry [ YELEC‘)MMS. MAA'IMI Dip O
Electronic Civil Eng. O cac
Eng. Const. Eng. (7 CES oy [ GENERAL
MECHANICAL ~Elec. Eng, O Heat&Vent. O ¢caG Agric. Eng. 0O
AMSE. Install. & Inst. of . Telecoms, O SE.L o
(Mech) 0O Wiring O _ Buliders O Prac. Radio Gen. Educ Q
DieselEng. D yanaGEMENT  ard o EHte Refrigerain. B
N v ani -
lnf,i'_M“wr O Computer & Highway 3 R;:‘%n kity O gTCE, @]
A rOg . upehs Amateurs L
walx:nance O Management [ Painting& Radio Serv. 8 =
Mechanical Prod. Eng. 0O _ Dec. O TV Main& 6.C.E.58°0
Eng. Q ?“a’-f‘""‘ml 8 Surveying O ° gery. 0O | & A" LEVELS
Welding O Work Study” ) DRAUGHTSMAN: AUTO & AERO
ELECTRICAL&E  works Man. [J SHIP AeroEng. [0 I
ELECTRONIC AMLED. 0O AMIMI. [0 Coaching for
AMS.E. CONSTRUCTIONAL Gen. A.E.C.Cert. ([J many major
{Elec) -M.S.E. Draughts. [1 AutoEng. O eraminations
C&G Elec. {Civil) 8 C&G Auto
Eng. 0O Architecture [J Drawing a Eng. a

NAME (Block Capitals Please)
ADDRESS

Other subjects Age

Accredited by C.A.C.C. Member of A.B.C.C.
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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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 30KHz. 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,
DEVON

4, MICROJET WELDER
A 20007,

(W rusme £13-95

INC. FLAME TIPS/’
A precision tool using a combination or .
butane and compressed oxygen or
micronox. U.S.A, manufactured.
Gives a flame of pencil lead
thickness. Adjustable g

temperatures
up to 5,000°F. 422

Lights instantly. No priming. Cuts metals, welds,
brazes and solders etc., gold and silver, ideal for \
electronic construction and all fine precision work, clock makers, silver-
smiths, etc. Up to 40 minutes operation using fuel supplied. Replacement
set of 2 micronox and 1 butane cylinders £1.50 inc. post. Complete with
detailed instructions. Only £13.95 plus 40p p. & p. Send £14.35.

JOHN DUDLEY & CO.LTD., (Dept. RC.6), 301 Cricklewood Lane
London, N.W.2. Tel.: 01-458 5917 (Callers welcome - Easy Parking)

Membership £2.00 per annum (U.S.A.
$6.00) including 12 monthly issues of
Monitor — the League journal. Including
free use of all Services, QSL Bureau etc.

THE LARGEST S.W.L. ORGANISATION
IN THE WORLD

For full details write to:

The Secretary,
LS.W.L.,
1, GROVE ROAD, LYDNEY,
GLOS. GL15 5JE.

PLAIN-BACKED

NEW STYLE
SELF-BINDERS

for your other magazines

(max. format 74" x 94")

The “CORDEX"
Case will keep your copies in° mint

Patent Self-Binding
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 availabie will be sent)

PRICE 85p b & P 18p

including V.A.T.
Availabie only from:—

Data Publications Ltd.
b7 Maida Vale London W9 1SN

RADIO & ELECTRONICS CONSTRUCTOR



SMALL ADVERTISEMENTS
{Continued from page 253)

EXPERIMENTERS! Hundreds of unusual items cheap.
List No. 9, 6p. Grimsby “Electronics, Lambert Road,
Grirnsby, Lincs. (Callers Saturdays only).

150 RESISTORS (Hi-stabs etc.) S0p. 20 13" fuses (many anti-
surge) SO0p. 50 Mullard- Z700U 75p.” Add 15p postage.
C. W. O. Hughes, | Quarry Green, Liverpool L33 8XY.

FOR SALE: Heathkit HW32A 20 meter TX/RX, HP23
power supply and loudspeaker in matching cabinet.
GHI2 microphone. Factory aligned and tested. Used
twice. Complete rig £75. Abbott, 48 Cornmill Drive,
Liversedge, Yorkshire.

SEMICONDUCTORS. Unused, tested. BC108, OCsl, é6p
each. OA202, 3p each, Postage and packing 10p. Hoggarth
8A Ghyll Beck Drive, Otley, West Yorkshire.

FREQUENCY LIST TRANSFERS. We¢ have a limited
supply of sheeis of Dial Frequency Transfers in black.
Shori Wave frequencies | &Mc/s 1o 33Mc/s  and
J44Mcvs and 146Me/s. Includes amaicur band marker
frequencies at 100kc/s poimis and oiher shori wave
oquencies from 2 io 32Me/s ai every 500kc. s poinis.
isch frequency is repeaied. Two sheeis for Sp. five
shecis for 10p. posiage 3p. Daia Publications Lid.
57 Maida V'ale. London W9 | SN

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.

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 tall
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 43p from Alben, Mill Lane, Acle,
Norwich, Norfolk, NOR 60Z.

MAKE NEW FRIENDS! The exciting reliable way. All
areas, all ages. Write: S.I.M. Computer Dating (REC),
109 Queens Road, Reading, Berks.

SPONSORS required for exciting scientific project. Norwich
Astrono_mlcal 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
Commeg'ce mm Norfolk. Recreational. Educational. You
can be involved. Write to: NAS Secretary. The Manse.
Back Lane. Wymondham. Norfolk.

YOUNG MAN DISABLED needs work at home. Electronic/
wire assembly. Would collect and deliver. Mr. B. Grimes,
Llainwen, Glanrhyd, Cardigan, Wales, SA43 3PE.

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

INCOME TAX and Business Accounting. Stop worrying
and let us cope. Call Walton-on-Thames 28080.

IF YOU HAVE ENJOYED A HOLIDAY on the Norfolk
Broads, why not help to preserve these beautiful water-
ways. Join the Broads Society and play your part in de-
termining Broadlands future. Further details from:—
The Hon. Membership Secretary, The Broads Society,
“Icknield™, Hilly Plantation, Thorpe St. Andrew, Nor-
wich, NOR 858S.
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ESSENTIAL

BOOKS!

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

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

THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT
HANDBOOK. Glves circuits, data and illustrations plus
valuable information for British/USA receivers, transmitters,
trans/receivers. Available later 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 available. 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.

THETHEORY OF GUIDED ELECTROMAGNETIC WAVES.
The most comprehensive book yet written about waveguides,
ission lines, cavity . Over 500 pages. Ideal for
anyone interested in Radar and UHF. Published at £11.50.
Special offer £4.50. p.p. 50p.
MOBILE RADIOTELEPHONE EQUIPMENT HANDBOOK.
Gives circuits, data and illustrations plus some valuable modifica-
tions for amateur use for i iotel i
including PYE and other popular makes. Available early
November. £4.75. p.p. 3Bp.
HANDBOOK OF FIXINGS & FASTENINGS. B. Launchbury.
Covers all aspects of fixings & f ings. | h. isti
and range of sizes. types and applications of nails, wood screws,
light plugs, heavy masonry fixings, rivets, screws, washers,
bolts etc. E: ial for the do-it-y If enthusiasts. Profusely
illustrated. Published at £1. Special otfer 50p per copy. p.p. 25p.

xR r£E
Radio Book Catalogue
A F M5 R I

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 bargaln prices.
Subjects include all types of hobbles, collecting, 1001 Interests.
Published regularly and sent free on request.

Dept. R. C. GERALD MYERS (Publisher & Boockseller).

. 138 Cardigan Rd., Headingly. Leeds 6. Yorks. {Callers Welcome).

C AND G EXAM
Make sure you succeed with an ICS home study course for C
and E Electrical Installation Work & Technicians Radio/TV/
Electronics Technicians. Telecommus Technicians and Radio
Amateurs.

COLOUR TV SERVICING
Make the most of the current boom! Learn ths techniques of
servicing Colour and Mono TV sets throuqh new home study
courses, approved by leading manufacturers.

TECHNICAL TRAINING
Home study courses in Electronics and Electrical Engineering,
Maintenance, Radio, TV, Audio, Computer Engineering and
Programming. Also self-build radio kits.
Get the qualifications you need to succeed. Free details from:

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 233B Intertext House, London SW8 4UJ.
Or phone 01-622 9911

MORSE MADE EASY!!!

FACT NOT FICTION. If you start RIGHT you wilt be reading amateur and
commercial Morse within a month. (Normal progress to be expected.) Usi_ng
scientifically prepared 3-speed records you ically leamn to g

the code RHYTHM without translating. You can’t help it, it's as easy as
leaming a tune. 18-W.P.M. IN 4 WEEKS GUARANTEED. Complete course,;
3 Records and Books, £4.85 incl. P.P.). etc. (Qverseas £1 extra). Or details
only, 4p stamp. Or phone S. Bennett, G3HSC, 01-660 2896.

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 ............ issue of RADIO & ELECTRONICS CONSTRUCTOR

: | ,15 words at 5p
| | = 75p.
l
- ' : ALL WORDING
; | IN
| BLOCK LETTERS
| PLEASE
I enclose remittance of............ ... being payment at 5p a word. MINIMUM 75p.
Box Number, if required, 10p extra.
NAVHEGE RNy e St Sy olhes b ool g SRR R 1oy
ADDRESS

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

DATA BOOK SERIES
DB5 TV FAULT FINDING

New edition in course of preparation.

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 Lid.
Overseas customers please pay by International Money Order.
All publications are obtainable from your local bookseller.
Data Publications Ltd., 57 Maida Vale, London W9 1SN

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS

RADIO & ELECTRONICS CONSTRUCTOR




