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

This is the simplified insurance you have been waiting for.
Not just cover on the contents of your home but a
package of personal protection you and your family need.
And it's how we save you so much money: just ONE
policy to issue instead of nine!

You can build up to the cover you need by additional units

THE GENERAL ACCIDENT FIRE & i
LIFE ASSURANGE CORPORATION LTD!

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

(or ¥ units after the first) up to a maximum of five, So
sirmple. So easy. Apply to your Broker, Agent or local office
of a General Accident company.
The Home Unit Policy can repYace your existing insurances
And remember— as you buy more possessions just add
more Home Units at any time. Quote Ref. 20/9468
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Component Lists for mail order available on request.
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on request.

INOW-TURN OVER FOR MORE FANTASTIC OFFER

BRAND NEW FULLY GUARANTEED DEVICES IN 1613 21p 2N 2926(R) 11p 2N 3906 30p
AN }:p 2N 2926(B) 11p~ 2N 4058 :'Jp
AC107  2p  AD 149 55p BC 143 33p 8D S5p  BF 179 i3p  Cam 384p 26 301 2p 2N 1889 P 2N 3010 T7p 2N 4059 4
5 ¢ INTEI  495p INJOM  15,p 2N 4060 13p
AC 113 gs AD 161 ;ggp BC 145 ‘43\» BD 132 ﬁg BF 180 ;;p cgo 24p 2g ;g %:: IN 1893 40lp IN 208 ‘B;P N T0sT 13
ACUS - Bip AD 1R 61p BC 147 WP gomn  Tie sErat HATI00 2t 610 UPINHG T aNden sl N b4
AST 1h ADjewis BC1® b BOue M oo W MATI o 3ol wp INIWE  GloaNds 5o aNaes sl
ACTS 18l ADTI) S5 bc1w b aoi Bip Sriss T MATIN  ap aCds  MGpINIIQ  sep NI isipanas  ialp
AC1:e  I8lp AEYa  I6pBCIN b Boiw Sy e o MPE10Y  p 2G109  MIpINII  MpINNStA  17ip Name el
AC1Z7  1Bip AF 115 s BC 152 1&’}’ BD 139 wf BF185  44p  MPF 104 £ 2C 239 np IN2191 38ip IN N 154p IN 4287 18ip
ACT e AFtie  6lpbC1s Wi ool e BEis  Up MPEI  MlpaCamA  ATINZIM Ml aNDNS  isip aNas  islp
AC 132 15? AF 117 2 :scc::u n: BD 15§ sa: BF 195 u: ocC 19 )a?: 2G 344 2p 2N 3:; %;P %: pd :gip %: o :3‘:
p p
Ay B AN B e omws e i ocm  elpics mENTS  pp N B Nl el
AC 141 |Sip AF125 T} 8C 159 13 80177 e iy ariocs % 20 13 N0 4p INJO3  23p N 492 16lp
ACI4IK  18lp AF 12 HPRE o BD 178 nip B 1 O 0 61ip 26 73 foip IN22I 22p N304 3Mp IN 42193 1&:p
AC1R 15ip ARl HhoBC1e sy moile M BF 257 49;0" o€ 25 oy e tejp IN2I - 2%p INMOS  4ép INSI2 1dp
AC1IK 18l AF 109 Db BCIT 1 boie T BEis  lp oc 25p 26377 3p INAE 18ip IN MY teip IN ST 3sp
ACTSI  16lp AF 170 S5 BC1e8 11 6o 7o Brass  lp Ocas 5 e 17ip N2 150p INTNS 145p 2N 5458 p
Cise 1 AFirS 5p BC 1 1 8 16 nip BF 2 b oc 1 ssp 2G 301 170p INDOA  15:p IN 416 31p' 2N 5459 440
At b AF 150 $5h BC 170 1 o Y BF 263 n oC3s @b Cm ‘719 INZHMT 26ip IN W7 3Mp 25301 55p
AC16 T AR 131 5} B 171 1500 80 188 T7p  eras el oc 36 s5h 3¢ 401 33p IN2412  26ip INIS2S 82 25 J02A a6p
AC 157 AF 186 4vw BC 1T |sip 8D 189 szf BF 271 ;gw ocC # 2p 1€ 414 3p 2N 2646 Stip 2N 3e46  10p 25302 46p
AC165 1 AF1S @i BC 17 150 8D 1% Bup B 88y OC 4 260 2C 417 wip NV Wp IN3I02 q1p 25303 s0:p
AC16s  1p AL102 Tip 8C 174 152p 8D 195 mp BF 273 o OC ¢ 1“9 IN 388 3ip N2 2p INIIOL  11p 25304 77p
Q AC1eT  23p AL10 71}p BC 175 45 BD1%  94p BEIA  Jelh OC 4t 7 INdmes ol NI 2 N 0g 12p 25305 24p
] AC 168 fo ASY 28 weeels oD B &P Bwio e oc¢ 70 11h N 404 np INIO4 18p INTOS  9tp 25 dog 94p
‘ AC 169 :ﬁp ASY 27 35 BC 178 I BD198 99 BEX 2D a0h ocT 1p N0 Hp INIOWM  2p N6 t0p 25307 9yp
< AC176  1p Ay o eBC19 b BBiw £ BFX84 245 OCT2 15p 2N 524 dep 2N2%05 - Np INIO7 q2p 251N 1ip
ACIT  2lp ASY 39 27]p 6C 180 i 8D 2 fros) BFX 85 335 OC 7% 1P NS s4p IN290SA Bp N8 7ip 25312 46p
Q p Ay 2 p BC 18 264p BD 200 €04 Brx 8 p 7 1sp TN 817 ap IN296  1&p INJITO  f0p 25 I22A 46p
i AT Mp ASY 0 27{p BC 191 26ip BD 205 P BrXs  p OCTS 181p 2N 558 P INBoeA 200 NI e wam it
i s A feEm o mw s omE B Eh o GNEm o dame eamd o ER 4
ACtmok 5Y 51 TP et v 1 o ot 8er 50 n oc 81 AL GOINTITA 2p INJB 3p 28335 p
b B LipecHe i1 p 801208 L LA Zp bip 2 68 N 15ip INIBO ssp 25026 s
AC181  1{Bip ASYSS TpBCIBIL  fp BDY20 €110 BFYSI  1p OCBID  fefp IN 698 4p : %
O AC 181K 12p  ASYS C 184 3 15 26ip BFY S oc 82 IN 699 Wp IND  15;p INJBU  38jp 7p
P B e ¢ Mp B 13p RN o1p B & FRRsS s IN2925  15(p N3 31 28 701 a6p
At e AS ipBC1seL  13p BT s BYSL s oce 16p 2706 5o I IoRG) 14T IN vy o o
ACis b :z;;? };’pgg o o BE1 T gs:}; L oC 8+ 1? IN 708 15 INDKD 15 NI uE 0 945
o ASER B P ot 4 & 2p 1h IN29260) 11p INIOS 31
p BC107 10p BCJO?  12p BF12  4%p BSX20  fe;p OC139 275 IN7IM p )
S EL DTig EEE OBER FBE ZSD BRE 5 Diopes & RECTIFIERS
i ACY19  1p BCIAD 112 BC ot HE ss:,P BSY 27 ﬁ‘; oC 170 uipm 78A  SSp AA 119 % BY10  17ip 'OA 47 7ip
Q‘ ACY 20 22p BC 114 app BC 213 ug BF 152 604p BSY 28 t6lp OC 1N 173;2N 726 ;:p :A:gg ;g :”z: gp 8:;2 ;'9
1 : N 727 A p P
RY AR mhobche  lebscme B YIS sl Bvr p SCim WIS nb A 10 ey W onm IF
) ACY 27 19p BC 117 18}p BC 226 38jp BF 155 TIp  BSY 39 0p OC202 3tp IN744 22p AAZ 13 e 8vz 1o 384p OABS top
Q ACY28  21p BC118 1p BCY 30 pBEIS6  Slp BSYX  31p OC203  27,p2N9I4  15ip BA 100 1p BYZ11  1p OA0 6ip
ACY29  38ip BC 119 3p BCY 3 BF 157 p BSY41  3p OC204  27]pINS18  33p BAfls 1P BYZ12  33p OA 9 6ip
X ACY30  Mp BC10  ssp BCYR 334 BF 1SS p BSY9S  j4p OC205  3ipIN929  2p BAI26  29p BYZ1)  ip OA9S ip
ACYM  31p BC12S $3p BCYI  24p BFISY  ébp BSY9SA  14p OCI09 44 INOIO  23p BA 148 ISip 8YZ 16 #p OA 200 slp
My ACY34  23p BC126 zos BCY 34 npp BF 160 44p By 105 Q0 P iaeA 4a7ip INTM 22p BA IS4 13p BYZ17  38ip OA202 Tip
ACY3s  23p BCIR 13p BCY 70 |Sip 8F 162 #Mp  C11ME s5p P97 471,, INMI2 24p BAISS 15ip BYZ 18 38p SD 10 Sip
: ACY36  3tp BC134 mg BCY 1 0p BR16) “p  C 400 Bp OCPTI 4p IN1302 15ip BA 156 14;p BYZ 19 Mp SD 19 Sip
ACY 40 18ip BC 135 1p BCYN |$;’p BF 164 4p  Ca07 nfp ORP 12 «: IN 1303 15ip BY 100 16:p CG 62 N 34 ip
13 ACY#1  f9ip BC136  185p BCZ 10 73 BF1SS a4 C 424 2p ORP6D 7, IN1304  18lp BY 101 13p (Eq)OA9T  Sip IN J4A Tip
ACY 4 38lp BC1)7  16}p BCZ1  17jp BF167  24p C 425 55p ORP 61 4p INTI0S  18lp BY 105 18ip CG 651 (Eq IN 914 p
AD1I0  42p BC139 a4l BCZ12 171" BF173  4p 'C 42 3aip ST 140 14p IN1306  23p BY 114  13p OA70-OA"S &4p IN 916 ip
AD140  S3h BC140 35 8O1M s BF176  3gyp Cals 2p ST 141 18pINTI07  23p BY126  15,p OA 38Ip IN 4148 p
AD1Q  s3p BC141 33 BOIB  7jp BE17 Bip € 441 3p Tis4 3p INTIB  2ip BY17  fbip OASSL  23p (021 11p
ADT41 4%p BC142 33, BDYM s BFI7B 33p C a2 Np UT4 30p IN1309  25ip BY128  16p OA 10 384p 15 959 6p
NEW coMPoNENT PAK BARGA'NS JUMBO COMPONENT PAKS THE NEWGS.G S. EA 1000 RAU?IO AMP
MIXED ELECTRONIC COMPONENTs | [ODULE Guar. 3 Wates RMS.
Pack & . Exceptionally good value Guaranteed
No.  Qty. escription rice | o osis q 5 : 10—25
i i P esistors, capacitors, pots, electro- Qry, 1-9£2.89 ;
€ 250 Re:::::sbym::id‘;:lun PRI 0.55 Iytics and coils plus manyao:hor L(Z.ff Price each. g
; P x. 0.5¢ | useful items. Approximately 3ibs in arger quantities quote
€2 200 Cic;:::‘t:;;nv::e‘ﬁ‘vilues LI weight. Pricaincl. P. & P. £1.65. only on request. Fxll hookl-up
et ; ; ot
Cc3 50 Precision Resistors .1%, .01% mixed 0.55 fe':ﬁ;"::: ;'.'" ‘:"::“.d
- values X q BRAND NEW POST OFFICE free with each module
4 75 4th W Resistors mixed preferred values 0.55 | TYPE TELEPHONE DIALS or available separately
(ol 1 5 Pieces assorted Ferrite Rods 0.55 ONLY 83p each | s 11p cach
Cé 2 Tuning Gangs, MW/LW VHFd 0.55 — p. g
c7 1 Pack Wire 50 meters assorted colours y.55 o
€8 10 Reed Switches 055 |ISYSTEM 12 STERE
cH 3 Micro Switches 0.55 A
C10 15 Assorted Pots & Pre-Sets 5.55 | Each kit contains two amplifier modules, !
Gt 5 Jack tockets 3—3.5m 2 —Sundard " 13 Woatts RMS, two loudspeakers, 15 . /4
. w
Cc12 40 Paper (:;ondlomars preferred types 0.55 OHMS' The pre-am P||ﬁer’ trans-
mixed values
€13 20 Electrolytics Trans, types 055 former, power supply module,
C14 1 Pack assorted Hardware - .55
Nuts/Boits, Gromets: etc. front panel and other accessories
c1s 24 Nains Toggle Switches, 2 Amp D/P o35 1as well as an illustrated
sorte ag dtrips anels - .
c17 10 Assorted Control Knobs X 822 stage-by-stage instruction
c18 4 Rotary Wave Change Switches . q E
C19 3 Relays 6~ 24V Operating 055 | booklet designed for the ONLY
C20 4 Sheets CopperLaminateapprox.10” X7~0.55 beginner_ Further FREE
Please add 10p post and packing on all componert H 1 8 6 ‘I
packs, plus a further 10p on pack Nos. C1, C2, C19, C20. details available a P&P

665
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The largest selection

VNEW I.DW PNCE TESTED sC. H S. | KING OF THE PAKS Unequalled Value and Quality | pack Description Price £p

QUALITY TESTED SEMICONDUCTORS

Q1 20 Red spot transistors PNP 55p

51

Kach Each Fach Enach B ch  Each  Eue SUP R P AK NEW BI-PAK UNTESTED gz; 18 gén% :poz{w transistors PNP .. 50p

’ c . ype transistors P

2 O e e sl s e i SEMIGONDUCTORS &7 Matched tranaistors OCA4/45/51/81D 53p

0.27) 0.36) 0513 0311 036 064 0.69) £1.54 8(5; 4 88 72 transistors 55p
200 0.38) 040} 051 054 0.62] 067 0.620 .76 R R N 5 72 transistors 56p
400 0.47F 0514 0.8} 06L) 0.73) 08z £1.02) £1.924 Satisfaction GUARANTEED in Every Pak, or money back. Q7 1 AC 128 transistors PNP high g,am 35p
QB 4 AC 126 transistors PNP 35p

600 0.5% .62 0.75 0.78 084 £1.06} £1.37
0 Oon o= bE8 08 £102 £165 440 Pak No. £p Q9 7 OC 81 type transistors 55p.
- . - - - - - Ul 120 Glass Sub-Min. General Purpose Germanium Diodes 35p QU0 70CT1 type transistors 83p,
Q11 2 AC 127/128 Comp. pairs PNP/NPN 35p
LI IFIERS—TESTE J U2 60 Mixed Gelmamum Transxstors AFIRF 55p Q12 3 AF 116 type tranaistors 55p
B piv s0ma ssoma A LsA - 3 10A 304§ UG5 Germanium Gold Bonded Sul d Sub-Min. like OA5, OAST.... Sop | QI3 SAFUTome trunmstore | 3ip
> (Dl;") (SO lh) P laith (50 1(’) ‘b"s‘(’) (5"} Lt ai‘ '} Us 40 Germanium Transistors like OCBL. AC128_ . 55p QI5  72N2926Sil. Epyo‘;ey trans. md colours 555:
50 0.04 0_05[ 0.05! (),()7 0.15. 0.23 o0.66 § U5 " 60 200mA Sub-Min. Silicon Diodes .., 55p Q16 2 GET880 low noise Germ. t.mns 55p
10 004 0060 005! 0140 017 025! 082! U6 30 il Planar Trans NPN like BSY95A. 2NT06 Sop . QT A MAT 0 bt X MAT 120 90
200 0.05! 0.10 0.061 0.151 0.2 0.26! 1-}(7) U7 168, Rectiiers Top-Hat 750mA Vitg. Range up to 1000 55p Q19 3 MADT's2x MAT 101 &) x MAT 121 55p
i L B oo Cih B 9491 431 Us__ 50 Sil. Planar Diodes DO-7 Glass 350m-\ like OA200] w2 swp] S 40CH Cemanium wansistors AF. . 55p
80 011 0181 0.12 "y ¥ 1 290 § U9 20 Mixed Voltages, 1 Watt Zener Diodes.. . .. . __55p Q22 20 NKT "Hnmgmﬁr‘xapmn]l: r:ﬁi ore 55:;
1000 0.12 0.27! 0.15) 0.33 0 69! 2.75 § U0 20 AY50 charge storage Diodes DO-7 Glass S5p gg ggﬁ gOZdS‘;Hcon diodes sub-min. 55p.
{ .42 B 1 diodes 550
1200 0.36! 0 Ull__ 25 PNP Sil. Planar Trans. TO5 like 2N1132 2N2904. ... 55p @25 15 INO14 Siticon diodes T6PIV T5mA. . 559

____— 2
TRIACS FULL RANGE OFf U2 12 thcon Recnﬁem Epox\ 500mA up to 800 I’W__
7ZENER DIODES
VBOM2A 6A  10A | VOLTAGE RANGE
TO5 TO66 TO4R[2 33V. 400mV  (DO-7
£p £p £p Case} 14ip ea. 11W (Top|
A tiat) 20p ea. 10W (SO-104 U16

ixed SIl on and Germanium Diodes
Uls 2 NPN Sil. Planar Trans. TO-5 hke BFY51. 2
mp Silicon Rectifiers Stud

vpe up to

200 055 066 0.82iftested 5% tol. andl G188 GAmp Silicon Rectifiers BYZI3 Tvpe up ta 600 PIV_

wo ozl o9 11 |Torked, State voltage] (jig 35 Silicon NPN Transistors Jike BC108

55p Q% aOAss Germanium diodes sub-min

5
55p Q27 2 10A 600 PIV Sil_ rectifiers IS425R.. 55p

Go il Q28 2 Silicon power rectifiers BYZ 13. . §5p

55p Q29 4 Slhcon trans. 2 x 2N696, 1 x 2N697,

55p 1 x 2N698. 55p
—REn Q: 7 Sil. switch transistors 2N706 NPN 55p

100 033 055 0.77 fsiud) 33p ea. All fullyf] UI7 30 Germanium PNP AF Transistors TO-5 like ACY 1722 55p ngl’ 6 5il. switch transistors 2N708 NPN 55p

550 Q2 3 PNPSil trans, 2x2N1131, 1x2N1132 35p
“sspf Q33 3Silicon NPN tranaistors 2NIT1L . 55p

J.
— T30 12 1.5Amp Silicon Rectifiers Top-Hat up to 1,000 PIV

Q¥ 78Sil. NPN trans. 2N2369, 500MHz
55p ode P: 55p

DIACS 10amp POTTED BRIDGE| U2l 30 AF. Germaniﬁg\_/_\ﬂoy Transistors 2G300 Series & O
FOR USE WITH {RECTIFIER on heat sink ] U23 30 MADT's like ! MHz Series PNP Tza_nsnstors
TRIACS 100 PIV. 99p each. U24 20 Germanium | Amp Rec fiers GJM Series up to 300

BR10D (D32) 401p_each U25 25 300 Milz NPN Silicon Transistors 2N708, BSY27 _

T¢ 8 203817 EY

To A noAT oom ?88 f,‘}fhz'zp.% 9 214} 155820 Fast Switchine Silicon Trans. NPN 400 MHz2Naol1.

;‘_6, ; g":j;«: 0c4s U39 30 RF. Germ. PNP Transistors 2N1303/5 TO-5 R

T e RARLELS el CADMIUM CELLS [ U:0 10 Dual Transistors 6 lead TO -5 2N2060 e
8 2G399A 2N1302 ORP12 47p 1 25 RF Germanium Transiators TO 5, OC45, NKT72

'”0 ! 26417 AFL17 R} ORD60, ORP61 44p cachy

All 55p each pak ‘m U43_ 25 Sil. Trans. Plastic TO-18 A

———m DN SILICON SWIT- U44 20 Sll Trans. Plastic TO-5 BC1

2N2060 NPN SIL. DUAL§ CHING TRANS. To-18 | U45 A SCR. TO®6 up to 600 PTV
TRANS. CODE D1699 § SIM. TO 2N706/8, BSY27

1137114

116

(code P397) .
C7i  55p Q356 3 Sil. PNP TO-5, 2x2N2904 & 1x2N2905 55p

Ssp] Q6 TINBMGTO 18plastic 300 Mi NPN 33
Q37 3 2N3053 NPN Silicon transistors ... 55p

PIV 55p§ 38 7 PNPtrans 4x2N3703, 3x 2N3702.. 35p
35p] Q30 7 NPNtrans 1x3N3T04,3x 2N3705.  55p

Q40 7 NPN trans, 4x 2N3707, 3 x 2N3708. . 35p

FREE S WELINE U2 30 Fast Switching Silicon Diodes like IN814 Micro-Min.. . 55p Q1 3 Plastic NPN TO-182N3904 53
One S8 Pak of your | Plastic encapsulated 2 ~12 NPN Germanium AF Tmnmslors TO-1 like AC127 55p g:g ? Eﬁoﬁq"ﬁﬁﬁﬁﬂﬂg gg:
own chboics free with | amp Bridge Rects. 10 1Amp SCR's TO-5 can, up to 600 PIV CRS125 600 £1.10§ &3 7 NPN trons. 4 BC 108,3x BC109. . 53p
erdars valned 84 or over. ’ 30 15 Pldstic Silicon Planar Trans. NPN 2N2826. . 55p Q45 3 BC 113 NPN TO-18 transistors . . 55p

erm———— 50 v RMS 35p each §'U31 20 Sil. Planar Plastic NPN Trans Low Noise Amp 2N3707 A5p Q46 3 BC 115 NPN TO-5 transistors 35p

smaxp xxw tEXas | 100V EMS e each 1535 95 Zener Diodes 400mW DO7 ease 3- 18 voita mixed “osp ] 47 6 NPN high srain trane. 3 x BCI6T

xRN TRANMETORS | OV peach B3 15 Plastic Case | Amp Silicon Rectifiers ING000 Series.__ spf Q48 4 %50Y 70 P transistors TO 18 35

Prr o Guarnnted x| Size1smmxBmm § US4 icon PNP Alloy Trana TO 5 BCY26 25305/1 - Spl| 8 3NN aaBPYSL2x l%%‘lg'g s

TL 8 263713 OC7l UNLIURCTION 335 25 Silicon Planar Transistors PNP TO l52N2906 _55p Q51 7 BSY 95A NPN trans. 300MHz 55p

el ;;}g}: ocrs  BUT46. Eqvt. 2N2646 §7j35™ 95 Silicon Planar NPN Transi -5 BFY50/51/52 sspf] 452 BBYVI0Otypesiliconrectifiers ... .. £1.10

oC81D W Equt. TIS13. BEN3GOR 77 Silicon Alloy Transistors 0C200.25522 ... 5% 53 25 Sil. & germ. trans. md all mkd new£1.65,

55;! ELECTRONIC SLIDE-RULE
—s50§ The MK Slide Rule. designed to simplify electronic
P
= calculations features the following scales:— o
-~ 99P'R Conversion of Frequency and anelength Calcu-
55p § lation of L, C and fo of tuned circuits. Reactance and

{0 VIF Germanium PNP Transistors TO-1 NKT667. AF1 17 55p | self inductance. Area of circles. Volume of cylinders.

Resistance of conductors. Weight of conductors
Decibel culculanons Angle functions. Natural
Logs. & ‘e’ functions. Multiplication & division.
Squaring, cubing and square roots. Conversion of
kW and Hp.

TEXAS. Our price 27!pJ /28/95A. Allusabledevices B Cude Nos. mentioned above are given as u guide to the tvpt

each. no open or short circuits. ¥ .
ALSO AVAILABLE in the Puk. The devices themselves are normally unmarked.

of device ] A must for every electronic engineer and enthusiast,
Size 23cm x 4 cm, complete with case and instruc-
tions. PRICE EACH: £3.68!

e ——— PNP  Sim, to 2N2905, f—————
120VCB NIXIE DRIVER | BCY70, When orderingfl SILICON PHOTO  TRAR-
TRANSISTOR Sim. [ plense state preference SISTOR. TO-18 Lens end DTL & TTL INTEGRATED CIRCUITS
BSX21 & Ci07. 2N1893 § NPN or PNP. ::::l{)ﬂ tgznvl; 2;:;&:2'1‘
(R A, GE0 £p 100 For 193  available. Fully ruaranteed. INTEGRATED CIRCUIT PAKS
181p each. TOS5 NN, |20For055 500For 8250  Qty. 1-24 25°99 100 up o ] . )
P i i, §50 For 1,10 1000 For 18.18 P 1 50 ap 27) Manufacturers “Fall Outs” which include Functional and part Functional Units.
25 up 16ip each. 100 up . Price each 50p 44p Bl o o . Py . X
15{p each. = These are classed as “out-of-spec” from the maker's very rigid specifications, but are
|SIL. G.P. DIODES £p F.ET’S ideal for learning about 1.C's and experimental work.
Sil. trans. suitable for J300mW 30 . 0.55 . .
P.E. Organ. Metal TO-18 140PIV(Min.) 100 ..,1.65 2N3819 3p Pak No. Contents Price Pak No, Contents Price Pak No. Contents Price
Eqvt. ZTX300 pé each.- JSub-Min. 500 . 5.50 2N3820 55p UIC00 12 x 7400  55p UIC46 6 x 7446 55p  UICB6 5 x 7486  55p
Any Qty. Full Tested 1.000 .. 9.90 2N3821 38'p UICo1 12 x.7401 55p UIC47 5 x 7437  55p UTCS0 5 x 7490  55p
Ideal for Organ Builders. § 2N3823 31p UIC0Z 12 x 7402 55p UIC48 5 <7448 55p  UIC91 5 x 7491  55p
pee o W B R
2N54! P it 12 x 7404 55p 127 7451 55p < Tazd  55p
POWER TRANS BONANZA! } irw 10 86p UICos 13 » 7405 55p  UICS3 12 7453 55p  UICS 5 <1484  55p
N SPOiE GEAM, TP MPF105 40!p UIC0O6 8 x 77406  55p UICs4 12 » 7454 55p  UICS g'x 7495 B5p
Coded GP100. BRAND NEW TO-3 CABE. PO8S. 8}807 13 o ;’:0% ggp &g% 13 F :’1:% ggp UICi0_5 :’74330 ggp
REFLACE .- 0C25-28-29-30-35.38 NKT {00305 NEW EDITION 1971 C13~ 8 x 0 55F UICT2 8 x T 55p UIC12L 5 x 74121 55"
404-406406-430-451—452-453.  TI3027-3028, 2N250A. R EQUIVALENTS UICI3 "8 xTi13 3o 1Y x 1472 GO T TS
IN4SSA45TA45AA, 2NSI1 A & B. 2G220-222, ETC. K. A comblete cross reference UIC20 32 x 7420 85p €73 8 x 7473 S5p  LICUL.S x g e
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hfe§ and equivalents book for Furpesn. U!(Clig }é : ;ﬁag ggp gg'_ll; g x m; ggz ch}g:T: 7415: ggg
30-170. American _and 14 P x
PRICE 12 2699 _ 00 ap | tore Baclenve te BRI TAK 4oy | VICa 5xTan s5p  UICTe 875 3w UICISS & Tall 55
p each® 44p each 41p each 0 C.ch Red cover edition. UIC42 6 x 7442 55p  UICB0 5 x 7480 55p  UIC19 5 x 74198' 55p
CILICON Righ 8507 PN UIC43 5 x 7443 55p  UIC8L 5 x 7481  55p  UICX1 25 Asst.
T0:3 care. O'F. "“cm‘ @ Ampiiter 2“3055 UICa4 5 x 7444 55p  UIC82 5 x 7482  55p 48 £1.65
Applications. Brand new Coded R 2400 A LARGE RANGE OF TECHNIC Ult4s 5 x 7445 55p, LUIC83 5 x 74Rs  55p
VCBO ”WVCEO 100/1C 6A/3% Watta. AL’AND DATA BOOKS ARE N()W— Packa cannot be sphit. but 25 assorted pieces (our mix) is available as PAK UIC X1.
HFE type 20/{T SMHZ. 115 WATT SIL
OUR PRICE EACH : POWER NPE %Q%ﬁg&ilgg STOCK. SEND
1-24 Woupf ;. 7
55 %p 4ap. § 35p EACH BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
M vcno 100/VCEO 50/ ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES
ADISI/ADI62 »ry SILicON se WATTS IC10A HFE tree 18, BALDOCK STREET (A10), WARE, HERTS. TEL: 61593.
MATCHED EPN/PWP l I"m MON. - SAT. 9.15 a.m, .m. AY IL 6 p.m.
M/P COMP BIF 15 NPN TO-3 OUR FRICE FPER OPEN MON. - SAT. 9.15 a.m. to 6 p.m. FRIDAY UNTIL § p.m
GERM TRANS, Plastic. PAIR All Mail Ord i dd ki
i - 100 al lers piease a 10p post and packing.
OUR LOWEST PRICE BIF 20 PNP. Braad 124 2209 1 Send all Orders to Bi-Pak P.O. Box 6, Ware, Herta.
OF 61p PER PAIR
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-the lowest prices!

Full

7-1 gesgnisg‘ T...'LL 1.C’S

Guaranteed.

All Famous Manufacturers.

8NT401 0.16]
1740; 0.6}
8N7403 016
INT404 .18
SNT405 0.16]
3N7406 38,
SN7407 0.38
SN7408
BN7i0R
SN7410 0.8}
SN74l1 X
BN7a12 o1
SN7413 032
SNT418 0.4
SNT17 047]
7420 0.6}
SNT422 8.65
§N7423 088
8NT428 088
SNT428 048
SN7427 0.48,
SN7428 o1
7430 0.16]
SN7432 0.49)
8N7433
SN7a37 0.70,
8N7438 0.70,
IN7340 0.16|
SNT4d1 0.73]
8N7442 0734
7443 £143
SN7441 E143
SNZ.i45 £108
SN7446 £1.08)
SN7a47 £
7448 £110
SNT450 0164
SNT451 0.18]
183 0.18]
SN7a54 0.18)
SN7480 0.16]
INT4T0 0.
SN2 032
SN4T3 0404
8N4 0.40)
SNT4T5 0.49)
SN7476 044
SNT480 013}
SN7481 £1.32
SN7482 95
SNT483 £y 21
INT484 £1.10
SN7488
SN7466 [}
SN7489 £R.06

mmmmmE

.70}
£126,

034
£11 si
£104

034
£5.771

BI-PAK DO IT AGAIN!

50ka 25w (RMS)

0.73
£110
o 0.1% DISTORTION
o8 HI-FI AUDIO AMPLIFIER
£1.06 0
S £1.08) £1.03] 0.97 TH E AL5
8N74107 044 0.42 0.39
AN7410 0604 058 0.55
Sl an RN Gk % Frequency response15Hz ONLY
EHE U B to 100,000 - 1dB.
SN74122 E.l.!Sl 5_1.43 l;l.Zl - £ 3 5 8
B B L8 b % Load - 3, 4, 8 or 16 ohms. . each
SNT4146 £1.85 :;:; 2242
SOhE o HDL Gom * Distortlon better than 4 Supply voltage 10
N HE oe A% 1% at 1KHz. - 35 Volts.
S A8 aw HE % Signal to noise ratio x Overallsize63mm
S Bw s HE 80dB. x105mm x 13mm,

SNM161 €198 £187  £17

SNz €10 gaiz| €88 Tailor made to the most stringent specifications using top quality

s AR G A components and incorporating the latest solid state circuitry and
ERIC I ALSO was conceived to fill the need for all your A.F. amplifica-
s 2 Sk an tion needs. FULLY BUILT - TESTED - GUARANTEED.

SN74176 £27% £284 £282

SNT4L7T £275 £284 282
£2 £1

LINEAR 1.C's—

FULL SPEC.

No. 1-24
BP 301C—&L301C 69.p
BP 101C—ELM1C  69:p
BP 709C—8L702C

69:p
BP 703—72708 58ip
BP 700— 72700 39.p
BP 709P—pAT0OC  39ip
BP T10—72710 48:p
BP 11— 4Bip
BP 14—~ Bp

703C— wATO3C 3lp
'A A263 Tip

TA A283 9p
TA A350 187p
EA1000 £2.89)

Price

25 99
38ip
55 p
55p
49ip

3jp
37ip
isp
47ip
50p

28!p

66p

82!p
174p

100 up
9ip
49!p
49lp
44p

33p
33p
44p
#p
45p
26ip
&0ip
T

165p

L T STABILISED
i A8 Ok fn
NT4I90  £213) £200  £204)
L POWER
74193 €220 €195 £192)
e e e MODULE SPM80
e hE 42 a3 e L
v ! A 1 is especi: power
;ﬂg fo R “a nnA:pu;"'l‘ﬁ:m ullu watt Snm) p-lr‘ channel, simul-
and circuit toch&l “.:hinddm oflhol"lm short
circuit ion. Wi e on
L°G|c DTL ?” SER|ES {ormer , the unit will provide outputs of up to 1-5 amps
1.C’s Th-t;ﬁvolu Suileﬁnm x ltnukl Aa‘nm.s of the high
ts to 0 Bystems . oot
ROCK BO TTOM PR’CES qu.hﬁuc a hitherto un:&n“x:l.bl::;c: oo ld.nl for mny oth);r -pexcaﬁom mclud~
Pype Price 0 Systems, Public Addrees, ts otc. t
¥o. 124 2599 100up PRICE £3. 25
Bror i TRANSFORMER BMT80 £2.15 p. & p. 25p
BPOS3 Mp o 1 : : : i
BPS3S Hp 13p 12p
Brose e U STEREO PRE-AMPLIFIER, TYPE PA100
PO P P P
Built to s specificatiol and NOT , and
BPous me mp e the PA100 stereo pre s Do comearven rvan 145 Tatoss chromit sectaspre”
:P’“ 27‘;[) zsgp g ; Designed for use vlth the ALS0 power amplifier system, this quality made unit incorporates
’m' m, Nip sy 80p 00 less than eight silicon planar transistors, two of thess are specially selected low noise
BPoe Yap 12p lp NPN devices for use in the input stages.
BP909 p 42p 38ip Three switched stereo inputs, and rumble and scratch filters are features of the PA100,
RP90%4 44p 42p 8ip which also has & S‘IEREO/MONO switch, volume, balance and continuously variable
BrO097 Mp 2 384, bass and treble controls
Broess) “p  atp  Bip SPECIFICATION
Devices may bs mized to quality for Freq Respo 20Hs — 0KHs # 1dB
quantity price. Larger ouantity prices om ic Di i than 0.1
application. (DTL 930 Bertes nnly).

2 Radio, T i
NUMERICAL INDICATOR TUBES AL s e R S

To0E RIAA dB, from
MODEL CD66 JGR 116§3015F] m%;ﬂm_* SdB@ s Tobly Contal  +18dB @ WKHs
Anode voltage 170 | 175 | 5 o oo Pase) MRH
2 1(Vdo) min | min All indicators xﬁﬁ%ﬁﬁ:dhg"mn é\ﬁm—m
}Cathodecur'nt(mAy 2.3 | 14 0.9 + Decimal Dimeasions Wiam x fam x
[Numeral h’ght (mmj{ 16 13 9 B?e"\:rtmgAnF:lllde SPECIAL COMPLETE KIT COMPRISING
ube height (mm) e T ] data for all 3 ALS0s, 1 SPM80, 1 BMTS0 and 1 PA10D onLy £25.30 ruse »&p
types available All prices quoted ia new pence Giro No. J88- 7006
bediameter (mmy 19 13 12 §on request. Please send all orders direct o warehouse and despalch department
‘il I.C. driver rec. oBr!;“All grpl‘tdll BP47
i RICE EACH £1.87 | £1.71 £2409_

RTL MICROLOGIC CIRCUITS

Prl, §
Epoxy TO-3 case nenp ce =, w SIONAL and NEW LOW COST.
uL90d ap  3%6p  30p

&
IL"I]J K Aip-gop, 350
and Circuits Booklet for

Prla .

JUNE 1973

~
DUAL IN LINE SOCKETS

14 & 18 Lead Socketas for use with DUAL-

IN-LINE 1.C.'s. TWO Ranges PROFES-

Ehon b w8 P.O. BOX6, WARE - HERTS

36p  30p TSO186 pin ¢, aslp 35
52p  50p Low Cop,, sz- ’ 4 Postaye and packing ado 10p Overseas add catra for airmmi
ICs BPS 14 12p AMinimum ovrder SUp. Cash with order please

BPS 16 ‘ o 13p

Guaranteed Satisfaction or Money Back
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ory/ K FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONICS

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

Learn basic Radio and Electronics at home - the fast,

modern way. Give yourself essential technical ‘know-

how’ - like reading circuits, assembling standard com-
ponents, experimenting, building - quickly and without
effort, and enjoy every moment. B.LE.T.s simplified
study method and the remarkable TECHNATRON Self-

Buiid Outfit take the mystery out of the subject, making

learning easy and interesting.

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

. . . and what’s more, you A ]4-year-old could understand
will understand exactly what and benefit from this course -

you are doing. The TECHNA-
TRON OQutfit contains every-
thing you need, from tools to
transistors — even a versatile
Multimeter which we teach you
‘to use. All you need give is a
little of your spare time and
the surprisingly low fee, pay-
able monthly if you wish. And
the equipment remains _yours,
so you can use it again and

again.

You LEARN —butit’'sas
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build - and it’s a good one -
is really a bonus. This is first
and last a teaching course,
but the training is as fascinating
as any hobby and it could be the

but it teaches the real thing. The
easy to understand, practical
projects ~ from a burglar-alarm
to a sophisticated Radio set —
help you master basic Radio
and Electronics — even if you are
a ‘non-technical’ type. And, if
you want to make it a career,
BILET. has a fine range of
courses up to City and Guilds
standards.

Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of “NEW OPPORTUNI-
TIES”. This brand new booklet —
just out - tells you all about
TECHNATRON and B.LE.T.s”
full range of courses.

springboard for a career in Radio
and Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

Dept. BRE 06 ALDERMASTON COURT, READING RG7 4PF
Accredited by the Council for the Accreditotion
of Correspondence Colleges.

POST THIS COUPON FOR FREE BOOK

r—————————c—tezoa
T

I INAME R 05 se oo o3 otk e o plaiossiiie oo 5 e §5 Adm cewiois slog eFTHTe 0 AGE............
(BLOCK CAPITALS)

J ADDRESS .....ccccvccvnrnvvvincrivvnmmmnnnniions e |

SUBJECT OF INTEREST ......ivieuviiirimiariaintonseiosnsnseioionone
L—m————————-J
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LATEST
BOUND VOLUME
No. 25

of
“The Radio Constructor”
FOR YOUR LIBRARY

AUGUST 197
to JULY 1972

Comprising
768 pages
plus index

PRICE£2.00 P. and P. 29p

BOUND VOLUME NO. 23
(August 1969 to July 1970)

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

Limited number of these volumes still
available.

PRICES
Volume 23 £1.88 P. & P. 29p
Volume 24 £2.00 P. & P. 29p

We regret all earlier volumes are now

completely sold out.
Available only from

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

RADIO & ELECTRONICS CONSTRUCTOR



BlI-PRE-PAK

COMPLETE
TELEPHONES

Normal household type
as supplied to the Post
kY Office, ex. G.P.O, Only
98P each. p. & p. 35p
each,

TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order

ONLY 25p

p. & p. 15p.

&

TESTED AND GUARANTEED PAKS

a1 Phote Cells, Sun Batteries
03100 5V. 0.5 to 2mA 50p

0 TN4007 Sif. Rec, diodes.
4 1,000 PIV Iamp plastic 50p

s Reed Switches, 1° Long § Dia
10 High speed P.O type 50p

89 200 Hixed Capacitors Approx. sap

Quantity, counted by weight

44 36O Mixed Resistors. Approx.
250 QI fimed's, watie S0P
Wﬁnﬂn:uou. Mis 50p

OCPT1 Light Sensiti &0,
i 2 QT feaiive 5°P
H ©C200/1/2/3 PNP Sil
20 O e 105 can " 50p
» " Wau Z Oiodes,
H 20 H.-:G“Vol.x:'.'. . _"uv soP

HIS ) Mi=ed Diodes. G Gold
100 0030 "™ mares “ma S0P
Unmarked
HI () Shortiesd Transstors. NAN 50p

Siticon Planar types

7" BFYS0/2. IN696, 2N1612. NPN
20 S e oy 50p

UNMARKED UNTESTED PACKS
864 |§Q Germanium Diades 50p

Min. glass type
[ 200 Trars manubceurers rejects 50p

all types NPN. PNP, Sil. and

Germ
L1 ] 100 Sil. Diodes 3ub. min sop
equiv. to OC200/1
PNP. AF. & RF
e ls Powe: an nor-AEN’_Gorm sop
recufiers. mixed voirs
S
750mA. Mixed volts
supplied

IN9I4 and IN9IS types T
50p
INTO6A, BEYISA, etc.
He 40 250mW . Zener Diodes soP
NPN Silicon TO.3 Can "
S0p
HIST 30 Ter
Hie Experimenters' Pak of
15 50p
H1o 20 ®Y126/7 Trpe silicon Rectifiers 50p

[T Silicon Diodes DO-7 ghass o
100 2o S k00 onties 50p
888 G Sil Trans NPN PNP
81 Germanam Transstors
5 P
DO-7 Hin. Glass Type
HI7 20 Lamp Siicon Stud
ilicon Rectifiars, SOp
Integrated Circuits. Data
1 amp plastic. Mixed voits.

MAKE A REV COUNTER
FOR YOUR CAR

The 'TACHO BLOCK' This
encapsulated block willturn any
0-ImA meter into a linear and
accurste rev. counter for any
car with normal coil ignition

£l each

Co. Regd. No. 820919
JUNE 1973

We will zive a discount 1o customers who
send in an order for £4 or over. This
discount will be equal to the V.AT. rate
current zt this time. If your order does
amount 10 £4 or over, all you need to
send is the total cost of goods and postage
as statec in this advertisement.  No
addition ‘or V.AT. is needed.

V.A.T. for orders under £4:

|f the total cost of goods plus postage

and packing is less than £4, kindly

add 10% (10p in the £} to your
remittance. Incorrect amounts will
delay your order.

OVER
wietos 1.000.000
IN STOCK ’ b
We hold a very large range of fully marked,
tesbed and guaranteed transistors, power
trarsistors, diodes and  rectifiers at  very

com petitive  prices.  Please send for free
catzlogue.

Silicon planar plastic transis-
600’00 tors.  Unmarked, untested,
factory clearance. A random
sampling showed these to be of remarkably
high quality.
Aucio PNP. simitar to ZTX500, 2N3702/3,
BC™70, etc.
Aucio NPN, similar to ZTX300, 2N3708/9,
BC"07/8/9, BC168/9, etc.
R.F. NPN and switching NPN Types also
Plezse state type of transistor required when
ordzring.
ALL AT 500 for £3, 1,000 for £5, 10,000 for £40

OUR VERY POPULAR 3p TRANSISTORS
TYPE “A" PNP Silicon Alloy, TO-5 can

TYFE “B" PNP Silicon, plastic encapsulation
TYFE "E” PNP Germanium AF or RF.

TYFPE “F"" NPN Silicon plastic encapsulation

TYPE G NPN Silicon, similar ZTX300 range
TYPE “H'" PNP Silicon, similar ZTX500 range.

ntegrazed Circuits: 6 Gares T VALUE On orders of
"0 “21%9 'bw‘"‘c LB 50p #E)L;JED £4 otr) c;velﬂ :el.er;szi:?:ur
See below:

A CROSS HATCH
GENERATOR
FOR £350!!!

YES, a complete kil of parts including Printed Circuit
Board. A fcur position swiich gives X-hatch, Dots,
Vertical or Horizontal lines. integrated Circust design for
®asy construction and reliability. This is a project in the
Seplember edition of Practical Television

This complete kit of parts costs £3.50, post
paid.

A MUST for Colour T.V. Alignmant.

Our famous Pt Pak is still leading in value for
money.

Full cf Short Lead Semiconductors & Electronic Com-
poneats, approx. 170. We guarantee at least 30 really
high quality factory marked Transistors PNP & NPN,
and a host of Diodes & Reclifiers mounted on Printed
Circu t Paneis. Idennfication Chart suppliedto givesome
information on the Transistors

Please ash for Pak P1, only 50p
10p P & P on this Pai.

LTD

’----- -

DEPT. C, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX, $SO 9DF
TELEPHONE: SOUTHEND (0702) 46344

FREE CATALOGUE
FOR

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,

{ FULL PRE-PAK
LISTS.

Plastic
Power
Transistors

100,00

in stock, more on way

NOW IN TWO RANGES

These are  40W  and  90W . Silicon  Plastic
Power Transistors  of the very latest design,
avallable in NPN or PNP at the most shatter-
ingly low prices of all time We have been
selling  these successfully In  quantity o afl
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

112 13-28 26-50
40 Watt 20p 18p 16p
90 Wart 24p 2p 20p
Range 2. VCE. Min 40 HFE Min 40

1121328 26.50
40 Watt 30p 28p 2%p
90 Watc 3p  33p 30p

Complementary  pairs  matched  for  gan  a
amps. 10p extra per pdir. Please state
NPN or PNP on order

INTEGRATED  CIRCUITS. We swock  a
large range of ICs at very competitive® prices
(from 10p each). These are ail fisted In our
FREE Catatogue. see coupon below.

METRICATION CHARTS now available.
This fantascicalty detailed conversion cale
culator carries thousands of classified
references  between metrle and  Briush  (and
US.A) measurements  of  length, area
volume liquid measure, weights. et

Pocker Size. 15p, Wall Chart, 18p

LOW COST DUAL IN LINE I.C. SOCKETS
14 pin type at 15p each)
16 pin type at 16p cach.

Now new low profile type

800OKS

We have 3 large selection of Reference and
Technical Books n stock
These are just two of our popular lines
8.P.} Transistor Equivalents and

Substitutes: 40p
This includes many thousands of British
U.S.A. European and C.V. equivalents.
The Hiffle Radic Vaive & Transistor
Oata Book 9h Editon P & P 21p 5
Characteristics of 3.000 valves and tubes.
4.500 Transistors, Diodes, Recrifiers and
Integrated Circu
Send for hsts of publications.

Piease tend me the FREE 8:-Pre-Pok Cotologue

NAME

MINIMUM ORDER 300 CASH WITH ORDER
PLEASE. Add 10p poit and packiag par aerder
OVERSEAS ADD EXTRA FOR POSTAGE

-------,

ADDRESS .
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HOBBYIST - AMATEUR - DOMESTIC SURPLUS - INDUSTRIAL -
': BULK OFFERS
OMPO“E“IS JUST A FEW OF OUR BARGAINS ARE LISTED BELOW - PAY US A
VISIT OR SEND STAMPED ADDRESSED ENVELOPE FOR A
QUOTE ON YOUR REQUIREMENTS
MAINS POWER SUPPLY UNIT. 400m/A, 6-7.6-9-12 VOLT MADE TO SELL AT £5.25 OUR PRICE £3.50
VALVE BASES : ELECTROLYTICS
T e - > TO3 Mica Washer 2p | \y,jard C426, TCC, CRL, CCL, HUNTS, STC
printed circuit BSA — B7G 3p SUB MINIATURE, ET
Chassis UX7 — B5 — UX5 — B9G 3p | 3 Standard Tape - | 2L V) . ETC.
Shrouded chassis B7G — B9A . 4p Boxed 15p G 0 G
QOctal chassis . . 4p 16 50 20 12 4
‘ GP91-1 Cartridge, 260 12 500 6 p
LA CIBD) 50 | " iurover styli 65p| 50 50 100 25 each
B12A tube base A 3p 100 18 100 6
TAG STRIP GC10/4B Cold 125 10 6 3 2p
6 way 2p Single 1p Cathode £5.00 8 50 5p 8 6 each
12 20 each 25 6.4 3p
1} glass fuses— 250 m/a or 3 amp (box of 12) 6p| 10 20 ' 250 18 7p
3” tape spools 4p 8.2 20 400 16 6p
FX2236 Ferrox Cores . . 5pj 50 25 ‘ 400 40 10p
PVC or metal clip on M.E.S. bulb holder 3p 2.5 64 8 500 9p
All metal equipment Phono plug 2p| 25 25 _J 100 200 10p
Bulgm 5mm Jack plug and switched socket (palr) 20p -
12 volt solenoid and plunger 25p CCLDENSERS 10{)g£\”NS%P€Ar\:|3gPF
250 RPM 50 ¢/s locked frequency miniature mams motor 50p MFD Vot ’20 ’h
200 OHM coil, 1}” long, hollow centre 10p 0.005 500 pieac
Relay, P.O. 3000 type, 1,000 OHM coil, 4 pole c/o sop |0-001 1,250 TRIMMERS
R.S. 12 way standard plug and shell sop | 3:3PF 500 { 2p 30PF Beehive
SWITCHES gozoog;F 288 each ;2522';';'7%5\/ 10p
Pole Way Type | RESISTORS  13300PF 500 33PF MIN. each
4 2 Sub. Min, Slide 10p | —4—% watt Tp o4 3501 AIR SPACE
1 watt 3P 0.1 500
6 4 Upto 10 wattwire 8p [0 25 150
g ; Wafer Rotary 12p pach |15 watt wire 0.056 1MFD350volt  10p
3 7 wound _ 10p 8'822‘:] » »3  SMFD150vol  40p
SKELETON . b eac
1 3~ 4 off Sub. min. edge  10p PRESETS 0.069 DELAA J0ueli L
1 3 13 amp small rotary 12p | 5K or 500K 3p [0.075 | 350V 0.03 12 volt 2p
2 2 Locking with 2 to 3 keys SAFETY PINS 0.08 - 470PF 500 volt 2p
£1.50 Standard size, 10for4p 0.1 1. 500}4p ;
2 1 2 Amp 250V A.C. rotary 20p ’ 0.25 350 [ each
2 1 Toggle 10p 0.5 350" 5p 8MFD 800 volt
THORN PTO2E 8% gz',g(()) gp electrolytic 75p
10-6s CHASSIS b p
VALVES - NEW AND BOXED SOCKET 40p EoUND POTS
DY86 44p EM87 90p PL84 46p
EBS1  26p | ELB4  36p | PY81  40p |5K switched volume |250; 300 OHM, 1K, 4 watt, 10K, 20K.
ECC82 36p | EY86  46p | PY82  42p |control 16p | 50K all at 10p each
ECC83 36p | EZ8O 30p | PY88 52p | 5K Log Pot 10p RECORD PLAYER CARTRIDGE
ECH81 44p PCC84 60p | UABCS80 58p |1meg Tandem Pot 15p | ER.5XME Mono, with turn over stylii,
EABC80 46p PCC89 62p | UCL82 50p single hole fixing 35p
EBF89 44p PCF80 38p UL84 50p THERMISTORS GREEN INDICATOR
ECL82 44p | PCF82 50p | UY85 42p | VA1040 Takes M.E.S bulb 10p
ECL86 56p PCL82 38p uUmMs8a 32p | VA1055 CONNECTOR STRIP
EF8Q 36p | PCL84 50p | UCH81 44p |VA1066 10p each | Belling Lee L1469, 12 way polythene. 5p each
EF85 44p PCL85 64p | 6BA6 26p |VA1077 CAN CLiPS
EF86 44p PCL86 56p 12El  £2.50|VA1100 1”7 or13” or 3" 2p
EF91 52p PL36 78p SIHE12 £5.00 T 0.5 HEATSINKS
EF183 40p | PL81 72p MANY STEEL BOX WITH |gyyle 154 high conductivity 5p
EF184 44p | PL83 56p OTHERS 10x5! 3,I,"D PAXOLINE
x 54 x 3” grey 3 "o
RESETTABLE COUNTER hammerfinish €1 ﬁﬁ’;‘t.%:.ﬁ? or3x 2 A
A - . 3 X3
English Numbering Machines LTD. 220K 3 watt re5|stors 2p
MODEL 4436-159-989 6 volt 2‘:)3—:;’;0 heavy | VALVE RETAINER CLIP, adjustable 2p
— iqit. i i ! OUTPUT TRANSFORMERS
6-14volt, 6 digit, illuminated, fully enclosed. £2.50 duty contacts  50p Sub-miniature Transistor Type 20p

THE RADIO SHACK

161 ST. JOHNS HILL, BATTERSEA,
Open 10 a.m. till 7 p.m. Moriday to Saturday

670

LONDON S.W.11

Phone 01-223 5016

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

10 mtrs loudspeaker extension lead fitted 2
pin din plug and socket 40p (retail 70p)

RADIO & ELECTRONICS CONSTRUCTOR



DUCTORS

. etc: Many other types in stock THYRISTORS
AC127 2 Amp Volt
AC187/8 14p | BC157 12p | BFxs8 20p 1 240 BTX18-200 30p
AD149 35p | BC158 8p | Bsvea a0p |1 240 BTX30-200 30p
AD161 27p | BC159 12p BU105/01 £1.75 |56 700 BT106 85p
AD162 ..  27p( BCy40 25p 1 5c3s 28, |65 300  BT102-300R a2p
Matched pair . . 50p | BCY70 14p P 5 500 BT102-500R 6
AF116 - 12p| BCY? 18p |2N706 8p | 6. - Op
AF117 12p | BD131 40p | 2N2219 19p |65 500 BT107 90p
AF139 28p | BD132 50p | 2N2401 15p | 6.5 500 BT108 90p
AF178 40p | BD135 26p | 2N2904 17p | 6.5 500 BT101-500R 68p
AF180 45p | BF115 23p | 2N2905 21p | 6.5 500 BT109-500R 90p
AF239 30p | BF179 30p | 2N2906 15p {20 600 BTW92-600RM . £3.00
BC107/8/9 7p | BFY51 10p | 2N2907 18p -
BC147 8p | BFYS2 12p | 2N3055 asp | 1° e EATO);?J?BZ%OR TS =9
BC148 8p | BFX29 25p | 2N3053 15p
BRIDGE RECTIFIERS
Amp Volt Amp Volt OTHER DIODES
3 1,600 BYX10 30p 2 30 LT120 30p | Centercel .. S5p
1 140 0OSHO01-200 30p 0.6 6-110 EC433 INS16 6p
1.4 42 BY164 35p Encapsulated with built-in BA145 14p
Plastic types heat sink . 15p
1 AMP RECTIFIERS OPTO ELECTRONICS TRIACS
IN4002 100 volt .. 4p q Amp  Volt
IN40O3 200 volt . . 5p | ORP12 43p | 5 . ansisto i -
INdoos 2D vol 75 | BPxa0  25p | Dholotansistor} 6 400  BT110-400 Plastic .. 75p
INao0E 600 vart op | BPxa2  f1 Pl25 900 BTX94-900 - £6.50
o 10 ocP71 30p | 25 1200 BTX94-1200 £9
IN4A0QO6 800 volt . . P BPY10 75
IN4007 1,000 voit . . 15p p
HIGH POWER RECTIFIERS BPY68  75p caiie DIAC BRIOO 30p
Amp  Volt BPY69 £1 Infra red
BYX38-600 2.5 600 25p 1 PHOTO SILICON CONTROLLED SWITCH
BYx38.300 25 300 20p | BPY77 7P | wansmitter £4 1 Bt CoN 10 amp 1
BYX38-900 25 900  28p Diodes
BYX38-1200 25 1,200 30
BYX49-600 2.5 600 253 F.ET's PAPER BLOCK CONDENSER WIREWOUND
BYX49-300 %5 ggg ggp BFW10 40p |9 25MFD 800 volt 30p SLIDER
BYX49-900 5 P 90 1
BYX48-300 6 300 275 | Boveo " gop |1MFD 400 volt 15p | 150 Ohm, 2504%"2;5&
BYX48-600 g ggg igp N. Channel 2MFD 250 volt 20p
BYX48-900 P 0
BYX48-1200 6 1,200 60p | BSV81 M.0.S.T. .. £1[2MFD 1.5 kv 50p INDICATORS
BYX72-150R 10 ;50 §4p BFS28 Dual M.0.S.T. 90p | 16MFD 150 volt 25p 112 volt red or mains
BYX72-300R 10 00 5p - N
BYX72-500R 10 500 43p | Plastic, Transistor or Diode ALL ORDERS ?:or?d an;gecr’, zusl? f':
BYX42-300 10 300 329 Holder 1p OVER £3 POST FREE und, r r1115p e:zﬁ:‘
gzﬁ%:ggg }8 ggg 552 Transistar or Diode Pad 1p OVER £6 V.A.T. FREE
BYX42-1200 10 1,200 75p e Rotor with neon in-
BYX46-300* 15 300 2.50 Phl“l.pS Iron_Thermostat 15p Ci dicator. as used in
Bulgin 2-pin flat plug and 8 way Cinch standard ’
BYX46-400* 15 400 £2.90 ulg P plug 0.15 pi Seaf e R
. . pitch edge socket eatarer, racitic, rair
BYX46-500 15 500 £3.20 socket .. . 10p 20 way depth finders
BYX46-600* 15 600 £3.80 | McMurdo PP108 8 way edge e 20p each
BYX20-200 25 200  35p ) 15p P
B e 40 300 £1.75 300 ohm moving c0|l insert
BYX52-1200 40 1,200 £2.25 .
4103D 13" diameter. Make U.EC.L. 10 way pin |100MFD 250/275V
*Avalanche type . . connector 2B6000 electrolytic can 20p
ideal mike or speaker for OA1P10 20
N50 ohm free plug (UG21D/U) 50p communication work 25p P
N50ohm square socket (UG58A/U) 50p DEE PLUG
1~ Tenyclips black plastic , T&SATREgegNAT\:nAPRLIéELDEAO; U.EC.L. 20 way pin McMurdo DA1GP 156
'coated, or chrom'e inish ap EX NEW EQUIPMENT bsionileioss i way chassis plug  20p
T N2 T L A 152 | ac128 6p | OC44 6p | 2A60000A1P20 30p [
Pauvr“?hfalaﬁjz;tlg7 Ferrox cores 250 ACY17-20 8p | oc71 6p ggérlg?y 18009 Cogx.
Chrome Car Radio facia 15p SR e e U.E.C.L. 10 i P
R .E.C.L. a n
Rubber Car Radio gasket 10p 3533 < 1gp Qe D socket ZBGOE\SI‘(I)O»; RRIIO TIE CLIPS
DLI Pal Delayline £2.00 . oP ZNZSZGA e 20p | Nylon self locking 331"
e Zp BZY88 series6p | Germanium "\)’ 728 g9 oz
© ) ;
Take miniature 2PCO relay 822{1-%110 1gp diode 3p
B9A valve can 2p P GETTTT20P | yecL 20 way pin CINCH 150
0-30in -5 segments, black OA200-5  6p | GET120 socket2B60800ATR20
in -5 segments, black pvc, ’ k
360° dial, silver digits, self 0C23 20p (AC1 2_8In1 $q. 30p U Wy G so(1:0et
adhesive, 41" dia. . 15p | OC29 25p | heatsink) 20p p
SMALL ORDERS, ENCLOSE SUITABLE K
STAMPED ADDRESSED ENVELOPE TH E RADIO SHAC
LARGE ORDERS, ADD SUFFICIENT FOR RETIIES SENTo SIVERCTNMN:-Y-N o X F- W eI N Lo I NAE-RAVA R
POSTAGE, INSURANCE, ETC. Open 10 a.m. till 7-p:m. Monday to Saturday Phone 01-223 5016
TOTALGOODS PLUS CARRIAGE, ADD 10% V.A.T.
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THE MODERN BOOK CO
THE RADIO AMATEUR'S HANDBOOK 1973

Price £2.95

PRACTICAL SOLID-STATE PRINCIPLES
& PROJECTS by K. W. Sessions £1.25
SERVICING TRANSISTOR RADIO
RECEIVERS by F. R. Pettit 80p
ELECTRONIC PUZZLES & GAMES

by M. Mandl £1.25

104 EASY PROJECTS FOR THE

by The American Radio Relay League

UNDERSTANDING ELECTRONIC CIRCUITS
by 1. R. Sinclair £3.60

HOW TO GET THE BEST OUT OF YOUR
TAPE RECORDER by P. J. Guy £1.60

125 ONE-TRANSISTOR PROJECTS

by R. P. Turner £1.40

DIGITAL LOGIC BASIC THEORY & PRACTICE

by J. H. Smith  £1.60
TEST INSTRUMENTS FOR ELECTRONICS TR S
by M. Clifford  £1.40 W :

RAPID TV REPAIR WORLD RADIO & TV HANDBOOK 1973

by G. W. Heath  £1.40 (5

INSTALLING & SERVICING ELECTRONIC O BEOOI

PROTECTIVE SYSTEMS by W.1. O £7.79

by H Swearer  £1.40 TRANSISTOR AUDIO & RADIO CIRCUITS
MAKING TRANSISTOR RADIOS by MULLARD £1.95

A BEGINNER'S GUIDE TRANSISTOR CIRCUIT GUIDEBOOK

by R. H. Warring  £1.30 by B. Wels  £1.30

BEGINNER’'S GUIDE TO PRACTICAL HOW TO READ ELECTRONIC CIRCUIT
ELECTRONICS by R. H. Warring £1.40 DIAGRAMS by R. M. Brown £1.40

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 01-723 4185

Give us six months,

and welll turnyour hobby
Info a career.

You have a hobby for a very mathematical genius), have a

good reason. It gives you a lot of
pleasure.

So if you can find a job that
involves your hobby, chances are
you’'ll enjoy your work more, and
you'll do better work.

Now CDI can help you find
such a job. A job where you'll be
responsible for the maintenance
of a computer installation. A job
that pays well too. If you're inter-
ested in mechanics or electronics
(without necessarily being a

clear, logical mind and a will to
work, then we can train you to be
a Computer Engineer inside six
months.

So give us a call. CDIl. We're
the Training Division of one
of the world's largest computer
manufacturers. And we have the
experience to know if you can
make it. A ten minute talk with us,
and you could be on the way to
spending the rest of your life with
your hobby.

Ring

01-637 2171

between 9 a.m. and 9 p.m. and ask for Mr. RYAN
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It's quicker and easier to phone, but if you
prefer, send this coupon to: Control Data
Institute, Wells House, 77 Wells Street,
London, W.1.

Please give me further information.

Name

Address

Age Phone RC?
CONTROL DATA ELGDIELYT

INSTITUTE

The Training Division of one of the world's
largest Computer manufacturers. J
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DENCO (CLACTON) LIMITED
355-7-9 0LD ROAD, CLACTON-ON-SEA, ESSEX

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

Our General Catalogue showing full product range 2, 20p
DTB4 Transistor & Valve circuitry for D.P. Coils - 20p
DTB9 Valve Type Coil Pack Application circuitry 15 20p
MD.1 Decoder Circuitry for Stereo Reception .. 21p

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

G & H ELECTRONICS

14 Sunny Hiil Road, London S.W. 16,
141 Crofton Lane, Orpington, Kent. Tel: Orpington 31138

K.B. Record Player Cabinets, 4 col. 2 types, new £3 ea.
Complete kit for above £16. p.p. 50p.
K.B. Deluxe Stereo Cabinets £2.00 ea. Deluxe chrome
knobs, set of 4 48p. Mains/battery radios, new, £7.50 ea.
K.B. and R.G.D. Transistor Radio Cabinets, 10 types
available, various colours and sizes, new and boxed
25p ea. Set of Dial knobs for above 12p per set.
Attractive Mains Radio Cabinets, choice of 3 types,
colour cream or brown, £1 ea. Knobs if required,
12p per set. p.p. 15p.

Full range of Radio & TV Components

p-p. Volume controls dual:
ganged, less switch 30p

Elect Cond. from 10p

Bias Cond. from 4p with switch 40p
Resistors from 1p Chrome handles 10” 5p
T.V. Droppers from 20p Blue PVC chrame

Valve holders 5p with clips 5” 5p
Valves from 25p Black 107, plastic

Ferrite rods 5p handles

Polished wood table
ends, per set £1.00
Deluxe steel Legs,
10”, black with

Complete with coils 30p
Speaker Transformer 25p
Main trans. from £1.50 50p
‘Chokes, T0H 150MA50p 50p

Var. Cond. 35p 10p black chrome feet.
V.H.F. tuners £1.50 15p Set of 4 £1.00
T.V. tuners £2.00 20p Rrass hinges, each 7p
Volume controls, Piano hinges, each  10p
less switch 10p 5p
with switch 15p 5p P & P on above 10p each

Solo Soldering Gun, self-feed type, with 2 oz reel of soider, in
case, 110V or 6V Wkg. 60p, P & P 25p

ALL COMPONENTS DESPATCHED WITHIN 24 HOURS
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VISIT LONDON’S LIGHTHOUSE

our lighthouse keeper
wants to meet you!

Jim Roche has been Imhofs Eddystone light-
house keeper for a good few years now - so who
better than he toguide youintotherightchannel,
for an Eddystone communications receiver:

Model 1001 - general-
purpose receiver with
reception facilities for
CW,MCW,AMand SSB
Provision for crystal
control on 10 channels.

EC10 Mi Il still ‘Top of
the Pops’ in the modest
pricerange of communi-
cation receivers, Em-
bodies features usually
only found in the more
& expensive designs.

112-116 New Oxford Street
London WC1A 1HJ
telephone 01-636 7878  Rs1
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HOME RADIO (Components) LTD Dept RC, 234-240 London Road, Mitcham CR4 3HD.Phone 01-648 8422

In addition to telling you about our Catalogue
each month we would like to bring to your

notice one or two items which we believe are
UNIQUE TO HOME RADIO (Components) LTD.

To start off here is the ot ®
3

To our knowledge this remarkable
iron has been in use on the
Continent for over ten years. It has
several unusual features:

SPRINT IRON

We carry complete spares, right down
to the last nut and bolt, even spare
mains leads. Our price for this desirable
object is only £3.98 plus 18 pence
p & p. Essentially this is a tool for the
field service engineer or the handyman
and experimenter wishing to make a
few quick joints. A constructor build-
ing something with a large number of
joints might find a conventional iron

Heats up in 10 seconds!
Weighs only 5 ounces.

Parts can be changed in seconds.

DEDE

L5 Can be used on anything from a
transistor upwards.
(A friend of ours used one to repair his water
Homve RaDiO tank. We think this is asking too much/)
COMPONENTS
\ The “"ERSA’ SPRINT IRON is just one of

the many exciting things to be found in the

famous 250-page Home Radio Components
Catalogue. Noless than 6,785 electronic components
are listed and indexed, and 1,750 items are
illustrated. A free bookmark with a useful list of
technical abbreviations is included. The catalogue
costs 5bp plus 22p post and packing. Every copy
contains 10 vouchers each worth 5 pence when
used as directed. Regularly updated price

® e

lists are supplied to you free.
Send r , ‘
now fOl’ I Please write your Name and Address in block capitals l
catalogue | NAME v

e IR i

ADDRESS . i
with cheque or PO.for 77p. | |
I HOME RADIO (Components) LTD., Dept. RC, Regd. No.
The price of T1p apolles only o catalogues purchased by 234-240 London Road, Mitcham, Surrey CR4 3HD 912966 London

BFPO addresses.
customers In the U.K. and to - s e I e En s I S IE D SR .
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SERVICING

THE
TRANSISTOR PORTABLE

Part 1

by

Vivian-Capel

Professional tips on tracing faults in completely dead receivers

and in receivers with distorted output are given in this article.

A concluding article to be published next month, will deal with low
sensitivity and the procedure of alignment.

HE READER HARDLY NEEDS TO BE TOLD THAT THE
portable medium and long wave transistor radio
is now part of the present-day scene. Unfortun-

ately, these radios do not always remain serviceable

and, for the radio service engineer, this means a con-

tinuous crop of faulty units brought in what seems a

never-ending trail into the workshop.

Many dealer’s service departments refuse to repair
these sets because the process is just not economic.
Service information is often sparse and spares difficult
to obtain, and under these conditions labour costs can
almost equal the price of a new set, especially the
cheaper imported variety. Other dealers accept them
but with a time limitation, so that if the engineer cannot
find the fault in, say, a quarter of an hour, the repair is
regarded as uneconomic. An exception is the better-
class more expensive radio with a well-known brand-
name, for which spares and technical information are
available.

TRADE TIPS

The overall result of the situation is a large number of
faulty radios for which the owners are not able to
obtain service. For the amateur who makes radio his
hobby offering a repair service could provide an interest-
ing and profitable side-line, because he does not have
the overheads and labour-cost problems of the profes-
sional service department. Service engineers who do
handle these receivers usually have a time-saving
routine of checks and tests based on experience of the
most likely faults, and which will show up 909 of them.
In these two articles the author wiil describe some of the
things the professional engineer looks for and pass on
some trade tips. A number of common faults are
illustrated in Fig. 1.

A frequent fault is given when the receiver is com-
pletely dead. In theory a large number of things could be
responsible, but in practice they can be narrowed down
to a few, so these can be checked first. Often, batteries
are left in the set until they leak and cause corrosion of
the springs and terminals holding them. While the
676

owner may replace the batteries the corrosion remains
and prevents a good contact with the new batteries. It is
also common for the set to be left switched on, since
the switch on many sets does not give a positive click,
and so although the owner may say that the batteries
are new they can in fact be flat. 1t is not uncommon
for a set to be brought into the workshop with some
other faults, but still switched on, so that if the batteries
were not the cause of the original trouble they will be
dead by the time the set is put on the bench for repair.

The first test then is always to measure the battery
voltage, not directly across the battery but across the
wires that go from the battery to the set, since this will
check the battery contacts as well as the battery itself.
Furthermore, this test should be carried out with the
set switched on, because some exhausted batteries give
an almost full reading off-load, whilst their voltage
drops dramatically when the load is connected.

If the battery is a few volts down one may still expect
the set to work although, perhaps, with distortion and
low volume. This is not always the case, however, as
some oscillators will refuse to work below a certain
voltage, hence preventing the set from reproducing
signals. Anything below three-quarters of correct
battery voltage should be suspect.

Another very common cause of a dead set is the on-off
switch. Usually these are an integral part of an edge-
type volume-control, and are impossible to repair
economically. If the switch is open-circuit, then a
complete new “control will be required. Fortunately,
these are in most cases a standard value at 5kQ, but
the physical size varies. If the replacement is too big it
will jam in the case-slot, and if it is too small it cannot
be reached by the user. Some component firms make
two or three different sizes and styles but unfortunately
there are other sizes in use for which replacements are
not obtainable. The problem can and has been over-
come on a number of occasions by breaking up the old
control to obtain the plastic wheel, selecting a replace-
ment that is smaller, then cutting a hole in the old wheel
with a hot pin just big enough to take the new control.
Finally, the new control is fixed in the old wheel with
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Fig. 1. The most common faults in the average medium and long wave transistor radio

one or two dabs with a hot iron to weld the plastic
together. This procedure takes a little time, but it does
get over the difficulty of providing a new volume
control.

The disposition of the control and switch contacts
may not line up with those of the old one in the printed-
circuit panel, but this can usually be overcome by bend-
ing some of the contacts and soldering copper wire to
those that do not reach. Some controls have the switch
mounted externally to the control, in which case a
repair can often be effected by simply adjusting the
contacts.

ISOLATION

If battery, leads and switch are in order one must
lock deeper. Now it is best to isolate the end of the set,
r.f. or audio, in which the trouble lies. First, check with
the meter to see if there is a voltage between the
volume-control slider and chassis. If not or if it is low,
it is safe to make a disturbance test using the testmeter
switched to an ohms range. By scratching the meter
probe on the slider terminal, a spiky audio waveform
will be injected into the audio circuits which should
produce a pronounced crackling in the loudspeaker. If
it does not, then the audio circuits are at fault.

A large number of troubles with transistor radios
are due to falls or physical shock. There are several
areas where this is most likely to occur. A blow or
undue pressure on the volume control can cause a
fracture of the printed board around the area where it is
mounted. Any crack in the board will usually mean a
crack in the printed circuit conductor as well. Another
common position for board fracture is around the
holes where the board is fixed to the case. A fall will
almost certainly produce a fracture here. If there is
no printed conductor in the vicinity, no effect will be
produced, but if there is then this too will most likely
be broken. It must be stressed that these print faults
are not easily visible, but the board fractures can quite
readily be observed. In consequence, always look at the
board for fracture first.

If, as occurs with some models, the speaker is fixed to
the board instead of in the case it, too, can cause a
JUNE 1973

fracture in a fall, whereupon a look around the fixing
holes is well worth-while.

Another common damage effect is that suffered by
a.f. output and driver transformers. These are fixed
to the board by their terminal pins, ‘to which are
soldered the fine lead-out wires from the windings.
A shock, as occasioned by a fall, will wrench the trans-
former from its pins, thus breaking the lead-out wires.
A quick look will often not reveal that anything is
wrong, because the transformer is still sitting more or
less in place on the board, but a closer examination
will show the broken lead-out wires.

So common are these troubles that some engineers
make a physical examination of the areas mentioned
for fractures, and also the transformers for broken
wires, as well as the ferrite aerial coil leads — another
prolific source of trouble — before even showing the
meter to the set or making any electrical tests at all.
They are often rewarded by spotting the trouble within
a few minutes.

THE LOUDSPEAKER

If there is no crackling when the test on the volume
control is made, it is worth checking the loudspeaker.
The high impedance models (around 30Q2) used in many
transistor sets use very fine wire for the speech coil, and
these often go open-circuit. The earphone socket is
another possibility as these include a speaker muting-
switch which can be damaged by clumsy insertion of
the earphone plug. Check also the collector voltage of
the driver transistor, this comes via the primary of the
driver transformer which can go open-circuit.

If the audio stages are lively, then operation of the
wavechange switch will give a clue as to whether the
trouble is in the i.f. stages, or the mixer and r.f. stages.
A healthy crackle will in most cases eliminate the i.f.
stages. If a check has not already been made on the
ferrite aerial coil wires these are the next suspects. A
broken wire can give rise’ to different symptoms,
depending on the circuit which is affected. A common
wire for both long wave and medium wave coils or a
common coupling coil can mean complete loss of
signals, otherwise only one waveband is out. A rather
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puzzling ettect is that of breakthrough from one band
into the other as occurs if, for instance, the Radio 2
programme on 1,500 metres comes through on Radio 4.
This is not a tuning or oscillator fault as may be
imagined, but usually an open-circuit aerial coil.

Look out for vertically mounted components such as
capacitors that may have become displaced, being
forced over so that the wire has pulled away from the
print. Components near the battery compartment are
particularly prone to this sort of trouble, suffering
from the attempts of ham-handed owners to replace the
batteries!

TESTMETER CHECKS

These few checks plus a visual examination take but
a few minutes, and if not actually revealing the fault
(which in many cases they will) do at least narrow down
the search to the particular section concerned. The next
step is to check the transistors and print within the
suspected section, as these two are the next most likely
to cause trouble. Print faults in this case may not be
accompanied by a board fracture which makes them
easy to detect, but may consist of tiny hair-line cracks
almost invisible to the naked eye. The meter will now
be needed to check voltages.

If service data is not to hand, which in most cases it
will not be, there will be no voltage figures to compare.
Furthermore there is often confusion as to whether the
chassis is common to the positive or negative supply
lines, and whether therefore the transistor collectors
are high or low voltage to earth. The best course is to
ignore the chassis connection and clip the meter positive
lead to battery positive. Most transistors used at present
in radios brought in for service are still p.n.p. types, so
this will enable the normal arrangement of voltages,
high at the collector and low on the base and emitter,
to be measured without mentally inverting. If the
radio-is known to have n.p.n. transistors, or if the first
few checks show that this must obviously be the case,
then the testmeter negative clip is connected to battery
negative and voltages measured by way of the positive
meter lead.

Collector voltages vary according to the transistor
function and circuit, so without service data not much
can be deduced from precise readings. However, half to
three-quarters of the battery voltage is the usual range
encountered, except for first stage audio transistors
that are directly coupled to the next stage; here the
readings will be very low. The main object of taking the
collector reading is really to see if a voltage is there or
not. If not then the intervening path to the supply line is
broken somewhere.

The base and emitter voltage measurements are rather
more helpful. Assuming germanium p.n.p. transistors,
the base must be slightly more negative than the
emitter, so a difference of 0.1 to 0.2 volt should be
observed, otherwise the transistor will be cut off.
With silicon transistors the base-emitter voltage is about
0.6 volt. A high base voltage could be an internal leak to
collector, or an open-circuit bottom potential divider
bias resistor. A low base voltage could indicate an open-
circuit top divider resistor. No emitter voltage is the
result of an open-circuit transistor unless, of course, the
emitter has no series resistor. It there is emitter and base
voltage and low collector voltage there may be excessive
current due to an internal leakage. All voltages the same
indicates a short-circuit transistor.
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A good testmeter is invaluable in the service
workshop, particularly for tracing the more
complex faults. This instrument, the Model 128
manufactured by Taylor Electrical Instruments,
Ltd., offers a large number of ranges and has a
d-c. sensitivity of 20,000 ohms per volt

Emitter and base voltages in receivers with p.n.p.
transistors will generally be about 0.5 to 1 volt as
measured from the positive line, although the voltage
may vary with some circuits. There may also be a
series resistor between the main positive line and battery
positive which would increase all such readings.

If a transistor is suspected, it is not always necessary
to remove it in order to try a replacement unless the
original has a leak. The new transistor can be soldered
temporarily across the existing one and it will work, the
old transistor having little, if any, effect. This saves time
and possible damage through heat to the old transistor
if it proves to be serviceable after all. If the transistor
is proved faulty, then it can be removed and the
replacement fitted propertly.

Many imported sets use transistors with type numbers
that no-one seems to have heard of, many even without
type numbers at all. Fortunately transistors, unlike
valves, have a high degree of compatibility, so one can
usually fit as replacement any transistor that is of the
same polarity and in the same class (i.e. mixer, r.f., a.f.,
or output). With cheap radios minor performance
differences are unimportant; in fact the results with the
replacement transistor may even be better than with the
original! The output stage is the only one where some
care will be needed in choosing a replacement, and
alteration of the base forward bias may be needed.
After replacing the output transigtors with a pair of
another type, check that the quiescent current is
reasonable for the type of set, 9 to 18mA being usual,
and that the distortion level is acceptable.

Incorrect transistor voltages may be due to print
faults, but often the faults are such that little or no
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voltage discrepancies result. Finding these faults can be
tedious and time-consuming, especially without a
circuit diagram. One method of dealing with this type of.
trouble is to first locate the stage or stages wherein
the fault lies, as previously shown, and then run the
soldering iron briefly over all the printed strips in that
area, melting the solder along the print and also where
components are connected in. Take care not to in-
advertently bridge adjacent strips with excess solder. It
is often found after this operation, which should only
take a few minutes, that the fault has been cured.

DISTORTION

Another very common complaint is distortion. In by
far the majority of cases the trouble lies in the output
stage, so diagnosis should be straightforward. Make
sure that the battery voltage is well up though first.

A frequent source of trouble is failure of one half of
the push-pull output pair. If of the series configuration
(identified by the absence of an output transformer)
take voltage readings to find if the collector of the
bottom transistor and the emitter of the top one are at
about half the battery voltage. See Fig. 2 (a). If there
is an appreciable difference, one transistor is most likely
either open-circuit or short-circuit, depending on which
way the reading is, high or low. The quickest and easiest
diagnosis in this case is to disconnect the collector of
each transistor and solder a new pair across. Before
doing so, though, one may check the base-bias resistors
and take another voltage measurement with the speaker
disconnected. The capacitor feeding the speaker may be
leaking, thus causing an abnormal reading. In this case
disconnection of the capacitor will return the reading to
nonmal.

If the output stage is of the transformer type, as in
Fig. 2 (b), voltage readings will not be_of much help.
Defective transistors will not have a great effect on the
voltage because of the low transformer winding resist-
ances in series with them. Voltage should still be
me(ilsured, of course, to make sure that bias is present
and that the output transformer windings are con-
tinuous. One way of testing whether one half of the
stage is working is to short-circuit the base to the
emjtter of the appropriate transistor. This removes
the forward bias and of course the signal. If the stage
section is working there will be a drop in volume and
further deterioration of quality, or if the other section
is not working, complete loss of signals; if there is little
difference, then the section with the short-circuit is not
working. This test is not always conclusive because,
with some circuits having a low d.c. resistance driver
transformer, the bias will be removed from the other.
transistor as well. However, it is a quick test worth a try.

If one transistor is found to be defective, discretion
can be used as to whether to replace the other one as
well. Unless one is going to replace with a matched pair:
it it not usually necessary to change them both, as there
is just as likely to be a wide production deviation
between two new ones as between the remaining old one'
and a single new one. If transistors of a different type
are to be used, then of course the pair must be changed.

Another cause of distortion is the loudspeaker itself.
The trouble is due to the speech-coil rubbing against
the poles of the magnet. The magnet is easily displaced,
and a fall can be responsible. This fault is not always
easy to identify because the effect can be very similar to
output stage distortion.
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Fig. 2 (a). Frequent causes of trouble in output

stages having the series configuration

(b). Common faults in stages incorporating
output transformers

One tip to distinguish between them is to listen at
both low and high volume levels. Speaker distortion is
usually worse at lower levels because the higher levels
mask the rubbing sounds, whereas output-stage dis-
tortion is worse at the higher levels. There can be
exceptions, but this rule applies in the majority of cases.

Often, the rubbing can be felt by gently pushing the
cone in and out with the fingers. Hooking up another
speaker is the most decisive test. Impedance is not very
critical, and a speaker of slightly lower impedance can
be used for a brief period, if the volume is kept moderate
without damage to the output stage. Volume will be
Jower in this case but it will be sufficient to hear
whether the distortion is still present.

So then, battery voltage low, one half of the push-pull
output pair defective, bias incorrect, or speaker fault,
are the four most usual causes of distortion. There are
others, but these will have to be found by normal fault-
finding techniques.

(To be concluded)
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EMI LAUNCHES ITS FIRST STEREO HI-FI AMPLIFIER

AND QUADRAPHONIC DECODER

The introduction of a medium-priced solid-state stereo
amplifier and a quadraphonic decoder marks EMD’s
intention to increase its stake in the mushrooming hi-fi
‘hardware market, after many years as a manufacturer
of high quality loudspeaker systems. Both EMI
developments, the new 15 watts per channel amplifier
and the decoder, which utilises the popular SQ Quad
technique, were launched recently at a trade preview
by EMI Pathe, a division of EMI Sound & Vision
Equipment Ltd., Hayes, Middlesex.

Stereo Amplifier

Known as the EMI 1515, the versatile teak-veneered
amplifier is recommended to sell at £46.50 retail,
including VAT, and offers a specification and per-
formance above most equipment in its price range.
It is designed to reproduce sound, in high quality mono
or stereo form, originating from as many as six different
sources. These include magnetic and ceramic disc
turntables, magnetic tape decks, stereo radio tuner,
microphones, and equipment such as electric musical
instruments. Separate plug-in facilities are provided for
each of these inputs.

A special feature of the 1515 unit is its ability to
provide the electrical supply for a complete unit stereo
system. Equipment such as disc or tape decks and tuner
can be plugged into two switched mains sockets at the
rear, thus eliminating the untidy clutter of wiring to the
mains normally associated with unit stereo.

For personal listening, the amplifier incorporates a
socket for stereo headphones. In this mode, the sound
is automatically cut from the main loudspeakers and
reduced to a low level.

Quadraphonic Decoder

Designed to equip conventional stereo systems with
the increased capability of playing the new SQ four-
channel records, the EMI quadraphonic decoder’s
function is to separate the four channels of sound
contained on the two-channel SQ Quad discs produced
by EMI Records and other leading companies.

The photograph shows the new EMI 1515 stereo amplifier
and the smaller, EMI! SQ 1500 quadraphonic decoder unit
pictured with two EM/I LE2 15-watt loudspeakers to form a
complete “add-on” package for converting a suitable
existing stereo system for SQ quadraphonic reproduction

WIPING CLOTHS FOR DELICATE WORK

For .cleaning.delicate equipment in industry and commerce Clean Tread
Services Limited have introduced special wiping cloths. Made of a non-

woven fabric, they are lint-resistant with a limited life.

They are particularly suitable for computer rooms, telephone exchanges,
electronic equipment, etc. They are, of course, equally suitable for light

dusting of desks, tables, etc.

Yellow in colour, cloths have an overall controlled impregnation by a
special dust-attracting chemical — thus ensuring the removal of dirt and
dust without the necessity for heavy pressure. They have an average

life -of a week.

Clean Tread Services supply 16”x 16” cloths in boxes of 50, at a price

of 5p per cloth.
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COMMENT

BURGLAR ALARMS

Following the success of the “Household Burglar
Alarm’ featured in our last issue, we can now give some
news of a relatively highly sophisticated, minicomputer-
cantrolled, security network which has been put into
operation by a major bank in Pittsburgh, Pennsylvania,
to watch windows, doors and bank vaults, and to call
the police if the bank is robbed. In fact, officials of the
Mellon Bank and Trust Co. claim their new automatic
security system has already been instrumental in the
capture of one would-be bank robber at one of their
branches. The bandit was arrested less than two minutes
after police headquarters received a teletype alert
ptinted out on the command of a Computer Auto-
mation Alpha 16 minicomputer incorporated in the
bank’s new Diebold DGM-320 Security System.

This police alarm was an automatic function of the
system, which continuously monitors security sensitive
areas in the bank’s headquarters and 22 area branch
offices, through electronic sensors plugged into a
private data commnnications network, as well as a
closed-circuit television surveillance system.

It is claimed to be the most comprehensive security
installation ever developed for a financial institution.

As a tailpiece to this news item, we read an amusing
anecdote in a recent issue of Mobile News, the journal of
the Amateur Radio Mobile Society. It appears that one
of their members was tuning up his mokbile rig when he
noticed that the local burglar alarms were ringing and
that they came on and off as he tuned. “We beat it
quick!”” was the comment.

MAINS-BATTERY PORTABLE
CASSETTE RECORDER

et -~

A new mains/battery portable cassette recorder from
ITT offers features which, say the company, have
hitherto only been found on models selling at much more
than the Studio 60’s recommended £38.95.

The Studio 60 has been designed to meet the criteria
of the enthusiast who has cut his teeth on a fairly basic
model and now demands rather more sophistication in
terms of performance, design and appearance.

The machine is housed in a smart matt black case with
brushed aluminium control panel, speaker grille and
fold-away carrying handle. It weighs just over 5 lbs.

IN BRIEF

@ Her Majesty the Queen has been
graciously pleased to confer Her Award
To Industry in 1973 upon English
Electric Valve Company in recognition
of outstanding achievement in tech-
nological innovation in respect of
Ceramic Hydrogen Thyratrons.

It was in 1968 that EEV first received

the Queen’s Award To Industry for
technological achievement in respect
of the Image Isocon ‘‘see in the dark”
TV camera tube.
& The British Amateur Radio Tele-
printer Group, following the success
of their first Convention last year, are
holding a second one at the Meopham
Village Hall, Meopham, Near Graves-
end, Kent on Saturday 30th June, from
11.0 a.m. to 6.0 p.m.

There will be lectures, demonstra-
tions. of both unusual and popular
teleprinter machines, a live amateur
station, G4ATG, also trade exhibitors
etc.

For further information write to
G. Shirville, G3VZV, 2 Orchard Close,
Toddington, Dunstable, Bedfordshire,
tel: Toddington 2470.
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@ The 50th anniversary of official
German broadcasting will be cele-
brated within the framework of the
International Radio and TV Exhibition
to be held from 31st August to 9th
September in Berlin.

@ The Hon. Treasurer of the Radio
Society of Great Britain has announced
that subscriptions to the R.S.G.B. will
be increased to £5 per annum, for
Corporate members, as from Ist July
1973. Unfortunately for members,
V.A.T. is payable on subscriptions so
the total amount is £5.50. ]

The Society is not however increas-

ing the subscription rate of the younger
members and the V.A.T. on those
subscriptions is being borne by the
Society.
@ An entirely new concept of naval
communications is the basis of a
multi-million pound contract placed
with Marconi Communications Sys-
tems Ltd.

The new system, designated ICS 3,
will give the Royal Navy the most
sophisticated and comprehensive com-
munications system in the world.

“I’ll be glad when my electric
razor is repaired I”
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AUTOMATIC

LAMP

SWITGH

by G. A. FRENCH

REGULAR READERS WILL RECALL
that last month’s article in the
‘Suggested Circuit’ series described a
triac circuit by means of which a 100
watt domestic light bulb could be
switched on and off by a low control
current which was completely isolated
from the mains supply. The control
current could, indeed, be obtained
from such sources as the outputs of
t.t.l. logic gates. The article also
discussed triac operation and pointed
out that, in a simple application where
a triac functions effectively as an on-off
switch in an a.c. circuit, the minimum
gate triggering current is different for
alternate half-cycles of the applied
alternating voltage. The gate current
has to be greater than that required by
the triac on the haif-cycles when it is
less sensitive if reliable switching is to
occur. Ideally the gate current, in
taking the triac from the off to the on
condition, should increase abruptly
from zero or a very low value to the
full triggering level required.

LIGHT CONTROL

The circuit described in the present
article also incorporates a triac which
controls a 100 watt domestic light bulb.
In this instance the triac is operated by
a photoconductive cell which causes
the triac to become conductive when
ambient light level outside a house or
building falls, and to become non-
conductive when the ambient light
level rises again. The circuit can, in
consequence, be employed for auto-
matic switching of, say, a porch or
garage lamp, the lamp being switched
on when night falls and switched off
the following morning. Readers may
be able to visualise other applications.
Triac operation in the unit to be
described can be overridden by two
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switches which are incorporated in the
circuit, with the result that the device
may be used merely to turn on the lamp
as ambient light falls, or to turn it off
as ambient light increases.

In the preceding article, a triac was
controlled by a circuit incorporating a
photoconductive cell type ORP12, and
this circuit demonstrated that the triac
could be held in a state midway betw-
een non-conduction and full conduc-
tion at intermediate levels of illumina-
tion of the cell. It is obvious that a
circuit of similar type would not meet
present requirements since, as ambient
light level gradually decreased during
the evening, or gradually increased at
dawn, the controlled bulb would pass
through a period in which it was not
fully illuminated. What is required is a
trigger circuit which changes virtually
instantaneously from the trigger-off to
the trigger-on condition, and from the
trigger-on to the trigger-off condition.

It is also necessary for the triac
trigger circuit to have either a long
time constant of operation or to have
marked hysteresis. Either of these will
obviate the condition where, as the
ambient light outside the house or
building is around triggering level, the
triac is turned continually on and off
by such things as passing clouds. Of
the two requirements, it is easier to
arrange for hysteresis rather than for a
long time constant of operation and it
is, in fact, a relatively simple matte: to
design a trigger circuit which turns on
the triac at an ambient light level
which is significantly lower than the
subsequent ambient light level which
turns it off again.

The circuit of the automatic lamp
switch is given in Fig. 1. In this
diagram S1 is the main on-off switch
for the unit and it applies the a.c.

mains to the triac and the controlled
100 watt bulb in series. S2 short-
circuits the triac for occasions when
automatic control is not required.
When S2 is closed, S| switches the 100
watt bulb on and oft in normal manner.
The triac is an R.C.A. device type
40430 (available from Electrovalue
Ltd.) and its Main Terminal 2 con-
nects to the controlled bulb, its Main
Terminal 1 to the neutral side of the
mains supply, and its gate to the
source of triggering current. The triac
becomes conductive when a sufficiently
high triggering current, of either
polarity, is allowed to flow between its
gate and Main Terminal 1.

Closing Sl also applies the mains
supply to the primary of mains
transformer T1. The 8 volt secondary
of this transformer couples to the
bridge rectifier given by DI to D4, and
a rectified voltage of around 10 volts
appears across reservoir capacitor Cl.
The positive side of this d.c. supply is
common with Main Terminal | of the
triac.

The photoconductive cell which
senses changes in ambient light level is
the ORPI2 which is connected in the
PCI position. An ORPI12 exhibits a
resistance in excess of several megohms
in the fully dark condition and a re-
sistance of 300Q or less when fully
illuminated. It is connected in series
with Rl and VR, the base of TRI
coupling to the junction of these two
resistors. Since the resistance of the
photoconductive cell increases as its
tllumination decreases, a fall in
ambient light level (assuming that VR 1
slider is not at the extreme upper end of
its track) causes the base of TR1 to go
negative. R1 is a limiting resistor which
limits possible dissipation in the photo-
conductive cell.
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Fig. 1. The circuit of the automatic lamp switch. In practice, the
photoconductive cell and the 100 watt lamp are positioned away
from the other components

TR and TR2 are wired in a Schmitt
trigger circuit. If , in this circuit, the
base of TR1 is at the same potential as
the negative 10 volt supply rail, this
transistor is off and sufficient current
Yows through R2 and R3 to turn TR2
ard on. The emitter current in TR2
auses a voltage to be dropped across
R4 and this voltage is applied to the
emitter of TR1. If the base of TRI is
now caused to go positive this tran-
sistor will remain turned off until the
base voltage reaches a level which is
equal to the voltage dropped across R4
plus the normal base-emitter voltage
drop for the transistor. TRI now
commences to pass current and, if the
base voltage is taken slightly further
positive, draws sufficient current
through R2 to remove the base bias for
TR2. TR2 cuts off, the voltage across
R4 reduces, and TR becomes fully
conductive.

If, next, the base voltage of TR1 is
reduced, a level is reached where this
wransistor draws reduced current. A
bias current now flows in TR2 base via
R2 and R3, causing this transistor to
conduct and to produce an increased
voltage drop across R4, thereby biasing
TRI1 further towards cut-off. The
circuit then reverts to its initial state,
with TR1 off and TR2 turned on.
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Because of the amplification offered
by the two transistors and the regenera-
tive couplings between them, the
transitions from the first state to the
second and from the second state to
the first are very swift. Circuit opera-
tion here is comparable with the swift
transitions of state in a multivibrator.
Hysteresis, or “backlash’, is inevitable
in a Schmitt trigger, and is demon-
strated here by the fact that the positive
voltage at TR 1 base which is needed to
turn this transistor on is higher than
that needed to turn it off. In the pre-
sent circuit, the values for R2 to RS
have been purposely selected to pro-
vide a high level of hysteresis; with the
prototype TR1 base had to be raised
to about 4 volts positive of the
negative supply rail to turn it on, and
then reduced to about | volt to turn it
off again.

The triac is triggered on, and the
controlled bulb is lit, when TR2 is
conductive. The triac gate current then
flows from the negative supply rail
through R4, the transistor and R6. It
follows that the triac is conductive
when TR is off. as occurs when the
base of TR1 has a low voltage. Since
this low voltage is given when PCI has
a high resistance due to low ambient
light level, the requisite chain of control

from decrcase of ambient light level
to switch-on of the bulb is achieved.

As will be noted, the Schmitt trigger
gives the hysteresis and rapid switch-on
and switch-off requirements for the
triac which were mentioned earlier. An
incidental advantage of the trigger
circuit is that the amplification offered
by the two transistors in it enables
TR2 to pass a triac gate current of
about 50mA whilst a base current of
only some 50uA or less is needed by
TR1 when this transistor becomes
conductive.

The sensitivity of the unit is set up
by mecans of pre-set potentiometer
VRI1. The ¢ircuit trips at lower
ambient light levels as the resistance
inserted by this potentiometer in-
creases.

CONSTRUCTION

All the components in the unit are
standard types. A retail source for the
triac has already been given. In the
prototype, this component was mount-
ed on a flat heat sink about 1%in.
square. Transformer T1 was an 8 volt
bell battery, of the type available from
Woolworth’s stores. However, the
power supply section is not critical and
any supply offering a reasonably
smooth d.c. output at around 10 volts
may be employed instead. Switches Si
and S2 can be standard wall-mounting
on-off switches of the type normally
employed for controlling domestic
lamps. The controlled bulb can, if
desired, have a rating lower than 100
watts. The photoconductive cell type
ORPI12 may be referred to in some
sales literature as a ‘light dependent
resistor’.

The components, with the exception
of PCI1 and, of course, the controlled
bulb, should be fitted in an enclosed
case made of insulating material with
S1 and S2 mounted on the outside. All
the parts run cool and only a small
amount of ventilation, if any, s
required. Layout is unimportant. A
hole in the case is required for adjust-
ing VR1.

Both PC! and the 100 watt bulb
couple to the remainder of the circuit
via 2-core wires. The bulb is mounted
in its intended position, whilst the
photoconductive cell is fitted at a point
where it can monitor the ambient light
outside the house or building. A simple
method of carrying this out consists of
fitting the cell in a round tube made of
any convenient insulating material in
the manner shown in Fig. 2. This tube
can be positioned, with its open end
pointing up at about 60° to the
horizontal, at a convenient window. If
the tube is mounted inside the window
there is no need to provide weather-
proofing, but it may be necessary to
shield the open end of the tube from
interior lighting. The tube should not,
of course, be directed towards any
street lamps or similar artificial
sources of illumination. A lens is not
required and should not be fitted to
the tube.
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Round tube (id. I/2"<1ppr<:x)

PC| (inside tube)

Fig. 2. A convenient means
of mounting the photocon-
ductive cell

An interesting feature is that the
overall circuit functions as a very high
gain ‘light amplifier’, since quite small
changes in light intensity, within the
Schmitt trigger hysteresis range, at the
photoconductive cell cause a very
large change in light intensity at the
controlled bulb. In consequence it is
possible for the system to become

unstable 1f some of the light from the
controlled bulb is allowed to fall on
the ‘photoconductive celi. The latter
does not offer an instantaneous
change in resistance when the light
intensity by which it is illuminated
varies, and the result of this ‘feedback’
may be a continual flickering on and
off of the controlled bulb. The cir-
cumstances needed for this condition
to appear are, admittedly, rather
critical, but the point should be
mentioned in case it is encountered by
the constructor. The eifect cannot
occur if the tube in which the photo-
conductive cell is fitted is directed well
away from the controlled bulb.

A further important point is that all
the wiring and components in the
circuit, including the leads to the
photoconductive cell and to the
controlled bulb, are at mains potential.
The control circuit and the photo-
conductive cell must be mounted in
Sully insulated housings and all pre-
cautions against shock must be care-
Sfully observed.

After the unit has been completed if
may be checked out by directing the
photoconductive cell, in its tube, at
different levels of light and ensuring
that the controlled bulb turns on and
off as desired. Sensitivity can be varied
by adjusting VRI. It should be noted
that the photoconductive cell loses
control if the slider of VR is fully at or
very near the upper end of its track,
since TR is then held permanently in
the off condition. Remember, when
handling the photoconductive cell, that
the leads which connect to it are at
mains potential.

The photoconductive cell may then
be mounted in its final position. When
the outside ambient light level is low,
i.e. considerably less than that given
in the late morning and early afternoon
VRI is set up. It should be initially
adjusted to insert maximum resistance
into circuit, after which the resistance,
it inserts is slowly reduced until a
setting is reached at which the con-
trolled bulb turns on. VR is then left
at that setting.

REGENT PUBLIGATIONS

MAKING AND USING OSCILLATORS. By W. Oliver.
120 pages, 135 x 215mm. (5% x 8%in.). Published by W. Foulsham & Co. Ltd. Price £2.00.

Itis, probably, only when one chooses to reflect on the matter that one realises what an exceptionally wide variety of

oscillators is employed in electronics at the present time. Apart from standard LC feedback oscillators there are crystal
oscillators, RC oscillators and oscillators which function due to a particular facet of semiconductor performance. This book
deals with many of the oscillator circuits currently in use.

The first chapter in the book explains how oscillators work. The second deals with the classification of oscillators,
giving circuits which include the Hartley oscillator, the phase shift oscillator and the multivibrator. The next chapter
discusses crystal-controlled oscillators, and is followed by a chapter on variable frequency oscillators as would be employed
in transmitters. Two chapters on receiver and audio oscillators appear next, to be succeeded by chapters describing
oscillators for test equipment and for electronic musical instruments. The remaining chapters in the book are devoted to
specialised oscillators, including the neon relaxation and tunne! diode oscillators; valves, semiconductors and components
for oscillators; integrated circuit oscillators; the operation and troubleshooting of oscillators; and sources of supplies and
information on oscillators.

Representative circuit diagrams for each oscillator type dealt with are given in the book. These are intended mainly to
illustrate the typical basic features of the circuits discussed and are not necessarily meant to be used as designs for practical

interpretations.
* % Y * % K *

ELECTRONICSIN MUSIC. By F. C. Judd.
189 pages, 150 x 230 mm. (6 x 9in.). Published by Neville Spearman Limited. Price £3.15.

The marriage of music and electronics has certainly been fruitful. Apart from the incidental fact that electronics
permits the recording and reproduction of music which very closely approaches the original, the two arts in congress have
produced new sounds and techniques which would have been considered completely impossible some 30 years ago.

‘Electronics In Music’ sets out to introduce the reader to all that is happening currently in this field, and it covers
virtually the entire scene ranging from such simple devices as the Theremin to the Moog Synthesizer. The book commences
with a chapter dealing with the basic attributes. of musica! sounds, including tone generation, vibrato and tremulo, filters
and sound reproduction; then carries on to electronic musical instruments, discussing amongst other things the electronic
organ and the electric-guitar. The third and fourth chapters are devoted to synthetic sound and electronic music respectively,
the fifth to tape recorders and their operation, and the sixth to music reproduction.

Each subject is dealt with in considerable detail. For instance, just a few of the points covered in the chapter on electronic
music are sine wave, square wave and noise generators, musique concrete and Qramics. Circuit diagrams for filters and
generators are given, and the book includes 20 pages of photographs. These mainly show manufactured equipment,
together with some home-constructed items and a picture of the lavishly equipped Putney studio of Dr. Peter Zinovieff.

The boak fills a gap in the literature very effectively, and will have appeal for the reader who is interested in this
exciting and creative new art form.
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The ‘SLIDING JUNIOR’

by

AMPLIFIER

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

Incorporating the author’s ‘sliding bias’ Class A circuit, this a.f.

amplifier is primarily intended for use with the "Hiflex’ personal

receiver. It may also be employed with other signal sources having
a medium to low output impedance.

N A PREVIOUS ARTICLE DESCRIBING THE AUTHOR’S

‘Hiflex’ personal receiver! it was stated that an a.f.
amglifier, especially designed for use with it, was on the
way. This article describes the amplifier. It incorporates
a speaker and is supplied by a 3 volt battery which also
provides the power required by the ‘Hiflex’ receiver.

The ‘Sliding Junior’ amplifier can also be used with
other apparatus having a low impedance output of the
order of 10kQ or less, for which purpose an input
socket is provided. There must, however, be a capacitor
in series with the output of the apparatus, such a
capacitor being required to fulfil a requirement, which
will shortly be made clear, in the basic operation of the
amplifier. If such a capacitor is not present, a 0.1uF
capacitor should be added in series, If the apparatus has
a high output impedance or resistance, the amplifier
may not function satisfactorily even when a series 0.1pF
capacitor is added, as the sliding bias effect could be
excessively moderated. With the ‘Hiflex’ receiver the
required capacitor is automatically provided by C3 in
the receiver circuit.

Amplifier output is fairly modest at about 100mW,.

but a sensitive 8in. by 5in. loudspeaker gives plenty of
volume at that level. Sensitivity is ample for all the
louder signals received on the ‘Hiflex’, but is less than
that provided by the author’s earlier ‘Sliding
Challenger’.z\ With some apparatus a pre-amplifier
would be required. The present amplifier gives a good
output when used with the author’s DRC3 short-wave
receiver, but is not fully loaded by the earlier DRC2.3

I Sir Douglas Hall, ‘The “Hiflex” Personal Receiver’,
Radio & Electronics Constructor, May 1973. This issue
is available, while stocks last, at 20p plus 6p postage.

2 Sir Douglas Hall, ‘The “Sliding Challenger” 200-
250mW Economy Amplifier’, The Radio Constructor,
August 1970.

3 Sir Douglas Hall, ‘The DRC3 Bandspread Short
Wave Receiver’, The Radio Constructor, June 1972;
‘The “Spontaflex” Transistor Short Wave Receiver’,
The Radio Constructor, January 1968; ‘Developing the
“Spontaflex” Short Wave Receiver’, The Radio Con-
structor, February 1970. The last two articles describe
DRC2 receivers.
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As a digression, the author would remind construc-
tors that it is useless to judge probable results on
amplifier output power alone without taking into
account speaker sensitivity. Modern speakers vary
enormously in sensitivity. Some have a high electro-
acoustic efficiency whilst others have a very low
efficiency. Very small speakers are relatively inefficient,
and some high fidelity systems have very low sensitivity
even though they may give excellent quality. Fortun-
ately, most inexpensive speakers which are not smaller
than about 8in. by 5in. have a high electro-acoustic
efficiency, and are well suited for use with an amplifier
of the present type.

with the “Hiflex’

The complete
receiver fitted into the top of the "Sliding Junior’
case

assembly,
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Fig. 1. The circuit of the ‘Sliding Junior’ a.f.
amplifier
Resistors

(All values } watt 109, RA is added to the
‘Hiflex’ receiver)

R1 1kQ
R2 10kQ
R3 220kQ2
VRI 1.5k€2 pre-set, miniature skeleton
RA 10002
Capacitors
Cl 1,000pF paper or plastic foil
C2 0.01uF paper or plastic foil
C3 800uF electrolytic, 4V . Wkg.
Semiconductors
TR1 2N4289
TR2 BFYSI
D1, 2,3 Silicon diodes (see text)
Inductor
Ti Output transformer type TT56
(Repanco)
Switch
S1 S.P.S.T., toggle
Speaker

3Q speaker, 8in. by Sin.

Battery
3 volt No. 800 battery (Ever Ready)

Miscellaneous
Phono socket
6 way tagboard 24in. by 2}in.
Speaker gauze
Plywood, hardboard, pegboard, Fablon or
Contact, etc.
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THE CIRCUIT

The circuit of the amplifier is shown in Fig. 1. The
input signal is applied to the base of TR1, a high gain
silicon p.n.p. transistor. R2 and C1 form a filter which
reduces the level of any residual radio frequencies that
may be present. Part of the audio signal is rectified by
D3, through which the standing bias for the base of TR 1
is passed. The rectifying circuit is completed by the
series capacitor in the output of the apparatus coupled
to the amplifier, as was mentioned at the beginning of
this article. The level of the standing bias at the base of
TRI1 is set by means of pre-set potentiometer VR1. The
incoming signal thus increases the negative bias avail-
able for the base of TR1, the increase being proportion-
al to the amplitude of the signal. Diodes DI and D2,
across VR, maintain the voltage across this potentio-
meter at a virtually constant figure despite the gradual
fall in supply voltage as the battery ages, and the slider
of VR1 is set so that TR2 passes about 8mA when no
signal is applied to the amplifier.

Since TR is directly coupled to TR2, the base bias
for TR2 is the collector current of TRI. Assuming a
current gain of about 80 for TR2, its base current, for a
collector current of 8mA, is about 100uA. TRI will
perform perfectly satisfactorily at this level of current.
At maximum signal peaks, which automatically increase
the bias on TR1 base, TR2 will momentarily pass a
current of about 80mA and TR 1, consequently, about
ImA. The circuit is, of course, a simple form of ‘sliding
bias’ amplifier and, although it gives the economy of
Class B operation, it works effectively in Class A. The
author prefers this type of amplifier to the much more
common Class B designs.

TR2 operates as an emitter follower output device,
with the output signal taken from its emitter circuit. An
output transformer with a low d.c. resistance is used in
preference to a high impedance speaker in order to
prevent the otherwise excessive voltage drop which
would be caused by the resistance of the speaker’s
speech coil at maximum output. The use of the trans-
former enables the whole of the 3 volts supplied by the
battery to be usefully employed in providing output.

C2 and R3 provide negative feedback. This is
essential to ensure that the signal voltage is always less
than the direct voltage resulting from rectification by
D3, so that overloading is avoided. The values of C2 and
R3 are such as to deliberately introduce a little treble
cut. This compensates for a tendancy towards excess of
treble in the output of the ‘Hiflex’ receiver due to an
inductor in its output circuit. Experimenters may vary
the values of C2 and R3, remembering that if R3 is made
too large there will be distortion due to overloading.
Increasing the value of C2 introduces bass cut, and
decreasing the value of R3 increases treble cut.

C3 is the usual large value electrolytic capacitor
across the battery.

In the Components List the diodes are specified
simply as silicon diodes. Any silicon diode or small
silicon rectifier, such as the 1N4002, may be used here.
Note that an additional 100Q resistor. which is not
shown in Fig. 1, is needed. This resistor is added to the
‘Hiflex’ receiver, and is shown in the Components List
as RA. A 6-way tagboard measuring approximately
2} by 2iin. is required for the amplifier. This tagboard is
available from Home Radio under Cat. No. BTSI11. If
difficulty is experienced in obtaining the 1.5k( skeleton
potentiometer specified for VR, ‘this may be obtained
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fram Amatronix Ltd., 396 Selsdon Road, South
Croydon, Surrey, CR2 ODE.

CONSTRUCTION

Construction commences by cutting out six pieces of

1in. plywood, as shown in Figs. 2(a) to (¢). Two picces
are required, as in Fig. 2(d); and onc each as in Figs.
2(a), (b), (c) and (e). As will be gathered from the
photographs the final assembly constitutes a frame into
which the *Hiflex’ receiver can be fitted. All the Sin.
dimensions in Fig 3 assume that the "Hiflex’ panel has
been cut exactly 5in. square. If, in practice, it is a little

larger, the Sin. dimensions in Fig. 2 should be modified
accordingly.

It is suggested that the speaker pane! of Fig. 2(c) be
completed first. A suitable aperture is cut out for the
speaker and the panel front is then covered with Fablon
or Contact before the speaker is screwed into place over
a piece of metal gauze. The battery switch and input
socket are also mounted after the panel has been
covered.

Fig. 2(a) shows the baseboard, and this may next be
cut out. Holes should be drilled for the three 4BA bolts
shown in this diagram. The two outside bolts are 2in.
long and the central one {in. long, and all three are

i s - - = —
i L o j=] ’
o
° o Group o No.BOO
T, O board © =
! 1 oard 21 battery T
o jw [=]
{5 o —————— -1
Y e —— .
4BA bolts\ :
| d e
| [ o Ya”
| |12xYa
(138" | UL. | J | Speak
| - I peaker
11 7] /‘ ozt Ir-v\—--’ A 034"
Vo 1A% / | \ "
2% 14 l \ ‘ Section of 8
LTV R al"— fig.2¢
el 2l o
Pos. battery Neg. battery
connection connection
(a)
- —— Y —— -
I 1
| K =
% Yle
e Battery switch Input socket
P Springy brass Base board ‘screwed here
. contact strips .
5 (<) Z \
6BA bolt ’
see text ] _ . /
| £ 7 Sections of Base board
e
| e, fig. 2d
7 ;
; 4BA clear o)
——e I
. N\ 3l 4*
Y2"x 1a” Y2 Ya”
* (b) \
' ‘
iy2 !
—_— gl E—— ISR S
) (e)
Fig. 2 (a). The baseboard of the amplifier assembly. The 3 volt battery and the piece of plywood which holds
it in position are shown in broken line
(b). The upper shelf. The three strips designated X, Y and Z carry connections for the ‘Hiflex’ receiver
(c). The speaker panel with components mounted
(d). Dimensions of the two side struts
(e). The cover for the battery
(f). How the sections of the frame are assembled
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countersunk types. The bolt héads are below the base-
board, so that the bolt ends point towards the reader.
Solder tags are placed, above the board, under the nuts
securing the central bolt and left-hand bolt, as seen in
Fig. 2(a). The battery, which is a 2-cell cycle lamp type,
is placed between the two outside bolts so that the
positive terminal strip makes contact with the left hand
bolt and the negative terminal strip makes contact with
the central bolt. The right hand bolt merely assists in
holding the battery in position. Next cut out and drill
the piece of plywood shown in Fig. 2(e). This piece is
passed over the two outside 4BA bolts of Fig. 2(a) when
the battery is fitted and, by means of two 4BA nuts
passed over the bolt ends above it, holds the battery
down firmly.

Place the tagboard and transformer T1 approximately
in position, as shown in Fig. 2(a), but before screwing
these components down to the baseboard hold the
speaker panel temporarily up against it in the position
shown in Fig. 2(f) to make sure that none of the com-
ponents will foul each other. Then screw the tagboard
and T1 in position. Tl may be mounted by means of
solder tags soldered to the feet of its ciamp.

The amplifier with the receiver removed
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The amplifier frame before the sides and rear are
fitted. The projecting 6BA bolt may be seen at
the top

Cut out the section shown in Fig. 2(b) and fit the
four pieces of springy brass strip, as illustrated. In the
prototype these were taken from old No. 800 batteries.
These should be positioned so that the ends of the four
lin. 4BA bolts used as ‘legs’ for the ‘Hiflex’ make
contact with them when the ‘Hiflex’ is placed on the
shelf. The ‘Hiflex’ takes up a position such that the
volume control and wavechange switch are towards the
speaker panel. Only three of the strips, those indicated
as X, Y and Z, are used for making contact and it is
useful to tin these with solder to reduce contact resist-
ance. Also, solder tags are fitted, below the shelf, under
the nuts of’ the bolts which secure strips X, Y and Z in
position. No solder tag is needed at the fourth strip, and
this strip need not be tinned. It is provided merely to
ensure a level standing for the ‘Hiflex’. The letters X,
Y and Z are used in later drawings to identify the brass

'strips and the ‘Hiflex’ bolts which connect to them. The

6BA bolt shown in Fig. 2(b) is fitted later.

Next, cut out the two plywood pieces shown in Fig.
2(d). Then turn to Fig. 3(a) and wire up small com-
ponents on the tagboard as illustrated. The leads of
some of the components are shown, for clarity, longer
than they need be. In practice, all component lead-outs
should be reasonably short. Assemble the frame, as
shown in Fig. 2(f). The two pieces of Fig. 2(d) are used
as supports, being screwed to the baseboard and shelf
at the 3in. by }in. cut away sections. Finally, complete
the wiring illustrated in Fig. 3(b). Note that connections
are made to the solder tags at the two battery connection
bolts, and at the three bolts identified as X, Y and Z.

SETTING UP

The only setting up process required is the adjustment
of VR1. Initially, this potentiometer should be set up
RADIO & ELECTRONICS CONSTRUCTOR



(a)

Fig. 3 (a). The smaller components
are assembled on a 6
way tagboard
(b). How the tagboard is
wired into the complete
circuit

Another view of the amplifier frame

JUNE 1973
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(b)

such that its slider is at the end of the track which
connects to the positive supply line. As shown in Fig.
3(a), this is fully anti-clockwise. A 3 volt battery is then
temporarily connected to the battery connection bolts
with a current-reading meter in the positive supply line.
The amplifier is switched on and VRI1 adjusted for a
reading of 8mA in the meter. It will be found that the
slider is then fairly close to the other end of the track.
No case as such is made, but two pieces of hardboard,
each measuring 93%in. by 5iin., are cut, covered with
Fablon or Contact and screwed to the sides of the frame
of Fig. 2(f). The screws pass into the edges of the speaker
panel and the two plywood struts at the rear. The hard-
board panels should not be finally fitted until modi-
fications to the ‘Hiflex’ receiver have been carried out.
A piece of pegboard, 93in. by 5in. serves as the back, this
being screwed to the edges of the two struts. The back
is not covered, but an inch or so of Fablon or Contact
at the top will ensure a neat appearance when the
assembly is viewed from the top. A cavity is now
available at the top which takes the ‘Hiflex’ receiver.
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‘HIFLEX’ MODIFICATIONS

Modifications have next to be carried out on the
‘Hiflex’. Three of the four 4BA bolts used as ‘legs’ are
wired up to provide suitable circuit connections with the
brass strips on the amplifier shelf. Details are given in
Fig. 4. The bolt at Z connects to the ‘Hiflex’ output, and
the additional 1002 resistor, shown as RA, is wired in
series with the positive supply. The 100¢) resistor
provides decoupling in association with the large value
electrolytic capacitor already connected across the
supply rails of the ‘Hiflex’, whereupon the large
amplifier battery can also supply the receiver circuits
without introducing instability.

Also, a switch is added to the ‘Hiflex’ so that its
battery cells are automatically cut out when the receiver
is dropped into the compartment at the top of the
amplifier. The switch is home-constructed and consists
of two pieces of springy brass strip, one passing under
the other at right angles and bent so that the two are in
contact until it is pressed away. In the prototype, a
negative terminal strip taken from a No. 800 battery
was used for the fixed contact. This already has ap-
proximately the shape required and is able to straddle
the other contact. The latter can be a positive battery
terminal strip, screwed to the panel at one end only.
Both strips are tinned with solder over the areas at
which they make contact. )

The negative battery lead of the ‘Hiflex’ is cut and
rewired through this new switch. It is intended that,
when the ‘Hiflex’ is fitted in its compartment, the end of
the 6BA screw in the shelf of Fig. 2(b) pushes the mov-
ing contact of the added switch away from the fixed
contact. The 6BA bolt is fitted in the requisite position
on the shelf, this position being marked off with the aid
of the receiver. The bolt may be 1}in. long in the first
place, but it will probably need to be clipped down a

Brass contact

6BA boit on amplifier
shelf presses here

000000 ?@5

Brass contact

bent upwards

0
>

Fig. 4. Modifications to the ‘Hiflex' receiver.

These comprise making connections to three of

the 4BA bolts which project on the underside of

the panel and the addition of a switch which

automnatically cuts out the ‘Hiflex’ battery when
this is fitted to the amplifier
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The modified "Hiflex’ receiver. The added switch
contacts are just discernable alongside the
tuning capacitor

little with a pair of pliers to make it exactly the right
length to operate the switch correctly, The two hard-
board sides of the amplifier assembly should not be
fitted while the exact position required for the 6BA screw
is being found and while, later, it is being cut to the
desired length. The operation of the added switch can
then be readily observed.

There is now no need to remove the two battery cells
from the ‘Hiflex’ when it is being used with the amplifier.
But it is necessary to turn the ‘Hiflex® switch to the Off
position if it is removed from the amplifier, as this
action will otherwise turn the receiver on. When the
‘Hiflex’ is used with the amplifier, only the amplifier’s
switch needs to be employed to control both the ampli-
fier and the receiver. If the amplifier is used with other
apparatus, the °‘Hiflex’ must be removed from its
compartment.

Clearly, if the constructor does not object to removing
the cells from the ‘Hiflex” each time this is used with the
amplifier, there is then no need to make and fit the new
switch.

RESULTS

Employing the ‘Hiflex’ receiver in conjunction with
the ‘Sliding Junior’ amplifier results in a combination
having surprisingly pleasant output quality with plenty
of bass and ample power fo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>