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I!IGHEST QUALITY 
COMPARE OUR PRICES 

GUARANTEED 
6 Months 12 Months 

NEW 
TYPES 

MOST MULLARD. 

MAZDA. COSSOR, 
EMITRON, EMI
SCOPE, BRIMAR, 

FER RA NTITYPES 

PROCESSED IN 

12in. £2. 0.0 £3. 0.0 
14in. £2.10.0 £3.10.0 
15-17in.£3. 5.0 £4. 5.0 
19in. £3~ 5.0 £4. 5.0 
21 in. £3.15.0 £5.15.0 
23in. £3.15.0 £5.15.0 

MW 3174 

£3.15.0 
WM 36 24 

£4.15.0 
CRM 172 
MW 43 64 

11 

OUR OWN 

FACTORY £6.0.0 

SATISFACTION GUARANTEED 

Autochonoers, etc. 
L.\TE~T (;\HI: \!:11 

\11 ]'.u tnr, Ft<'o<h. \]I 11t!h < ,tl l!!·lc:•· 

SRP10 M Pit" (~imdP) l'Ln t'1, £4.19.0. 
SP25 ~~·Jtlt·TI alt'"•·t ipt tn11 1 ~~~1~1"', £11,19.0. 
AUTOSLIM ~tand:trd .\ntn, £5.19.0. AT6 
<\ut•• (Lt!tttlf'o] ;.;\l!l!lll'r), £8.19.0. AT5 
"'litnltllf' ~tllltl.tr tn .\Ttl. £":.15.0. Mod£'1 
1,000 ('nrllp:tl't )n\\"·Jllit·c•l !'<'l'llto]ch,lltC!"P!', 
antnf!lidll'all~ pbnng- tl[• In ]0 tl'•·,td~. 
£8.19.0. Model 2,000 \u!rlltl:tlw ,...,.,,r·l 
rhang<'r w1th larg•• Ill! lllahlt•, pl,tnng- 111' tn 
q rr•·mdR, £7.19.0. Model 3,000 \lt'~l!!l~<'d 
fnr u~e '' tlh hlgh·t'<llllplt:ttt<''' l".tt l!td!!<'~ 
]n\\ ·!lliH<'l ;tllll g'l\ I"' 1'\<'<'J'I l<'lt:tll~ Ion\ 
ft:'<'nrd WP;u, £10.10.0. AT60 \nln111.1t11 
nr m.llnl.d npt•r:ttl"ll. 
b!;tl' I'I>IIIJ>I'!IS,l!l>l 

£11.19.0. A70 F"t t!w 
nff<>rf< itUI "tllal w ] ,);1 \'till:. 11 tl h pn~lw1 • 
plalfr>llll, :tnd llldll.\' otlt•'J f•'.dtut•«."£19.19.0. 
LAB80 \11 nntstan•linc: iilll"tll:dl< tr.tll· 
~<'IIJ>I 11111 I lll'llLlhiP f"l J•l •>f<'~f<1<>11:d lf'l>l ,. 

d1wlt"ll £25. 301 Tr:tll"-<'!l]'lt••ll 11""' 
T:,hk. £22. 401 1'1:tn~•·t1pl1••t• 
\\ ith ht•,,,., 1".!111 tuntl.thl<-. 
;.tr .. lw. Jw<>tJ l:1111]' :111•! -~l"'"d 
£29.19.0. Model SO ·\ui•HIJ,ttll· r•···•11•l 
chart~!'! \IIth l:trc:o· tnrntahl", \\t'H.:ht-
,.llllltl<'l h;tl:tJw•·•l ;tltll and plllt:·l!t 
h•·ad. £9.10.0. B :-;,H. 

GU7 :-;m~::l• p,.,·h t'"llll'll'l•·, £4.5.0. 
UA14 ~>t U25 \r1t" t 'h:lt<l-':•'1, £5.15.0. 

PRICES SLASHED 
LZ2i TAPE RECORDERS. 
la!Pflt :-;ll\"<'1 'I :n'\ lllill'lh, -t trtput~. 

;q 'j ~Ill C<>IIIJ oJ<'I 1' \\ l I )l 1111< 

f<llll,tj!l' \11111111'' )!>\('] 
tn1w "1'·11'' 1'1!1~ 
tal•.t'fl 7111 ~1'""'" :u,d 
nnt a I"~' I'll•·•· 
£30.9.0. ,J·J'.J>· £17.10.0 
WALKIE TALKIES TYPE RT33. Th· 
,,.,, l.tl•••t ~li'<'t Bl."·h llllt~h Th··l 
~1\"t• ,\ f.l!tlastw 1"'1 {nrtlt.lll<'•' 11 1th 1•·1t.t· 
h1hl \'. lotlL' 11')1'.~< "1'1<' <1<'1 I 1!. • t I"' .tl 
trnl\o>d \r~tl" lln'll"<' If> t<> 
tt,t)l.~!lllf Tht'.l < <•IIIJ>.tl\' IILIII'II 

,Jt-,un Jii•,.Jo·IK. '.! •i 1'·1'· £S.19.0 

MEMO CALL. 
<l]>('l:tl•··l t.qw 
t;qw, l'•llj•hOIII<', 

IJI,dh t:J'2.JJI.0 
W,\]lf !Cl !f'<'ll!<\ 
Jd;•,ts, I• tlo•tf<, ,•J,·. 
tzan·JlrliL' o1 h"ltl''. '.! ti 1' I' 

TELEPHONE AMPLIFIER. 
p.tJII"ll \ l.u~··• ll!'>dd 
1"'11 allr! h"l•kt, t'l• Full.\ 
t 1 illlf!l~t~ >I 1.~•·· I. \ 

('t>!<i· 

\1 tlh 
.u1d 

cl··~k 

)l':t I I)IJ.: l11>\h h,t!Jd~ 

dt•;t] llt!h J•.IJ•I'I ~. ('\<' ,,':: £3.10.0 

25 WATT GUITAR SPEAKERS. Yt·J 1 

ht•;t\ \ I'"IJI'd l".!lll <'ol~t dta"-1114. Th<'ll' 1~ 

Jl"thf111.: t••nd\ tl f••l J"H'L'r h;•ndl!ng 

atrd at l'i 111l~ ~~ 1_'1;\•·~ •. £ 4.19.0 
BIN ATONE 10-TRANSISTOR. \I I 11 .].\"t· 
flt·t. n>IIIJddt· 1\tth t!'!P~,·"]'I' anLtl, t·;u-
pholw, k,tthe1 tll+'dllllll l'tll', f>ll]l\'1 to 

~.::~~~~'/,/::;lll~~~ih "'':~: £10.19.0 
:t1tl,lliJI).:" 1alue. 

MULTI-METERS. 1'1\:.'211. \ H.t!1c:•·~ 

1 ~1~ ,', 11 ::~ i .~.~.~.:;·nt 11::\;.~~;;t;~· _'' o-
1
1 1\1.\\:~ 1 ; 49 & 

0 1'\', ll1:::h q11.tltl _,. LJ l::uog-•·~ \(' lti · 
I '11;\~-','.1.11 llt·~l~!.ttl< <', \1 < 1J!",t•'l £ 3.19_6 
El'.'21l.h: '2U,OIIil 01'\' l!l<l!'l' 1'\'111' 1\l\f' 

l't'l'~"l"ll ut El'.ltl h. 

El'.:;p 1\ 
l!l<'ll!dlli:.: 

'I··~ 
El'_;,n l\ 
\(' [)(' \ 

}lllll'-'1' ]l('( llot·b (' ,l J!<l ,. I· 

l:ttl<l' 

£4.19.6 

£9.19.6 
TEST EQUIPMENT. ITI I Tr.tn~lsl<lll~••l 
:-;l:::nal Ill I<'• lnr, 'tdll}•i•'t•· 1111 h Tr.nt~l~!o~t 

~~~,/~~:~t,; 111• I • 11 1.:.:~ .. t I 1 ~'\1 : ,'J\
1
,: •t a :~:t': ~; ~ 35 / .. 

~t !'Ill'! 1"11~. 

IDEAL FOR ANY RECORDER. PRICES 
SLASHED. GUARANTEED APPROX. 1 
PRICE. WORLD FAMOUS MAKE BY 
ENORMOUS PURCHASE. 

* TAPE * 

Standard Play Double Play 
];otlft. 2 3 ;\tlll!t 4 
:lllilit 4 6 -l ti!llltl 8 
t\!11\ti 7 6 1'21101! 15 

_:'i '.HIOft 10 6 
l:.'lll)jt 13 6 

·•1 l .;nott 19 6 
'2-I.IHI{j 27 

Lonl! Play Triple Play 
'!:.'.>ft 2 9 I' !llltltt 13 
-!.JOlt. 56 
~llltlfi 10 6 

13 
18 6 

I ~tlllft 25 
~~ '2-l.t)lltt 34 

,lt)iltlft 44 
Quadruple Play 
;1 litHtft 8 

<Ill Jhf<'o 

AM FM RADIOS 

QUALITY PORTABLE 
TAPE RECORDER 

c.<U:tr:lltlt < 

W1th l<t)'• llJ"' 

TECHNICAL TRADING CO. 

VALUE IN VALVES GUARANTEED 3 MONTHS 
BY RETURN OF POST 

"·I I 1-t.t• ( i"l' \I "I•· I\ " k '''I 'I 'td" "I· 11 I' 111111"1 111111~•'· I 1\ 11 lit II I I ,] I' ~ 
\I.L \ \L\ t> \J;t: \L\\ I '\LJ>.;-.. OI'IJI· 1\\\ J.-..J. 1\J'OI:\IJ.I, FREE TRANSIT 

INSURANCE POSTAGE 1 -, valve 6d .. 2-11 1 -. Fr{'e ovrr 1. 

OZ4 4 
1A7GT 8 3 
1C5GT 
1D5 
106 
1H5GT 
1L4 
1LD5 
1LN5 
IN5GT 
IR5 
1U5 
1S4 
IS5 
1T4 
2D21 
3A4 
3A5 
3D6 
3Q4 

9 9 
8 
3 
4 3 
4 6 
8 9 
56 
53 
7 6 
4 6 
3 
56 
4 
8 9 
4 9 

3S4 5 
3V4 6 6 
5R4GY 9 6 
5T4 8 
5U4G 5 6 

7 6 
4 9 
56 
9 6 
9 
7 6 
9 6 
9 
3 6 
9 
7 9 

12 9 
3 
29 
69 
5 
3 3 
3 
6 
5 

59 
8 6 
3 
56 
56 

15 
6 6 
59 
6 6 
8 6 
9 6 
7 9 
5 
2 3 
56 
3 6 

11 
19 6 

6 3 
3 6 
9 6 
3 
4 9 
7 6 
4 6 
4 9 
9 6 
9 6 
6 
4 9 
4 
I 6 
4 3 
3 
4 3 
3 6 

6K8GT 6 
6K7 59 
fiK7G 2 
6K7GT 4 9 
6K8G 5 
6KBGT 11 
6K25 8 6 
6Ll 9 6 
6L6G 7 6 
6L18 7 9 
6Ll9 11 6 
6LD20 7 9 
6N7 7 6 
6P1 9 6 
6P25 8 6 
6P23 9 9 
6Q6G 6 6 
6Q7GT B 9 
6R7G 9 
6SA 7 5 9 
6SC7 4 9 
6SG7 4 9 
6SH7 3 
6SJ7 5 6 
6SK7 5 
6SL7GT S 9 
6SN7GT 4 9 
6SQ7 5 9 
6SS7 3 6 
6U4GT 9 6 
6V6G 4 6 
6V6GT 6 9 
6X4 4 9 
6X5G 5 
6X5GT 6 
7B6 10 9 
7B7 7 9 
7C5 7 9 
7C6 7 9 
7H7 7 3 
7Y4 6 
7Z4 6 
8D3 3 
lOCI 11 6 
10C2 14 6 
!OF! 4 9 
10F9 10 6 
10F18 10 
10LD1114 6 
IOP13 8 6 
10P14 9 6 
IOPIB 7 
12A6 2 3 
12AHS 11 
12AT6 6 6 
12AT7 56 
12AU6 9 
12AU7 6 
12AV6 6 9 
12AX7 6 6 
12BA6 
12BE6 6 6 
12BH7 8 9 
12C8 56 
12E1 1? 6 
12H6 1 9 
12JSGT 3 3 
12J7GT 8 
12K7GT 4 9 
l2K8 9 9 
12K8GT 11 6 
12Q7GT 4 9 
12SA7 
12SG7 4 6 
12SH7 3 6 
12SJ7 5 6 
12SK7 4 6 
\2SN7GT 6 9 
12SQ7 8 6 
13D3 6 6 
19AQ5 7 9 

5V4G 
5Y3G 
5Y3GT 
5Y4G 
5Z4 
5Z4G 
5Z4GT 
6 30L2 
6A6 
6A7 
6A8G 
6ABGT 
6AC7 
6AG5 
6AG7 
6AK5 
6AL5 
6AM6 
6AQ5 
6AT6 
6AU6 
6AV6 
687 
688G 
6BA6 
6BE6 
6BG6G 
6BH6 
6BJO 
6BQ7A 
6BR7 
6BRS 
6BW6 
6BW7 
6C4 
6C5 
6C6 
6C9 
6CD6G 
6CH6 
6D2 
6D3 
6D3 
6F1 
6F6 
6F6G 
6F13 
6Fl4 
6F15 
6F19 
6F32 
6F33 
6H6 
6J5 
6J5G 
6J5GT 
6J6 
6J7 
6J7G 

8 6 19BG6 14 
4 9 20D1 8 9 

6J7GT 7 6 20F2 9 6 

20L1 16 DL92 5 
20Pl 9 ll DL94 6 6 
20P3 12 6 DL96 7 3 
20P4 17 EA50 1 3 
20P5 15 EABC80 6 9 
25A6G 8 EAC91 4 
25L6GT 7 9 EAF42 8 3 
25Y5G 8 EB34 1 3 
25Z4G ED41 5 
25Z5 EB91 3 
25Z6G EBC33 4 9 
27SU 17 6 EBC41 7 9 
30C1 6 9 EBC81 7 9 
30C15 11 6 EBFSO 7 6 
30F5 7 6 E8F83 9 6 
30FL1 9 6 E8F89 7 9 
30L1 fl tl E8L21 10 9 
30L15 9 9 EC52 4 9 
30P4 9 6 EC91 4 6 
30Pl2 7 6 EC92 8 6 
20Pl9 13 6 ECC31 7 6 
30PL1 9 3 ECC32 4 
30PL13 9 6 ECC33 4 9 
35C5 8 6 ECC34 9 
35L6GT 8 ECC35 5 9 
35W4 6 ECC40 9 6 
35Z4GT 5 6 ECC81 5 6 
35Z5GT ECC82 6 
41 6 6 ECC83 6 6 
42 6 6 ECC84 7 6 
5085 7 9 ECC85 7 6 
50C5 8 6 ECC88 9 6 
50L6GT 7 6 ECFBO 8 9 
53KU 9 6 ECF82 8 3 
61BT 17 6 ECH21 10 9 
61SPT 11 ECH35 11 6 
62BT 13 6 ECH42 8 6 
75 56 ECH81 
78 5 ECH83 8 6 
80 5 6 ECLBO 6 6 
83 9 6 ECL82 8 
185BT 19 ~ ECL83 10 6 
185BTA 19 6 ECL84 12 
807 7 6 ECL86 10 3 
813 49 EF22 
832 J.1 EF36 3 3 
866A 12 6 EF37 A 8 
954 39 EF39 76 
955 2 3 EF40 11 
956 2 EF41 8 
1625 S 6 EF42 6 9 
6060 7 6 EF50-8R 1 6 
6057 96 EFSOiA'1 26 
6067 9 6 EF54 3 
5763 7 6 EF1JO 4 6 
9001 3 6 EFSfl 6 
9002 4 9 EF86 7 6 
9003 5 9 EF89 6 9 
ATP4 2 6 EF91 3 
AZ31 7 6 EF92 3 
AZ41 EF183 9 9 
836 6 9 EF184 9 6 
C1C 8 EK32 7 6 
CBL31 13 6 EL32 3 9 
CCH35 13 6 EL33 11 
CY31 7 6 EL34 11 6 
D77 3 3 EL35 6 
DA30 11 6 EL38 12 6 
DAC32 8 EL41 8 
DAF91 4 6 EL42 9 6 
DAF96 7 3 EL81 8 9 
DF33 8 9 EL84 6 6 
DF91 3 EL85 9 9 
DF96 7 3 EL91 3 9 
DF97 7 6 EL95 6 
DH63 5 6 EM34 8 9 
DH76 4 6 EM80 7 6 
DK32 9 6 EM81 0 9 
DK91 5 6 EM85 9 6 
DK92 7 EN31 16 
DK96 7 9 EY51 7 6 

DL33 ~ ~ EY86 7 3 
gt~~ 9 EY88 9 6 
DL75 6 EZ40 
DL82 9 EZ41 7 

EZ80 5 9 
EZ81 6 
FC4 8 
FW4 500 i 
GTlC 12 6 
GZ32 7 6 
GZ34 11 8 
HK90 9 6 
HIAlDD 8 6 
HN309 10 
HVR2 9 
KT32 6 9 
KT33C 4 
KT36 14 
KT44 6 
KT55 176 
KT61 11 
KT63 4 6 
KT66 13 6 
KT76 3 6 
KT88 19 
KTW61 59 
KTW62 6 6 
KTW63 59 
KTZ6 11 
L67 3 
LN152 6 6 
MU14 7 
N37 10 6 
N78 17 
Nl08 17 
Nl52 8 7 
P4l 7 8 
P61 2 9 
PABC80 8 
PC86 11 6 
PC97 9 6 
PCC84 6 6 
PCC85 7 9 
PCC88 11 9 
PCC89 9 6 
PCC189 12 
PCF80 6 9 
PCF82 7 
PCF84 12 
PFC86 11 
PCL82 7'3 
PCL83 9 
PCL84 7 3 
PCL85 10 6 
PCL86 10 6 
PEN25 3 9 
PEN45 8 6 
PEN46 4 6 
PL33 9 6 
PL36 9 6 
PL38 !C. 
PLBI 8 3 
f'L82 6·6 
PL83 6 6 
PL84 7 
PL820 8. 3 
PMS4 8 
PX4 12 6 
PX25 9 
PY31 8 
PY32 10 
PY33 10 6 
PYSO 6 6 
PYSl 6.3 
PY82 5. 9 
PY83 6 9 
PY88 8 9 
PY800 7 9 
PY80t 7 9 
PZ30 9 6 
R19 9 6 
RL18 11,-
SP41 2. 3 
SP61 2 
SU25 16 
SU2150 4 6 
T41 6 9 
TDD4 8 6 
U14 7 6 
U18 7, 6 

U22 6 9 
U24 12 6 
U25 10 6 
U26 8 6 
U3! 
U:l.'l 14 
U35 12 6 
U37 26, 
U50 4 9 
U52 "- 9 
U76 ~ u 
'178 4 6 
U107 12 6 
U191 11 6 
U281 9 6 
U282 12 
U301 12 
U309 6 6 
U329 9 6 
U339 11 6 
U403 10 6 
U404 6 
U801 17 6 
UABC80 7 
UAF42 7 9 
UB41 ·· 
UBC41 7·6 
UBC81 7'9 
UBF80 ; 9 
UBF8! 7 6 
UBL21 12 
UC92 7 9 
UCC84 9 9 
UCC85 713 
UCFBO 10 6 
UCH21 9,6 
UCH42 7!3 
ECH81 7 9 
UCL82 9 
UCL83 12 -
UF41 8' 
UF42 ~ fl 
UFBO 3 
UF85 "i 6 
UF89 3 
UL41 8 
UL44 14.1 
UL46 9 9 
UL84 6'6 
UMBO 3 9 
UR1C 7 16 
UU6 11'6 
UU7 9 6 
UUB 13 6 
UYlK 11 
UY21 9 6 
UY·1l 6 
UY85 6 
VP4B 9 
VP23 2:9 
VP41 5,6 
VR105 5 R 
VR150 5/ 
W76 4:'9 
W81 7,3 
X61M 11' 
X63 8 6 
X65 11 
X660 7 9 
X76M 11 
X78 21 
X79 21 
XBIM 9/ 
Y63 6/ 
Z63 6·-
Z63 419 
Z66 8!6 

100'11 
TYPES 

NOT 
LISTED 
S.A.E. 
ENQS. 

CONNECTING WIRE * BULK BARGAINS * \'\ (' 

:_!.oft. \ < •I i~ 

MAINS 
TRANSFORMERS 

4. 
12 l'OTS. l'<>]•t!Ltr ,·,du1·~ .d~. '" \I<-~ I 1111~•·· I. till\'" I l!l'('·"' t. 
],Ill: ~]' • ,.t\1'1! ··h, ""'. 
CONDENSERS. ~.-~ t'"'' I 
'l.tlll l'"JIULtt "'11.•·.~ L1~t \ 
t.:.• 0111 J • 

416 

10,-

I·, \ ' • · 11 , 111 t,tll.t l1 t \ ~ ; u, <1 

:2.>11-11·'..',)11\' RESISTORS 
,.,j ( 

100 6,6 
\ 12 6 l,ltl·• 

96 
1-:H-el!t'ut. ,)\1.111. 

100 CONDENSERS 9!6 
SPECIAL C.R T. OFFER 

I ltw t., hn~t Bt!ll, .--.1", 1.Li 1'11r• h,t.~•· 
.lit' o~]ft'IIIIO: I'J:\JJ.JJ ,ell•) ;\1\\' 

:'IIIH!.dl!lt' I ·,,1.!/, 1o ,tl\d ~1)1'1'1 :'ltlo l'nn
d••Jt~<'1S, ;(]·F \•. ,,,lliiO pF. J..l:--;T \".\LI E 
0\ El~ .t.:c• 

;;t; '21 T•d"·~ tit· !11<1• l" 

25 
~. I, ti, "·\l,t.'·,, v. l'uu"e•l. 

TAG STRIPS 4. pn·-····t39- l'.l' 1-;t; Ttw \<' 

.11 • ;.:u.1.1 .ttll ,., .. 1 i<>r ti lll"l.t 11~ 

Retad Only, Hi-F1 DemonstratiOns. 72 East Street, Southampton. Tel. 25851 
350;352 Fratton Road, Portsmouth. Tel. 22034 

\J.L \I \I I. Ol~llEl~ \\'\) 1:1-:T\lL :--liUI' 
11 12 NORTH ROAD, BRIGHTON Tel. 67999 

.·• 



ONE TO BUILD YOURSELF FROM THE 
Build a loudspeaker system in a concrete pipe and obtain good results. Impossible? If it were,Wharfedale 
would not recommend it: The fact is that experimental results of this type of enclosure were so successful 
that Wharfedale have produced an inexpensive kit especially for the Do-it-Yourself enthusiast. The kits 
come in two sizes-for 8" or 10" speakers and cost £5.0.0 and £6.5.0. In addition ¥OU will need a 
spun concrete pipe which costs about 12/6 from good builders' merchants. The concrete column can be 

1 . . . f decorated with a variety of finishes-paint; wallpaper, fabric etc. 

A 

~:!. PruiCiple of construct/On o Th . · fi t d · h 1 · • · · l 'i' system in concrete column C top IS lt C Wlt a OOSC Weave aCOUStiC 111atena . 
Acoustic Cloth Cover 

Diffuser 

Baffle 

Foam Plastic Gasket 
8'' or:-10'' Speaker (extra to kit) 

BAF Waddtng: 

Spun Concrete Pipe 

Acoustic Filter 

BAF Wadding: 

Positioning Blocks (3) 

Foam Gasket 

Base with Tuning Vents 

RECOMMENDED UNITS FOR THE WHARFEDALE CONCRETE COLUMN ARE 

SUPER 8/RS/DD 
A highly etlicient full range speaker with the latest type of ceramic 
ring magnet. Roll surround gives smooth low frequency response 
down to 40 c/s. Power handling capacity 6 watts. 
Impedance 15 ohms. £7,0.0, (Tax raid) 

SUPER 10/RS/DD 
.A 10" speaker with double diaphragm, roll surround and powerful 
magnet. This unit gives frequency response down to 30 c}s. Power 
handling capacity 10 watts. Impedance 15 ohms. £11.13.3, (Tax raid) 

WHARFEDALE WIRELESS WORKS LTD. IDLE BR.ADFORD YORKS. 

POST THIS COUPON TODA 
for fidly illustrated simple to follow construction folder 

NAME. 

ADDRESS . 

TOWN .... COUNTY ......... 

Dcpt,.E 

897 



TELESCOPIC 
AERIAL 

• 
TUNES FROM 
88-108 Mcjs 

• 
ONE OUTPUT 
FOR HI-FI 
AND TAPE 

• 
ONE OUTPUT 
FOR PERSONAL 
LISTENING 

• 
SPUN ALUMINIUM 
DIAL 

• 
POLISHED AND 
BRUSHED 
ALUMINIUM 
ESCUTCHEON 

• 
BLACK CASE 

• 
SELF-CONTAINED 
BATTERY 

• 
A.F.C. FOR 
EASY TUNING 

• 
UNIQUE 
CIRCUITRY 

ANYONE 
CAN 
BUILD IT 

* MIASURIS ONlY 
1~1/ 1 !!" ~I/ 

16 X 16 X 4 
PLUS DETACHABLE AERIAL 

AJ/ you want is a small 
soldering iron (preferably 
with ~" bit), tweezers and 

something to cut wire, such as nail cf1ppers. 
The instructions take you step by step through 
every stage, and are very easy to follow. 

The world's ver 
pocket-size 

F.M. TUNER 
I 00% BRITISH 

DESIGN 

7 TRANSISTORS. 2 DIC 

Sinclair's latest design, the SIN CLAIR MICRO FM is a high 
quality FM tuner designed to be used with hi-fi amplifier or 
tape recorder. lt can also be used independently as a self· 
contained pocket F.M. receiver for personal listening 
anywhere. This exciting Sinclair triumph, barely half the 
size of a packet of 20 cigarettes, is a fully fledged 7 transistor, 
2 diode superhet circuit incorporating many unique and 
original design features to achieve fantastically good 
standards of performance. Pulse counting detection ensures 
better linearity than conventional detection methods, and 
therefore better audio quality. Powerful A.F.C. which locks 
on to the station tuned in, together with unusually good 
sensitivity make tuning easy and the set's own telescopic 
aerial suffices almost everywhere. Separate output stages are 
provided for feeding to an amplifier or tape-recorder and to 
the earpiece included with the Micro FM. lt is this arrange· 
ment which allows the unit to be used both as a tuner and as 
a self-contained rece.iver. In styling, this is the most elegant, 
most professional looking design in miniaturised equipment ever 
made available 'to constructors, and is one you will be very proud 
to possess. YET WITH ALL THESE WONDERFUL 
FEATURES, THE SINCLAIR MICRO F.M. COSTS 
POUNDS LESS AND MEANS THAT ANYONE CAN 
AFFORD AND ENJOY THE ADVANTAGES OF F.M. 
RADIO TO-DAY. 

FULL SERVICE FACILITIES ALWAYS 
A V AILABLE TO ALL SIN CLAIR CUSTOMERS 

Order form on pages following 

SINCLAIR RADIONICS LTD., COMBE~eT.~~:.:~~~~R~~~~ 
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/RECEIVER 

'DES. NO ALIGNMENT PROBLEMS • A.F.C. 

Tt:CIINIC.tU. DESCRIPTION 
THE SINCLAIR MICRO FM is a seven tran
sistor, two diode F.M. superhet designed to be used 
both as a tuner for feeding to an amplifier or tape 
recorder and as a self-contained pocket portable 
receiver. The telescopic aerial, which screws into the 
top of the case, is coupled to an R.F. amplifier 
followed by a self oscillating mixer. Use of a low 
I.F. dispenses with the need for bulky I.F. trans
formers and removes the need for alignment. A 
three stage I.F. amplifier amplifies and limits the 
signal to produce a square wave of constant voltage 
which is fed into the pulse counting discriminator. 
This converts the square wave formation into 
uniform pulses, the average output from which 
is directly proportional to the signal frequency, so 
that the original modulation is reproduced exactly. 
After equalisation for pre·emphasis, the signal is fed 
to the audio output socket for use with an amplifier 
or recorder and also to the receiver's own audio 
amplifying stage which enables the Micro FM to be 
used as an independent self-contained receiver. The 
inclusion of A.F.C. makes tuning simple as each 
station tuned in is automatically "locked" as the dial 
is turned. THE SINCLAIR MICRO FM is completely 

self-contained within a neat black plastic case faced 
by an elegantly designed front panel of brushed and 
polished solid aluminium with spun aluminium 
tuning dial to match. The tuning scale is marked 
in Mc/s. 

e SUPPLY VOLTAGE ··9V from self-contained 
standard battery. 

• CONSUMPTION-5mA 

e SENSITIVITY-Typically 3 microvolts 

• AUDIO OUTPUT-JOOmV approx. from 25K 
ohms 

• HIGH LEVEL AUDIO OUTPUT-9V peak 
to peak 

• TUNING RANGE-87.5 to 108 Mc/s 

• SIGNAL TO NOISE RATI0---30dB at 30 
microvolts 

• AUDIO FREQUENCY RESPONSE-10 to 
20,000 cjs I dB 

THE COMPLETE KIT OF PARTS for building the SINCLAIR 
MICRO FM including extending aerial, 7 transistors, case, tuning 
dial, aluminium front panel, lightweight earpiece, plugs and £5.19.6 sockets and instructions costs only 

BUILDING AND USING THE SINCLAIR MICRO FM 
This remarkable FM design, the most ambitious yet in the Sinclair programme, is simp,~~ to 
build with the precisely detailed instructions supplied, even if you have had no prevtous 
experience in building miniaturised transistor equipment. By eliminating th'e need for 
aligning the set when built, Sinclair have overcome the main obstacle to building your own 
FM set. When finished, you will find that the Sinclair Micro FM performs as well as any 
other good FM tuner and except in occasional poor reception areas, in which no set will 
function efr.ciently, this newest Sinclair desi,gn can be depended on to give satisfaction anywhere. 

AS A TUNER. 
FOR. YOUR. HI-FI 

( Sj;tU:.e~/) 

~--------------------------~~ ORDER FORM AND MORE EXCITING SINCLAIR in-=:lair- DESIGNS ON PAGES F 8?? 



MORE UNIOUE DESIGNS FROM 

SIZE 
Sf'xlf'xl" 

• 
WEIGHT 
4! ozs. 

AMAZING 
NEW F.M. 
TUNER-SEE 
PRECEDING 
PAGES 

ein-=:::lair-
900 

SINClAIR X-20 
20 WATT P.W.M. AMPLIFIER 
WITH INTEGRATED PRE-AMPLIFIER 

The most amazing advance in 
audio amplifiers in years 
Gives you 
20 watts R.M.S. OUTPUT 

By the use of Pulse Width Modula
tion in circuitry developed ex
clusively by Sinclair Radionics, the 
unique X-20 achieves standards 
never before reached by any audio 
amplifier in the world. From the 
input of the integrated pre-amp 
through to the power output stage, 
this amazing amplifier gives quality 
and power far ahead of anything 
in its class to make it the most 
original and interesting design in 
years. You use your X-20 like any 
conventional quality amplifier, for 
mono or paired for stereo, but it 
occupies far less space, costs less, 
behaves perfectly and brings a re
freshingly new approach to audio 
that is setting the standard for 
the whole industry. 
ONLY THE SIN CLAIR X-20 HAS 
THE.SE. UNIQUE FE.ATURE.S * No. of transistors--,12 * Silicon epitaxial planar output tran .. 

sistors providing 95(;;) energy conversion * Response 20 to 20,000 c/s , ldB * Total harmonic distortion at 10 watts 
R.M.S. 0.1':;, * Input sensitivity- I m V' into 5-K ohms * Signal-to-noise ratio- better than 70dB * 20 WATTS R.M.S. MUSIC POWER 
OR IS WATTS R.M.S. CONTINUOUS 
INTO 7.5 OHMS * 15 WATTS R.M.S. MUSIC POWER-OR 
12 WATTS R.M.S. CONTINUOUS 
INTO IS OHMS * Ideal for guitar or other forms of P.A. * Widely tolerant of the load at the output * Power required 36 V de at 700 mA 

QUALITY AND POWER FOR SUCH VERY 
VERY SMALL OUTLAY 

COmplete kit of parts including 1.7 I ft 1/k.. 
J~a~:~/~dsc:r~~n X-20 Manual • ~ eU 

Built and tested with £9 l9 6 X-20 Power Pack £' 4 19 6 
X-20 Manual in • • suffictent to drive • • 

sealed carton two X-20's 

THE X-20 MANUAL gives full details of tone and volume control 
systems for adding to your X-20. Includes circuits for STEREO, INPUT 
SWITCHING, STEREO BALANCE, etc. FREE WITH EVERY X-20. 
Available separately-2/- post free. 

FUll SERVICE FACILITIES AVAilABlE TO All SINClAIR CUSTOMERS 

SINCLAIR RADIONICS LTD. 
COMBERTON, CAMBRIDGE Telephone: COMBERTON 682 



SINCLAIR 
SINCLAIR 

MICR0-6 
Everybody's building it ! 

e SIZE-1 ;" 1 :1 1/ 

'" 
1

" e PLAYS ANYWHERE 

e WEIGHT-Under 1 oz. e BANDSPREAD FOR 
e FANTASTIC RANGE EASY LUXEMBOURG 

AND POWER RECEPTION 

THE SMALLEST SET IN THE WORLD I 
No transistor set has ever yet compared with the Micro-6 for size, 
power, performance and design. Thousands upon thousands have 
been built by enthusiasts from electronic engineers to beginners 
in transistor construction and are now in use throughout the 
world. Everything except the lightweight earpiece is contained 
within the smart minute white gold and black case. With 
batteries and self-contained aerial, the Micro-6 weighs under one 
ounce! Unique features which make such wonderful performance 
possible include bandspread over the higher frequency end of 
the medium waveband for easy reception of Luxembourg, power
ful A.G.C. to counteract fading of distant stations, and vernier 
type tuning. Quality of reproduction is outstandingly good, so 
that you derive real pleasure from using this fantastic set. Order 
your Micro-6 now and prove for yourself why it cannot be too 
highly recommended as an intriguing design to build and a most 
practical radio to use. You can build it in an evening and when 
you have built your first, be certain others are going to want one 
too, when they see and hear your Micro-6. 

I 
I 
I 

e OPERATES IN BAD AREA 
" I am highly satisfied with this kit which receives most stations on the 
medium wave with remarkable volume apart from the fact that this is a 
bad signal area." M. A., Sheffield G. 

• AGREEABLY SURPRISED 
"My pleasure at the way it works is only exceeded by the pleasure it 
gave me in building it and my own surprise at being able to complete 
such miniature work satisfactorily. I am no longer the youngster that 
assembled radios before the B. B. C. was born." W. }. R .• Warw 1ck. 

• AMAZING VOLUME 
"Performance easily surplssed expectations. Luxembourg and AFN were 
loud and clear and many continental stations could be heard at adequate 
strength indud1ng Moscow." R. s., Northumberland. 

• TRANSISTOR FIEND DELIGHTED 
" Having been a transistor fiend for the last eight years, I must say it is 
the finest little set I have ever constructed. Please send one more of these 
marvellous little instruments." R. K., Preswn, Lancs. 

NAME .... 
J>Jeasc send me 

ADDRESS ... 

£ 

A.G.C. 

Amazing 6-stage circuit 
In the Micro-6, a six stage circuit using 3 special Micro
alloy transistors (Sinclair M.A.T.s) provides two stages of 
R.F. amplification, double diode detector and high gain 
3-stage A.F. amplifier plus A.G.C. and bandspread over 
the higher frequency end of the tuning to bring in 
Luxembourg like a local station. Inserting the plug of the 
earpiece switches the Micro-6 ON; withdrawing switches 
it OFF. Tuning is by vernier-type dial over the medium 
wave band. Two self-contained pill-size batteries give 
about 70 hours working life. 

All part> 

Me~~~:~: case, ~' '' dial, light-
weight 
earpiece and 
b.e~wti(ully de~ 
taJ/ed tnstruc
tiDns come to 

MALLORY MERCURY CELL Type 
ZM.312 (2 required) each 1/11. 
Pack of 6 10/6 

FULL SERVICE FACILITIES AVAILABLE TO All SINCLAIR CUSTOMERS ------

s. d. 

~-----, 

~letely I 
satisfied with your purchase when you 
receive it from us, your money will be 
refunded in full and at once without 
questiQn.lt is important to quote Pr.EII 
should you prefer to write your order 
instead of cutting out this coupon. 

I 
I 

L··=··------ - --------- --------.J 
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Solid state semi-conductor mod~ 
ules-fully transistorised and 
completely wired and ·tested cir
cuits that only require a 9-volt 
battery and connection to input 
and output to provide a compact 
ready-made unit. Encapsulated 
types are shockproof and almost 
indestructible. Supplied with 
instructions. 

METRONOME- Now design 
giving both audible and visual 
indication over the range 30 to 
240 beats per minute. Requires 
only 3-ohm speaker, 250 k/ohm 
pot. and torch bulb to complete. 
22/6. P. & P. 1/-. 

CODE PRACTICE OSCIL
LATOR-Advanced design giving 
powerful, authentic tone and 
visual indication if required. Uses 
standard 3-ohm speaker. 20/-. 
P.&P.I,'-. 

PUBLIC ADDRESS AMPLI
FIER-Ideal as a basis for loud 
hailers. Uses 3 .. ohm speaker and 
suitable for use with carbon cry .. 
stal or dynamic microphones. 
35/-. P. & P. 1/-. 

FIRE ALARM- module con
tains temperature sensor and 
operates in conjunction with 8-
ohm loudspeaker and 2-megohm 
potentiomete.r; Increase of room 
temperature above pre-set level 
immediately triggers screaming 
siren alarm. SO/-. P. & P. 1,'-. 

PROOPS 
MUL Tl -TESTER 
Specially designed 

3916 
Post.and 

for Proops ! This Packmg 
truly low~priced, 'J.f .. 
all-purpose tester combines the 
most useful voltage, current, and 

PHOTO MULTIPLIER 
POWER TRANSISTOR-com
plete photo-electric system in one 
unit of power transistor amplifier. 
Photo-electric cell and electronic 
relay. Make your own photo
control system- door opener, 
burglar alarm, automatic door 
chimes, counters, etc. Complete 
with instruction literature of un
usual applications. 25/~. P. & P. I/·. 

WIRELESS TELEPHONE 
AMPLIFIER MODULE com
plete, electronic, solid state 
circuitry ready to amplify and 
transmit both sides of a telephone 
conversation into any A.M. broad~ 
cast band radio without inter
connecting cables. Operates from 
9 volts "transistor" battery and 
requires only telephone pick·up 
coil to operate. JO,t~, P. & P. Jj ... 

MICROPHONE TRANS
MITTER MODULE-contains 
eo m plete solid state circuitry 
ready for use as a means of trans
mitting speech from any high 
impedance microphone into an 
ordinary A. M. radio without con· 
necting wires. Requires only 9 
volts battery and crystal micro~ 
phono: 301-. P. & P. If-. 

GRAMOPHONE AMPLfFIER 
·· Can be used with magnetic, 
crystal or ceramic pickups-full 
matching information supplied. 
High quality output fills average 
living room. 30. -. P. & P. 1/-. 

SIREN MODULE - Needs 
only 3~ohm speaker and switch 
or warning push.button to corn~ 
plete. Provides powerful upward 
screaming note to form ideal 
basis for alarms, etc. 22 6. 
P. & P. 1/-. 

resistance m~asuring ranges for home and motor car wiring and servicing, 
amateur rad1o and T.V. fixing, and electronics hobby construction check~ 
ing. Extremely robust construction employs rugged. large scale meter 
movement, hard-wearing switch contacts, and impact resisting tough 
plasticcase. Ranges:O 10 50··250·500··1000voltsACorDC. 0·1 500 

· mA. DC 0-100,000 ohms and -20 to -'·36 decibels. Size overall: 5 .< 
3i X llin. deep. Supplied complete with red and black insulated con· 
nector leads, battery and full instructions. 

Construct EleCtronics with NEW 
VEROBOARD 
VEROBOARDS supplied by Proops 

Quickly, Cheaply, 
Professionally 

Brothers Limited have been specially designed to meet the needs of the 
amateur constructor: hole matrices have been pitched to provide the 
greatest utility in a wide variety of circuit layouts;" purchase price has 
been kept low by the deliberate selection of one standard board width 
(22 way) which may be used with almost -:tny circuit but permits large 
quantity purchase with attendant saving; specially prepared design 
sheets are provided with each purchase to simplify circuit layout: acces~ 
sories have been kept to an essential minimum to further reduce cost. 
VEROBOARD SHEETS. 12 6 each. Post Free. 
Board size overall: 17 in. long 3-i in. wide 0.0312 in. thick. Each is 
clad with 22 ~< 0.0015 in. thick copper conductors which are fully 
pierced in line at 0.156 in. intervals across width and 0.2 in. along length. 
Boards are treated with flux preservative to give protection and ensure 
satisfactory soldering. A design sheet is supplied with each.board. 
SPOT FACE CUTTER. 8 6. Post Free. 
Specially designed hand cutting tool with hole locating spigot. light 
turning and pressure removes copper conducting strip locally to make a 
neat break. 
TERMINAL PINS. 50 for 3/6. Post Free. 
Made specially for Veroboards of pre-tinned brass with a flat head to 
give maximum contact, and self.cutting serrations near the head to 
ensure a tight fit when pushed into the hole. 
INTRODUCTORY VEROBOARD KIT. 24/-· Post Free. 
Includes one sheet of Veroboard, Design Sheet, Spot Face Cutter, 50 
Terminal Pins, and instruction on design method and layout procedure . 

• 111111 ........ ,..-.. '!'IIIIJISl TOTTENHAH COURT ROAD, LONDON Wl. 
PHONE'lANgh~m 0141. MOUIIS 9o~m-6pm 

TKU"S: 9)m-lpm, 0'11' All DAY OM UlUIU)A'f 
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ROTARY SWITCHES 
FOR THE 

HOME CONSTRUCTOR 
Writers of constructional articles for Practical 
Electronics are reminded that readers often 
have difficulty in obtaining rotary switches of 
special type and contact arrangement. Consult 
us before deciding upon the switches you 
incorporate in your designs and be assured 
that a switch to any desired specification will 
then be immediately available to your readers. 

Design charts and details (for 

writers and readers) from. 

SPECIALIST SWITCHES LTD. 
23 RADNOR MEWS LONDON Wl 

PADdington 8866-7 

MUSI&ll 
lKSlRUMlNlS 
ltll 
lUUIO 

A NEW BOOK 
By 
G. A. BRIGGS 
(Publishing date 
October 22nd 1965) 

lil G.A.BRIGGS 240 pages 212 illustrations 
Fine art paper cloth bound 
32 6 (34/- post free) ' 

ln this book, the sixteenth to be produced by the Briggs
Wharfedale set-up, attention has been turned to musical 
instruments as the basis of audio. 
The performance and frequency range of more than 60 
instruments is examined, with a large number of photo
graphs and diagrams. In fact, the book is intended to 
appeal to both the concert-goer and the audiophilc. 
The usual touches of humour enliven some of the pages, 
with 16 cartoons to relieve the monotony o[ reading. 
Chapters include: 
GENERAL PRINCIPLES • VARIOUS SOUNDS - CAUSE 
AND EFFECT • CHARACTERISTICS OF INSTRUMENTS · 
FORMANTS · DISTORTION IN SOUNDS · DISTORTION IN 

REPRODUCTION . ORGANS · ELEC
TRONIC ORGANS . PIANOS ·TUNING 
• MUSIC IN SCHOOLS 

WHARFEDALEWIRELESSWORKS LTD. 
IDLE BRADFORD YORKSHIRE 
Tel. 612552/3 Grams: 'Wharfdel' Bradford 



The foremost name 
in microphones and sound 

accessories 

LUSTRAPHONE 
The many Public Authority and Service users of 
Lustraphone equipment appreciate the quality and 
reliability resulting from our extensive experience 
as specialists in the design and manufacture of 
microphones and associated equipment. 

Microphones for all purposes incorporating the 
newest techniques portable P/A systems for 
indoor and outdoor use • noise cancelling inter· 
corn systems • audio equipment accessories and 
components. 

LUSTRAPHONE LIMITED 
St. George's Works 

Regents Park Road • London, N.W.I 

PRimrose 8844 

CELESTION £ s. d. ROGERS £ s. d. 
Studio 12" CXI512 •. , ... 11 10 0 Cadet Mkii!Speaker System 22 10 0 
Studio 12" CX2012 •. , ... 16 10 0 Wafer Speaker System,.,. 16 19 6 
gi~~clo System •••. : ... 18 18 o il~NTQ~ter LPH65 ... . 1 11 1 

301 Speaker System .••• ,. IS 15 0 Lancaster Enclosure 12" • , 50 0 0 
FANE 12" Model 112/10., •••• 6 6 0 Monitor 12" Dual Concent. 30 IS 0 
GOODMANS Monitor IS" Dual Concent, 37 10 0 
ARUI72or 180 ........ 3 11 3 I!!LZCI2'Dua1Concentriclll0 0 
Axiette 8 . . . . . . . . . . . • . • 5 10 I Ill LZ Speaker System •••• ll 10 0 
Audiom 61, 1r .......... 15 0 0 W.B. 
Axiom 80 . , .... , . , ... , . ll 8 I Stentorian 8" HF812 • , . , 3 16 6 
Axiom 201 , . . . ...• 11 8 9 Stentorian 8" HF816 .... 6 6 0 
Axiom 301 . . . , 15 18 9 Stentorian 10" HFI012.,., 4 12 0 
Axiom 10 ...... , ..• 6 11 l Stentorian 10'' HFI016., .. 7 7 0 
Trebax5K!20XL ........ 1 ll 9 Stentorian Clumber 912C 1413 7 
Triaxiom 1220C , ....... 19 9 I Tweeter TIO ............ 4 ll 9 
Magnum~K System . , . , , . 36 IS 0 Tweeter T359 •...• , . , . . I ll 3 
Maxim Mini System .....• 17 10 6 WHARFEDALE 
JORDAN-WATTS PST/4 .................... J 14 
Module ..... , .......... 10 10 0 8" Bronze RS/DD.......... 4 l 
Mini 12 ................ 16 ll 6 S"Bronz.e ................ l 7 7 
K.E.F. 10" Bronze RS (RSDD) •. S S 10 
Celeste Speaker System , • 16 10 0 Super 3 ..... , • , • , , , . , . , 6 l 11 
Kl Baffle Speaker System., 18 0 0 Super SRS/DD • , , , , , ...• 7 0 5 
TfS Tweeter., .......... 6 0 0 Super 10 RSJDD .......... 11 14 J 
8139 •·····•••••••••••• 11 10 0 Golden IORS/DD •••••••• 8 16 l 
81814 .................. 19 0 0 WI2RS/PST ............ 11 S 0 
KELLY Ribbon HF Mkll.. 11 10 0 RS 12DD ................ ll 0 0 
LEAK"Sandwich"Speaker 39 18 0 WI5/RS .......••••••••• 18 IS 0 
LOWTHER Super 12 RS/DD .......... 17 10 0 
PM6 •••••••••••••• ••• •• 18 18 0 Dalesman System ••• ••••, 15 10 0 

~YoEsta Enclosure ••.••• ll 0 0 ~i ~;evaekdea:esy;t~"r:.:::::: ~~ :g g 
~~AD Speaker System •• 17 11 o ~;8mec~~~s!~~t:~~~t:::: 4~ :~ ~ 
Electrostatic Speaker ••• , 51 0 0 HS/400/3 Crossover unit.. 6 5 0 

C. C. GOODWIN (Sales) LTD. (Dept. LS.ll) 
7 The Broadway, Wood Green, London, N.22 

, Tel.: BOWes Park 007718 
HOURS OF BUSINESS: Mon. to Sat. 9·6 p.m. Thurs. 9-1 p.m. 

If you're thinking in terms of tape recording, then 
the Brenell deck and complete recorders should be 
uppermost in your mind. The reliability, the 
versatility and the quality of manufacture are 
seldom equalled in other tape recorders (even in 
those costing much more). 

....JII_ How many can equal or better 
~ this specification? 

4 record/playback speeds I~. 3t, 7-k and IS ips • 3 motors 
(capstan motor-hysteresis synchronous) • low 'wow and 
flutter' content (0.05'!{, at 15 ips, 0.1% at 7!- ips, 0.15% at 
3! ips and 0.25% at I~ ips) • double-gapped ferrite erase 
head to minimise erase noise • narrow-gapped record/play
back head to give extended frequency response • pause 
control • superimpose control • Bf' dia. reels (to take 
I Of' dia. N.A.B. reels at extra cost) • fast rewind • digital 
rev. counter. 

Mark 5 
Series 3 
Deck 

For full details 
of the specially 
designed ampli
fier for use with 
the above deck 
and the range of mono and stereo recorders, write or telephone 
the sole manufacturers: 

Brenell 
BRENELL ENGINEERING CO. LTD. 
231-5 LIVERPOOL ROAD, LONDON, N.l 
Telephone: NORth 8271 (5 lines) Gca~o 

903 



HIGH QUALITY 

• ' ~ .. ~ - - - " .. -· ,.. .... ... ... ""' - - -
.. >l- •• .. .. .. "" .. - ... ,.. ·~ _, ~--~ ~: _,_. _____ .. -~~ 

LOWER COST 
Combine an Armstrong Tuner and Amplifier and you have 
a compact item with all the advantages of the separate 
units, plus easier installation, and equivalent performance 
at a lower price. 
Stereo model 127, above, is derived from the more 
expensi•e 227, and has an identical AM-FM tuner 
section, but with an amplifier section designed for those 
whose power requirements are more modest. 
lt has a more modest price too, as does the mono version 
model 127M. 
Each Armstrong Tuner-Amplifier is ideal as the basis of a 
high fidelity system for radio and record reproduction 
tape recording and playback, and each unit may be built 
into your own cabinet or used in our optional case, 
of teak and vinyl hide, as shown. 
For full details and technical specifications plus list of over 
300 stockists, post coupon or write mentioning 11 PE 65 

model 127 STEREO TUNER AMPLIFIER £37.10.0 

model 127M MONO TUNER AMPLIFIER 

optional case for each model £3.10.0 
£26.10.0 

ARMSTRONG AUDIO LTD • WARLTERS ROAD • N.7 
Telephone: NORth 3213 

Name .... " .................................................................................. .. 

Address ....... 

11-PE-65 

904 

FIRST QUALITY PVC TAPE 
5r Std. 85o rt. 9/-

7" Std. 1200 ft. 11/6 

3" LP. 240ft. 4/-

5;" LP. !200ft. 11/6 

7" L.P. 1800 ft. 18/6 

S" LP. 850ft. 10/6 

3" T.P. 600ft. 8/-

5"T.P. I 800ft. 20/6 

5f"T.P.2400ft. 27/6 

7" T .P. 3600 ft. 37/6 

P. & P. on each l/6, 4 or more post free. 

Complete with 
McLaren Vari~ 
able Thermostat 
90" to l80"F. 20 
amp. A.C. and 
GEC double pole 
20 amp. mains 

3 kW IMMERSION HEATER 

~ \\:) 
~ 0!, t~~ d 13 ~·> ~--------
State length re- "PREMIER" KETTLE ELEMENT 
quired. £2. 0. 0 1000 w., 8/6 + 3/- P. & P. Retaining nut and 
plus 5/- P. & 1'. flange 2/6, switch plug to suit 2/6. 

A.C. MAINS MOTOR 
comprising 
chassis 8}'' 
X 2!" X 1". 
Double 
wound 
mains 

Can be used 
for a variety 
of purposes, 
silent run
ning, satis
factory in 
every way. 

230/25Qv. 
A.C. 9/6. 

P. & P. 3/·. 

transformer, output transformer, 
volume and tone controls, re
sistors, condensers, etc. 6V6, 
E CC 8 1 and metal rectifier. 
Circuit 1/6 free with kit. 29/6 
plus 4/6 1'. & 1'. 

40w. FLUORESCENT LIGHT 
KIT incorporating GEC Choke size 8~·" 
>< lf' x 11", 2 bi~pin holders, st.artcr and 

~- ~ starter holder, 11/6. 1'. & 1'. 4;6. 
. e. li..,u;:)' Similar to above: 8ow. Fluorescent Light 

Kit incorporating GEC choke size 11 !" x 
lf'x If', 2 bi-pin holders, starter and starter holder,l7/6. 1'.& P. 5/6. 

8-watt 5-valve PUSH-PULL 
AMPLIFIER & METAL RECTIFIER 
Size: 9 x 6 x 1l" A. C. Mains 200-250v. 5 valves. 
For use with Std. or L.P. records, music a I 
instruments, all makes of pick-ups and mikes. 
Output 8 watts at 5 per cent total distortion. 
Separate bass and treble lift controls. Two 
inputs, with controls, for gram. and mike. Output Transformer 
tapped for 3 and 15 ohms speech coils. Built and tested. £3.19.6. 
P. & P. 8/-. 

SPECIAL OFFER! 
ELEGANT SEVEN Mk.ll 
Combined Portable and Car Radio 
The Radio with the '' Star • • Features * Is:~~~tor superhet. Output * Grey wooden cabinet, fitted 

handle with silver-coloured 
fittings, size 12! in. x at in.:< 3l: in. * Horizontal tuning scale, size 11! in. 

· x 2t in. in silver with black lettering. * All stations clearly marked. * Ferrite-rod internal aerial. * Operated from PP9 battery. * I.F. neutralisation on each stage Plus 6!6 Post & 
460 kcfs. * D.C. coupled output stage with SPECIAL OFFER-
separate A.C. negative feed back. POWER SUPPLY KIT * All components,ferrite rod and tuning to purchasers of Elegant 
assembly mounted on printed board. Seven parts, incorporat-* Fully comprehensive instructions and ing mains transformer, 
point-to-point wiring diagram. etc. A.C. mains 200-* Printed circuit board, back-printed 250v. Output 9v. lOOmA, 
with all component values. 7/6. * Fully tunable over medium and long waveband. * Car aerial socket. * Full after-sales service. 

4 in. SPEAKER. Parts list and circuit diagram l/6. FREE with parts. 

Shop Hours 9 a.m.- 6 p.m. Early Closing Wednesday 

RADIO & T.V. COMPONENTS (ACTON) LTD. 
liD, HIGH STREET, ACTON, LONDON, W.l 



LAFAYETTE HA·63 
COMMUNICATION RECEIVER 
7 Ylllw·~ p\n.'! Hr<•tifit•r. 4 Bands. 550 kr:/s
:a M!"[s. "~" Me!tT ·lWO --A~l.-.. ·Band~ 
·"PrPad Tunim;. :.!;no. ~;>IlL A.\'. Rrand .:\"ew 
24 Gns. Cur. 1\dd. 

STAR SR.40 
COMMUNICATION RECEIVER 

4 Bawl~·. f\50 k1'/s -:m ;\-lc/s. "~" ,1\letcr~
BFO-~A:S L-- -l~awlS)lre;J(\ 'l'tlnin;.r-Built·in 
speaker '200':.l:lOL _A,{'. Br.md ~cw·, 
18~ Gns. {'an. 10/-. 

ERSKINE TYPE 13 DOUBLE 
BEAM OSCILLOSCOPE 

at lOO ke[.'l :md 1 }flds. 
Me/."· 0}wr,ttion 110/~;ll) 

Anpplw<! in JWrft·e! 
urdc·r. £27,10,'-, ( \trria[{•' 

22'6 ~00\' D.C .•• 22'6 
22/6 fJOOV JU' .•• 22 6 
22 6 1:wv H.u ..• 22 6 
22.6 J,>\' A.l\ ••. 22 6 
22 6 GO\' A .G. . . . 22 6 
22.6 ];JO\" A.C ..• 22 6 
22,'6 ;)()()\' J\,(', •• 22:6 
22 6 GOO\' A.('. 22 6 
22 6 "~"Me!t'tl m A 29/6 

PO~T RXTRA J,argrrBizes availahlr--sPnd fot•1bds. 
ILLUMINATED "S" METER. 1 Cal. in H 
uuits. GV. lamp. 29,6, 1', & 1'. 
39,6. 1'.&1'.1/·· 

NEW MODEL! LAFAYETTE 
HA-230 AMATEUR COMMUNICA· 
TIONS RECEIVER 
Supersedes model HE-30. A valn•s + rt-l'tifier. 
('nntiuuous cowra)Xe on 4 bands. 550 Kc/s·
:m M('/l-1. Incorporates l 11.1•' & 2 IF stages. Q 
Multiplier, B.}',O., A~L. ":"" meter, Electrical 
bandspread, Aerial trim1ner t•te. Supplied bran(l 
new and guarantec(t. 33 gns. K.A.E. for full details. 
Also available in semi Kit .Form. 25 gns. 

NEW MODEL! 
LAFAYETTE HA-55 AIR· 
CRAFT RECEIVER 

Rinr: ~0 cps to !200 
ke/.Y. on 4 bands. 
HqnarP: 20 cps to20 
ke/s. Ontp11t impf'd~ 
a nee 5,000 ohms. 200/ 
240v. A.U. operat.ion. 
Hupp\it•d Ilrand New 
and nnarauteed with 
ino;ttu('tlon manual 
aud. lt>ads. £15. 
Carr. 7/6. 

LAFAYETTE NUVISTOR 
GRID DIP METER 
C'ompad. true one' hand operation. 
}'reqnency range 1.7-180 Mc[s. 230v. 
.All ~~peration, Supplied complete 
·with all coils and ino;tructions. £12.10.0. 
Carr. 3/-. 

20,000 O.'P.Y. 0/0.ti/ 
o;aoti20/fi00/1,200/ 
:l,000/6.000 v. l>.C. 
0161 :lO 112016001 
1,200v. A.C. 0/60~-tA 
6 ! 60 I 600 MA. 
OI6K1600K/6 MeK. 
60 Mef.i. {2. 1'.1.<' • 
• 2 M FD. £511916. 
1'. & 1". 2/6. 

TE-51 NEW 
20,0000/VOLT 
MULTIMETER 

Uo(f/ 1.~! 120 1 
o /31 :lo I 60/300/ 
noo 1 :J.ooov. D.c. 
o I 60t<A 112 1 aoo 
J\IA. H.C. 
0 I 60K I 6 Meg. n 
85/-. r. & r. 210. 

MODEL 500. ao.ooo 
o.p.v. 0/.5/1/2.5/101 
2511001250 I 500 I 
l,OOOv. D.C. 
o I 2.5 I 10 I 251 
100 I 250 I oOOI 
l,OOOv. A.C. 
o I oopA I 5 I 50 I 
500mA. 12 amp. 
n.e. 
0 I60K I 6Meg.l 60. 
Meg il. £8117/6 
Post Paid. 
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STOP PRE.SS NE.WS! 

A FABULOUS OFFER 
FROM GRAM DECK! 

1 The famous Gramdeck, complete with 
accessories and the Gram deck Transistor
ised Preamplifier,'Control Unit, delivered 
to your home. 

FOR ONLY £6. 10. 0 

2 The famous high-quality 
Lustraphone microphone. 

moving-coil 

(value £3• Ss.) 

FREE WITH EVERY ORDER 
* Uses standard 

tapes. * Plays at 7-V per 
sec. or 3 other 
speeds. * Records direct 
from radio or 
microphone. * Erase and fast 
rewind. 

The Gramdeck will turn any record 
player, radiogram or hi-fi system into 
a first-class tape recorder. And it's as 
easy as putting on a record. Brilliantly 
designed, beautifully engineered, 
the Gramdeck's performance will 
astonish you, giving you a quality 
of reproduction determined only by 
your existing equipment. 

Gram deck is a 'must' for the man who likes to experiment 
-for anyone who wants full recording and playback facilities 
at a fraction of the normal cost. And it's now offered to you 
at a sensationally low price-together with a FREE high
quality moving-coil microphone (List price £3.8s.). Limited 
numbers available-cash orders only. Send only £6.ros.od. 
and the outfit, together with your free Lustraphone micro
phone, will be sent direct to your home. Money gladly 
refunded if you are not delighted. 

Rush your order now to : 

GRAM DECK 
ANDREW MERRYFIELD LTD. 
(Dept. PL/801), 29 Wrights Lane, London, W.8 
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TodayS Greatest Repair Aid 

3,700 PAGES OF DATA 
Ace, Aerodyne,Ajax,Aiba,Argosv, 
Baird, Beethoven, Berec, B.R.C .. 
B.S.R., Bush, Capitol, Champion, 
Channel, Collaro, Cossor, 
Dansette, Decca, Defiant, Doric, 
Dynatron, E.A.R., Ekco, Eliza· 
bethan, Elpico, E.M.I., Emerson, 
Emisonic, Eumig, Ever Ready, 
Ferguson, Ferranti, Fidelity, 
Ford Motor Co., Garrard, G.B.C., 
G.E.C., Gramdeck, Grundig, 
H.M.V., Hitachi, lnvicta, K-B., 
Magnavox, Marconiphone, 
Masteradio, McMichael, Motorola, 
Murphy, National, Newmatic, 
Pageant, Pam, Perdio, Peto 
Scott, Philco, Philips, Pilot, 
Playcraft, Playmate, Portadyne, 
Portogram, Pye, Radiomobile, 
Recording Devices, Rediffusion, 
Regentone, Retra, Revelation, 
R.G.D., Roberts' Radio, Sharp, 
Sinclair, Sobell, Sonolor, Sony, 
Sound, Spencer-West. Standard, 
Stella, Stereosound, Stuzzi, 
Teletron, Thorn, Trans Arena, 
U.K.W., Ultra, Vidor, Volmar, 
Waiter, Waltham ·Standard, 
Zenith. 

~ 
~ 
~ ~ 

I PACKED WITH TIME-SAVING 
MONEY-MAKING INFORMATION 

Take a look at the big list of over 90 
makes on left. ALL THESE are 
covered in the latest edition of Newnes 
RADIO & TV SERVICI:\'G. In six 
volumes it gives you the CIRCUITS, 
DIAGRAMS and REPAIR IK
STRUCTlOKS you need for nearly 
2,500 popular models produced from 
1959 to 1965. This complete library 
is .a guaranteed time-saver and profit
maker in erery repair shop. Use it on 
FREE TRIAL- post coupon today. 

TV o Radio • Radiograms • Tape 

Recorders • Record Reproducers 

Circuits· Diagrams· Repair Data 
I 2,500 POPOULAR MODELS I 
~ Plus"~II tiH.:se d(•Ve!op~C'nts.-Soli~ State S_tL'.rcogr~l!11S. ~ilicor; Diod.e:-; ~ 
~ and ~ rar:'-'~'-'10~'-',•. Scnu~ond __ uctor (_ nd~, Mm_raturc _I~cccr~·crs, fran_o:;Js- ~ 
~ tor Sena.:~ng l1ps, Bws Compcrv..;atrng Drndcc;, I Ltrlsrstor A.(J.C, ~ 
~ Circuit'>, RcpLrcing Potcntiornctcr'>, Dc\clopmcnts in El-I.T. systems, ~ 
~ Ma-;t~hcad Ampliliers, Transistor U.H.F. Tuner. Colour TV, etc. ~ 

~·~~"'~''''*'~~~"&~~~'"&''''"'"''"&"&">-~~ 
GIVEN AWAY 
TO EVERY pURCHASER 

TV Engineers Pocket Book 

1-------~ To: (;porge Sewnes Ltd., 15-17 Long Acre, 
London, W.C.2 

Pka<.;c ...,end Radio & TV SNvicing and 
TV [nglnccr'> Book \\ithout obligation to 
buy. If you accept this application l will post 

- depo'\it S days after receipt or bon~s. th~n 
- monthly for 16 months, paying £16 J6s. 111 

return the books. Cash in B days £16 16s. 
If under 21 your father must fill up coupon 

Full Name. 
(BLOCK LETTLRS) 

Address 
T'c" V where appliCable 

My Property i 

Occupation 

L!;tlllfllrc 

Rentedunlurnlshed 
Parents' Home 

, .... 1 iheaddresso:n!eftis-

4:i/Jso9. Furnished Accom~ __ ! 

___ I:_~~~~A-~~::_s_i_J 



NOT BUILD ONE 
OF OUR PORTABLE 
TRANSISTOR RADIOS 

. - . 
All components used in our receivers may be purchased 
separately if desired. Parts price lists and easy build plans 
available separately at fixed prices stated. 

TRANSONA 5 
or POCKET 5 

e 7 stages-5 transistors and 2 diodes 

Covers M. and L. 
Waves and Trav .. ·~ 
ler Bands a feature 

"Transona Five'' usually found in 
Size6~ x4!xl~in. approx. only the most ex-

pensive radios. On 
test Home, Light, 208, and many Continental 
stations \Ye re received loud and clear~ Designed 
round supersensitive r'crrite ·Rod Aerial and 
new type fine tone super dynamic 2~in. speaker~ 
attractive plastic cases with red grille. Si:c 5} x 1 ~ x 3~in. 

Total cost of all partS for 42/6 P. & P. 3/6 
either type now only (State type required) 

Parts Price List and easy buifd plans 2/~ 

TRANSONA SIX 
es stages-6 transistors and 2 diodes 

This is a top 11crformance receiver cover
ing full ·Medium and Long Waves and 
Trawler Band. Push pull output. High
grade speaker makes listening a pleasure. 
Ferrite rod aerial. Many stations 
listed in one evening including Luxem
bourg loud and clear. Attractive case 
in grey \vith red grille. Si1.c 6-! >~ 4~· X 
llin. (Uses PP4 battery available any~ 
where.) Carrying Strap 1/- extra. 

Total cost of all 59/6 P. & P. Parts Price List and easy 
parts now only 3,'6 plans I, 6 

e 9 stages-7 transistors and 2 diodes 

Covers Medium and Long Waves and 
Trawler Band. The ideal radio for home, 
car. or can be fitted with carrying strap 
for outdoor use. Completely portable~ 
has built-in Ferrite rod aerial for wonderful 
reception. Special circuit incorporating 
2 RI, Stages, push-pull output, 3in. speaker 
(will drive large speaker). Size 7! ;<51 

I! 9v b~· ';Y wDilablc anywhere.) 
To cost all 19 P. & P. Parts Price List and easy build 
parts now only _: !_. 3, 6 plans 2/-

NEW! ROAMER 7 Mk IV 
7 WAVEBAND PORTABLE OR CAR 

RADIO 
FULLY TUNABLE ON All WAVEBANDS * Now with PHILCO MICRO· ALLOY 

R.F. TRANSISTORS 
Amazing performance and specification 
e 9 stages-7 transistors and 2 diodes 

Covers Medium and Long \Vaves, 
Trawler Band and two Short Waves to 
approx. 15 metres. Push-pull output 
for room tilling volume from rich toned 
heavy duty .. Cclestion" speaker. Air spaced gam~ed tu.nin~ condenser. 
Ferrite rod aerial for :r-v1 & L Waves and telescopic aenal forS Waves. 
Real leather-look case with gilt trim and shoulder and hand straps. Size 
9 7 :: 4in. approx. The perfect portable and the ideal car radio. (Uses 
PP? batteries available anywhere.) 
Extra band for easier tuning of Pirate Stations, etc. 

Total cost of parts now only £5 19 6 P. & P. 
Parts Price List and easy bwld plans 3,.. • • 5/6 

" .•. amazed at volume and pcr[01 marh t:;, 
har:; rt:ally corne up to my expct tattom 
S.G., Stockton-on-Tees. 
e 8 stages-& transistors and 2 diodes 

Our latest completely portable transistor 
radio covering Medium and Long \Vaves. 
Incorporates pre-tagged circuit board, 3in. 
heavy duty speaker, top grade transistors, 
volume control, tuning condenser, wave 
change slide switch, sensitive 6in. Ferr~te 
rod aerial. Push-pull output. Wonderful 
Jcception of ll.B.C. Home and Light, 
208 and many Continental stations. 
Handsome leather-look pocket size case. 
only 6i x H x I kin. approx. with gilt 

speaker grille and supplied with hand and shoulder straps. 
Parts Price List and Total cost of all £3 9 6 P. & P. 
easy build plans 2/- parts now only • • 3i6 

ROAMER SIX 
• 6 WAVEBAND!! 

e 8 stages-6 transisto.rs and 2 diodes 

Listen to stations half a world away 
with this 6 waveband portable. Tunable 
on MediUJn and Long Waves, Trawler 
band and three Short Waves. Push pull 
output. Sensitive Ferrite rod aerial and 
telescopic aerial for short waves. Top 
grade transistors, 3-inch speaker. hand .. 
some case with gilt fittings. Size 
7t x St x !tin. (Carrying Strap 1/6 
extra.) 

band for.,; __ ..,.,;::: 

Parts Price List and Total cost of all 
easy build plans 2/.. parts now only 

RADIO EXCHANGE BARGAINS 
I. ~~~~:c~~.~~~· -~~~~~r~~~~el~~.s~~~n~ir!P~~~~~;: ~;a~fr~~~e~;at~~~; ?lt!a~~~: tr::::ii~t~~ 

drcuits. lllL\ND NF;W in original sealed ca.rtoDB. 151·· P. & P. 1/6 • .Matching 'frans· 
formers for higher impedance 2/6 extra. 

2. i~i~ i~l~~~~~~ .dc~~C~e~~~~~~t~~g~:~~;U~~~~O~ig!f~~t!!~f r~e cx~~\~~~OJ ~~~~!;:;e:.it;~~ 
Yariahle out.vut. Te!es(;Opic Probe. I)ocket size alim·line case measures 41 x 31 X fin. 
Complete set of parts with full instructions. 19{6. P. & r. 1/6. , 

3. ~~,~~~ f~~~~~! Te~~~~;(~:~~~s:r~>\SII~!ts ~~~~:~og~~n ~!e1~;~~·e~1~* !~~!~tT;:~s::~o;!~e ;::~ 
rc\l grille, complete w1t.h Uial, Knobs, and 21;:" Speaker. i:iimple assembly instructions tree 
w1th set of tmrts. 39/6. 1'. & P. ~i/6. 

4. i,~~~~!e':t~~~~!~~~~l!~~~~r~:i~ro~1~!iud~~si!nse:ecti~lg~~~~;g~~u~~~~a~ru~0':roc;ls~ 
12 volt battery. Yariable input impedance. Matches directly into 25 ohms-35 ohms 
Luudspe<\ker. Hpeeial gain control eircult can also reduce noise to a minimum. All parts 
lnduding Transistors, Printed Circuit Hoard, etc. 42/6. P. & P. 2/6. Easy build plans free. 
'\\ith sett! of parts. 6" X 4"' ::15 ohm speaker. 12/6. P. & P. 1/6. · 

5. ~·~t~t0!u~~~gM(~~~~~~~~tt;ut~~~~;rri~~· s/:~~0:d 1~\~uf~l~t~~ri~~~ !ti{ ~~~:.r~~:: 
OlVE AWAY !'RICE lOh P. & 1'. 1/6. Switched type 2/6 extra. 

6. ~~~:.NG0.~g~~E~i~~l~d~,!~0~P8<~~·~.:~.ne l?l~~~r) ~e~~~~ mo~~a:/~~e ;it: ;~o;j6~1otion 

RADIO EXCHANGE Ltd. 
61a, HIGH STREET, BEDFORD. Phone: 2367 

Callers side entrance 
Barratts Shoe Shop 
Open _9-S p.m. 
Sots, 9-12.30 p.m. 
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A FEW SNIPPETS 
from the 

HOME RADIO CATALOGUE 
To give you some idea of the vast range of elect·rical 

and electronic' components to be found in the latest 

edition of our Catalogue we have taken a random 

selection of pages, showing a small part of each page. 

Page 147 

GOODMANS AXIOM 10 

Price £6 • 5 • 11 

(87 Speakers listed) 

Page 156 

BULGIN DOUBLE 
POLE ON/OFF 

SWITCH S483 
Price 8/3 

(128 Switches listed) 

Page 84 

BULGIN F297 
FUSE HOLDER 

Price 2/6 
(13 Fuseho/ders listed) 
(56 Fuses li~ted) 

Now this is only 6 out of 5,800 items, 900 of which 

are illustrated. Surely you cannot wait to see the 

rest! The catalogue costs 1j6, plus 1/6 postage and 

packing, and contains five coupons, each worth If· 
when used as directed. Fill in the Coupon and post 

today with a cheque or P.O. for 9f·· 

908 

Page 78 

EDDYSTONE 940 RECEIVER 
(4 Eddystone Receivers listed) 

Price £133.0.0 

(76 Eddyotone Components listed) 

Page 171 

NOMBREX AUDIO 
GENERATOR 

Price £16 • 15 • 0 

(28 items of Test Gear listed) 

Page86 

A BEGINNER'S 
TRANSISTOR CRYSTAL 

SET KIT 
Price £1 • 17 • 6 

(100 Kits listed) 

P•-•••-•••••-••-•••••-••••1 
Please write your name and address in block capitals 

NAME .............................................................................................................. .. 

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

I I .................................................................................................................................. .. 

• I HOME RADIO LTD., DEPT. PE, 187 LONDON ROAD, MITCHAM 

·-------------------------~ 



VOL. 1 No. 13 
NOVEMBER 1965 Practical Electronics 
TECHNOLOGY AND EDUCATION 
TECHNOLOGY has now become a !fashion word. The 

creation of a ministry devoted to the promotion of tech
nical advancement in industry has focused much attention 
on this su!bject. The need for such Governmenta'l sponsorship 
is generally accepted; at least, no one is likely to deny the 
importance of keeping in the van of technical progress. 

But much remain& to be done to dispel old prejudices in 
education. Arts and pure science have long been upheld as 
the highest intellectual attainment, while the practical appli
cation of such arts has been stigmatised as a somewhat lower 
form of human activity. 

* * * Happily, there are signs that a reorientation of ideas is 
taking place among leading figures in the educationa•l world. 
And, interestingly enough, these new thoughts are ger
minating not only in technical circles, but in what one might 
consider to be conservative areas of influence. 

In this year's presidential address to the Education Section 
of the British Association, Mr. J. C. Dancy, Master of 
Marl1borough College, deve,loped the theme that some experi
ence of creative technology is an essential part of a liberal 
education. 

There were (Mr. Dancy said) both theoretical and practi
cal reasons for regarding technology in secondary schools 
so highly. The gist of his argument was as follows. 

TechnO'logy involves a threefold creative activity: of 
intellect, of hand, and of eye. It thus embraces the skills 
of the scientist, the craftsman, and the artist. Creative 
technology is necessary to counterbalance the undue 
emphasis at present given to analytical faculties as in pure 
science. 

* * * Dealing with the practical argument, Mr. Dancy first 
made reference to the fact that creative work does bring 
its own reward, by satisfying a deep instinct in all of us; 
then he referred to a sociological aspect that will have in
creasing importance in the future. It is generally accepted 
that a reduction in working hours wi'l! be the outcome of 
extensive use of advanced technical processes in industry 
and commerce. The increased leisure time wiU tax the 
resources of everyone. Here then is one of the main tasks 
of modern education-to prepare us to cope with the leisure 
of tomorrow. 

In the concluding portion of his presidential address, the 
speaker recognised that the do-it-yourself habit has become 
part of our way of life and that it will play an increasingly 
important part in the future. We quote: "So the skills 
developed in creative activities at school have no lesser scope 
than a lifetime of fruitful use-in leisure time for some, but 
for others in their vocation". 
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ELECTRONICS 
AT BEVERCCTES 

An account of the world's most advanced coal mine. In this "mine of the 21st Century" all the 
complex coalface machinery is controlled by one white-coated collier sitting at the control panel 
away from the coalface. Semiconductors make possible the large-scale use of electronics underground. 

COALFACE mechanisation is now so widespread that 
it accounts for more than 80 per cent of the total 

output from British mines. But just as mechanisation 
has rendered the pick and shovel obsolete, so will new 
developments exploiting the opportunities provided by 
electronics soon make conventional mechanisation out 
of date-for a revolution is taking place underground, 
and modern technology is being applied to revitalise 
one of the oldest industries. 

The world's first remotely operated mine at Bever
cotes, Notts, will shortly be producing coal for elec
tricity power stations. In addition to being a produc
tion unit, Bevercotes is a field laboratory. Here work 
will continue into the further use of electronics and 
new developments will be tried out under actual 
mining conditions. These further developments will 
be the final steps towards the fully automated mine 
which experts confidently predict will within 10 years 

910 

account for at least 50 per cent of the National Coal 
Board's output. New ideas proved at Bevercotes 
colliery will be extended to other pits wherever possible. 

The reason for the National Coal Board's intensive 
research and field testing of new devices and systems is 
essentially economic: the need to produce coal at a 
competitive price in answer to the challenge from other 
power station fuels, particularly oil-and to achieve this 
despite a continuing decreasing manpower force in the 
industry. This apart, there is the very important 
human factor. The introduction of remotely con
trolled coal cutting machinery has already reduced the 
hazards faced by underground workers. As progress 
continues, a new type of miner will take over the 
comparatively few tasks remaining to be performed by 
humans, and he will be a highly skilled technician 
tending to some of the most sophisticated equipment 
found in any industry. 



SIGNIFICANCE OF SEMICONDUCTORS 
A couple of decades ago, before the advent of ~olid 

state devices, the large scale use of electronics equip
ment in a coal mine was entirely out of the question. 
The nature of vacuum valves, their need for high voltage 
supplies, the heat they generate, and their physical 
frailty, make them quite unacceptable for use in the 
potentially dangerous environment below ground. 

In contrast, semiconductors with their meagre 
appetite for electric current and their general robust 
nature have made it possible to design and build 
electronic units that are intrinsically safe against fire or 
explosion, and that are in all other respects entirely 
suitable to withstand the conditions peculiar to a coal 
mine. 

Bevercotes is a mine of great interest for the elec
tronics enthusiast. Before briefly describing the 
principal electronic systems incorporated in this 
"mine of the future", it will be useful to have a quick 
look at the general organisation of the mine and to note 
the progress of the coal from coalface to the special 
railway train which takes it away to the electricity 
generating station. 

THE MINE IN ACTION 
Coal will be obtained from five longwall faces, each 

approximately 270 yards long. The remotely operated 
longwall face has been in use in mechanised mines for 
some eight years; known as ROLF, it is a complex 
piece of machinery, including mechanical, hydraulic, 
electrical, and electronic equipment. It is based on an 
armoured conveyor with a number of self advancing 
hydraulically powered props, which support the roof. 
Cutting picks are mounted on a drum and this revolves 
as it is pulled along above the conveyor, the coal cut 
from the virgin face being deflected onto the conveyor 
by a plough attached to the machine. The armoured 
conveyor delivers the coal to a stage loader in a road
way running at right angles to the longwall face. 

I 

Both the power loader and the hydraulic supports 
are remotely operated from a control console mounted 
on the remote end of a rail mounted structure known 
as the pantechnicon which extends back down the road
way. The console is shown in our heading photograph. 

From the stage loader, the coal is transported by a 
belt conveyor system and finally fed into a 1,000 ton 
capacity [underground bunker. Coal is discharged 
from the bunker via a skip feed conveyor. The skip 
is wound some 3,000 feet to the surface, and the coal 
discharged onto a conveyor feeding the coal preparation 
plant. 

This plant has a capacity of 600 tons per hour and is 
designed to produce a product having an ash content 
of 15 per cent and a moisture content of 12 per cent 
suitable for use in electricity generating stations. 

The blended product is delivered to the outloading 
bunkers which are built over a railway track. When a 
train is correctly positioned under the bunkers, coal is 
fed into four weighing hoppers which are weighed 
automatically before being discharged into four 
separate rail wagons. The net weight of coal discharged 
in the wagons is automatically recorded on an advice 
note. The train is repositioned by the engine driver 
and the procedure repeated until the whole train has 
been loaded. 

SECTOR CONTROL 
Bevercotes is equipped with an ex ~nsive remote 

control scheme, operated from several m . nned control 
points. Each controller is responsible '<>:" a specific 
area of operation known as "control sector" and is 
under the overall direction of the central controller 
located on the surface. 

The sector control positions are as follows: 
1. Remotely operated longwall faces. 2. Underground 
transport (coal, men, material and dirt). 3. Shaft No. 1. 
4. Shaft No. 2. 5. Coal preparation plant. 6. Surface 
and underground ancillaries. 

Fig. I. A typical arrangement of the AEI Electronics voice frequency data transmission system as used at 
Bevercotes colliery 
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Each of the e sectors has facilities for remote control 
of the equipr1cnt within the sector from its own console, 
and can tr:o. :smit information to and receive informa
tion and instructions from central control and other 
related sectors. 

CONTROL AND COMMUNICATIONS 
SYSTEM 

Information regarding the operating state of all 
plants within all sectors, plant faults, and any hazardous 
condition, is transmitted to control centres and other 
sectors by visual eight-light indicators. These indi
cators are incorporated in a mimic display unit at 
surface central control and underground transport 
control centres. 

The control and communication system is based on 
the use of voice frequencies and time division multi
plexing techniques which have the desired effect of 
reducing cores in control cables. The system is 
operated using standard 3/-029 multi-core telephone 
cables, allowing two pairs of conductors to receive and 
transmit all signals for each underground transfer 
point. Twenty-four v.f.'s may be used for each pair 
of conductors. The frequencies of the 24 channels 
range from 420c/s to 3,180c/s with 120cjs spacing, and 
the signal is transmitted at a level of IOOV peak to 
peak. 

INTRINSICALLY SAFE 
Fire damp (methane with traces of other gases) has 

always been a serious hazard in coal mines. All 
electrical apparatus used in mines must either be 
housed in a flame proof enclosure, or must be intrin
sically safe-this means that the voltage and current of 
the power source must be of such a low value that 
should sparking occur, the amount of energy dissipated 
in this way is very limited and presents no danger of 
ignition of explosive atmospheres. 

The voice frequency multiplex system for telemetry 
and control functions at Bevercotes was developed by 
AEI Electronics. Using solid state techniques, this 
complex control system is fed by supply units with an 
intrinsically safe output of + 16, 0, - 6V. 
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(Left) Central control room at pithead. 
The mimic diagram of the complete 
mine system can be seen on the wall in 
the background. In the foreground is 
an electric typewriter, and at the 
extreme right, the closed circuit tele
vision console. 

(Far right) Remotely operated Gullick 
powered supports, with the face con
veyors naked. On the right of the picture 
is the haulage chain, with the coal 
cutting machine in the background 

(Below) Here, partly withdrawn from 
its place in the mimic diagram control 
console is one of the numerous elec
tronic boards 

All tuned circuits employ ferrite pot cores and 
polystrene capacitors, giving a temperature coefficient 
of about 100 ppmrc. The circuits are built on printed 
boards using gold plated edge connectors. The active 
components are solid state devices and reed relays. 

A typical arrangement of part of the system is 
shown in Fig. 1. Continuously running LC oscillators 
are grouped in blocks of four on one printed board, 
the oscillator outputs being switched by the control 
element. The outputs are summed by a two-stage 
transistor amplifier which drives the line transformer. 

At the receiving end, a buffer amplifier drives band
pass filters. Each filter covers four adjacent channels 
and is followed by four single tuned active channel 
filters. Each filter output is amplified and rectified to 
drive a two-pole reed relay. 



Analogue signals are standardised to 0-2V d.c. and 
are converted in the analogue modulator to a square 
wave with a repetition frequency in the range 5-25c/s. 
This is then used to modulate the carrier frequency. A 
bandpass filter between the oscillator and the sum
ming amplifier removes all but the primary sidebands. 

At the receiving end, a bandpass filter similar to that 
at the transmitting end follows the buffer amplifier and 
picks out the modulated carrier. In the demodulator 
the carrier frequency is removed and the modulation 
frequency reconverted to a direct voltage in the range 
0-2V corresponding to that at the transmitting end. 

Pulses at rates up to 30 per second can be transmitted 
by modulating the carrier. Bandpass filters are used 
as with the analogue system and at the receiving end the 
filter is followed by a monostable circuit driving a relay 
which can be used to drive electromechanical counters 
and similar devices. 

TIME DIVISION MULTIPLEX SYSTEM 
In order to accommodate a larger number of channels 

where low transmission rates are acceptable, a 64-
channel time division system is used. Two voice 
frequency channels are required, one for the multiplexed 
information and the other for stepping and synch. 

At the transmitting end a solid state switch steps 
round the 64 inputs sequentially at the rate of 25 per 
second. The information thus derived from the inputs 
is transmitted as amplitude modulation on one of the 

. v.f. channels. The second channel carries the stepping 
pulses which drive a second switch at the receiving end 
in synchronism with that at the transmitter. A number 
of bistable circuits are set up to correspond to the 
inputs and these drive changeover relays which form 
the output circuits. 

REMOTELY OPERATED LONGWALL FACE 
The ROLF scheme involves remote control and 

instrumentation of the roof supports, the coal-cutting 
machine, the face conveyor and various other services. 
The controls and instruments are all contained in a 
small cabin on the pantechicon, where the ROLF 
operator sits. From there he controls all the mach
inery and interprets the instrumentation display. In 
the initial phase at Bevercotes no control or instru
mentation functions are brought beyond this cabin, 
although spare channels are available to bring an 
instrumentation display to the surface if required. 

The coal-cutting machine is fitted with transducers to 
measure main and tail haulage, and a methanometer to 
sample the air near the cutter drum. The signals from 
these devices are processed by amplifiers on the machine 
and transmitted via an auxiliary cable to the cabin. 
In addition, a methanometer with an electronic trans
mitter is used to monitor the return air from the face, 
and power transducers incorporating AEI Hall-effect 
plates are fitted to contactors to monitor power con
sumption and to control the machine haulage rate. 

CHOCK CONTROL 
The roof supports on the first face at Bevercotes 

have been supplied by Gullick Ltd. They are fitted 
with a system of remote control and monitoring, made 
by AEI Electronics to NCB specification. This system 
consists of a set of control panels in the ROLF cabin 
which are connected via three heavy duty cables to the 
switching boxes fitted to the roof supports. On 
command, each roof support extends a horizontal ram 
to push the armoured conveyor forward to the coal
face, then retracts from the roof, and using the con-

A* 

veyor as an anchor pulls itself forward and resets to 
the roof. 

The chock control system controls this action re
motely by operating electrohydraulic valves on the 
support. Two processes are needed, namely selection 
of a support and control of the sequence of pushing 
the conveyor and advancing the supports for the whole 
face. The supports are divided into sections of 20, a 
unique address being achieved by selecting any section 
and any chock number between 1 and 20. Selection 
is by the same process in each case, signals on two out 
of five wires in the chock cable and the section cable 
causing coincidence circuits to operate and close the 
correct switching box relay. Direct current of either 
polarity may then be supplied via the third cable to 
operate either the push or advance valves, 

The important function of deciding which support 
should be operated, and the overall sequence, is carried 
out automatically by the snake control panel. This 
panel has a series of ring counters which are wired to 
suit the individual requirements of each coalface, and 
which keep in step with the whole operating sequence. 

BELT WEIGHER 
A conveyor belt weigher suitable for use underground 

has been designed. It is basically a high accuracy 
integrating device for producing a figure of total tons 
weighed. Differential transformers supplied with a 
stabilised primary current are used to measure the 
deflections of a pair of cantilevers which support an 
idler roller set, over which the belt passes. The signals 
from these transformers are added, converted to d.c. 
and applied to a "ramp" type analogue-to-digital con
verter. This converter assesses the load on the idler 
set and converts it to an intermittent pulse train, the 
pulse frequency being determined by a crystal oscillator 
and the number of pulses being proportional to the 
idler deflection. 

This process is repeated each time the belt moves 
six inches, so that the total number of pulses produced 
in a period is proportional to the material carried. 
A binary counter divides the pulse rate down to a level 
suitable to drive a counter calibrated in tons. 
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CONVEYOR CONTROL 
The whole coal transport system in the mine is con

trolled by one man situated in the underground trans
port sector control room. 

A klaxon gives warning when the conveyor motors 
are about to be started. A microphone picks up the 
sound from the klaxon and feeds this signal to the 
control unit; the conveyor system will not start unless 
the klaxon has been sounded for a pre-set period. 

Temperature protection, oil level and flow protection, 
and bad belt fault detectors are fitted to each conveyor. 
These two-state protection devices transmit a faulty/ 
healthy state indication to the central control. 

Belt transfer points are also monitored by television 
cameras in a closed loop circuit with a display at the 
underground transport control and in central control 
on the surface. 

METHANE DRAINAGE 
The present methods of longwall face mining break 

up the overlying strata, causing entrapped methane 
(fire damp) to be liberated so that it eventually travels 
through to the ventilated roadways. Drilling bore 
holes up into this strata enables exhausters to extract 
this methane and dispose of it on the surface so that 
the main ventilation stream is not overloaded. 

Transducers developed by the NCB are used to 
measure the methane purity and flow rate and these 
may operate valves at monitor and control stations in 
the event of abnormal conditions. It is necessary to 
send control signals from the surface to these points 
and also to receive signals from them, at the surface. 
The AEI v.f. signalling system is used for this purpose, 
transmitting four alarm signals from, and six control 
signals to, each double control station. The methane 
flow and purity information is processed so that it is 
similar to the standard v.f. signals and common 
transmission equipment may be used. 

PERSONNEL COMMUNICATIONS 
At Bevercotes every modern form of communication 

known in mining is being applied, each fulfilling a 
particular role in the integrated scheme. 

Electronic modules for the control console being assembled 
In the AEI Electronics factory at Leicester 

A 200-line PABX telephone exchange serves th 
whole colliery. Party line working, priority and emer
gency calling are incorporated. The central control is 
linked with certain outstations by a management control 
loud-speaking telephone system. A two-way " clear
call" industrial communications system operating 
through the PABX exchange is installed for paging any 
person on the surface. 

Key persons underground carry a one-way receiver 
and can be paged from the surface manual exchange. 
Signals are transmitted on a 30 kc/s carrier and radiated 
from a loop erected in the mine roadway. On receipt 
of the appropriate tone, the receiver emits a series of 
loud "bleeps". The person called then contacts control 
via the nearest telephone. 

Another inductive loop communication system pro
vides two-way speech communication between the 
underground transport controller and the drivers of 
locomotives. 

TRANSMISSION OF INFORMATION 
Production data in digital form from the central 

control desk (and any other desired information) is 
fed into an electric typewriter in central control and 
transmitted simultaneously to a slave typewriter 
situated in the general manager's information room. 

COAL PREPARATION PLANT CONTROL 
ROOM 

Apart from, the out-loading bunkers, all equipment 
in the coal preparation plant is remotely controlled 
from the control room within the plant. 

The mimic panel indicates every drive condition; 
positions of all valves, together with tonnages through
out the plant, specific gravity of media, tank levels, 
bunker levels, and air pressures are also indicated. 

MANPOWER DEPLOYMENT 
An indicator unit in central control shows the state 

of manpower deployment of surface and underground 
sectors. The signals are manually initiated from the 
facsimile board in the manpower deployment centre. 

The centre is designed round an electronic deploy
ment system, specific reporting positions being provided 
for each district or sector of the mine. An information 
plug is provided for every underground worker. 
Each plug is labelled and coded with the worker's 
personal number and other information concerning 
his trade, etc. The plug contains up to 25 steel 
pins, the number and position of which indicate the 
required details. 

On reporting for duty at the commencement of a 
shift, the worker takes his personal plug from a parking 
board and hands it to the deploying officer who 
inserts it into a frame identified with a particular 
sector of the mine. 

The frames are eventually fitted onto the deployment 
boards of the electronic scanner. Associated with each 
pin socket on the scanner are a pair of conducting 
loops. One of these loops is energised from a 6kcjs 
signal during the scanning operation. The presence of 
a pin will result in the production of a flux which in 
turn will induce a voltage in the second loop, and this 
output signal is applied to the control unit. Here it is 
converted into a suitable form to operate a teleprinter 
and punched tape machine. 

The records thus produced are used as the basis for 
a time keeping system and from the punched tape the 
NCB divisional computer centre will produce the weekly 
payroll without further direct labour. * 
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loud speaking 
intercom 

with an audible 
calling signal 

By R. E.. F. Street 

INVALUABLE ASSET FOR THE 
INVALID BUSY HOUSEWIFE AND 

QNE OF this month's blueprints shows the details for 
making an intercom system designed for use 

between the front door of a house and the kitchen. 
A busy housewife is thus able to convey messages to 
tradesmen without the need to leave a particular chore 
or child unattended. It has been found to be a 
considerable asset to an invalid or handicapped person 
who is left alone in the house. 

No doubt readers will be able to find a host of 
applications for the system, since it is entirely self
contained in two units and does not rely on an external 
source of supply. 

A "calling" system is also incorporated so that the 
caller at the front door can attract the attention of 
the occupant, so dispensing with conventional bell and 
knocker systems. Alternatively, the calling system 
may be omitted if the conventional systems are pre
ferred. Even with the calling system, the number of 
interconnecting wires is kept to a minimum; there are 
only three wires used here. 

CIRCUIT DESIGN 
The circuit of the unit is shown in Fig. 1 on the 

blueprint. Basically, it consists of a four-transistor 

amplifier having a maximum output of about 500mW. 
The amplifier is conventional in circuitry, apart from 
R5, the function of which will be explained later. 

When designing the unit, the aim was to employ 
readily available components, and this meant that 30 
loudspeakers were called for. It was decided to use 
a single loudspeaker at each end of the two-way 
intercom system and use them alternately as micro
phones and loudspeakers. The switching necessary to 
accomplish this procedure is carried out by a four-pole, 
three-way switch, Sl. The three positions of the 
switch, which is situated at the same end of the system 
as the amplifier, correspond to "off", "speak", and 
"listen". 

When either loudspeaker is used as a microphone, it 
is matched into the first transistor TR1 by means of a 
transformer Tl. The transformer suggested is a 
miniature type having a ratio of 50 : 1 and originally 
intended for use in the output stage of a valve radio 
receiver. It is connected to provide a step-up ratio of 
1 :50 to the base circuit of TRl. A conventional 
microphone transformer of ratio 35 : 1 was tried but 
was much larger, more expensive, and did not give 
such good results as the type specified. 
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SWITCHING 
The input and output circuits of the amplifier, and 

the loudspeakers, are switched by Sla and Slb respec
tively. The "off" position of Sl connects the loud
speakers in the same manner as the "listen" position 
as will be seen from the circuit diagram. 

The remaining sections of Sl (Slc and Sld) are used 
for switching the battery supply. The negative side 
of the battery is permanently connected to the negative 
line of the amplifier while the positive side of the 
battery is wired to the wiper of Sld. In the "speak" 
and "listen" positions of Sl, the positive side of the 
battery is connected to the positive line of the amplifier, 
but in the "off" position, it is connected to the third 
wire of the three-core cable connecting the door unit 
to the amplifier unit. 

The door unit is fitted with a push-button switch S2 
and when this is pressed, even if the main unit is in the 
" off " position, power is applied to the amplifier. 
Switch Slc is used to render the push-button S2 
inoperative when the main unit has been switched to 
"speak" or "listen". 

COMMON IMPEDANCES 
It will be seen that on the circuit diagram wire B 

from Tl and wire G from T3, and one side of each 
loudspeaker, have been joined together at a single 
point, which is then connected to the positive line of 
the amplifier. This procedure is most important; if 
the wiring is not carried out in the fashion indicated in 
Figs. 1 and 3, there is likely to be a small impedance 
common to both the input and output circuits of the 
amplifier. Since the amplifier has a very high gain, if 
only a few inches of wire are common to both input 
and output circuits, severe feedback will result and the 
symptoms can be most bewildering if they are not 
expected. 

It was thought when designing the unit that it 
would be useful if there could be some means of 
"calling" the amplifier unit from the door unit. When 
S2 is operated, power is supplied to the amplifier when 
the amplifier unit is in the "off" position. Since the 
"off" position of Sl places the loudspeakers in the 
same configuration as in the "listen" position, it might 

Main 

amplifier 

unit 

and 

control 

panel 
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be thought that pressing S2 would enable the person 
using the door unit to speak and be heard from the 
loudspeaker in the amplifier unit. However, this is 
not so if the previously mentioned "common 
impedance" remarks are observed and "earthing" 
connections are adhered to. 

The supply from the positive terminal of the battery 
passes via one of the leads of LS2, and the lead is thus 
common to the input circuit of the amplifier and the 
battery supply. The resulting "howl" of feedback is 
sufficient to attract the attention of anyone near the 
amplifier unit. Of course, the person at the amplifier 
unit then uses Sl in the normal way to speak to the 
person at the door unit. 

This simple system using feedback to produce an 
audible signal is quite adequate. Its main disadvantage 
is that the note produced is not particularly harmonious, 
but this will not normally be disturbing since it is 
only heard momentarily. 

CALLING SIGNAL 
For the system to work satisfactorily, the volume 

control of the amplifier must not be at its minimum 
setting. R5 is inserted so that, when VRl is at 
minimum volume setting an output will still be obtained 
if a signal is applied to the input of Tl. The value of 
R5 can be varied in the light of experiments; if the 
howl produced on pressing S2 is too low or too high 
in volume, R5 can be increased or decreased slightly 
as appropriate. The value (39 ohms) was found to 
give adequate volume of howl under normal con
ditions. There may be a bell-push and bell associated 
with the front door already in use. If so, then 
obviously, the "call" system described here will be of 
little value, and may be omitted. The cable linking 
the amplifier unit to the door unit can then be of two
core type, wire L being omitted. 

If required, a miniature buzzer could be fitted in the 
cabinet of the main unit and wired to function when 
S2 is operated. It would be advisable to use a separate 
battery for the buzzer since the specified battery would 
have insufficient capacity; Slc could still be used to 
prevent S2 from having any effect when Sl is in the 
"speak" or "listen" position, The buzzer would be 
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wired between the wiper of Slc and the wire which 
goes to S2, and the lead joining "0" on Slc to "0" 
on Sld would be disconnected. The battery for the 
buzzer would then be connected with the negative lead 
to "0" on Slc and the, positive lead to the positive line 
of the amplifier. 

AMPLIFIER CONSTRUCTION 
The amplifier itself is built on an 18-way component 

groupboard but it should be noted that if parts larger 
than those shown in Fig. 2 on the blueprint are 
employed, it may prove difficult to accommodate them 
on the board. Full details of the wiring are given on 
the blueprint and it is recommended that the com
ponents be fitted to the groupboard first, as indicated 
in Fig. 2, omitting for the time being the connecting 
leads A to I. The mounting lugs of Tl, T2 and T3 
are soldered to tags on the groupboard. This is 
important in the case of T2 because the transformer 
clamp provides a link between R13 and the common 
positive line. The transistors should be wired in last, 

/ 
WOODEN BLOCK TO 
LIMIT MOVEMENT 
OF BATTERY 

Fig. 6. Constructional details of the main amplifier unit, 
made from *in thick plywood and covered with a plastic 
laminate. The removable panel provides easy access to the 
battery. All parts are glued and screwed. 

taking due precautions against damage from the heat 
of the soldering iron by using a suitable heat shunt. 

When the amplifier has been built, it can be tested, 
after connecting the volume control and the two 
loudspeakers to the appropriate points. Having 
established that the amplifier works satisfactorily, it 
can be wired up to the switch Slas shown in Fig. 3. 

Note that ~Sl consists of two two-pole, five-way, 
make-before-break wafers. The switch is a Radio
spares "Maka-Switch" type and the movable "stop" 
should be positioned to convert the wafers into two-pole, 
three-way types. The diagram (Fig. 3 on the blueprint) 
makes clear which tags on the wafers are disregarded. 
It is important that the switch obtained is of the 
make-before-break variety; if it is not, then damage 
may result to the two output transistors if at any time 
the secondary winding of T3 is left open-circuited 
while there is an input signal to Tl. The use of an 
m.b.b. switch ensures that the secondary winding of 
T3 is always loaded, a necessary requirement to prevent 
TR3 and TR4 "running away". 

continued on page 937 

T' 
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%' 
1+------7"'-------l 

Fig. 7. The front panel of the main amplifier 
unit. This can be made from plastic laminate 
sheet. The size of the loudspeaker hole and 
the position of the fixing screws depends on 
the loudspeaker used 

)~.I 
BASE BOARD 3"X 3%" FORMICA PANELS 

TO ACT AS 
WEATHER -SHIELDS 

POSITIONS OF 
RUBBER FEET 

6y;· 

~---"-""~~ 0 l 
~-------1y;·---------~ 
Fig. B. Baseplate of the main 
amplifier unit. Four rubber or 
plastic feet are fitted to prevent 
damage to paper or paintwork on 
the wall 

917 



AUDIO OSCillATOR 
& VAlVf VOlTMtrfA 

PART ONE 

By H. T. KITCHEN 

SPECIFICATION 
Oscillator 

Frequency Range 
I. 25cfs to 250cfs 
2. 250cfs to 2,500cfs 
3. 2,500cfs to 25kc/s 
4. 25kcfs to 250kcjs 

Output 
I. 10 volts 
2. I volt 
3. 100 mY 
4. 10 mV 

The range and output are continuously variable. 

Distortion 0·2% IOOcfs to 25kcfs; 
0·5% 25cfs to IOOkcjs 

Frequency response ±I dB 25cjs to 50kcfs; 
± 2dB 25kcfs to 150kcfs 

MANY AMATEURs who take audio seriously, progress 
to the stage where they want to carry out tests on 

equipment they already possess, or may be building to 
perform a particular task. In order to make these tests, 
suitable equipment is necessary and it is at this stage 
that the short-comings of the multi-range testmeter are 
often revealed owing to the shunting properties of the 
relatively low resistance meter coil. The acquisition of 
a valve voltmeter can prove to be an expensive pro
position, unless one is able to build such an instrument 
himself. 

This article sets out a suitable specification which 
combines an audio frequency oscillator with a valve 
voltmeter in one cabinet, without incurring excessive 
expense, while at the same time being reliable and 
reasonably simple to construct. Care had to be 
exercised to avoid instability in the h.t. line by using 
generous smoothing and decoupling arrangements to 
reduce this to an immeasurably low value. All the 
components are conservatively rated to provide long 
life, to minimise heat dissipation, and to obtain good 
frequency stability of the a.f. oscillator. 

It is not intended to give point-to-point instructions, 
since it is felt that the complete unit will appeal more to 
the advanced constructor, who will not only be able to 
work from the information given, but will most 
probably modify it to suit his own requirements and 
whatever components he has to hand. The less 
experienced constructor however, should be able to 
build the unit provided he is capable of working from a 
circuit diagram used in conjunction with a wiring 
layout. 
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Valve Voltmeter 
Input Range 
I. 500 volts 
2. 50 volts 
3. 5 volts 
4. 0·5 volt 
5. 0·05 volt 

Frequency response on ranges 3, 4, and 5 only : 
±I dB 25cfs to 50kcfs; 
±2dBIOcfs to 150kcfs 

Standard, easily obtained components are used 
throughout with one exception-the thermistor. It is 
the author's experience that an order placed for the 
thermistor may take up to six weeks to materialise 
although some shops do stock them. With regard to 
the other components, buying new, or carefully and 
thoroughly tested old ones, is the best guarantee 
of success; too much otherwise excellent equipment 
may be rendered virtually useless because of salvaged 
and untested components being used. 

CASCODE 
Several commonly used circuits were considered and 

the reason why the present circuit was chosen may prove 
of interest. There are two basic forms of a. c. voltmeter 
using valves or transistors. 

The first type the "rectifier/amplifier" is commonly 
used for r.f. measurements and usually consists of a 
diode rectifier followed by a high gain d.c. amplifier. 
The d.c. amplifier has to be carefully designed to guard 
against drift, and the rectifier requires several hundred 
millivolts across it to provide a reasonably linear scale, 
this precluding all very low voltage measurements. 
This type, therefore, is almost automatically excluded for 
most audio frequency work. 

The second type is the "amplifier/rectifier" and is 
most suited for audio frequency measurements, for 
with careful design, a full scale deflection can be obtained 
for an input as low as lmV. Some very expensive 
commercial instruments are even more sensitive but are 
seldom necessary to most amateurs. 



The "amplifier/rectifier" meter can again be divided 
into two basic types: cascade amplifiers and cascode 
amplifiers. A glance at the circuit diagram of a 
television turret tuner will show that the r.f. amplifier is 
almost always cascode connected, providing high gain 
and good bandwidth, this being the reason for the 
present choice of circuit shown in Fig. 1. 

Cascade amplifiers are capable of providing very high 
gain, but due to "Miller" and other esoteric effects, the 
h.f. response is rather restricted and decreases further as 
more stages are added to try to increase the overall gain. 
Cascode amplifiers on the other hand have an enhanced 
h.f. performance for a given gain and with care can be 
made very stable. 

METER CIRCUIT 
Referring to Fig. 1., VI is the cascode stage where 

V la, which has R8 as its anode load, acts as the anode 
load of VI b. Resistors RI to R5 form the input 
potential divider and should be of the best quality 
possible, for any change of resistance or noise generated 
here will affect the meter reading. Cl serves to block 
any d.c. voltage which might be present, such as the 
fipple voltage on an h.t. line which is being measured. 
RlO and R12 form the bias resistors for Vla and Vlb, 
and also the potential divider for applying negative 
feedback. C3 is the normal . cathode decoupling 
capacitor. . 

The signal from the anode of V la is direct coupled to 
the grid of V2a, which functions as a cathode follower. 

Since its input impedance is high V 1 b is only lightly 
damped to prevent undue loss of h.f. performance. 
Lack of phase reversal in V2a means that negative 
feedback can be applied from the anode of the output 
stage (V2b) to the cathode of Vlb. 

The amplified output from the anode of V2b is 
applied via C7 to four GEX34 germanium rectifiers 
connected in bridge form to the meter. CS is provided 
to damp the needle movement. 

C6 is the cathode bias capacitor connected across 
R16 and has the low value of l,uF. At low frequencies 
C6 has very little effect on the gain of V2b, since its 
reactance is high in comparison with R16. As the 
frequency across C6 increases, its reactance decreases 
shunting Rl6 more and more, hence increasing the gain 
of V2b and compensating for voltage losses at high 
frequencies. The junction of D3 and D4 is returned 
to the junction of C3, RlO, and Rl2, via Rll. 

During calibration R12 is adjusted so that the meter 
reading corresponds to a given input. In the prototype 
a value of 33 ohms was just right, but due to component 
tolerances it may require adjusting in subsequent 
models. It may be easier to substitute a wirewound 
potentiometer with a resistance of 50 or lOO ohms. 

OSCILLATOR 
Fig. 2 gives the circuit of the audio oscillator, which is 

based on a conventional Wein bridge with three EF80 
valves, the first two forming the oscillator proper and 
the third being arranged as a cathode follower. 

Fig. I. Circuit diagram of the valve voltmeter 
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Fig. 2. Circuit diagram of the audio oscillator 

Although the ouput could be taken from the anode of 
V4 the small extra expense of a cathode follower is well 
worth while, since it completely isolates the oscillator 
section from the effect of varying loads, so preventing 
unwanted deviations in frequency. 

The cathode follower loads, from infinity (open 
circuit) to zero (short circuit), have no noticeable effect 
on the frequency and in fact the output can be connected 
directly to a loudspeaker under test, although the 
applied voltage will be very low. 

V3 and V4 are used to form the oscillator, of which 
the frequency determining components are VC2, VC3 
and R18 to R25, the resistors being selected by S2a and 
S2b. The lowest frequencies are obtained with the 
highest value resistors (range 1) and with VC2 and VC3 
at maximum capacitance. The frequency of oscillation 
is given by 

1 
fo = 21ry(R1RaC1Ca) 

where R1 includes the valve and load resistances in 
parallel. The required voltage gain is 

N = 1 + lJ:J + (72 

R2 C1 

Since R1 = R 2 and C1 = C2, fo is inversely propor
tional to Rand C and the output voltage is a third of the 
input, or9·5dB. If the gain of the oscillator valves, and 
their phase Shift, can be kept at 9·5dB and zero degrees 
respectively, the valves will oscillate at a frequency equal 
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V3.V4,V5 
EF80 

53 

's' IS INTERNAL SHIELD 
AND IS CONNECTED 

TO CHASSIS 

to fo. From the anode of V3 the signal is passed to the 
grid of V4, which brings about the phase reversal 
necessary for oscillation, and returns the signal to V3 
via C9 and the frequency determining components. 

To minimise unwanted phase shift in the oscillator 
.valves, which could upset the oscillator frequency, 
negative feedback is introduced into the cathode of V3 
by means of thermistor R28. This also stabilises the 
oscillator output keeping the amplitude constant within 
2dB over .the entire range and within !dB up to 50kc/s. 

From the anode of V4 the signal is fed via Cll to a 
coarse attenuator which introduces 60dB attenuation in 
three 20dB steps, providing outputs of lOV, lV, lOOm V 
and lOmV, which can be further attenuated by VR1 
acting as a fine output control. 

POWER SUPPLY UNIT 
Fig. 3 shows the power supply circuit which is quite 

simple and calls for no special comment. C16, and 
C17 in conjunction with the l.f. choke form the main 
smoothing components, while R38, C14, R39 and C15 
provide further smoothing and assist in decoupling the 
two h.t. supplies which are considerably ripple free. 
Cross-modulation between the oscillator and meter 
circuit via the h.t. has not been detected. 

CHASSIS 
The chassis should be constructed from a sheet of 

18 s.w.g. aluminium 16-!in x ll!in drilled and bent in 
accordance with Fig. 4. The valve holder and 
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Famous British P.V.C. RecordlnJ Tapes 

71n. L.P. I,BOOft. 19/6 7in. D.P. 2,400ft. 29/6 
S~in. L.P. !,200ft. 14/6 Stin. D.P. 1,800ft. 24/6 
6in. LP. 900ft. 11/6 Sin. D.P. 1,200ft. 18/6 

BAKER LOUDSPEAKERS BOOKS (Please Add Postage) 
"W.W ... Radio Valve Data .................... . 7/6 

5/-
61-
6/-
8/6 
5/-
4/6 
6/-
5/-
216 
716 
51-
5/-

FULL WAVE BRIDGE SELENIUM RECTIFIERS: 
2, 8 or 12 v. outputs, H amp., 8/9; 2 a. ll/3; 4 a .. 17/6. 
CHARGER TRANSFORMERS. Tapped input 200/250 v. 
for charging at 2. 8 or 12 v., U amps .• l6/6: 2 amps., 17/8; 
4 ampt,, 22/8. Circuit included. Amp meter 5 amp, 10/6. 
MOVING COIL MULTIMETER TK20A. 0-1,000 v. AC .. /D.C, 
ohmt. 0 to 100 X:., 0.150 mA. Pocket size 2in. scale. 49/6. 
EP10K (10K 0 per v.) 1,000 v., 300 K •• 260 mA. 79/6 

NEW MULLARD TRANSISTORS 
OC71 8/-: OC72 7/8; OC81D 7/8; OC81 7/6; AF116 10/6; 
AF114 11/-; OC44 8/-: OC46 8/-; OC171 91-: OC170 8/8: 
AF117 9/8. OC28 12/6: Transistor Holders 1/3. Sub 
Miniature Condensers. 0.1 mFd., 30 v.l/3; 1. 2, 4, 5,, 8 
18, 26, 30, 60, 100 mFd., 15 volt 2/8, Diode OA81 3/-. 

VALVE HOLDERS. EA60 6d. MOULDED 1nl. Oct. 8d. 
Mazda Oct. 8d.: B7G, B8A, B8G, B9A, 9d.; B7G with can 
1/8. B9A with can 1{9. Ceramic Oct., EF50, B7G. B9A, 
1/-. Valve base plugs B7G. B9A, lot. Oct., 213. 

NEW HI-FIDELITY 
MODELS 

12in., 15 w. Stalwart 3 or 15 

~~~~: 12~go},31i~~~ Sgns. 
12in. De Luxe Foam suapens-

~~~5~-~~:on:~;,~~ 9gns. 
12in. Bass 25 w. 
26-15,000 c.p.s, 

12in Super 20 w. 
20-20,000 c.p.s. 

12gns. 
16gns. 

NEW GROUP MODELS 
FOR BASS, LEAD and 

RHYTHM GUITARS 

"Group 25" ~i~Mgiic2:.~~~t~ 
"Group 35" ~~M~o;~.~att, 
"Group 50" ~~~'lo~J~o·:.~.~·.tt. 

Sgns. 
8~gns. 
18gns. 

High Fidelity Speaker Enclosures ........ . 
Tr-ansistor Communication Sets ........... . 
TV Fault Finding ....................... . 
Mullard Audio Amplifier Manual 
Radio Valve Guide, Books l, 2, 3. 4 or 5 
Pr-actical Radio Inside Out ................. . 
Tr-ansistor- Audio Amplifier Manual .. . 
Shor-twave Tr-ansistor Receivers ..... .. 
International Radio Stations List ........ . 
Modern Transistor Circuits, Beginners .. . 
Sub~Miniature Transistor Receivers. 
How to Receive Foreign T.V ........ 

JACK SOCKETS Std. open~circuit 2/6, closed-eircuit 4/6. 
Lead 6h Grundig type 3~pin 1/3; Grundig Lead Type 

~:Ono Plugs 1/-. Socket 1/-. Banana Plugs 1/-. SGCkets IJ ... 
JACK PLUGS STANDARD. Screened 3/·. Grundig 3~pin 3/6. 
BULGIN NON-REV PLUGS and SOCKETS. P74 2-pin 4/3· 
P73 3-pin 4/6; P194 6-pin 6/6; P466 6~pin 12/6; P360 4;.: 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
t w., ~ w.,1 w., 20", 4d.; 11 w. 8d.~ 2 w. 1/-; ~ w. 10~~ 6d, 
HIGH STABILITY. 1 w. 1 ~;) 2/-. Preferred values 
10 ohms to 10 me g. Ditto 5°;,. 10 ohms to 22 me g .• 9d. · 

5 watt 1, 0.6 to 8.2 ohm 3 w. 1/8 
10 watt J WlltE-WOUND RESISTORS { 1/9 
15 watt 10 ohms to 6,800 ohms 2/-

GRAM AMPLIFIERS 
Valves: UY85 Rectifier and UCL82 TriodejPen
tode 3! watts output. Size (inc. valves) 5 X 5!- X 
2in. deep. New and Tested complete 3 ohm output 
to~e and volume ONLY J7j6 P. & p 2 ,6 on;'off controls. • ' 

Volume Controls 'I 80 c,r:~E Coax ~fiNlJ''fii8~ri~~ .. ~~%get. With sliders. 0.3 a., lit~, 
0.2 a., 1.2 K .• 0.15 a .• 1.5 K .• 0.1 a., 2 K., 6l .. each. 

Long. s.pindles. Midget Size Semi-air spaced 6d. yd. LINE CORD 100 ohms ft. 3-way 11- ft. 
5K.ohmsto2Meg.L0Gor 40 yd. 17/6. 60 yd. 26/·. WIRE-WOUND Pots. 3 : WIRE-WOUND 4-WATT 
LIN. ~LIS 3(·. D.P. 416. Low loss ·f>dB. per 100ft: WATT Pre-set Min. T.V. : STANDARD SIZE POTS. 
Stereo L/S 10/6, D.P. 14';6. at 500 mc/s. Type. All values 10 ohms I LONG SPINDLE VALUES 
Linear or Log Tracks. t Ideal 625 lines 1/6 yd. ~~;:o~30ak_et~ k ~e~:. ~~:: 1 ~~0 <Jr~~. to 50 K., 6/6: Ready for use 200-250 v. A.C. 
COAXIAL PLUG 1/-. PANEL SOCKETS 1/-. LINE SOCK- SPEAKER-FRET. Tygan various colours, 52in. wide from 

BARGAIN XTAL PICK-UP ARM ETS 2;... OUTLET BOXES, SURFACE OR FLUSH 4/-. 10/-ft.: 26in. wide from 5/- ft. Samples. large, S.A.E. 
BALANCED TWIN FEEDERS 6d. yd., 80 or 300 ohms. EXPANDED METAL. Gold or Silver 12 x 12in. 6/-. Complete witll ACOS LP-78 Turnover Head 201· Stereo 30/- TWIN SCREENED FEEDER 1/- yd., 80 ohms. ARDENTE TRANSISTOR TRANSFORMERS 

TRANSISTOR MAl NS Ell MI NATORS 29/6 ~~L,!~~~PJX~~~~~:L A:l,RJ:J"si16 ~2~':;c::t~l';_ io 33in. ~:g~· n:fT i 1 f~h J:•~l~n ohm•rr OC72, OC81. lli-
PP1·8 volt, PP9M9 volt (All same sizes as batteries) naoss: 1i.s ~ 1 ~~tp~t8 to 3 oh~~v~~r <gc~~:~c~81 : : U~::: 
DOUBLES 42/8. PPl+PP1, PP9+PP9, PP11-41+41. THE "INSTANT" BULK TAPE ERASER D239, 4.6:1 Driver: D240. 8.6:1 Driver .. , ... ea. 11/6 

WEYRAD PSO Transistor Coils AND RECORDING HEAD ~~~?-~~;a~i~~:!~~s~?!ir.?T.5K.s~i~c.he.dVC~!!? ~~= 
.~::'!ar8 a~~J~~At.~ .. ~~~~~ I g~:r ~o;::~:·LFDT-i:::::::ts DEMAGNETIZER~ 200;250 v. A. C. 35/· :o~~!! fa~~::~~!~: ~~:~~s~~in .• f:e::w7~~ li~~es51~iJe~~ 
Oac. P50/1AC ............... 5/41 PrintedCircuit,PCAl. Ready 7in., 6/6; 11 >< 3in. 6!6; 11 >< 7in. 7/6; 13 x Sin. 9/6; 14 x 
1stand2ndi.F.P60/2CC drilledandprinted ........ .IB/6 C.R.T. BOOSTER TRANSFORMERS llin. 12/6: 15x14in., 16/-. 
470 kc;s ............... each 5/7 J.B.TuningGang ...... 10/6 for heater cathode short circuit or tubes with AI.UMINIUM PANELS 18 s.w.g. 12x12in. 5/6; 14x9in. 
8td, l.F. P50i3CC ......... 8/· Booklet ........................ 2/.. failing emission. Full instructions supplied, 4/6; 12 x8in. 3/6; 10 x7Jn. 2/9; 8 x 6in. 2/·; 6 x 4in. 1/6. 

~~~~~~g~~~s~~t~~h~~~:~s ::::g: (Stereo 2Sm:.in~~n~1~3t;.~~ti~l~:!d.25')o and 50';~ boost ri~-~ .. ir:t!~~0~2~J~n~ s~~~e~ A.C. lBw. 
GARRARD AT6 Autochangers £10.10. ~~;~) ta_te vo tage requ~re ' PRICE IS,'6 COLLARO TAPE HEADS 35/· pair 

RETURN OF POST DESPATCH Post 1/6, List If-, c.o.D. 2/6 extra. (Export. Send remittance and extra postage, no c.o.D.) CALLERS WELCOME 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, 
WEST CROYDON :::~~h•;:os 

D.I.Y. with 
GOODMANS 
HIGH 
FIDELITY 
MANUAL 

A new, larger and more colourful edition-revised and completely 
up-to-date. lt contains articles of particular interest to the D.I.Y. 
enthusiast-including special beginners page, advtce on stereo, 
'stage-built systems and full cabinet drawings. Whether building or 
improving your own audio· set-up or choosing a complete speaker 
system, you'll find it useful and interesting as well as tnformattve. 
Ask your Goodmans dealer or send coupon for your FREE copy. r----------------, I Please send me a free copy of the Goodmans High 1 
I Fidelity Manual 1 
1 Name __________ ................ , ........... , ........................................... --.... --... ··-- · .... """""I 
I Add re ss __ ......... --............ -- ..................... __ ............................ , __ ................... -- , ... , , ........... 1 I """"'' ...... P.E.11 L--- ~··:··:: .. :;_ .: .. ~···=· .. ~ - - - -1 

Go 0 D MAN S~'!~z~~~~~~~~I7::·~~~1dM.I!~.Exo 
A Member of the Rentaset Group 
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HOUSING 
See how this superb cabinet will take 
your records, turntable, tape-recorder, 
amplifier and tuner·--all within its 77 
inches length. Hl·fl? 

Teak, Walnut or Mahogany,<!<! gns. 

1 RECORD lta~mmama 
Write now (or catalogue of full range and .nearest stockist (UK only): 

(Dept. PEII) Brook Rd., London, N.22 
Telephone : Bowes Park 7487 
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Fig. 3. Power supply circuit 
providing two separate h.t. 
supplies: 

-+-~----------<~---4-------+--4---+---__..,.E H.T.I for the valve voltmeter; 
H. T.2 for the audio oscillator 

smoothing capacitor holes should be positioned as 
shown. The remaining components should then be 
placed in position and the positions of the fixing holes 
marked and drilled or filed out. Although the controls 
along the front of the chassis are shown staggered, they 
can if so desired be placed in a straight line, the size of 
the components actually used being taken into con
sideration. 

When the last hole has been cut out the chassis 
should be cleaned and painted; hammer-finish paint is 
quite attractive but is by no means essential. 

Dimensions for the front panel are not given since 
they depend on the meter actually used and upon the 
height of the tuning capacitor spindle from the chassis. 

Jackson Brothers supply a small template with the dial 
so no difficulty should arise on this score. The holes 
for the controls and coaxial sockets are accurately 
marked out by aligning the finished chassis with the 
front panel and scribing through. The greatest care 
should be exercised when working on the front panel 
and cabinet, for nothing looks worse than scratches 
and gouge marks where the file or drill slipped. 

Two small screens should be made from aluminium 
to enclose the two range switches 81 and 82, these being 
shaped and dimensioned as required. The screen 
round 82 could perhaps be dispensed with without any 
ill effects but the screen round 8 l is essential, because 
any hum picked up by the range resistors will show up as 

Fig. 4. Drilling details of the 
whole chassis giving the positions 
of the main components to be 
mounted. Small holes for nuts 
and bolts are not detailed since 
they can be marked from the 
components used 
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Fig. 5 (below). Layout of components on the underside of the chassis 
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COMPONENTS • • • 
Resistors 

RI S20k11 
S2k11 
S·2k11 
a2011 
9111 

11% high stab. 4- watt 
R2 
R3 
R4 
RS 
R6 
R7 
RS 
R9 
RIO 
RII 
Rl2 
Rl3 
R14 
RIS 
Rl6 
R17 
RIB 
R19 
R20 
R21 
R22 
R23 
R24 
R2S 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R3S 
R36 
R37 
R38 
R39 
R40 

I·SM11 
120k11 
220k11 
10k11 
68011 
IOkO 

5%! watt. 

33 n (see text) 
IOkn 10% I watt 
120kn 
2·2M11 
68011 
47kn 
20k11 
200kn 
2M11 
20Mn 
20kn 
200k11 
2Mn 
20M11 

S%! watt 

1% high stab.! watt 

22kn S% 4- watt 
3·3kn S% 4- watt 
200kn Thermistor type ASSI3/IOO (S.T.C.) 

IMO } 
IOkn 5% 4- watt 
27011 
47k11 (see Calibration in part 2) 

82k11 } 
8·2k11 10/ h" h b J. 
82011 /o 1g sta . 2 watt 

820 
270k 11 S% i watt 
33011 S% ! watt 
8·2k11 10~ 2 watt 
2·2k11 10'}0 2 watt 

Miscellaneous 

Potentiometer 
VRI Skn linear carbon miniature 

Capacitors 
Cl 0·25/'F paper SOOV 
C2 0·04/'F paper SOOV 
C3 IOOI'F elect. 2SV 
C4 8/'F elect. 3SOV (in same can as Cl4 and CIS) 
CS O·OSI'F paper 2SOV 
C6 II'F paper ISOV 
C7 4/'F paper 2SOV 
CS I OOI'F elect. 2SV 
C9 SI'F elect. 4SOV 
CIO O·II'F paper 3SOV 
C I I SI'F elect. 4SOV 
Cl2 O·OSI'F paper 2SOV 
C 13 25/'F elect. 2SV 
Cl4 16/'F elect. 3SOV} . 
CIS 16/'F elect. 3SOV (m same can as C4) 
C 16 32/'F elect. 3SOV 
C 17 16/'F elect. 3SOV 
VCI SOpF trimmer 

~g ~gg~ntwin ganged miniature 

Valves 
VIa and Vlb ECC83 
V2a and V2b ECC83 
V3, V4, VS EFSO (3 off) 
V6 6X4 

Diodes 
Dl--4 GEX34 or OA79 (4 off) 

Switches 
SI Single-pole, S-way rotary 
S2 Two pole, 4-way rotary 
S3 Single pole, 4-way rotary 

Transformer 
Tl Mains transformer. Secondary windmgs: 

2S0-0-2SOV 60mA; 3·15--0--3·1SV 2A; 
6·3V 2A (EIIison type MTI61) 

lnductor 
Ll ISH SOmA l.f. choke 

M I I mA f.s.d. 1000 moving coil meter LPI 6-volt miniature indicator lamp (Bulgin) 
Five B9A valveholders with screens, two of which should have p.t.f.e. bases for VI and V2 
Chassis and metal case 12in X 7in X 7in (H. L. Smith & Co. type Y) 
Dial type 4489 (Jackson Bros.). Two clips for mounting large capacitors (see photograph) 
Coaxial input and output sockets (with plugs) 7-way and 3-way tag strips 
Rubber grommets; knobs; 4B.A. and 6B.A. nuts, bolts, and solderings tags. 

a deflection on the meter. A small hole should be 
drilled in the screen of S 1 directly in line with the wiper 
tag of Sl and the "grid" tag of Vla. R9 should be 
passed through it, and wired as near to the grid as 
possible. 

Two small pieces of s.r.b.p. or perspex sheet are 
required to carry the tuning capacitor and the four 
germanium diodes on the meter (Fig. 6). The frame of 
the tuning capacitor is connected to the grid of V3. It 
must be insulated from the chassis by being bolted to 
the s.r.b.p. or perspex which is in turn bolted to the 
chassis. The size used in the original was 4in X lin, 
this was bolted to the chassis by means of a 4 B.A. 
screw at each end, the front screw serving to hold the 
screen round S2 under the chassis. An insulated coup
ler is essential between the tuning capacitor spindle 
and the dial which is earthed. 

The piece of perspex or s.r.b.p. used for the meter 
diodes is 2in x 1 tin, four holes being drilled in it, 

two 6 B.A. clearance and two 2 B.A. clearance. A 
6 B.A. earth tag is screwed to each of the two smaller 
holes; the s.r.b.p. is attached directly to the meter 
terminals by means of the two larger holes, a 2 B.A. tag 
being placed on each terminal before the fixing nuts are 
tightened. The diodes are then soldered directly to 
these tags using heat shunts and leaving the leads as long 
as possible. Note the polarity of the diodes. 

If the diodes are made to stand away from the panel 
room will be found for C7, which is soldered across the 
two 2 B.A. tags, again observing polarity. With the 
GEX34 the red end corresponds to the cathode of a 
thermionic diode and should therefore go to the 
positive terminal of the meter, as should the positive 
end of C7. 

Next month: Calibration 
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Origin 
-rms receiver, widely used in most American and 
I many British aircraft from 1942 onwards, was mass

produced in the United States by numerous sub
contractors, whose identity may be ascertained from the 
suffix to the type-number on the front panel, e.g., 
BC348J comes from Wells-Gardner. 

Several detail differences occur in models from 
different "stables". For example, some versions 
incorporate an aerial alignment trimmer while others do 
not. Basically11 however, almost all versions conform 
with the detailS''given below. 

Basic Circuit 
Two r.f. amplifiers, ·both 
First detector 
Separate local oscillator 
First i.f. amplifier 
Second i.f. amplifier and 

beat frequency oscil
lator 

Third i.f. amplifier and 
second detector 

Output valve 
Voltage regulator to 

oscillator valve 

6K7 
6L7 
6C5 
6K7 

6L7 

6B8 
6K6 

RCA991 

COMMENT: This valve line-up is a representative 
one, although numerous permutations occur among 
different models. In one version the c.w. oscillator is 
combined with the second detector and there are two 
i.f. stages. In another the luxury of three i.f. stages is 
achieved by putting the c.w. oscillator on to the second 
i.f. while the second detector and third i.f. are combined 
in one valve. The importance of securing the correct 
circuit diagram for the particular model purchased is 
self-evident. 

The claimed sensitivity for the three-i.f. version is as 
good as 3 to 7 microvolts overall on all bands, this for 10 
milliwatts output into a 4,000 ohm load. 

Waveranges covered 
Band no. 1 200-500kc/s 
Band no. 2 1·5-3·5Mc/s 
Band no. 3 3·5-6·0Mc/s 
Band no. 4 6·0-9·5Mc/s 
Band no. 5 9·5-13·5Mc/s 
Band no. 6 13·5-18·0Mc/s 
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COMMENT: Having 200 kc/s available is extremely 
useful: it furnishes the standard frequency BBC Light 
Programme transmission against which a lOOkc/s 
crystal calibrator may be compared. The remaining 
ranges embrace the 1·8, 3·5, 7 and 14Mc/s amateur 
bands, and it is these that most BC348 purchasers will 
require. To cover the 21 and 28Mcfs amateur bands
and of course all allocations higher-external con
verters will be needed. 

lnternnediate Frequency 
915kc/s. 

COMMENT: Users of the BC348 in the Greater 
London area may experience i.f. breakthrough from the 
140kW transmitter at Brookmans Park on 908kcjs. 
Injected into the i.f. chain, this signal can at worst 
produce a continuous high pitched whistle on all bands. 

The cure (in most cases): by-pass all supply leads to 
chassis through O·OlpF capacitors, and insert in the h.t. 
lead a medium wave coil used as an r.f. choke. 
Additionally, insert in the aerial lead a wavetrap 
consisting of a medium wave coil tuned to the frequency 
of the offending signal. 

Power Requirennents 
In its original condition the BC348 comes with a 

28 volt dynamotor that is likely to be of little or no 
value to the average enthusiast. 

COMMENT: The space made available when the 
dynamotor is removed will comfortably accommodate 
a mains power unit of sufficient size to deliver the 200 
volts at 50mA and 6·3 volts at 2·5A required by this 
receiver. A slightly larger mains power supply unit 
can be installed if a reserve is required for external 
converters or a crystal calibrator. 

Controls 
In the centre is the bandchange knob. The range in 

use is registered in the dial window above it. Below is 
the reduction-drive tuning knob actuating a four-gang 
capacitor: to the left, gain control and c.w. oscillator 
pitch control. Above them: the crystal gate switch 
and the c.w. oscillator on/off switch. Extreme left: 
manual or automatic gain control lever switch. Top 
right: dimmer for dial lights. Far right: aerial 
alignment control (when fitted). 
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E_ able in great quantities, as advertisers' announce- lt must be emphasised that these articles will =-· 
_ ments and dealers' shop windows declare, and the NOT cover the detailed changes (if any) that may _ = communications enthusiast seeking to select one need to be made to such receivers. The supplier : 
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5 suggest what basic modifications can be usefully you one. 5 
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COMMUNICATION RECEIVERS 
COMMENT: Ergonomically, the BC348 earns high 
marks for the intelligent placement of controls. While 
the right hand rotates the tuning knob, either directly 
or with the little handle fitted to it, the left-hand has all 
other needful user-controls within short reach. No 
cross-hands performance is called for! 

Being a general coverage receiver the BC348 does not 
offer electrical bandspreading of the type required for 
use on the crowded amateur bands. Those bands 
occupy on the tuning scale 1 inch (1·8Mc/s), 2 inches 
(3.5Mc/s), t inch (7Mc/s) and It inches (14Mc/s). 
However, the order of tuning knob rotation called for 
to cover each of these bands is: 

BAND REVOLUTIONS 
1·8Mc/s 10 
3·5Mc/s 16t 
7·0Mc/s 4t 

14·0Mc/s 8 
It might be added that when the receiver is used as a 

4-6Mc/s i.f. strip for a 144-146Mc/s converter this span 
of 2Mc/s is covered in no less than 66 revolutions. 

Recommended Basic Modifications 
Heaters: In the original model with 28 volt dyna

motor the valve heaters are wired in a complex series- · 
parallel arrangement to allow 6·3 volt valves to operate 
from 38 volt aircraft batteries. It is recommended that 
the existing heater wiring (generally pins 2 and 7 on 
10. valve holders) be removed and a complete re-run 
made to parallel all heaters for 6·3 volt operation from a 
mains power unit. 

ht!F 2nd RF Mixer 

VT86 - VT86 f- VT91 f-
(6K7) (6K7) (6J7l 

Aerial Input: Because most receivers will be fed from 
an aerial tuning unit via low impedance cable it is 
recommended that the existing aerial terminal be 
removed and replaced by a Belling-Lee coaxial 
socket. 

Use with External Converter: The provision of a 
coaxial input circuit is especially essential when the 
BC348 is fed from a converter, to minimise i.f. break
through. 

Separating the Gain Controls: To facilitate reception 
of single sideband signals it is desirable to fit separate 
a.f. and r.f. gain controls. In the original there are two 
ganged potentiometers of 20,000 ohms (front) and 
350,000 ohms (rear) operated simultaneously by the 
front panel gain control knob. It is no difficuJt matter 
to disconnect the 20,000 ohm potentiometer-it controls 
the second r.f. stage-and reposition it in place of the 
dial light dimmer, not generally required. 

Gain Eqyaliz,er: In some models a variable resistor 
rotates with the gang-capacitor shaft. Its purpose is to 
equalise the gain over the entire tuning range. It may 
be removed with profit. 

Capacitors-a warning: Most BC348 receivers 
purchased today will be at least 20 years old, and some 
deterioration in the condition of the fixed capacitors 
may have occurred. This will sometimes be self
evident either through failure of a stage or stages to 
function, instability, or more dramatically by short
circuits on the h.t. line. To disconnect and test every 
one of the dozens of capacitors in this model is a tedious 
business but probably worth while in the long run. 

htiF 2nd !Fond 3rd IF and Audio VT48 

VT 86 - C.W Osc. - Demodu I at or - VT-48 VT70 VT~~ (6K7) (6L7) (668 (6K6) 

l•cal 
Oscillator ~.,. ..... ..., .. 
VT;~ I 
(6C 

Fig. I. Block diagram sho~lng the basic BC348 circuit arrangement 
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THIS is the third of a series of short articles illustrating some of the many uses of neon 
lamps. The neons employed are all miniature wire-ended types as shown above. 

Two examples which are ideally suited to these applications are those supplied by 
Radios pares (striking voltage 65 volts), and the Hivac type 3L general purpose neons. The 
latter type requires a striking voltage of 80 volts and maintaining voltage of 60 volts. 

Some neon indicators have a resistor wired in series with one of the neon wires to make 
them suitable for mains voltages. These would normally be unsuitable for the circuits 
described unless:the resistor is removed or short-circuited. 

ITHRIEI ELECTRONIC DICE by R. Bebbington 
GRAD.I.E.R.E. 

Tms is merely an extension of the "heads or tails" 
principle that was described last month. Six 

miniature neons are used in a ring circuit with six 
associated capacitors and resistors. When the battery 
is connected the neons will flash sequentially at a 
rate determined, as before, by the choice of the R-C 
time constants of the circuit. 

In order to "freeze" the flashing, all six capacitors 
must be short circuited simultaneously and this is 
the only problem that the circuit presents. Any 
differences in the times taken for the separate contacts 
of the six-pole two-way switch to close will "load" 
the dice in favour of certain numbers. This is accent
uated if the speed of flashing is rapid, so if this trouble 
is encountered then the values of the R-C networks 
should be increased. 

A chassis type of construction is best for this circuit 
with the six neons inside peeping through six holes 
patterned in true dice-fashion on the uppermost 
surface. Since only one neon lights at any one time 
they will have to be numbered one to six. A wafer 
switch has been used successfully in this circuit, the 
contacts being doctored where necessary to ensure 
that all switches are "made" in the same time. 

PRACTICAL ELECTRONICS 
BINDERS 

Volume No. I of Practical Electronics will contain 14 
issues. Subsequent volumes will then run from 
January to December each year. 

The Practical Electronics Easi-binder is designed to 
hold normally 12 issues, but it will accommodate two 
additional copies quite comfortably. 

A new version of the Easi-binder with a special 
pocket for storing blueprints and data sheets is now 
available. The price is 14/6d inclusive of postage. 

Order your binder from: Binding Department, 
George Newnes Ltd., Tower House, Southampton 
Street, London, W.C.2. 
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With the addition of six single contacts, this one 
will incorporate the panel game switch circuit, des
cribed previously. The "make" contacts should be 
inserted in each of the neon leads at the points marked 
with an "X". With the six-pole switch closed the 
circuit is functionally the same as the panel game 
switch described in the September issue. 

•READ• 
PRACTICAL WIRELESS 
November issue on sale NOW 
Price 2s. 

PRACTICAL TELEVISION 
November issue on sale 
21 October- 2s. 
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e No maths- No unnecessary theory 

e NO PREVIOUS KNOWLEDGE NEEDED 

e BUILD A PROFESSIONAL 
CATHODE RAY OSCILLOSCOPE 

Learn how to 

e READ AND DRAW CIRCUIT DIAGRAMS 

e RECOGNISE, HANDLE AND UNDERSTAND 
every type of modern ELECTRONIC COMPONENT 

OVER 40 EXPERIMENTS - including:· 

e Valve Experiments e Square Wave Generator 
e Transistor Experiments e Morse Code Oscillator 
e Electro-magnetic Experiments e Simple Transmitter 
e Basic Amplifier e Electronic Switch 
e Basic Oscillator e Photo-electric Circuit 
e Basic Rectifier e Basic Computer Circuit 
e Signal Tracer e Basic Radio Receiver 
e Simple Counter e A.C. Experiments 
e Time Delay Circuits e D.C. Experiments 

This complete practical course will teach you all the basic principles of electronics by carrying 
out experiments and building operational apparatus. You will learn how to recognise and handle 
all types of modern components, their symbols and how to read a complete circuit or 
schematic diagram. The course then shows how all the basic electronic circuits are constructed 
and used and HOW THEY ACTUALLY WORK BY USING THE OSCILLOSCOPE 
PROVIDED. An application is given in all the main fields of electronics, i.e. Radio; control 
circuits; computers and automation; photoelectrics; counters, etc., together with rules and 
procedure for fault finding and servicing of all types of electronic equipment. For a new and 
exciting approach which gives a real understanding of electronics in an entirely practical way
this course has no equal anywhere to-day. ------------· POST NOW FOR FREE COLOUR BROCHURE 

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKSHIRE 
Please send free Brochure, describing your LERNAKIT Oscilloscope Course without obligation, to: 

NAME. ..... . I 

British National Radio School 
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Chassis size 15 x 6i x 5lin. high. New manufaC'turC', Dial 14~ x 4in. in 2 
colours, predominantly cream. 200-250v·. A.C. only. 
Pick-up. Ext. ~peakPr. Ae., E., and Dipole Sockets. Five pushbutt.ons
OFI<', L.W., 1\J.W., F.M., and Gram. Aligned ami tested. With O.P. Transformer. 
Tone control. 1000-l!JOO M.: 200-MO M.; 88-98 Mc/s. Vain's .EZ80 rect.; 
ECH81, .EF89, };A BC80, EL84, l<:iCC85, 3-ohm speaker required. 
10 x 6in. ELLIPTICAL RPEAKER 25/· to purchasers of this chassis. 
TERMS: £3.10.0 down atHl 5 monthly payments of £2.4.0, total £14.10.0. 
.Room ))ipole for V.H.P.,l2/6. l+'e€'der 6d. per yard. 
ALTERNATIVE DESIGN. L.W. 1000-1900 M.; S.W. (9-l5 Me/s); M.W. 
1!10-475 ~1.; V.H.P. 87-100 Mc{s.; Gram position. Otherwise similar to above 
chassis. Price £15.15.0 (carr. paid). TERMS: £3.10.0 down and 6 monthly 
payments of £2.4.0. 1'otal H.r. price 116.14.0. Cirruit diagrau12/G. · 

2-VALVE GRAMOPHONE AMPLIFIER 
Price 37/6 (P. & P. 2/6) 

Overall size 4" wide X 5" high X 2}", Volume and tone controls. MainR lead. 
Screened lead input. With output tran~former for 3-ohm. For series connection 
to Garrard and B,S,R. Autochangers anti Players, having 90v. tapping. 
Can also be supplied on fabriC' covered board with mains transformer and 6" X 4" 

;~::fve! ~~~:f.-An<;." :n ~~~~~ri·14" X 7!" ( x 21" overall). UY85, rcC85 and UL84 
with Speaker 7" X 4", !'rice 60h (P. & P. 6j-), 

BATTERY ELIMINATOR 
For 4 low consumption vah•es (96 range) 90\~.l5mA and 1.4v.l25mA, 42'8. (4/· 
post), 200-250v. A.C. Also for 250 mA, l.4v. and 90v. ~5 mA at same price. 
Two units 4" X 2!" X 21'' high and 3" X 2!'" X lf" hlgh. 

SELF-POWERED V.H.F. TUNER CHASSIS. 
Covering 88·9;) l\k/s. Mullard permeability 
tuner. Dims. 8 x 6 x 6in. high. Valves 
}XiC85, EABC80 and 2-l.'~F89's with metal 
rectifier. Mains transformer. Fully wired 
and tested ONLY £8.17.6 (carr. paid). Room 
dipole 12/6, J:.'eeder 6d. per yard. 

PUSH-PULL O.P. AMPLIFIER 
£5.5.0 (6/- Carr.) 

Bran( I new 200-240 A.C. mains. Bass, treble 
and vol. controls, with vah·es EZ80, ECC83 
and 2-J~L84 giving full 8 w. Chassis 12 X 
3! X 3~in. With o.p. trans for 2·3 ohm 
speaker. }'ront panel (normally screwed to 
chassis) may be removed and used as 
"ftying panel", Supplied with cream(hlack 
control panel whole length of front chassis. 

CM21 CRYSTAL MICROPHONE 
With 3.5 mm._!~~ck I?!ug,1~[6 J_l~()~.~}{t!:J -~ --~-~----·-----~--
4 TRANSISTOR BABY ALARM. Attractive walnut Yeneer speaker cabinet 
13!" x $"'front. 60ft. Ext. Lead. l~ar piece as mike sensitiYe at 20ft. (P.P.6 
battery reqnired-willlast for hundreds of hours). Volume Control ami On/Off. 
Price £3.19.6. (P. & P. 5/·). 

EX-RENTAL TELEVISIONS 
14 in. 

£7.10.0 
17 in. 

£11.10.0 
12 months 3 Star Guarantee 

*Tube *Valves *Components 
COLOURED FREE LIST 

Channels for all areas 
Demonstrations daily from Large Selection 

Personal collection or Insured 
Carriage 14in. 20/-; 17in. 30/-. 

AERIALs.'"' BB'CirTAco;w;eci'Loft::i 
roon. aerials-from 25/-. BBC2/UI[I<' and 
colour aerials from 2916. SE:8D FOR FREE LIST. 
VALVES £1 per 100. Assorted TV and Radio. Surplus ex-rental dismantled 
receivers. Post. 4/tl. Send for list. 
CONDENSERS 10; .. per 100. New Assorted Electrolytics and pFs. r. & P. 2/6. 
RESISTORS 5/ .. per lOO. New. Mostly High Stabs. Assorted. 1~ & r. 2/·. Overseas 3/6. 
SPEAKERS 7/9. Oin., Bin., 7 X 4in., 8 X 3in. Ex·mfd. Halvagf'. P. & P. 2/3. 
Overseas 4/-. 

DUKE & CO. (LONDON) LTD. 621/3 Romford Rd., Manor Park, E.12 
Liverpool Street- Manor Park- I 0 m ins. 

Phone: ILFord 6001/2/3 Stamp for Free List 
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SUPER 6 
LONG & MEDIUM WAVE 
TRANSISTOR RADIO 
A quality radio available in parts or ready built. The sparkling 
performance and superb finish of the completed receiver give you 
value equivalent to a £12. 12. 0 commercial model. 
* All new parts. * 6 transistors and diode. * 350mW output. * Superhet circuit, Ferrite rod aerial. * Weymouth Radio printed 
circuit board. * Component positions and references printed on 
back of board. * Nicely styled wooden cabinet, 11 x 7t x 3t in. * Vinyl covered in ytrious colours. * 6 x 4 in. speaker giving 
good bass and treble response. * Full instruction booklet 2/-. Free 
with kit. * I.F. frequency 470 kcis. * Lining up service if 
required. * All parts supplied separately. Write for list. S.A.E. 
please. * 9v. battery required. vn or P.P.9. (3/9 with kit) . 

COMPLETEP~gs;~~o~~RTS ONLY ''£4.17.6 
OR FULLY BUILT £6.17.6 Tax & Carr. Paid 

V. H.F. Pre-amplifier with high signal-noise ratio and gain 
of at least 3: I under average fringe area conditions. Metal 
container 3l- " 3l- x llin. high, with strap for eaves, loft or 
skirting fixing. 9 volt battery operated, using transistor 
AFII4. 88 to 108 Mc.'s. Order with confidence of improved 
reception. Only 30/· (post 2/9). 

TRANSISTORS 
Packet of 3 coded RF transistors (equivalent of OC44!5) 7/6 post paid. 
Set of 6 transistors and diode with circuit diagram. Neatly packed in foam .. 
lined box: useful for presentation. IS/- post paid. 

4 TRANSISTOR 
MINIATURE PUSH-PULL 
AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PRINTED CIRCUIT, 4in. x .2iin. x Hin. ovrt· transformers. Outpnt for :l·ohm 
Rpeaker, Suitable for microphone, record playi'r and intNeonL n volt 
battery required. Frequency range 100 cps. to 25 ](cps. 1'11Sh·pull output 
class B. Instruction sheet provided. Fully wired rea!ly for use. Three types, 
200mW 35/-; 500mW 41/-; l.2W 57(6. (P. & r. 2/G eaeh). 

The 11Viceroy" 30 watt Amplifier 
Valves 2 X EL34, GZ:~4. EF86, ECCR2, ECC8:l. Size 14 X 8 X 7! in. high over 
cover. Complete with protective cover with carrying handles. High and low gain 
inputs. Front controls are: Vol. (low gain), Yol. (high gflin), Treble Step, Bass, 
Treble Slope anti :Mains Switch. For 3 and 15 ohm Hpeakers. Price £19.19.0 
carriage paid. 

Tape Recorder Amplifier 
Fully built. Front panell2f X 3 in. Chassis size 10~ X 5 X 4 in .. Valves EF86, 
ECCS3 aud 2 EL84. Controls (1) Mic. Vol. (2) Tuner{P.U. Vol. (3) Play back or 
monitor, (4) Tone, 2 jack sockets for Tuner/1'.1:'. aud Mic·switch for superimpose. 
Hepar ate power pack containing transf. and rectitkr. Fur Collaro studio deck only. 
Price £8.14.0 (6/· I". & P.) 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mins. from Station and Buses.) Aldershot 22240 
CJ .. 08ED WBD::-;-ESDAY AFTERNOON 

CA'l'AI~OGUE 6d. 
Regret overseas orders cannot be executed 

! A Depth Micrometer-
This Depth Micrometer (with extra spindle for I "'-2" 
conversion), usual price 21/3, is given FREE as part of the 

FREE! SPECIAL OFFER of a 3-instrument set comprising; 
I" Micrometer usual price ll/6 
l" Micrometer usual price 16/6 
I "-l" Depth Micrometer FREE (save ll/l !) 

TOTAL 30/- plus p, & p. l/6 
Each Micrometer can be bought separately for the individual 

~ 
prices shown (plus I /6 p. & p.) 
Ideal Micrometers for Hobbyists, Students and General 
Industrial use. Correct to .0009 of an inch. 
Put TOOLMAKER precision into your project! 

SEND NOW ONLY ll/6 POST PAID TO: I DEPT. F, A.G.M. INDUSTRIES LTD. 
Holloways lane, Welham Green, Nr. HATFIELD, Herts. 

'----"~ 

~ ~~ 
I "' 

' 1" -2" Deplh 
Micrometer 



PART EIGHT 

Tms month's article will look briefly at the formation 
and deflection of a cathode ray tube trace, and go on 

to describe methods of achieving a suitable waveform 
for timebases. 

OSCILLOSCOPE TRACE 
Fig 8.1a shows the graph generally known as a sine 

wave drawn against two axes, one vertical and the 
other horizontal. The vertical, or "Y" axis, represents 
volts, and the horizontal, or "X" axis, represents time, 
usually in seconds. 

A cathode ray tube may be used to display a 
similar graph or any others based on voltage and time. 
An electrostatic cathode ray tube has a "gun" which 
fires a very narrow stream of electrons on to a phos
phorescent screen; at the point where the electrons 
"hit" the screen the phosphor "glows", appearing as 
a pin-point of light. Interposed between the "gun" 
and the screen are four electrodes: two X plates and 
two Y plates. Fig. 8.1 b shows the arrangement of 
these electrodes, when viewed from the screen end of 
the cathode ray tube. By applying a potential between 
Yl and Y2 the electron stream, and hence the pin
point of light appearing on the screen, can be moved 
vertically in the "Y" axis; similarly, the beam may be 
moved in the "X" axis by applying a potential between 
Xl and X2. By applying a sine wave voltage to the 
"Y" axis, and a voltage that rises linearly with time to 
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the "X" axis, a "graph" can be traced out as shown in 
Fig. 8.1a. 

The width of the tube face is limited, and so is the time 
period that can be displayed. In practice a time "scan" 
sufficient to show only a few cycles is m;de the "time
base" voltage rising linearly from zero to, s~y, 10 volts 
and then resetting itself to zero again and "scanning" 
the tube again. In this way, succeeding "cycles" of 
the time base trace out similar "graphs", one over the 
other. If approximately 25 or more such scans are 
made per second, the moving spot of light appears as a 
continuous line and the illusion of a true graph is 
obtained. 

TIMEBASE WAVEFORM 
The "timcbase" waveform that is applied to the X 

plates is shown in Fig. 8.lc and is generally referred 
to as a "sawtooth" waveform. In an ideal waveform 
the voltage rises steadily from zero to a maximum in 
a pre-determined time, and then drops instantly to 
zero again. In practice the waveform takes a small 
but definite time to drop to zero as shown in Fig. 8.lc. 
This part of the waveform is used to return the spot 
on the screen to the beginning of the trace as rapidly 
as possible; it is referred to as the "flyback" period. 

Circuits that generate a sawtooth waveform are 
usually called "timebase" generators, "sawtooth" 
oscillators, "sweep" generators, or "ramp" generators. 

> 

--·X' AXIS--

'X' AXIS (TIME) 

Fig. B.la. Sine wave shown in 
graph form plotted against an 
uxn and uyu axis 

Fig. 8.1b. Position of 
the "X" and"Y" plates 
in a cathode ray,.tube 
looking at the "screen" 
end of the tube 

TIME 

Fig. 8./c. Sawtooth waveform show
ing the "trace" and "flyback" periods 
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EXPONENTIAL RISE 

Fig. 8.2a. Simple RC circuit to convert a square wave input 
to an exponential output. Note that the most nearly 
linear part of the curve Is that part nearest the origin 

Fig. 8.2b. Modified RC circuit using a 
gas-filled diode to limit the output 
voltage 

BASIC SAWTOOTH OSCILLATORS 
If a resistor and capacitor are connected in series, 

as shown in Fig. 8.2a, and a square wave is applied 
across the combination, the output taken from across 
the capacitor only will be exponential. If the duration 
of the input square wave is short compared to the 
time constant of the CR circuit, the output signal will 
vary from zero to maximum volts almost linearly. If 
the duration of the input signal is less than one tenth 
of the CR time constant, the deviation of the output 
from linearity will be less than 5 per cent. By using 
only a short part of the exponential rise a useful 
sawtooth waveform can be obtained. 

One practical way in which this principle can be 
achieved is shown in Fig. 8.2b. The resistor and 
capacitor are again wired in series, but in this case a 
d.c. supply is connected across them. A gas-filled 
diode, or voltage regulator tube VI, is connected across 
the capacitor. 

When a low voltage is applied across a gas-filled diode, 
the gas does not conduct and the diode is a virtual open 
circuit. As the voltage is increased, a point is reached 
at which the gas "ionises" and conducts heavily. The 
voltage at which ionisation occurs is called Vt. If the 
applied voltage is then reduced from Vt the gas will 
continue to conduct until, when a certain voltage level 
is reached, ionisation ceases. This second voltage is 
referred to as v •. 

At the instant when the d.c. is applied the output 
voltage across C is zero, but as time passes the voltage 
rises exponentially (see Fig. 8.2c) until it reaches the 
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Fig. 8.2c. Output waveform from the 
circuit in Fig. 8.2b. Vt Is the "striking" 
voltage and v. the "cut-off" voltage of 
the gas-filled diode 

- ~------ -~--- -----

"striking" voltage of VL At this point, VI ionises 
and conducts, effectively short-circuiting and dis
charging the capacitor. As the output voltage falls 
to "cut-off" (V.) conduction ceases and the short 
circuit across C is effectively removed. The capacitor 
is charged up again to repeat the cycle of events. The 
rise time of the waveform is dictated by the time 
constants of the circuit, while the decay time depends 
on the time constant derived from the effective 
resistance of VI in series with the resistor, and the 
capacitance of C. 

At fairly low frequencies the decay time will be 
short compared to the rise time; the frequency of 
operation is virtually dictated by the rise time between 
the "striking" (Vt) and "cut-off" (Ve) voltages of VI. 

BASIC "BOOTSTRAP" SAWTOOTH 
OSCILLATOR 

For many applications, a sawtooth waveform that 
has a perfectly linear rise voltage, is essential. Such a 
voltage can be obtained by passing a constant current 
through a capacitor. 

One circuit that relies on this principle is shown in 
Fig. 8.3a, this being the basic version of the circuit 
known as the "bootstrap" sawtooth oscillator. Tran
sistor TRl is an emitter follower, with an emitter load 
resistor R2. Resistor R and capacitor C are the time 
constant components, and Rl is an isolating resistor. 
Capacitor Cl provides a.c. feedback from TRI emitter 
to the junction of Rand Rl. 
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Fig. 8.3a. Basle "bootstrap" 
sawtooth oscillator 

Fig. 8.4a. Basic "M i 11 e r 
integrator" sawtooth oscil· 
la tor 

R4 

POSITIVE 
TRIGGER 
PULSE IN 

Fig. 8.3b. Improved "bootstrap" sawtooth 
oscillator 

t 
SWITCH 
OPENEO 

SWITCH 
CLOSED 

F i g . 8.4 b. 0 u t p u t 
waveform o f t h e 
Miller i n t e g r a t o r 
circuit 

iNPUT PULSE 

Fig. 8.4c. Improved version of 
the Miller integrator circuit 

+ 

OH·~--~~~----~~----~~----

-ve 

OUTPUT WITH 'c' 
REMOVED 

Fig. B.Sa. Sawtooth oscillator based 
on the monostable multivibrator 
triggered by an Incoming pulse 

Fig. B.Sb. Input and output waveforms of the 
circuit shown in Fig. B.Sa. 
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With switch Sl closed the capacitor C is short
circuited and TR 1 base is held at "earth" potential; 
TRl is thus "cut off" and its emitter is at "earth" 
potential. If SI is now opened, the capacitor begins 
to charge up in a negative direction, through Rand RI. 
As the voltage across C becomes more negative, so 
does the base and emitter of TRl. 

The changing voltage at TRl emitter is transmitted 
via Cl back to the R-Rl junction. Thus, as the 
voltage at the CR junction rises, so does the voltage 
at the R-Rl junction, with the result that no change 
in voltage takes place across R. Consequently, as the 
voltage across R is constant and the value of R is 
fixed, the current through R, and therefore through C, 
is constant and the output voltage, taken from across 
the emitter resistor R2, rises linearly. 

After a certain time, SI is closed again, short 
circuiting C; the output voltage decays to zero in a 
time dictated by the time constant of Rl + R2 and Cl. 

For satisfactory operation of the bootstrap circuit 
as described it is essential that the input impedance of 
the transistor circuit should be high, taking only a 
negligible current from the CR chain; the signal fed 
back to the junction of R and Rl should come from 
a low impedance source; the feedback amplifier must 
have unity gain. These three requirements are met 
by the emitter follower circuit with little difficulty. 

In practice, this simple circuit does not give perfect 
linearity; a considerable improvement can be obtained 
by making a few modifications, as shown in Fig. 8.3b. 

Here, the timing capacitor is replaced by two 
capacitors, usually of equal value, and an additional 
feedback signal is fed to their junction from the emitter 
of TRl via R2; this feedback resistor causes a slight 
non-linearity of signal at the junction, due to t.he time 
constant of this resistor and the timing capacitors. 
R2 is usually made a variable resistor which is adjusted 
on test to give good linearity. The distortion that is 
introduced at this point tends to cancel any distortion 
that occurs at the R-Dl junction due to the Cl-Rl 
network. 

Resistor Rl of Fig. 8.3a is replaced in the modified 
circuit by diode Dl. This diode serves two purposes: 
(i) it prevents the sawtooth voltage rising to too high 
a value, i.e. if a feedback voltage of sufficient 
magnitude to raise the R-Dl junction above the 
negative rail voltage is applied, Dl will be reverse
biased and the charging current will be cut off; (ii) when 
the reset or flyback part of the waveform occurs the 
diode is forward biased and thus has a low effective 
resistance; the reset time constant is thus reduced from 
that obtainable with the resistor of Fig. 8.3a and a 
sharper cut-off is obtained. Dl is sometimes called 
the "speed-up" diode. Diode D2 also acts as a 
"speed-up" diode in discharging CA and CB. 

BASIC MILLER INTEGRATOR TIMEBASE 
Another circuit that is commonly used to give a 

linear timebase voltage is the Miller integrator, shown 
in basic form in Fig. 8.4a. 

If there is capacitance between the collector and 
base, either in the form of inter-junction capacitance 
in the transistor or as provided by an external capacitor, 
the resulting feedback causes the effective value of 
that capacitance to be increased by a factor /1, where 
fJ is the gain of the transistor. Thus, the time constant 
of the circuit becomes R x C x /1. This apparent 
increase in C is known as the Miller effect, from which 
name this particular sawtooth generator gets its title. 
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By referring to the Miller circuit of Fig. 8.4a, a 
voltage, equal to the voltage applied to the base 
multiplied by the voltage gain of the transistor circuit, 
appears at the collector. The signal appearing at the 
output of the circuit is the same as would be obtained 
with a simple RC circuit, in which the time constant 
is RC/1, and the applied voltage is the negative rail 
voltage times the voltage gain. The output of the 
Miller circuit cannot exceed the negative rail voltage, 
so in effect we have only a very short part of an 
exponential waveform, which can be considered as 
practically linear by virtue of its "shortness". 

By making the value of RI smaller than that of R, 
a comparatively short re-set or flyback time can be 
obtained. 

The linearity of waveform can be improved even 
further by modifying the circuit as shown in Fig. 8.4c. 
Here, additionallinearisingnetworks have been included, 
their functions being similar to those already outlined 
for the improved bootstrap circuit of Fig. 8.3b. 
Diode Dl is a "speed-up diode", giving an improved 
flyback time. 

In practical circuits, the switch is replaced by one 
or more transistors, and the circuit is made self
energising. 

TRIGGERED SAWTOOTH GENERATORS 
In the bootstrap and Miller circuits so far described, 

the circuits depend on the opening or closing of a 
switch to initiate and maintain the generation of a 
waveform, the period for which the switch is held 
open dictating the length of the sawtooth rise period. 
These circuits may be referred to as "driven" generators 
since, when the "drive" is removed, no output is 
available. Other sawtooth generator circuits exist, in 
which the length of the rise period is independent of 
the duration of any external switching; these generators 
require only a short input "pulse" to start the sawtooth 
generating cycle, which is then self-sustaining until 
one cycle is complete. Such circuits may be referred 
to as "triggered" sawtooth generators. 

One version of a triggered sawtooth generator is 
shown in basic form in Fig. 8.5a, this particular circuit 
being based on the monostable multivibrator. (The 
operation of the monostable circuit will be described 
in detail in a later part of this series.) 

Fig. 8.5b shows the output waveforms when triggered 
by an input pulse; a reasonable sawtooth will be 
obtained. Note that the waveform with this circuit 
is not linearised, being of a partially exponential form. 

By making the value of RI small compared to that 
of R3, a short flyback time can be obtained, while, by 
careful choice of the values of R3 and C, and the 
repetition frequency of the input trigger pulses, quite 
a good sawtooth waveform is possible. Note that the 
lower the peak output voltage compared to the supply 
rail voltage, the more nearly linear will the "rise" part 
of the sawtooth be. 

By replacing the monostable multivibrator circuit of 
Fig. 8.5a by an astable one, the circuit can be made 
completely free running, requiring no input pulses to 
trigger it. 

Next month: Design and operation of multi
vibrator circuits. 
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FIRE ALARM SYSTEM 
Transistorised control unit with alarm bell 
and three inputs for fire detector devices 
located in distant rooms. 

MULTI-RANGE METER 
Compact, easy to build. Eleven ranges, 
including a.c., d.c., and ohms. Based on a 
I mA moving coil meter. 
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covering 
USE OF OSCILLOSCOPE 
to examine waveforms of a.c. signals in 
power units and amplifiers. 
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including valves and transistors. 
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BLUEPRINT 

THIS article describes a battery
operated water level alarm 

device which may be built on a 
small piece of laminated plastics 
and mounted inside a small case 
together with two flat batteries. 
Output sockets are provided for 
connecting to an external indicat
ing device, such as a bell, buzzer 
ot lamp. The circuit diagram 
and constructional drawings 
appear on one of the blueprints 
presented with this issue. 

CIRCUIT DESCRIPTION 
Referring to Fig. 1 on the blueprint it will be seen 

that three silicon npn type transistors are employed 
in this alarm circuit. The types specified have been 
carefully selected for their high gain and very low 
leakage current characteristics. It should be noted 
that this circuit will not work reliably, if at all, with 
normal germanium transistors. The latter have 
generally high- and temperature dependent leakage 
currents. This could result in unnecessary high stand
ing current and possibly false alarms on warm days. 

The three transistors constitute a triple-cascade 
emitter follower which repeats (roughly) the input 
voltage to the input base (TRI) at the output emitter 
of TR3 in whose circuit the relay RLA is connected. 
Connections are such that when there is even a quite 
high resistance path across the two input connections 
(SKI), such as may be presented by clean water, 
sufficient amplified current flows in -the output emitter 
circuit to energise the relay and ring the bell. 

The 470 kilohm series resistor RI and the 0·5,uF 
shunt capacitor Cl at the input base, remove sensitivity 
to stray mains hum which may_ be picked up. This 
capacitor must have excellent insulation. The 5 
megohm potentiometer VRI varies the resistance level 
between the input electrodes. 

THE SENSING PROBE 
The probe is a relatively simple and easily constructed 

device. Essentially it consists of two metal electrodes 
mounted on an insulator rod, as shown in Fig. 3. 
The lower collar is fixed and is always submerged 
in the water. The upper collar can be slid to the 
desired level at which the alarm is required to be 
sounded. 

LOW CURRENT DRAIN 
A rod or tube about tin diameter, made of Paxolin 

or Bakelite material can be used for the probe. Perspex 
and certain other thermo-plastic materials are suitable 
for cold water applications only. 

The sensitivity of the probe can be increased by 
enlarging the area of the metal collars. 

The advantage of this circuit is the extremely long 
battery life it ensues, because the current drain in the 
non-alarm condition is much less than the self-discharge 
of the battery. In fact, using the specified transistors, 
it will normally be immeasurably small if read on the 
average general purpose meter. Thus the on/off 
switch S 1 could in principle be dispensed with, in which 
case the electrolytic C2 across the supply should also 
be omitted. It is unlikely that this would lead to 
instability, since the circuit employs no voltage gain. 



An outstanding feature of this battery-operated 
alarm unit is its absolute safety. Perhaps a general 
warning note should be added here that constructo~s 
desiring a device to announce to them when therr 
bath has run full should NOT contemplate using a 
mains-operated unit. 

CONSTRUCTIONAL DETAILS 
The electronic circuit is easily built up on a piece of 

laminated plastics material. Full size drawings of the 
top and underside of this panel appear in Fig. 2. 

The method Of component mounting adopted 
utilises proprietary terminal pins which are inserted 
in holes made with a No. 55 drill. These pins are 
tapered aqd form a secure anchorin~ point wh~n 
lightly tapped home. The longer portiOn of the pm 
should protrude through the top (component side) 
of the panel. Not more than tin of the pin should 
emerge through the underside of the panel, this is to 
ensure that no part of the circuit comes into contact 
with the bottom of the metal case when fitted inside. 

If preferred, "home made" terminal pins may be 
fashioned from short lengths of 18 s.w.g. tinned copper 
wire. In this case, a No. 56 drill will provide a hole 
fractionally · smaller than the diameter of wire. By 
gently tapping the end of the wire, it may be forced 
through the panel. 

With all 22 terminal pins in position, proceed to 
wire up the underside of the panel. Use 22 s.w.g. or 
smaller wire for this purpose. Next place the tran
sistors in position and bring their leads through to the 
underside of the panel via the appropriate holes. 
Solder the transistor leads to the correctly numbered 
terminals. The remaining components should now be 
installed and wired up to the upperside end of the 
terminals. Relay RLA is secured to the panel by 
means of two 8 B.A. screws supplied with this com
ponent. 

THE METAL CASE 
The metal case consists of a standard (universal) 

chassis with top panel This can be obtained in pre
pared sections requiring only to be bolted together 
from Home Radio (Mitcham) Ltd. Alternatively, a 
case may be made up from sheet aluminium. Dimen
sions can be obtained from the full size diagrams Fig. 4 
and Fig. 5. Two of the sides should be drilled to 
accommodate the sockets and controls. 

The component panel is secured to the bottom of the 
case with a pair of 6B.A. bolts and nuts. A tin long 
spacer should be placed over each bolt between the 
metal case and the plastics panel. The sockets, 
potentiometer, and on/off switch are mounted 
and wired up according to Fig. 4. Then the two flat 
batteries can be installed and connected up. 

INSTALLATION NOTES 
The 9V supply from the internal battery BYI is 

made available at sockets SK2 and 3 immediately the 
relay is energised. A standard electric bell can be 
connected'up to SK2 and 3. If a visual warning is pre
ferred, an 8V or 12V lamp could be used. 

Ordinary mains flex is suitable for connecting the 
probe to the alarm unit. The latter may be located 
some distance from the water container it is intended 
to monitor. * 

DOORPHONE continued from page 917 

CABINETS 
The cabinet of the amplifier unit is made of plywood 

and has a laminated plastic (such as "Formica" or 
"Wareite") front panel. The construction is shown 
in Fig. 6, and the drilling details of the front panel in 
Fig. 7. The baseboard is shown in Fig. 8. It will be 
found that the amplifier has to be positioned inside 
the cabinet at a slight angle in order to be clear of the 
loudspeaker, battery and switch Sl. The end of the 
amplifier which carries the largest transformer (T3) 
should be at the rear of the cabinet. The amplifier 
may be screwed down to the baseboard of the cabinet 
if small soldering-tags are soldered to the end terminals 
of the groupboard. Four rubber or p.v.c. feet should 
be fitted to the underside of the baseboard. 

The door unit is constructed quite simply from 
plywood and is shown in Figs. 9 and 10. The wiring 
of the door unit is given in Fig. 5 on the blueprint and 

. is quite straightforward. It should be noted though 
that the connection from S2 to the loudspeaker LS2 
should be made to the wire which is connected to the 
positive line of the amplifier, and not to the wire 
connected to Sla. When the unit is completed, and 
SI is at the "off" position, the wire from S2 can be 
connected to each side of LS2 in turn. Connecting it 
to one side will be found to result in a more pronounced 
howl when S2 is operated than connecting it to the 
other side of LS2. 

LOCATION 
Since the door unit will be positioned in the open, its 

location should be chosen with care to avoid the 
direct incidence of rain. Obviously, the more sheltered 
the position finally chosen, the less chance there will 
be of damage to the unit by the weather. The door 
unit should be painted to keep out damp and it would 
also be a good idea to seal all the joints when the unit 
is finally assembled. The grill on the front between 
the loudspeaker and the panel should be of fine mesh; 
perforated zinc was used in the prototype. However, 
there is now on the market a plastic substitute for 
perforated zinc which would be a better type of material 
to use. To keep out the damp, a thin sheet of polythene 
can be fixed to the grille behind the panel; the sound 
level will be reduced somewhat, but the weather
proofing will be better. 

If the door concerned has a porch, this is all to the 
good, and the door unit can be fitted in a 
sheltered position. 

OTHER USES 
This intercom system is capable of giving an output 

of quite good quality and would certainly be adequate 
for communication between two offices. It would 
also be found useful for wiring between the bedroom 
of a sick person or invalid and another room to prevent 
needless journeys upstairs. Yet another use would 
be as a baby alarm, in which case the switches Sl and 
S2 would not be required, their place being taken by 
a simple on/off switch for the battery. 

The prototype was also found handy for use when 
installing a television aerial in an area of weak signal, 
giving communication between the aerial rigger and 
someone watching the receiver, so that the aerial 
could easily be positioned for optimum results. * 
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HIGHLIGHTS FROM THE CONTEMPORARY SCENE 

Lunar Reporter 
SCIENTISTS at San Diego (California) have 

designed a lOft ball-like vehicle that could 
roll over the surface of the moon, report 
back to earth, take television pictures of the 
moon and execute commands via radio from 
earth. Called a "Roamer", it is powered by 
the sun. The disc-like solar antenna 
attracts power from the sun. A small 22in 
model of the "Roamer" is seen here being 
tested by two General Dynamics engineers. 

U.H.F. Radiotelephone 
PYE Telecommunications have announced 

that they have developed a u.h.f. radiotele
phone system operating on the 450Jto 470 Mc/s 
band. It comprises two self-contained pocket 
cases requiring no interconnecting wires. 

The transmitter and receiver are crystal con
trolled and use unobtrusive aerials. Power is 
derived from small rechargeable batteries. 

High quality two-way communication is 
achieved over distances up to about five miles, 
depending on the layout and density of ob
structions. PRACTICAL ELECTRONICS tried out 
this radio telephone in a double decker bus; 

no significant deterioration in quality 
was noticed in spite of the metallic 

screening of the bus body. 

STORAGE SYSTEM 



Television Field Delay ~ 
A N ELECTRONIC store that, so far as is known, is the 

first of its kind, is being built at the BBC 
Research Department, Tadworth, Surrey. 

It is capable of delaying a television video signal 
by 20 milliseconds-the time taken to scan a com
plete 405 or 625 line field. The equipment will be 
used in experimental projects including work on 
standards conversion and film recording. 

The broad bandwidth required and the compara
tively long delay is obtained by using quartz 
ultrasonic delay lines. Eight 2·5 millisecond lines 
have been supplied by The M.E.L. Equipment 
Company Ltd., and are being used in cascade by 
the BBC to obtain the total delay of 20 milliseconds. 

A BBC engineer is connecting a "booster" heater 
for one of the delay line ovens (photograph on the 
right). The boosters operate automatically when 
the equipment is first switched on, reducing heating
up time. 

Bank's Third Computer Centre 
HAVE YOU been given a new bank account number? 

If your account is with the Westminster Bank, 
you will see from our photographs at the foot of 
these pages that there is a reason. 

On the left is the I.B.M. model 7010 computer 
system; on the right is one of the five "clearing" 
systems, now being used at the new Computer 
Centre off Fenchurch Street, London. These 
systems are only part of the huge complex of elec
tronic data processing equipment being used by the 
Bank. 

The 7010 system uses a central processing unit, 
which can store up to 80,000 characters on magnetic 
tape and perform arithmetic calculations. It will 
process a day's transactions for an average size 
branch in less than three minutes. The "clearing" 
system encodes and records the special magnetic 
ink numerals on the cheques. Under computer 
control it directs the cheques into selected pockets. 
Approximately 1,000 cheques can be dealt with in 
a minute. 

CLEARING SYSTEM 
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Fig. 13.1 Wiring diagram for the multlvlbrator 

AFTER our discussion of tools and soldering, we put 
I"\ to the test our ability in practical electronics, 
because this month's article is devoted to a con
structional project. This project is a multivibrator-but 
don't let the name worry you. Apart from providing 
a useful exercise in building up equipment, the com
pleted unit will produce a.c. for you from a battery 
supply. The kind of a.c. obtained is in the form of 
square waves. This multivibrator will be a valuable aid 
to the understanding of a.c. theory when we commence 
looking at this subject next month. 

So now to work! 

A PROJECT TO BUILD 
Two transistors, TRl and TR2 (see the circuit 

diagram, Fig. 13.2) are used to switch each other off 
and on. It is not necessary to understand transistor 
action at the moment; we will come onto that later. 
It is sufficient to say that a signal pulse applied to one 
of the three transistor connections (the base) switches 
on a much larger current in another (the collector). 
This current is then used to operate some device (here 
simply a lamp). As the transistor is switched on, the 
initial pulse is applied through the capacitor Cl to the 
base of the second transistor TR2. The effect here is 
to switch off TR2. The capacitors Cl, C2 gradually 
change their charge, and eventually the switching is 
reversed and the other lamp lights up. This goes on 
indefinitely-notice with no moving parts. 

The timing of the switchover is determined by the 
size of the capacitors, the amount of charge on them, 
and the size of the resistors Rl, R2 through which this 
charge leaks away. In fact electronic switching can go 
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on not only at the rate of one or two operations per 
second, as here, but at a few million if necessary, by 
choosing the right values of the components. This 
circuit is known as a multivibrator. 

By adjusting the setting of the potentiometer VR I, 
the value of the resistance affecting each half of the 
circuit (notice its balanced or symetricallayout) can be 
altered, causing unbalance between the two halves and 
a change in the switching time, so that one bulb will be 
on for a different period of time compared to the other. 

In fact, as one bulb comes on for a longer time, the 
other does so for a correspondingly shorter time. 
This is called altering the mark to space ratio of the 
generated a.c. waveform. 



You can look upon this circuit as one which simply 
switches the lamps on and off, or as a generator con
verting the 9 volt d.c. battery supply into a form of 
alternating current. 

CONSTRUCTION DETAILS 
We have kept in mind two principles when designing 

this circuit, the first of a number of construction projects 
for beginners. 

Fig 13.2. Circuit diagram 

BYI 

9V 
+ 

Firstly, the use of simple materials for the supporting 
mechanical structure, namely a wooden base and brass 
woodscrews as anchor points or terminals. As we 
mentioned in a previous article, dealing with tools, the 
standard methods of electronic construction involve 
perhaps a metal chassis, or a bonded plastics "printed 
circuit" base; but our methods give excellent results 
and ease of construction, without these complications. 

Secondly, the physical layouts can be arranged to 
follow fairly well the schematic "plans" that are used to 
record details of circuits. For instance, the multi
vibrator always has the characteristic "criss-cross" 
balanced pattern of connections between the two halves. 
In the end, a quick glance at a circuit reveals that it 
contains a multivibrator, and so on. It would be poor 
practice to draw circuits so different that the "shape" 
is lost, rather like the effect of sticking stamps on 
envelopes upside down! (see the Building Blocks 
articles). 

Thus with our method of construction, the practical 
layout roughly follows the theoretical pattern, and 
links up theory and practice for you. 

Drive home the brass screws in the positions indi
cated, then apply the soldering iron and some cored 
solder to the head of each in turn and ensure that the 
top of each screw is well tinned. 

A simple L-shaped bracket is needed to hold VRl. 
This bracket and the two batten-type lampholders 
should be screwed in position. Next connect. up the 
two capacitors and two resistors. The negative ends 
of the capacitors go to the collectors of the transistors. 
It is advisable to fit plastics sleeving over the capacitor 
leads, leaving about tin of wire exposed for making 
the soldered connections. The remaining leads should 
be connected up. Note that the lampholders have 
screw terminals. 

It now remains to fit the two transistors. Carefully 
examine the leads on these components. It will be 
seen that one lead is spaced apart from the other two; 
this is the collector lead, and usually additional identifi-

cation is provided by a red spot painted on the body of 
the transistor adjacent to the collector lead. The 
middle lead is the base, and the remaining lead the 
emitter. Do not shorten these leads. Fit a piece of 
plastics sleeving over each, leaving about tin of bare 
wire. If you have a selection of different coloured 
sleeving available, it is a good plan to adopt a standard 
practice, e.g. use red sleeving for the collector, blue for 
base, and yellow for emitter. 

COMPONENTS • • • 

Resistors 
RI 1·5k!l} . R2 1·5kn colour codmg: brown, green, red 

iW carbon composition type 

Potentiometer 
VRI 5k!l wire wound or carbon linear track 

Capacitors 
C I 50/LF electrolytic, 12V 
C2 50/LF electrolytic, 12V 

Transjstors 
TRI OC71} . TR2 OC?I german1um pnp type 

Lamps 
LPI Lamp 6V 0·06A 
LP2 Lamp 6V 0·06A 

Battery 
BY I 9 volt battery (Ever Ready PP3 or equivalent) 

Miscellaneous Items 
Wooden baseboard, approximately 4in x 3in x !in. 

Brass wood screws. Two batten type m.e.s. lamp
holders. Plastic covered tinned copper-wire (can be 
obtained in various colours, on small reels). 

TAKE CARE HERE I 
Care must be taken when soldering the transistors in 

position. The aim must be to complete the operation 
as speedily as possible and to avoid unduly heating the 
transistor. The heat from the iron can be shunted 
away from the component by placing a reasonably 
large metal object in contact with the bare lead, just 
above the point where the soldered joint is to be made. 
A pair of long nosed pliers or a screwdriver blade will 
serve as a thermal shunt. It is essential that the heat 
shunt remains in full contact with the bare wire through
out the soldering operation and for a few seconds after 
the iron has been removed. 

Connect a pair of leads to the battery connector, and 
connect these leads to the positive and negative ter
minals on the board. Check carefully the polarity of 
these connections. 

Low consumption 6V lamps are used with a current 
rating of 60mA, but lamps rated at lOOmA (O·lA) 
will work equally well. 

Make a final check through the wiring to see that no 
mistakes have arisen. If everything is in order, connect 
up the battery. Make sure the correct polarity is 
observed ( + to +; - to - ). The multivibrator 
should start working straight away, each lamp flashing 
on and off alternatively. 
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Tms month's article describes the mechanical con
struction, wiring up and testing of the scaler. 

METALWORK 
The case, front panel, main chassis and display unit 

chassis (two parts) are all made of kin aluminium sheet. 
Drilling details are given in Figs. 8, 15 and 16, but 
should the constructor feel that this work is outside 
his scope it may be left to a specialist firm who will 
supply the material ready shaped, quickly and at 
little extra cost. Some of the larger holes may be 
punched out at the same time if required. The panel 
and case may be painted or finished as desired. 

MAIN CHASSIS 
Assembly work starts with the main chassis which 

is prepared accordingly to the information given in 
Fig. 8. Grommets should be fitted to holes "G". 
The larger components should then be bolted in 
position as indicated in Fig. 8. Use four extra long bolts 
in the correct places (T2 front pair; C37 rear pair) for 
the later attachment of tag boards below the chassis. 
If components other than those specified are used, it 
may of course be necessary to modify the drilling 
arrangements. 

For the input and l.s. amplifier tag board and the 
two power supply assemblies, the turret tag and per
forated laminated plastics sheet method of construction 
is employed. A Radiospares standard perforated 

sheet measures ?tin by 10-i-in and one sheet can be cut 
with a fine saw to make the three boards. The standard 
turret tags are inserted through the perforations and 
rivetted in place with the special tool which is supplied 
with them. 

The h.t. and e.h.t. tag boards are wired up according 
to Figs. 9 and 10 respectively, and then they are fixed 

GE SCALIR By R. W. SAWYER, B.Sc. 
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INPUT PANEL 
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MATERIAL ..... Y1~ THICK ALUMINIUM 

Fig. B. Main chassis drilling details. The location of all components situated on the top of the 
chasssis is Indicated. The three large holes in the bottom left-hand quarter provide clearance 
for the three valves mounted on the Input panel 



TO SSe VII 
C37 

TO TZ SEC. ( H.T.) 

TO L1 __ .....;;;;-"'IO~TO C30 

·~~~=---~+~TO C32 

420V H.T. 

300V 
REGULATED 

TO V13 
(PINS) 

Fig. 9. Main h.t. unit tag board. This is mounted on the 
underside of the main chassis 

on the long screws which were left projecting below 
the chassis. Spacing, and therefore insulation, from 
the chassis is ensured by the nuts already on the fixing 
bolts and by the grommets in the chassis. Wiring 
up to the other power supply components is then 
carried out. The screen of the mains transformer T2 
should be connected to earth and the other transfbrmer 
leads which are not required should be taped over. 

The mains input socket SKI should be wired.up to 
the mains switch S4, and a pair of leads brought back 
and passed through a grommet-lined hole in the chassis 
and so up to the primary tags on T2. 

ov 
t 

FROM T3 
SEC. 

zsov + CH 

Fig. 10. E.H.T. unit tag board. This is mounted on the 
underside of the main chassis 

Leads from the h.t. power supply are brought up 
through grommets in the chassis and terminated for 
convenience on a small tag strip mounted on the top 
flange of the frame of the mains transformer T2. 
The specified transformer has convenient holes for 
mounting this strip. An insulating strip of laminated 
plastics. is placed directly below the tag strip while a 
metal strip with two suitable clearance holes for the 
mounting screws goes below the transformer frame. 
This ensures rigid attachment and good earthing. 
The mounting screws carry earth tags. 

MAIN POWER SUPPLY UNIT 

.}' 'll V12 t J \ \ \ .Jl ....... v• 

Fig. 11. Underside view of the main chassis showing the two power supply tag boards in 
position 
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TO l.S. 
SWITCH 
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OUTPUT TO 
COUNT SWITCH 
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(Stt2) 
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TO C.M. IIPUT 
SOCKET 
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TO VRZ 
SLIDEII 
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Fig. 12. Input and loudspeaker amplifier tag boqrd showing layout of 
components and wiring 

POWER SUPPLY 
DISTRIBUTION-----
TAG STRIP 

R81 

Fig. 13. Wiring details of the e.h.t. 
"coarse" control SS and the associated 
resistors 

Fig. 14. Top view of the main assembly before the display unit is installed 
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The e.h.t. supply terminates on the l,uF high voltage 
capacitor C37. Due attention must be paid to the 
high potential present at this terminal when the scaler 
is operative. 

VOLTAGE. CHECKS 
An inspection for correct wiring should now be 

carried out and then the mains voltage applied. The 
outputs may be checked with a suitable multimeter. 
All measurements are made with respect to earth. 

The e.h.t. is first tested and should show just over 
1 ,OOOV positive. The mains are then d~scoru;ected 
and the capacitor C37 discharged by shortmg :-v1th an 
insulated screwdriver. As a further precautiOn the 
input to the e.h.t. mains transformer T3 is disconnected 
until required later in the construction. . 

With the voltage regulator valves V13, V14 m place 
and the mains reconnected, the voltages on the tag 
strip should be: main h.t. 420V positive, regulated 
supply 300V positive, and two negative supplies of 
120V and 100V respectively. The a.c. heater supply 
of nearly 7V r.m.s. off load may also be checked on 
two unsecured wires coming from the transformer T2. 

INPUT TAG BOARD 
The input and l.s. amplifier tag board is constructed 

from one half of the perforated sheet and bears the 
circuitry and valves for the input, pulse-shaper and 
audio stages. The construction and mounting follow 
the technique employed for the power supply tag 
boards and should present no difficulty. Details are 
given in Fig. 12. This board is attached to the top 
surface of the chassis by two bolts and spaced by an 
extra nut on each screw between the board and chassis. 
The three valves protrude downwards through the 
holes provided in the main chassis. 

The 420V h.t. and the 120V negative supplies are 
connected from the tag strip above on the mains trans
former-the 6·3V heater supply comes directly from the 
main transformer T2. The IOOc/s pulse line is brought 
up through the grommet below the front right corner 
of the tag board and temporarily connected through 
the 0·001JtF capacitor C2 to the input. 

The permanent connection is made from one end of 
the output transformer T1 primary to h.t. and a tem
porary connection is made between the other end and 
the second anode of the audio output valve V12 (pin 6). 
'Jhe loudspeaker is then temporarily connected to the 
secondary of the output transformer. 

Power is supplied to the chassis and as soon as the 
valves have warmed up a loud staccato 100c/s note 
should be heard from the loudspeaker. If an oscillo
scope is available a check of the output at the juncti<?n 
ofRll and R12 in the anode ofV2 should show a tram 
of sharp negative pulses at a frequency of lOOc/s and 
about 160V amplitude. 

DISPLAY UN IT 
The display unit is the heart of the instrument, and 

will repay careful construction. It is built on two pieces 
of sheet aluminium which are joined together in the 
last stage of construction in an L form. Dimensions 
and drilling details are given in Fig. 16. Each sheet 
carries two sub-miniature group panels each with 18 
pairs of tags, and a piece of .panel containi~g . eight 
pairs of tags. The panels are msulated by mimature 
backing plates, two on each section. 

Note that the correct positioning of the fixing screws 

for the Dekatron valveholders shown in the small 
detailed drawing in Fig. 17. This ensures correct 
orientation of the tubes so that "zero" appears at top 
centre. 

All components, particularly the Dekatron valve
holder tags, should be carefully cleaned before assembly. 
The valveholders are then fixed in position and the small 
components mounted on the group panels according 
to Fig. 17. The wiring is carried out with No. 22 or 
No. 24 s.w.g. tinned copper wire. It is essential for 
this work to use a small instrument type soldering iron 
and a suitable sized resin cored solder. 

It will be noticed that the anode load resistors of the 
Dekatrons R20, R31 etc. are wired direct to the valve
holder tags. This is a manufacturers' recommendation 
in order to reduce stray capacitance effects. 

The supply lines, preferably colour coded, are 
brought out to a small 4-way tag strip at. one end of the 
unit. A consistent colour scheme usmg red 420V; 
yellow regulated 300V; blue -120V; black -lOOV; 
green earth, or bias line, ~d white f?r ~put p~e, 
prevents errors in constructiOn and assists m checking 
the assembly later. 

TESTING THE DISPLAY UNIT 
Thus constructed the display unit is complete in 

itself and for test purposes may be placed apart (as 
shown in the photograph at the head of the first part 
of this article). The Dekatrons and trigger tubes are 
placed in their sockets and the unit propped UJ? !n a 
convenient position. Leads about 9in long are JOined 
to the display unit tag board and connected to the 
appropriate tags mounted on the main tr~ormer T2 
to give 420V, 300V, -lOOV, and earth supplies 

The Dekatrons should now strike, a single stationary 
glow appearing on each in a random position. A 
momentary connection of the reset line to the -120 
volt supply should instantly bring all the glows to the 
top position in the Dekatrons. . 

A connection from the output of V2 on the mput 
panel, via the O·Ol,uF capacitor C7, to C~ 1 at the. input 
of the display unit should start the umt countmg at 
100c/s. The preset potentiometer VRl may need 
adjustment; it should be set to ~ve sati~factory ~teady 
operation of the Dekatrons, this reqUires a bias of 
approximately 35 volts. 

If the apparatus fails to work at this stage the fault 
must be found before proceeding further. The supply 
voltages should be measured and all component values, 
connections, and soldered joints checked. 

If the first Dekatron does not count, the 100c/s out
put from C7 on the input panel may be applied in turn 
to the anodes of the trigger tubes, when the later 
Dekatrons should operate. 

Incorrect bias to the triggers of the trigger tubes 
will either result in failure to operate, in which case 
there will be one glow only in the tube, or, in continuous 
oscillation resulting in rapid counting by the following 
Dekatrons. The trigger voltage measured at the 
junction of the 120 kilohm resistor RC, using a 1,000 
ohm per volt meter wa's found to be 160V to earth. 
This voltage can be increased or decreased by placing 
a megohm resistor in parallel with one o~ the resist?rs. 
This should not be necessary when usmg the high
stability, close-tolerance components specified. 

Once the display unit is working it should be dis
connected by unsoldering the leads to the tag strip 
and placed on one side to save it from mechanical 
damage during the further construction of the scaler. 
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Fig. 15. Front panel drilling details 
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Fig. 16. Display unit chassis drilllng:details. The position of the Dekatron valveholder securing screws on panel "A"1 
Is Indicated In Fig. 17 
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Home Construction made easy 
by Building Healhlc.il models 
A wide range of well designed quality kit sets to choose from 

Ease of assembly is guaranteed AUDIO 
Even for those without previous experience-by the Cabinets, Turntable units, Mono and Stereo Amplifiers, 
comprehensive, yet simple step-by-step construction Pick-ups, Speakers, Speaker Systems, Mono and Stereo 
manuals supplied with every Heathkit model. Control Units, Tape Pre-amplifiers, Tape Decks, 
Save £ £'s building the models Transistor Mixer. . 
Heathkit units cost considerably less than comparable pre- RADIO 
assembled equipment. You cannot buy the parts any AM/FM and FM Tuners, Transistor Radios, SW and 
other way as cheaply. Communication Receivers. 

Guaranteed performance TEST INSTRUMENTS 
Every Heathkit product-assembled in accordance with A wide range of Audio Test, Home Workshop, Service 
our comprehensive construction manuals is guaranteed to and Laboratory Instruments. 
meet published performance specifications, or your 
money will be cheerfully refunded. AMATEUR GEAR 
Convenient credit terms A wide range of equipment. 
By taking advantage of our credit terms-you can enjoy MISCELLANEOUS 
your model right away-and pay for it in easy monthly Hobby kits for the youngster, Tool kits, Intercoms, 
instalments. Deferred terms available over £10 in U.K. Electronic Organs, PAjGuitar Amplifiers, etc. 

the FREE catalogue See the complete Heathkit range in 
TAPE DECKS 

HI-FI 
CABINETS 

RECORD PLAYERS 

FM & AM/FM 
RADIO TUNERS 

"MALVERN" HI·FI EQUIPMENT CABINET, 
Will house all your Hi·fi equipment. Left "in the 
white." Size: 39t X 32 X 'lli in. 
Kit £18.1.0 (inc. P.T.) 
A wide range of other cabinets. 

HI·FI FM TUNER. R~nge 88-108 Hc/s. Avail. 
able in two units, ,s.old separately. TUNER (FMT· 
4U) 10.7 Hc/s IF £1.15.0 (inc. P.T.). IF AMPLIFIER 
(FMA·4U) power supply and valves £13.13.0, Total 
Kit £16.8.0. 
JUNIOR ELECTRONIC WORKSHOP, Model 
EW-1. 20 exciting experiments can be made. 
Special solderless connections. Kit !7.1J.6 (inc. P.T.) 

TRANSISTOR MIXER. TM•I. A must for the 
tape enthusiast. -4 inputs, 9 v. battery OP.Cration. 
Kit £11.16.0. Assembled £16.17.6. 

'SCOPES POWER SUPPLIES 

TRANSISTOR 
PORTABLES 

SW RECEIVERS 
TRANSMITTERS 

"OXFORD" LUXURY TRANSISTOR PORT· 
ABLE, Model UXR~2. Beautiful solid leather case. 
LW and MW Coverage. Kit £14.18.0 (inc. P.T.) 
GENERAL COVERAGE RECEIVER, Model 
RG·I. Freq. coverage 600 kcfs .. J.S Mc/s. 1.7-32 
Mc/s in. 6 switched bands. Many features incl. 
f lattice crystal filter. Kit £39,16.0, Assembled 
£53.0.0. 
6W QUALITY STEREO AMPLIFIER. Model 
S..33H. An inexpensive stereofmono amplifier. 
Ideal for use with the Decca Oeram lightweight 
pickup, Modern attractive styling, Kit £15.17.6. 
Assembled £11.7.6. 
SOW PA/GUITAR AMPLIFIER, Model 
PA-l. A multi-purpose unit, suitable for vocal 
and instrumental groups. -4 inputs for guitars, 
mics, etc. 2 heavy duty speakers, vol. indicator, 
variable tremolo, modern cabinet. Kit £54.15.0, 
Assembled £74.0.0. Legs optional extra, 17/6. 

TRANSISTOR 
TESTER 

TRANSISTOR TESTER, Model IH·30U. Un. 
matched in quality, performance and price. Pro .. 
vides complete d.c. analysis of PNP. NPN transis• 
tors and diodes. Internal battery for tests up to 9 v. 
Kit £24,18.0, Assembled £35,10.0. 

CONTROL UNITS 

QUALITY 
STEREO and MO.NO 

AMPLIFIERS 
SPEAKER 
SYSTEMS 

TRANSISTOR GEN. COVERAGE RECEIVER, 
Model GC-IU. Frequency coverage 580 k/cs-30 
Hc/s in 5 bands. Kit £37.17,6. Assembled !45.17,6. 

TRANSISTOR INTERCOM. 
Master Unit. Kit £10.19.6. Assembled £16.19.6. 
Remote, Kit £4.7.6 Assembled £5.16.0. 
Will operate up to 5 remotes. 

"COTSWOLD" HI·FI SPEAKER SYSTEMS. 
Std. model. Size: 26 X 23 X 14 in. Kit £15.11.0. 
MFS 11Cotswold" for the smaller room. Size: 
36 X 16t X 14 in. Kit £15,11.0 

SSU-1 SPEAKER SYSTEM. A practical solution 
to the problem of a low-price speaker system. Two 
speakers. (Bookcase) £11.17.6 Kit (inc. P.T.) 

(With legs) £12.11.0 Kit (inc. P.T.) 

VALVE 
VOLTMETERS 

TV ALIGN 
GENERATORS 

6 in. DE LUXE VALVE VOI,TMETER, Model 
IM~IJU. Measures ac and de volts 0.1.5 to 1,500 V in 
7 ranges. Res. to 1,000 Mfl in 7 ranges. Modern 
styling, with gimbal mount. Kit £18.18.0.Assembled 
£16.18.0. 

R.F. SIGNAL GENERATOR, Model RF-IU. ~rw.tLl~~o'1~~~c/s ~~ru~!!!~~;. \.l~iq~e~ 
MULTJHETER. Model MM-IU. Ranges 0-1.5 v to ~~e?~~~:::;:::,J;oa'::d 1 ~~ ~~52~%0~}~5 :~ ~~~i~;~t~d electronic sweep oscillator. BuiJt .. in fixed and 
1,500 v A. C. and D. C. ISO pA to ISA D. C.: O.'l to harmonics. Kit £ll.B.O. A$sembled £I9.IB.O. variable marker generators (S Mc/s crystal). Kit 
20 HO. 4t in. 50pA meter. Kit £11,18.0 Assembled £37.18.0, A"embled £47.10.0, 
£18.11,6. ,......,....,_..,,...._.._..., .... _...,,....,..._...,....,...,_ DECADE RESISTANCE, Model DR·IU. Ranee 

INTERNATIONAL MAIL ORDER SCHEME 1-99,9990 in 10 steps. Kit £10.8.0, Assembled 
REGULATED POWER SUPPLY, HodeiiP·20U. covering the American Heathkit range of 250 £1 4•8•0• 
Transistorised, compact unit. Current range: from models. Illustrated American catalogue and full DECADE CAPACITOR, Model OC·IU range, 
50 mA to 1.5 A f.s.d. Voltage ranges: from 5 to 50 details can be obtained from us for 1/· post paid. IOOpfi.F to O.IIIJ.tF in 100 fl{.tF steps. Kit £7.5.0. 
volts f.s.d. Kit £35.8,0, Assembled £47.8.0. ....,....,,__.....,...., __ ....,,__..,.....,_._,.... __ ..,.Assembled £10.8.0, 

~~-----------.~~~~~ MANY OTHER MODELS 
For the home, Hi-Fi enthusiast, Home 
workshop, Service and Test bench, 
Laboratory. 

FULL RANGE OF MODELS IN 
FREE CATALOGUE 

SIMPLY SEND COUPON TO:-

To OAYSTROM LTD., DEPT. PH-11, GLOUCESTER, ENGLAND 
Please send me fRfE. BRITISH CATALOGUE. (Yes/No) ....................................... .. 
Full details of model(s) ................................................................................................................................ . 
American I ~~~ECAPITALS) .. .... ...... ........................... ....... ..... . .. .. ................................... .. 

Catalogue................ ADDRE$S .................................................................... .. 
(YesfNo)................. ............ . .. ... ... ... .. .:fM•II 
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VI,V2,V4, Y&, VI, VIO 

Vl2 

VDVI4 

VALVE 8ASES VIEWED FROM CHASSIS 
UNDERSIDE 

Ko Gl~ POSITION 
26° ' 

OEKATRON VALVEHOLDER 
FIXING ARRANGEMENT VIEWED 
FROM REAR OF PANEL 

I zt•09•• I 

t•l45" 
MAX. DIA. 

36111111 
1•42. 
HAX. 

oY'ERALL DIMENSIONS OF 
DEKATRONS 
V3, Y5, V7, V9, Vtl 

300V 

PANELS SHOWN FLAT TO CLARIFY WIRING 

Fig. 17. Display unit chassis (opened flat) showing layout of tag boards, components, and wiring. The dotted line through 
centre of diagram indicates the junction of the two panels which form the L-shaped assembly 
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For the Finest Value anti Service to the 
HOME CONSTRUCTOR AND 
THE ELECTRONICS ENTHUSIAST 
, We-~~;;~id~rour construcii~~ n;;cels to be the finest value on the home constructor market. If on receipt you feel not com-- f 

petent to build the set, you may return it as received wtthm 7 days, when tb~ sum paid will be refunded less postage. ~ 

TRANSISTOR PORTABLES 
THE SKYROVER RANGE 
7 transistor and l diode superhet 
portables-covering full med. plus 6 
SW Bands, 
The SKYROVER Mk Ill. 
(Illustrated\. Now supplied with rt>dt>stgned 
plastic cabinet in black, grey and chrome with 
edgewise controls. 
C<mt r•lls: \\';;t ''h:twl ;.\t·lrctor,YolH!tH' ('<nd rnl 
·with :-\witch, Tuniucc Control. In pl:l~-
tk siu W 1)\ ;\~ill, \IJ!hnwtal 
trim C."l!T\·ing handf, .. 

~!"b;i~~for £8 • 19 • 6 "''' 
H.P. Terms: 27/- depo~il and 11 monthly 1 

payments of 15/9. Total H.P.P. £10. 0$. 3d. 

The SKY ROVER De Luxe *LONG WAVEBAND 
COVERAGE IS NOW AVAIL· 
ABLE FOR THE SKYROVER 

Can now 

A simpll' :Htditioual ('ircnit proddPs 
covPragP \>f the- 1100/lH,-~0:\1. b:.nd {in· 
("ln(lln~ l .JOO ::\1. l .. ight 1m1gramnw). T\li" 
i~ iu ;1ddition to all existing ]Jt>dium 
;111•l ~hort w;n·f'hawls . .All JH•Cf"'-Sitn• 
l'(lllJ{)()IIl'lliS with COJBtrll<'linn data. · 

be built tor 
H.P. Terms: 33{· deposit and 11 monthly 
payments of 19/2. Total H.P.P. £12. 3s. IOd. 
Data tor each receiver: 2/6 extra. 

Only 1 0/- extra Post Free. 
This convt>rsion is suitable for both recei .. 
vers that have already been constructed. 

ha!tf•fie.-. :lj--l n:tra. All eomporn•nts 

REALISTIC SEVEN 
Fully tun:thlt' 
Transistt>rs; 
STAR ft>atures: 

hands. Uses 7 l\Iullarrl 

e 7 Trau.<~istor SupPrhet. e :350 ~lll\iwatt ontpnt 4in. 
high flux !lfWakt>r. e All compcnwnts lll0untt•d on :t 
srngle Jll"lllted eirenit h'>ard, Rll<' fipu, x 5}in. in IHH' 
complet\; <U!Reml·l~-. e l'la~<til' \'a!Jinet, with \'<HT~·in~ 
hawlk, ~<it:l' iin. lOin. Jjl!J., iu hlne:'grf'y. e EaR~ 
tu rPad dial. e F::dPrnal flnckd for ear aerial e l.F.
frequt'llt')" 470 K<'-'s. e Fenitl' rod inkrna\ aerial. 
e Opt•ra\('S frnl'l PP9 or Rinular hatt;•ry eFull cnm· 
prf'hensin· data Rupplh·d w1th P:wh Hecdvt"r. e AI! 
enib ;md I.F.1-1, de., fully wound ready f\lr imnwdi;t!e 
assemhlv. An nntstan<lmg ltt•ct>iver. 

REAliSTIC SEVEN De Luxe 

the parcc-1. Four U2 

Can be built. for 

£5.19. 6 
P. & P. 416 

With th1· .~a!lw plf·driPal,Qpedf\cation as standard n1o,kl -·PLUS A SUPERIOR \VOOD 
(':\BI:-;ET IS ('{):.\TE\1POH.\RY STYLI~(} eoven•d in attractive washable material, 
with f'.Hper-chroJm' trim and carrying- handk. AL~o ;t full visi0n circnhr dial, ('xternally 
Jno11nted to further PHhaneP the pleasant styling. ONLY £1 EXTRA 
Both lllJ.Hlt'l:-!: Jhttery 3/9 extra. (A!! eomponentR available separately.) Data and 
inRtrudions Rl'p;crately 2,'6, t1•fumled if )'OlliJUrchase parceL 

SINCLAIR SUPER MINIATURES 
THE MICR0-6 
pockt't radio. ~ize only 1* X 1 1i- X !in. Complete with earphone. 

Can be built for only 59/6 :.\Iercury celll/11 extra. All parts sold separately. 

THE SLIMLINE ' 
2-tram;istor poo'k\'t rarlio. ~ize only 2i x 1ft x llln. 1\Iicro alloy transistors on 

11rinted circuit. Can be built for 49/6 
THE NEW X-20 AMPLIFIER 
20 w;ttts P.W.~f. amplith>r and prc-amplificr built on single printed circuit size 
Si :lfin.-·~·weig:Jt mdy 4~ r>zs. lmilt! Input sens. lmV for 20 watts out. Output. Imp. 

~~·t~ki~E•hms, £7.19.6 P0.qt Frrr 
AVAILABLE READY BUILT AND TESTED £9.19.6. 
:l p(lt~. for vol. hass anrl tn·hle, 7.'6 the 3 extra, mains power pack, if required £4.19,6. 
THE X-10 AMPLIFIER 

fltte<i with integratrd prc·amplifler. Requirrs only lmY 

fo•ran On!y~'i·i~~~CE £5.19.6 PostFree 
AVAILABLE READY BUILT, TESTED AND GUARANTEED, £6.19.6. Po.'t l'rcc. 
::1 pots for \"olnme, HafHI and Trt'hle, 716 the :i extra. Mains power pack, if ff(]Uired 1}4/*. 

TRANSISTORS ALL BRAND NEW AND GUARANTEED 
(iJ;T RI, fiET ~.'S, UET ~IJ 2/6; 8/:lA, S/41' 3/6: OC45, OCil, OCSlD 4/6; OC 44, 
OC 10, Ofl Ill, OC t'l 516; (match 10/6l; AI<' 117, 00 75, OC ;WO 6/6; 
OC 4:!. oc 4::1, uc 1:1, OC S~D 7/6; OC OC ~0·4 15/·; OC 205, 00 206 19}6: 00 28 
24/6. J 

TRANSFIL TERS By BRUSH CRYSTAL eo. Available from stock. 

TO-O Ill 4C,,> kcls. :!: 2 kcle. I 'I'0-02D 470 kels.- · 1 kc/s. 7/6 EACH 
TO~ 0\ D 4i0 kc/s. + 2 kef.~. 'fF-01 B 4G.l kc(s. ~:: 2 kc/s. 
1'0-0'..W 4t)il kc/s. :J-: 1 kc/s. TF- ·OlD -~10 kc/R. ~~= 2 kc/s. Post 6d. 

207 EDGWARE ROAD, LONDON W.2 
33 TOTTENHAM CT. RD., LONDON, W.l 

Tel: PAD 3271/2 
Tel: MUS 2605 

CONSTRUCTORS BARGAINS 

LASKY'S PRICE 79;6. 
LASKY'S PRICE 62;6. 
LASKY'S PRICE £5/12/6. 
LASKY'S PRICE 52."6. 
LASKY'S PRICE £6/12 6. 
LASKY'S PRICE £2/15/·. 

SPECIAL INTEREST ITEMS! 
TEST METER ADAPTOR 
Type P.E. 220 · this i~ 
whwh t•nal>Jo·.; ;>nv .-,o 
ht• U.'H~d in pl;H'i' .of a 

an inqwdaw'<' 
OH the lOIIIl 

r;\1\!.{l's: 1 to 10(1() \'n!b. 
<'omw1·tion to Avo H 
IJHi11' SUitable f(J\' use 
JnPter. Rit:P \),, f) :< .1 ill. 
Price 7 Gns. 

LASKY'S PRICE 39,6 
l'osl 2, G. Rt•t of h;1 t !t•ries i / .) ,., t ra. 

DOMESTIC PROCESS TIMERS BY SMITHS 
J'inPs{, qnalit.v 1-'miths (']o<.'ks 
('<Jokers. :) t.\"fWH il\",\llahk 
TYPE 1. l'lockwork lnl\•rval 

V('fOhoar\l is a high gr,1•lP l.tlllinated hnard \Yith howled t•t it Ollld p]('J"Ctd 
with a rc·a:nlar rnatnx of hole~. Ideal for produc111g 
As featured in" Practical Electronics B Apri1'65 issue. 
Boards Accessories 
4'2/l;)(J;J 3'8 'l'nminal pin!!- pkt. 3'-
43/l.'Jil-1 ''' 3 1- :-'pot fact' <"Uttt•r tool 816 
4fi'L'i07 ;;; 5,2 Pin in<~ertin~t tool 9;9 

!~H~:;~ ~a 9 lg,.'g 6~d!r~d~~P~~,:t~r;;de~~:; post tree. 
42 TOTTENHAM CT. RD., LONDON, W.l 
152/3 FLEET STREET, LONDON, E.C.4 

T el: LAN 2573 
Tel: FLE2833 

Both open all day Saturday. Early closing Thursday. Both open all day Thursday. Early closing Saturday. 
Please address all Mail Orders to Dept. P.E., 207 Edgware Road, London, W.2. 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 
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NOW ANYONE 
CAN AFFORD TO 

TRAIN TO BE 
AN EXPERT IN 

RADIO and 
ELECTRONICS 

It's the most exciting news of the year! Just 
imagine. You can get 35 large, fact-packed 
lessons for little more than 1/- per lesson! 
The lessons are crystal clear, practical, 
easy to master and use. Early lessons make 
fundamentals clear even to the beginner, 
while other lessons will give you the 
practical u know~how" of an expert. 

Compares favourably with some courses ('OSting ten 
t.imes as mueh. You save because you receive an the 
lesions at one time and are not. reqnin•d to pun~hase 
equiplllt'nt ruu do 110t Ilf'Cil. 

Thit ja a real home-atudy course that has lwen bound 
into one giant il x llln. 216 page manual. Each page 
is diyidf'd into two columns. A wicte column features 
the text, whilt> a narrow column at the side has the 
instructor's t'omnwnts, helpful suggestious aJHl atMitional 
pictures to simplify the ditfieult parts. 

Everyone can benefit from this practical course. No 
old fashioned (or pst>ndo modern) methods used here, 
just straight forward, easy to understand explanations to 
ht>lp you make more money in electronics. 

1'he price! Only 39!6 plus postage 1/6. 

Terms! Jrl1y of rouru.' See Coupon. 

OTHER COURSES AVAILABLE 

RADIO COURSE (22 lessons, prkr 36(..) 

TELEVISION COURSE (price 36/-) 

UNCONDITIONALLY GUARANTEED TO 
GIVE COMPLETE SATISFACTION 

Yon must he convinced that this is the best value you 
have ever seen in Electronics, Uadio or T.V. Training. 
oth~rwi~;~~ you eau return the cours<' (or have your nwney 
refundt•d if sent with order) after ~·ou have examined it 
in your own home for :t full seven days. 

IF YOU SEND CASH WITH ORDER WE WILL 
INCLUDE A FREE BOOK VALUED 5/-. Tick on the 
coupon one book for each course ordered with full cash. 
These free books are authoritative, and loaded with 
information. Would cost at lfi'ast 0/· each if bought 
IH'parately-,~by sending cash you reduce book·keeping 
and other eo/)-ts which savings we pass back to you. 

- - -FREE TRIAL OFFER---
Pay only 5(· per week if you wi!'!h. Clip coupon right 
now for this special offer. 

To: Sim-Tech Technical Books. Dept. ETV1'2. Gater'J 
Mill. West End, Southampton,,Hants. 
Please l!i'll~l the following cours~·~~: for a full 8t'YCn tlaya• 
trial. 

0 No. 1. RADIO COURSE, 
37/6. incl. postage, 

0 No. 2. RADIO & ELECTRONICS COURSE, 
41!-. incl. postage. 

0 No. 3. TELEVISION COURSE, 
37/6. incl. postage. 

(FrN• trial eustoml"rs tick one only please). 

Tf not delighted, I ma:r ff't.urn the course post-paid 
without further obligation on my part. Otherwise I 
will pay cash pricfi' or 5/- weekly until paid. 

D 'l'ick her~ if enclosing full purchase price. 

])lease Sl."nd me 

0 FREE TRANSISTOR CIRCUITS BOOK. 

0 FREE OSCILLOSCOPE BOOK. 

Amount enclosed £. 

T understan(l that you will refund this money in full if I 
am not 100% satisfied. Overseas customers please send 
full amount. (including Ireland). 

NAME ..... . 

ADDRESS •.... 

City. . . . . . . . . . . . . . . • • • • County ...•..•••.•......• 
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i't1 ;1 tt :JM •'1•1' i!ld fl i at1:ti I•Jil~~ I~ if1 
INPUT 230/240v. A.C. 50/60 I ULTRA VIOLET BULBS 
OUTPUT VARIAB~E 0-26~v. Easy to use source of U.V. for dozens of 
BRA~D NEW Carr_1age Pa1d.l practical and experimental. uses. 
Buy dorect fro~ the Importer. 12 volt 36 watt A. C./D. C. sac 6/6. 
keenest pr1ces 1n the country. p & p fl_ 
All Types (and Spares) froml1:i vo.lt '6o watt A.C./D.C. SBC 8/6. 
t to 50 amp. from stock. P. & P. 1/-. 
OPEN TYPE (Panel Mounting) Transformer to suit the above. Input 200-
t amp. £3. 3. 0. I amp. £4. 17.6.1240 v. A.C., 12 volt 36 watts. 16/6; P. & P. 

21~ amps, £5. 12. 6. 2.'6. Input 200-240 v. A. C. 12 volt 60 watt, 
SHROUDED TYPE 22 16. P. & P. 3/6. 
I amp. £4. 10. 0. 2.5 amps., Set of 4 Colours FLUORESCENT 
£5. 17. 0. 4 amps, £8. 7. 6. PAINT. Red, yellow, green and cerise. In 
5 amps, £9. 0. 0. 8 amps, } oz. tins: Ideal for use with the above 
£13. 10. 0. 10 amps, £17. 0. 0., Ultra Violet Bulbs. 9;6, plus 1/6 P. & P. 
12 amps, £19. 10. 0. 15 amps, -- - - - - -
£22. 0. 0. 20 amps. £32. 10. 0. NICKEL CADIUM BATTERY. 
37.5 amps. £65. 0. 0. 50 amps,, Sintered Cadium Type, 1.2 v. 7AH. Size: 

1 
£85. 0. 0. height 3~". width 2f' It!". Weight: 

'AMP PORTABLE TYPE Approx 13 ozs. Ex-R.A.F., Tested. 12/6. .J ___ :.l.!.m~t=-~ !;,..!!.!!,2/L_ ___ _ 
100 WATT I VENNER 14 DAY CLOCKWORK TIME SWITCHES 
POWER 1M' 5 amp. 230 v. contacts. 24 hr. phase, } hr. divisions allows 

RHEOSTAT$ (NEW) , , , , I setting for .1 make, I break every 24 hrs. Complete with key 
1"r -~ ~ and mount1ng block. Used but guaranteed. 35/6. P. & P. 2/6. 

AVAILABLE IN THE '" .. ~Yi),, - -v'ANDE"GR"A'AFF- -1 VERoBoARD 
FOllOWING 9 VALUES ~~ I ELECTROSTATIC GENERA TOR 

10 h 3 25 h 2 50 ohm Fitted with motor I The perforated 
0 m. a.; 0 m. a; ' d · f 230 A C C B d f I .'I a.; 100 ohm, I a; 250 ohm, 7 a; I rove or v. . . opper oar or 

500 ohm, .45 a.; 1,000 ohm 280 mA; giving a potential of 

1 
Modern Circuitry. 

1,500 ohm, 230 mA. 2,500 ohm .. 2 a approx. 50,000 .15 '' .15 pitch, 
Dtameter 3!m. Shaft length ~In , volts. Supplied ab- 2.5 >< 3.75 ...... 3,'-
doa. U in. All at 27/6 each. P. & P. 1/6 I solutely complete, 12.5 >: 5 ...... 3/8 
_____ - - including access- 3 75 '< 3 75 ..... 3/8 

INSULATION TESTERS (NEW) ories for carrying 3.75 x 5 .... s;-

1 out a number of tn-~ Spot face cutter 91 .. 
Test to I.E.E. Spec. Rugged metal teresting experi- Special Veropins: ' 
co~struct•on, 500 volt, 500 megohms. ments, and full Pkts. 200 ...... 14/-
Proce £22. 1,000 volts, 1,000 meg-~lnstructions. This instrument is I .. · 
ohms, £18. completely safe and ideally suited p.&p. on all Items I/-

T-YPE-l4R---- ~for School de~onstrations. Price 

1
- METrn-

£6/6/-plus 4/- P. & P. Leaflet on request. 
SILICON BWLDANWiruNTsTROBE W Flush Round 
SOLAR I UNIT FOR ONLY 37/6. 'Ne I A C. AMMETERS 

CELL 
· supply a simple circuit diagram and 0·1, 0~5, 0-10.0-15, 

all electrical parts including the I 0 ·20 Amp. All llf .. 
Four .5 volt units series connected in I NSP2 Stro.be tube V.:hich will enable each, p. & p. extra. 
high impact polystyrene case, flying yo~ to ea~lly ~nd quu:kly construct a A.C VOLTMETERS 
lead connections. Spedally designed I un1t for mfin1.te vanety of speeds,~0-25, 0 50, 0--150 v. 
diffusing lens system to ensure maxi- from I fle~.sh 1n several. seconds to A~l 21/- each, p. & 
mum light pickup. Output up to 2v. several thousands per m mute. 37/6 p. extra. 
at 10 to 16 m A in bright sunlight. plus 3/- P. & P I 0-300 V A c / 
times the efficiency of selenium cells. Pnce IS/-. P. & P. 1/6. • ectl Jer · · • 
Wider spectral response, and thirty I NSP2 TUBE brand new. 1.0. base. R ·r, ·£!; 0· m C 

A• used to power earth satellites' ii'Niv"E"Rs'Ai:'D'EMONSTrniONTRA'Ns'foRM'ER- -
37/6. and 1/- P. & P. -------j ~ A complete composite 1st grade NEW TRANSISTORS IStenzyl Type apparatus. comprising a 

I robustly built Transfer .. 
OC28 17/- OC76 6/- [Get lOS 101· mer and electro-magnet 
OC29* 18/- OCSI* 8!- .' Get 573 12/61 ~ . ~ ~i with removable coils and 
OC41 1/- OC83' 6/- I 2N706A 1716 , pole pieces. Coil tapped 
0C44 6/6 OCI39 12/- i 2S019 30/- ~ . for 230 v 220 v 110 v 
OC45 5/- OCI40 19/- ACI07 14/61 °- .~ 115 ·6 12' 36 110 A c' 
OC71 51- OCI71 9/- 'AFII4 11/- ?. ~ v, •. • • v. · · 
OC72* 11' _ OC200 10/6 1 AFII 5 IO'- ~ . ~ "'!)_.>;~.These cods are also used 

1 I ~ ~for D.C. experiments. 
OC73 6!- OC203 14/-~ AFII6 10/- The following accessories 
OC75 1/- Get 104 6/- AFII7 9/6 are included: welding 
• . . . BCZ 11 10/-~ coil, welding clamps and electrodes, 2 heavily plated pole 

Ava1lable 1n Matched Pa1rs. pieces with conical and square ends, pendulum stand. 
- -· - - - - - -. damping and non-damping pendulum, Barlow's 
LATEST HIGH SPEED MAGNETIC COUN- I wheel with handle. mercury trough, fusing 
TERS. 4 figure, .10 Impulses per seco~d. Type I metal, inductive jumping ring. Supplied corn• 
IOOD, 4.1 ohm coli, ~-6 v. D.C. operation. T.ype plete with Demonstration Book giving details 
IOOA, 500 ohm coil, ~8-24 v. D.C. operat!on. I of a multitude of basic demonstrations complete 
Type 1008. 2,300 ohm cod. 36-48 v. D.C. operation. with the theory involved. Price: £17 I· !Of-
Any type 15/- each, plus 1/6 P. & P. Carriage (per B.R.S.) 

no;. "A.c. Ri'i:AY":'Ty~ 20,.2.m7."'1""L~oo "S'Ei:;~;-;;,rrc;:; ~~~ 
contacts, 9/6. Type 2. 2 x 15 amp. break, 2 x2 t . 1 d. ORPI 2 C d ~ · S 11 h·~ 
amp. make. I x2 amp. break, 11/6. Both types par 5 • mc u lfl~ . a m•ur:' ~ P 1 e 
ex new equip. P. & P. 1/6 each. I Ph_otOcell, Relay, Transistor and C1r~u1t, e~c" 
12-18V. D.C. RELAY. 168 ohm coil. 3.5amp proce 25!· plus 2/6 P. & P. ORP 12 oncludong 
N.l. c/o contacts. New 16/6 + I/- P. & P. CirCUit, 10/6 each. plus 1/- P. & P. 
o:4"MiNU'TE 'M'ECH'A"Nirn TiMESWi'TCF.i A. c. MAINs MODEL- - ---~ -~---~--
16 Amp D.P. Switch complete with knob. VVill 

1 
Incorporates Mains Transformer, Rectifier and 

switch off any setting between Q .. 4 minutes. As special relay with 3, 5 amp mains cjo contacts. 
New. fr~ction of m<'l:f<ers' Price. 10/ .. plus 2/6 p. & p. Price in c. circuit 47/6 plus 2/6 p. & p. 

SERVICE TRADING CO 
All Mail Orders-Also callers: 
47/49 HIGH STREET, KINGSTON on THAMES 

Telephone: KINgston 9150 

Personal callers only , 
9 LITTLE NEWPORT STREET 

LONDON, W.C.l Tel: GERrard 0576 



FRONT PANEL 
Drilling details for the front panel are given in 

Fig. 15. The controls and other components are 
indicated in their respective positions. Labels to 
indicate the functions of the various controls may be 
made with Dymotape or one of the other proprietary 
materials which are readily obtainable. Resistors 
R79 to RSS conclusive· are mounted directly on the 
switch S5 in the manner shown in Fig. 13. 

The switch S2 is the only item requiring further 
comment. It is neat and convenient to use one switch 
for count, hold and reset. The constructor could of 
course use two switches, one a biased type for the reset. 
There is one type of "surplus" switch which is very 
suitable, the others have too stiff an action. The 
specified switch is in current production and when 
adjusted works well. 

The switch has no central stop and in going from 
"count" to ''hold" the dolly may go too far and 
momentarily close the lower contacts. The lowest 
leaf which carries the reset voltage must therefore be 
bent well down so that it only just makes contact 
when the switch is raised to "reset". The stiffness 
of the movement can be adjusted with advantage by 
altering the curve of the springs against which the 
dolly acts. This is easily done with a small pair of 
taper nosed pliers. 

Reference to the circuit diagram of the display unit 
(Fig. 3) will make clear the wiring of S2. The rotor of 
S2b is connected to the -120V supply, see Fig. 6 and 
Fig. 9. 

The lead for the variable e.h.t. for the Geiger Muller 
tube is taken down from the live terminal of C37 
through a grommet in the main chassis. It passes 
along the underside of the chassis and up through the 
grommet under the input tag board where it is ter
minated on the terminal bearing Rl and Cl. 

The front panel is now bolted to the front edge of the 
chassis and the wiring up of the components completed. 
Reference to the appropriate circuit diagrams will 
clarify any wiring not given in detail in the assembly 
diagrams. 

The display unit leads are then reconnected to the 
power supply tag strip and two leads (for input and 
reset) connected from S2 to the display unit. The 
display unit is thus on flying leads and may be tested 

using the tOOcjs timing pulse by depressing switches 
Sl and S2. When satisfactory working is obtained, 
the apparatus is switched off and the display unit 
placed in position behind the front panel where it is 
fixed by four self-tapping screws. 

Finally, the e.h.t. supply is connected by resoldering 
the main supply lead to the miniature mains trans
former T3. Operation of the coarse and fine voltage 
controls should indicate on the meter a supply smoothly 
variable up to nearly l,OOOV. 

GEIGER MULLER TUBE OPERATION 
Every Geiger Muller tube has its correct working 

voltage which must be found by experiment. At 
too low a voltage the tube will fail to ionise sufficiently 
when radiation enters it and so it will produce no 
pulses; at too high a voltage the tube may conduct 
almost continuously and will be damaged. 

The e.h.t. controls should therefore be turned to 
minimum before the tube is connected to SKI. The 
scaler should be set to "count" and the loudspeaker 
may be on if desired. A source of radiation-a 
luminous watch will serve-is placed near the Geiger 
Muller tube. The e.h.t. voltage is then gradually 
increased until counting starts. A further small 
increase in voltage will increase the count rate but a 
condition is quickly reached where the count rate is 
virtually independent of voltage change. Now every 
radiation entering the tube is producing a pulse. This 
is ·the "Geiger threshold" and the voltage should be 
noted. 

If a graph is made of count rate against voltage it 
can be seen that a plateau has been reached where an 
increase of approximately 200 volts makes little . 
difference to the count rate. But beyond this comes a 
point after which the count increases rapidly. This 
is the end of the plateau and brings danger to the tube. 

The correct working voltage is taken as 1 OOV higher 
than the Geiger threshold voltage or halfway along 
the plateau, whichever is lower. 

The third and concluding part of this article will be 
devoted to practical uses of the scaler. A few simple 
experiments will be described; these will demonstrate 
the capabilities of the scaler especially as a teaching 
aid in the physics laboratory . 

• ----
• 
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SILENT DETERRENT 
you can't get away from it, can 

you? Picking up a copy of 
Amateur Gardening from a colleague's 
desk the other day, I thought I would 
find a temporary diversion among 
the dahlias and chrysanthemums. 
But the first thing to meet my eye 
was an account of supersonic vermin 
scares. It seems that -one large seed 
firm have rid their storehouse of 
birds, mice and rats by criss-crossing 
the building with ultrasonic beams. 
To provide the maximum irritation 
to these pests, the ultrasonic signals 
are continuously varied in frequency 
and duration. According to this 
report, the birds in residence quickly 
took off; the rats soon followed, but 
the mice stuck it out for a few weeks. 
The reason they took so long getting 
the message was because they had 
buried themselves inside sacks and 
obviously were receiving a somewhat 
attenuated signal. 

I don't know if it was the painful 
aural experience that drove these 
creatures away, or whether perhaps 
it was the heat induced within their 
small bodies by cell excitation. Heat 
effects produced by ultrasonics are 
used in physiotherapy for the treat
ment of patients. But it is known 
that over-excitement of the body 
cells results in extreme discomfort. 
Contra-wise, if a beam of ultrasonic 
waves is directed onto a particular 
nerve, it can produce an analgesic 
effect. The effective use of ultrasqnics 
obviously demands a highly special
ised knowledge of the subject. Get 
the frequency wrong and the beam 
in the wrong place, and I suppose 
you would have deliriously happy 
mice and rats lolling about the place. 

PCM TO THE RESCUE 
LONG suffering commuters take 

heart. If you are reckoning on 
being around in the year 2000, your 
daily torment on road or rail may by 
then be over. The solution to the 
ever increasing problem of getting 
people to work in the morning and 
returning them to their suburban 
semi's is in fact delightfully simple. 
They simply won't have to go. 
Instead of bodies, the brains and 
skills of these individuals will be 
transported to their place of employ-
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ment. And it will all be done by 
telecommunications, involving data 
links and private television channels. 

This is no wild dream of a science 
fiction writer. It is the opinion of 
an eminent British scientist, Alec 
Harley Reeves. This month the 
Franklin Institute of America will 
be honouring Mr. Reeves by present
ing him with the coveted Stuart 
Ballantine Medal. This medal, 
named after a noted U.S. scientist, 
is awarded for "outstanding achieve
ments in the fields of communica
tion". Mr. Reeves receives this 
award for his invention of Pulse Code 
Modulation (PCM) way back in 1937. 

Like so many inventions, PCM was 
before its time. For its practical 
application, it required a more 
advanced technology than then 
existed. The coming of semi
conductors plus the today's enormous 
demand for telecommunication links 
has focused attention once again on 
this invention. 

Pulse code modulation is a digital 
system. Speech signals are scanned 
electronically and all significant infor
mation is transmitted in a series of 
pulses. One of the great advantages 
of PCM is that a large number of 
separate channels can be sent over 
one pair of lines. It can also be 
used for picture transmission, as was 
dramatically demonstrated a little 
while ago with the pictures from 
Mars. 

"I haven't the heart to tell him that 
we can't hear it either" 

ON THE BEAM 
Now back to Mr. Reeve's vision of 

the future. He feels that PCM's 
tremendous potential capacity for 
sending_ and receiving speech or 
visual data over cables or better 
still, over laser beams, can be most 
usefully harnessed to alleviate some 
of the problems that already beset 
us, and which will multiply in a 
terrifying way as time goes by. 

Apart from keeping us off the 
streets, Mr. Reeves stresses the 
importance of central information 
processing centres as an answer to 
another problem of modern life
how to read and digest all the 
literature published in one's own 
particular field of interest. In this 
connection he makes the interesting 
observation that moving pictures will 
be the only way to pass the informa
tion fast enough to the caller's brain. 

P.S. Full of the pioneering spirit, 
I have already volunteered to do my 
daily stint from my own home with 
the aid of Ye Olde G.P.O. analogue
type telephone as office link. The 
suggestion was politely but firmly 
turned down. Just another example 
of being ahead of one's time, of 
course. 

THAT OTHER CHANNEL 
BELATED birthday greetings to the 

Independent Television Authority. 
I recall looking in on that first 

transmission from Croydon 10 years 
ago. With a hastily rigged up 
dipole suspended from the house 
eaves, coupled up to a converter unit 
perched on the top of the Band I set, 
the opening transmission on Band Ill 
was received surprisingly well. 

In the moments before the Redif
fusion emblem appeared on the 
screen, one experienced the excite
ment of a first night, knowing that we 
were about to witness something 
quite new (and perhaps alien) to our 
way of life. How would this new
comer fit into our home, where 
hitherto only BBC programmes had 
entered? And there was much specu
lation about the commercials of 
course. 

Today there is no doubt about the 
success of commercial TV; that is 
if success is measured by numbers 
of viewerll captured and held. 



LIST OF BARGAINS See in the Dark-INFRA·RED BINOCULARS 750 mW TRANSISTOR AMPLIFIER 

Transistor ferrite rod aerial with meUium and long 
wave C'oils with cirn1it, 7/6. 
Oscillator Coil and set of 3 I.F. transistors for 
transistor set with drcuil,l2i6. Tuning Condenser 
to suit, air·spacPd, with trimmers, 9/-. 
Ditto but min. 10 mm. 12'6 the set, two·g-ang 
condensers to suit 8/6 (rf'•!IIt·~t suh. min. circuit), 
Midget 3in. P.M. Loudspeaker, :1 nhm, 12/6, 80 
ohm,l3/6. 
Midget 208 pF + 176 pF two~gang Tuning Conden
ser with trimmers !or transistor set. Price 9/M. 
Push-Pull Transformer. Kuh·miniatllrt>, 8,'6 . 
. 0005 mfd. Single Tuning Condenser. ~ulid 
dit-lectric iin, spindle for tran'\i.~tor n! Crystal .'f\'1, 
with spindle tapped ti BA, 2/6. 
46 Sets (Re(•e-in•r/Transmitt.er pack set). 
~o~ds cnmp!et.e exet•pt for crystal>', 19/6. 
Battery Charger Kit. Compr!':!es 5 amp. tramifnr
nwr, iJ amp. rec1ifler, nwtal case and mett>r to 
chaJ-g<' fi or 12 vo-lt batte1·ies up to iJ nmps. With 
vnriahl~· charge ratt•, 39/6 each. 6/6 poRt and 
insurance. 

Mains Transformer. 250-0-::!:~o at HO 
5 t~. (normal mains input). 12i6 
Output Transformer. JWIJhl\lr· lltatching 
type, 3/6 each; 36/- per 
Slide Switch. Sub-miniature hut dpdt., 2/-; 18!
doz. 

T.C.C. or Dubilier Tubular Condensers . 
. 5 mf. i:JOO v. . . • . . . . . • . 10/-
.25 mf. 500 v. . . . . • . . • • . . • . . . • . • • • 7/6 
,25 JHf. :~50 V, •• , ,, , , •• • • • • • • • • • • • 6/-
,05 111{. f100 v ..•...•.•••••••••••• • 5!-
.0001 mf. 1000 \'. . . . . . . . . • . . . . • • . . • 5/-
.001 HlOO v. .. . . . .. . .. . .. .. .. .. . . 6[-
.002 JOOO Y. .. • • • • • • • • • .. .. .. • 7(6 
,005 1000 V. • • • • • • • • • • • • • • • • • • • • • • 9/-
.02 7;10 \'. . • . . • . • • . • • • • . • . • 8!6 
.01 1000 Y. • • • • • • • • • • • • 10/-
Battery Cbarger Rectifier. 
amp. 9/6. 
Metal Chassis. Punched 
complete with inner 
enamelled. 8/6. r. 
Unbreakable Mains Lead. TypP of k:tol Htted to 
t>lectric razors make!'. fine lPad for test. meters nmt 
any other ctevict>s where subject tn C'(~nt.inuou'! 
hrmling. Twin figure t•i£ht cnnRtrnd.IOn. Roft 
c-ream Jl.V.C. <'0\'NC•l. ~onnally costs 2/~ per 
,·ard. Three (ift.lcatls for 2[-. 
Filament Transformers, 6.:l v., 1l amp., 4/6. 
Neon Lamp-~midg-('t wire ended, ideal mains 
te,-,t.Pr, de. 1/9. Ex-Govt. '1/3. 
Philips Trimmers. 0-30 pl<' 1!- each; 9/- doz. 
Low Resistance Headphones. Ideal crystal set:;;, 
ete. 7/6, plus 2/ti. 
Cold Cathode Valve CV 413. Voltn~e rf'.c;ulator or 
trigger switch-unused but ex-equipment 2/
each. 
Tag Panels. Ideal for constnl{'tion, ('XJH'rinwntal 
dreuits, etc. 3 of each of 12 diffen'nt types, 5/-. 
Post 1/6. 
Slvdlock Panel Mounting 'Fuses, with carrit'r, 5 
amps. 2/- each; 15 amp. 2(6 each. 
Potentiometert. Sealed type h~· ~~lorg:anite among 
the best ever made, standanl l ~pindlt•, lin. long. 
6!- doz •• 2 meg ~ meg. 
lOOK, &0 K. 
MU Met~tl Screen for American 5 CPI, etc. 10/6 
pair; for VCRH7 and other Gin. tubes, 7/-complcte. 
Ditto for 2-3in. tube, 5/- complete. 
Electric Lock. 24 v. coil but rewlndable to alter 
volt.a)!~'S 4f6. 48/- \loz. 
.1 mfd. 350 v. i-'mall tubular meta1·cased con
demwr mad(' by HnJ,ilier, 2/6 doz. 
24. Volt Motor with blower attached,12}6, plus 2/9. 
115 Volt American magslips (sels:ms} 50l· each 
transmitter or receiver. f'ost :l/9. J>air Post 
1-'reE'. 
Morse Practice Outflt-ComprisNJ: valve oscillator 
with controls in wooden b('X• hrtttery operated, 
12/6, Plus 2/9. 
ltlaJns ftom Car Battery rotary a:enE>rators 12\", 
input 240v., output 110 mA, 40/·; i.iOO m.a. £1. 
Plus 5/· post. 
H.R.O. Power Pack. Suitable for 240 or 115 volt 
mains give 250V. H.'l'. anti li,3v, i.t., new and 
unused, but less rectitier valve, 19/6, plus U/6 post. 
A.C.{D.C. Ammeter 2Un. flush mounting 0-9 amps 
but external shunt easily removed offered at silly 
price, 8/6, £5 doz. 
DLR5 Headphones, 9/6 pair, Poat 2/-. 
Sound Powered I111erts. Make excellent micro
phones or speaker, 5/6 each. :£3 doz. 

Where postage is not definitely stated 
add 2/· to all orders under £3. Also 
add 2/6 if you would like our new 
100 page list of bargains. 

nf thC' many tape rt'cordf'rs tn off!' I' :1t £12 
or kss we havP at la.st found ow' we \'an 
recomtm•nd. Equally suitable for mu~1c 
or S!H't!t'h this instrunwut t\IO 

motor>~, is eomplt>te!r and 
heaut.:ful!y styled awl 
tape !'(',•order. 

_\mong Jt'l tn:w;.· good 
switd1 on the microphone 
Htatt t!w tapes. A Y\'t'Y 
for yon when rt'l'ordiug, 

typist for note-taking, stock-taking-, eto·. Other poiuts are 
recording-~ -tO mlns with norma! tapt>s, ~Lwdard hatte1ws. 

Although til'if;"inally sold at £It),' IH/0, wr: an· a hi~· Utts Jtlmlth to 
only £7(19/6, plus 5/~ J>ost and Iu-,uraw.:e. Brand ;-.;,.w and 
with microphone, hatterit•s, tape· awl sp,)ol1i, ll'lthiug dse tu !my. 

Don't miss this AMAZING Ofter. 

INFRA-RED HEATERS 

Make up one of th"e lat"t type ~ffl~ 
heaters. Ideal for bathroom, etc. 

elements designed fo•· lhe <'onwl lul•·a·•= 

They are simple to make !mm mu· 
easy-to-follow instrndious --uses si lien. enclose!l 

(;l microns). Prke for 730 watt;; •!len ent, all part~. metal casing a.<> i!lnstmted, 
19/6 plus '2/tl post awl iusurallL't'. 1'ull s11itch ~l1~ e:-..tra. 

THERMOSTATS 
Type "A" 15 amp. for I'Ontrollim~ room h(•alt•ts, ~ref'nhoust> niring cupboard. 
Has spindle for pointer knob, qniddy ;lol]astahl~' from :~0-HO 1<'., 9/6 plus 1/
post.. Huitahle box: for wall mountin~. 5/-. P. & P. 11·, 

Type "B" 15 amp. This is a 17in. long n><l type made hy the famous Sunvic 
< 'o. Spindle adjusts this from 50·!)50°P, !nkrnal Serf' I\' alters the setting so 
this could be aoljustahle over ;)0° to 1000°1<'. ~uitabk for l'ontrolling furnace, 
0\·en kiln imnwrsion heater or to make Jlame-start or lire alarlll. 8/6plus 
2/JI post and ins11ranee. 
Type ~'C" is asmall1•orcelain tht•rmN<tat as tltt.('d to e](•drh~ hlankds, e)C., 1~ 
amp. setting adjustable by screw through side, 3/6. J>. & I'. !id. 
TYJ:'& "D" 'Ye call this the lce·stat as it euts iu anrl out at. around fret•zing 
point, 2/3 amps. Has many uses, one of whkh would be to keep the loft pipes 
from freezing. If a length of our blanket wire (16 yJs.10/•) ill wvund ;uound 
the pipes, 7/6. P. & P. I/ 1. 
TyJ,Ie "E11 This is a stawlanl refrigerator thermostat. Spindle atlju'.!tmcnts 
cover normal refrigerator temperatun•, 7/6. plus l/· post. 

WAFER SWITCHES 
NUMBER OF WAYS OR POSITIONS 

Poles 2 way 3 way 4 way 6 way 8 way 10 way 
1 2/8 2/10 :1/l !UG 4/- 4/G 

. 2 :~(3 . 2/8 4/l 4/11 fl/- 7/~ 
~3 3/ll 4/6 5/2 0/;) fl/- ; !JIG 
''4 4/6 fi/4 G/2 7/10 10/- 12/-

. ~ ~/~ ~~s 1~;~ ig;,~ i~f= ~M= 
10 10/- 10/6 12/5 16/9 :J~/fi 27/-
12 12/- 12/6 14/5 1fl/8 27/ti :1'2/-
14 14/- 14/6 171- '12/6 
16 • . 16/- 16/6 19/6 25/6 

11 way 12 way 
4'ti 4/H. 
7/- 7/G 
WG HW> 

12/- D/-
17/- 18/6 
22/- 25/-
27/- 30/-' 
:l2/- 3U/-

5 way 1 pole, 3/6; 2 pole, 4/9; 24 way 1 pole, lii/-; 2 pole, 22[0. 

BLACK LIGHT UNIT: 
compti.~es lamp, lalllp 
choke. Only 29/6 plu.'l 

TIMER KIT. Speda! 
t'Xt'ept met:tl box to 
internd timer for ph:<to;,,·a::hy 
vlns 2/G post. 

MAINS POWER PACK 
MAINS POWER PACK designed to operate tran
sistor sets and amplifiers. Adjustable output 6 v.-
9 to 12 volts for up to 500 mA {class B working). 
Takes the place of any of the following batteries: 
PR1. PP3, PP4, PP6, PP7, and others. Kit com
prises: mains transformer-rectifier, smoothing and 
load resistor. 5,000 and 500 mid. condensers, zener 
diode and, instructions. Real snip at onlY' 14/6 
plus:>!· post. 

ELECTRONICS (CROYDON) LIMITED 
266 LONDON ROAD • WEST CROYDON • SURREY 
Post orders to: Dept. PE, 43 SILVERDALE RD., EASTBOURNE, SUSSEX 
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TYGAlf I'RB'1' (Contem. pat.), 12 x I2ln. 
2/-; I2 x 181n. 3/·: 12 x 24in. 4/•. etc. · 
EXPANDED ANODISED METAL-Attcac· 
tive gilt finish !in. x !In. dianwn(l mc~Hh 
4!6 sq. ft. Multiples of 6in. cut. :Max. s1ze 
4ft. x 3ft., 47{6 plus carr. 
BONDACOUST Speaker Cabinet Acoustic 
Wadding (lin. thick approx.) lOin. wide, 
any length cut, 6/ .. yd. 

Volume Controls~5K·2 :Meg. ohms, ::lin. 
l;)pindles, }[organ'lte }fidget Type Hin. dilun. 
Guar. 1 year, LO(l. or LJ,!I{ ratios kss Rw. 3/-. 
DP. Rw. 4/6. Twin Rtr>rt'0 less Rw. 7/6. 
100 K. to 2 1\lohms with HP. Sw. 9/6. 

WAVECHANGE SWITCHES. 1 p. 12-way, 
2 p. 2·war. 2 p. 6·way, 3 p. 4·way, 4 p. 
2·way, 4 J). 3·way, long spiwlk•, 3/6 ea. 

ENAMELLED COPPER WIRE-lib . .eel< 
l4g·20g, 3/-: 22R"·28g, 3;6: 30g:-34g, 4/3; 
:-Wg·:~Sg, 4!9; 39g·40g, 5/•, f'tc. 
TINNED COPPER WIRE. 1H-22g. 4.'. }lh. 
ERSIN MULTICORE SOLDER, HO. 4<> 4d. 
per yard. Cartons 6d, 1/·, 2/6, de. 

DE-LUXE RECORD PLAYER KIT 
Incorporating 4 Sp. Garrard Auto-Slim 
unit and Mullard latest 3 watt printed 
circuit amplifier (ECL86 and EZSO), vol., 
bass and treble controls, with 8 x Sin. 
10,000 line speaker. Contemporary styled 
two-tone cabinet, charcoal grey 
and off-white with matching blue 
relief. Size 17!in. x 16in. x Sin. 
A stylish unit capable of 
quality reproduction. Circuit 
and const, details 2/6 (free 
with kit), 

COMPLETE KIT 

Carr. and ins. 12/6 

llruminated Perspex control panel 
escutcheon 7/6 extra. Ready wired 
30/· extra. 4 contemporary mount
ing legs (6in. 10/6; 9in. llj6; 12in, 
12/6) per set extra. 

TRANSISTOR COMPONENTS 
Midget I.F.'s-465 Kc/a~ln. dlam. tlrat, 

seconfi or third. . • . . . • • • • • . . . . . • • • • 5/8 
Osc. Coil 1\f. & I~.,V. -kin. diam........ 51-
Midget Driver Trans. 9:1............. 6!· 
Midget Output Tntns. Push· Pull-

3ohma .......................• ~. 6/• 
Elect. Condensers-Midget Type 1 mfd.·50 
mfd. ea. 1/9, lOO mfd. 2(•, 12V. 
Condensers 150 V. working: .01 mfd., .02 
mfd., .03 mfd., .04 mfg. 9d.; .05 mfd., 
.1 rnfd.,1/·: .25 mfd., 1/3; .5 rnfd.,1/8, etc. 
Midget Tuning Condensers. J.B. "00" 208 
pi<~ and 176pF, 8/6; ditto with trimmers, 9/6. 
J.B. 220pF and I05pF cone. slow motion 
10/6. 365p.f1~ single 7r6. 

Condensers-Silver Mica. All values 2pF to 
l,OOOpF, 8d. each. Dittos Ceramics 9d. Tub. 
450V T.C.C. etc. 0.001 mJ!~d to 0.01 and 
0.1/350V. 9d. 0.02·0.1/500V., 1/-. 0.25 Hunt, 
1/6. 0.5 T .C.C. 1/9, etc., etc. Cloae Tol. 
S/Micas-10% 5pF-500pP, 8d. 600·5,000fl?, 
1/-, 1% 2pl1'·100pF, 9d. 100pF·500pl<', lld. 
575pF-5,000pP, 1/6. Resistors--l<'ull Range 
10 ohms-10 meg. ohms 20~,ri i- and !W, 3d., 
iW, Sd. (Midget type modern rating) 
lW, 6d., 2W, 9d. Hi-Stab, 5% iW, -~W, 6d. 
(100ohms·lmeg.), Other values 9d.l% nv, 
l/6, etc., etc. 

New 
Boxed VALVES Reduced 

Bargain Prices L.l?. RECORDING TAPE BARGAIN TRIMMERS, Ceramic (Compression Type)-
30pF, 50pF, 70pF, 9d.; 100 pF, 150pl<\ l/3; 
250p~'. 116; 600pF, 1/9. IT4 3/6 

lU5, 1R5 6/-
3~4. 3V4 7/
ECCIH} 
ECC82 7/• 
:ECC83 
ECI"AO 9/· 
ECL~2 10/
l~CL86 1016 
EFHO 7/6 

8(6 Pt'LR:~ 10/6 
12!6 l'CL.•q 10i· 
1216 l'CLki> 11/6 

By leading British manufacturers-
PROFESSIONAL GRADE OFFfR! 

if.. VL~Hi 10/6 
-DO U B LE·S I DE D ~""'sP'"E'"c•IA•L•o"'F'"F'"E""R•3•"•M•e•ss•ag•e 

PHILIPS. Bee Hive Types (cone. air spaced) 
-2·8pF, 1/·; 3·30pF, 1/•. · 

9/- l'UH 9/6 
9/- l'LK;~ 8/• 
7 I· PY:l:l 10/6 

(each side coated) St'' reels only tape 150', 3/9: 3" L.P. 225', 

Special Price Offer 1<t;~:i,)' 20/- r;;:! 11.9~.:;:;i~;~~oo-. 616
• r. & 

KNOBS-Modern Continental types. Brown 
or Ivory with Gold centre; 1" dia., 9d. each; 
1 f", 1/3 each. Cone. knobs ivory with 
gold centre 11" dia. 2/9 pr. Matching ditto 
2/6 ea. LARGE SELECTION .AVAILABLE. 
METAL RECTIFIERS. STC Tnes-RMI, 
4/9; RM2, 6/8; RM3, 7/8; RM4,16/·; RM5, 
2I{·; RM4B, 17/6; Mullard BY100, 8/8. 

nzn 9!6 PY82 7/-
PCCR84 8/- U25 10 '6 
PCFSO 8/• UL84 9.'-

Ideal for the experimenter who wants to TAPE REELS J\fnfrs. surplus 
record both sides, and a good LP. Tape for 7", 2/3; 5{', 2/-; 5", 2/-: 3". 
the enthusiast who wishes to record single 1/3; Plastics spool containers, 
side only. 5", 1/9; 5 ·", 2/-; 7", 2/3. 

Speakers P.M.-~l ohms 2i" E.l\J.T. 15/6. Goodmans 3}" 
16/6. 5"' Rola. 15/6. 6" Ela~ 16/6. 7" x 4" Goodmans 

TUB·ELECTROL YTICS.CAN 

CO·AX 80 ohm CABLE 
High grade low loss Cellular Air Spacctl 
I)olythene-!in. diam. Stranded Con d. 

Now only 6d, yard 

BARGAIN PRICES-SPECIAL LENGTHS 
20 yd~. 9,1-; Coax. Plugl-1 1/~; 40 yds. 17/6; 
60 yds. 25/~; Sockets 1(-; Couplers 1j3. 

~~~ v. 50/12v.1/9; 8 +8/450v. 416; 50/50v, 
100/125v. 21·: 32 +32/275v. 4/6: 8/450v. 
4/350v. 2/3; 50/50/350V, 8/8; 18 +16/450v, 
5/6: 80/260/275v. 12/6; 32 +32/450v. 6/8. 
100+200/275v. 12/6. 

• 

15/6, 8" Roh I9/6, 10" R. x A. 25/·. 
9" ;" 6" Goodrnans 22/6. E.M.I. Ceramic 
Magnet 37/6. Twreter 22!6. Jack Plugs, 
Htandard 2~" Igranie 'fype, 2/6. Screened ditto, 
3/3. Miniature scr. 1~", 2/3. Sub-min.l/3. 

RADIO COMPONENT SPECIALISTS 
70 Brigstock Rd., Thornton Heath, Surrey. Hours:. 9 a.m.·6 p.m.,lp.m. Wed. 

V4J ~',1~0._2188; 
1 

!'erms C/~V.O. or 0.0.1>. Post and Packing up tr, llb. l/~; 1lb •. 1j9; 3 lb. 
3,·, v lb . • J,!), Slb, 4,ti. 

RADIO AND AUDIO 
SERVICING HANDBOOK 

A practical guide to fault-tracing 
adjustment & repair in radio re· 
ceivers, car radios, radiograms, 
tuner units, record reproducters, 
turntable units & tape recorders. 

by G. J. King 

25/·· Postage If·. 

TRANSISTOR ELECTRONIC 
ORGANS FOR THE AMATEUR, by 
A. Douglas & S. Astley. 181·· Postage 1/-. 
THE HANDBOOK OF ELECTRONIC 
TABLES, by M. Clifford. 21/·· Postage 1/·. 

INTERGECTRANSISTOR MANUAL, 
7th ed. 18/·· Postage l/6d. 
TROUBLESHOOTING WITH THE 
OSCILLOSCOPE by R. G. Middleton. 
201·· Postage If·, 
PROBLEMS IN ELECTRONICS 
WITH SOLUTIONS, by F. A. Benson. 
22/6. Postage 1/·. 
THE RADIO AMATEUR'S HAND· 
BOOK, by A.R.R.L. 1965-40/·· Postage 2j6d. 
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RADIO VALVE DATA 7th ed. compiled 
by" WW." 7/6. Postage 1/·. 

COMP.LETE CATALOGUE 1/-. 

THE MODERN BOOK CO. 
19-21 PRAED STREET 

LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9·6 p.m. 

~----~··----------

HOLE PUNCHES 
Instant Type 

!'' diameter ... 
Screw-up Type 1r diameter Toggle switch ., 
i" r 
tr 

B7G ... 
BSA, B9A 

y., .. ... . .. 
If' diameter lnt. Octal 
If' 
w 
If' 
I<"' 
2~,--

B9G 

Meter 

Complete Set £9.3.6. 

6fl0 ea." 

8/6 
8/6 
9/-
9/6 

10/2 
10/8 
11/8 
13/4 .. 
16/2 
18/10 .. 
21/8 .. 
24/4 
33/2 .. 

No extra charge for postage and packing in the U.K. 
Now supplied by: 

TOMPKINS & lONGMAN LTD. 
237 GIPSY ROAD 

WEST NORWOOD, S.E.27 

Tel.: Gipsy Hill 5000 

BBC2 (625 LINE) TV AERIALS 

~\ 
~~~--""\ 

MAST MOUNTING ARRAYS, 9 element 
45/·; wide spaced high gain, 11 element 55/-; 
14 element 62/6. WALL MOUNTING 
WITH CRANKED ARM, 9 element 60/·: 
wide spaced high gain, I I element 67/6i 14 
element 75/·· CHIMNEY ARRAYS COM· 
PLETE. 9 element 71/•: wide spaced high 
gain, II element SO/·; 14element87/6. LOFT 
ARRAYS, 7 element 31{6; wide spaced high 
gain, 11 element, WITH TILTING ARM 
61/6; 14 element 70/·. ALL HIGH GAIN 
UNITS HAVE SPECIAL MULTI·ROD 
REFLECTOR. LOW LOSS CO·AXIAL 
CABLE 1/6 yd, VAF transistor pre·amps 
from 75/-. 

BBC 

r 
+ ITV + F.M. AERIALS 

B.B.C. (BAND I). Tele· 
scopic loft 11 /•• External 
S/D 30/-. 
I.T.V, (BAND 3), 3 Ele· 
ment loft array 15/-. 5 
element 35/·. Wall mount• 
ing, 3 element lS/-. 5 
element 45/-. 
COMBINED B,B.C./I.T.V. 
Loft I +3, 41/3; I +5, 48/9. 
Wall mounting I +3. 56/li 
I +S, 63/9, Chimney I +3, 
63/9: I +5, 71/3. . 

VHF tran:.istor pre-amps from 75/·· 
F.M, (BAND 1), Loft S/D, 11/6. "H", 
30/-. 3 element, 51/6. External units 
available. Co-ax. cable 8d. yd. Co-ax. 
plugs, 1/l. Outlet boxes, -4/6. Oiplexer 
Crossover Boxes 11/6. C.W.O. or C.O.D. 
P. & P. 3/6. Send 6d. stamps for illustrated 
lists. 

K.V.A. ELECTRONICS {Dept. 21 
lb, Godstone Road, Kenley, Surrey. 
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A Commentary on Sound Reproducing Equipment by Clement Brown 

A LARGE proportion of new products seen in the last 
two months-particularly those introduced to the 

trade during summer and autumn exhibitions-has 
been of foreign manufacture. This has emphasised 
yet again how, from the U.K. viewpoint, the radio and 
electronics market takes on an increasingly inter
national look. The variety now offered, not least in 
the audio sector, is truly remarkable. 

Some of the new items are of special interest to the 
constructor and experimenter. Many more will appeal 
to those who seek to obtain the best value for money 
by assembling audio outfits from units and who demand 
hardware that is well "packaged" -to use the word in 
the design and layout sense. Even if the amateur 
decides in the end to solve his own mechanical design 
problems, he can at least benefit from a close look at 
professional methods. 

NEW DISC EQUIPMENT 
It can be said, with every justification, that Thorens 

turntables are the "Rolls-Royces" of the disc equip
ment world, and that the Bentleys of the breed follow 
respectfully behind. But not every enthusiast can 
afford the best that Thorens make, and it is therefore 
especially interesting to note a new model which this 
firm has added to the competitive £20-£25 range. 

Designed for 33 and 45 r.p.m., this transcription 
model-a nice-looking product-has the type number 
TD150. Its eight-pound, non-magnetic turntable 
platter is belt-driven by a synchronous motor, and an 
accuracy of plus or minus 0·2 per cent is claimed for 
the speeds. Priced at £20 13s 2d, the turntable is 
supplied with a separate pick-up mounting board and 
is ready for building into a cabinet. For a few pounds 
extra it can be obtained fitted on a plinth. The U.K. 
distributors are Metro-Sound of London. 

Special attention to bearing design, and to methods 
of decoupling the driving motor so as to minimise 
rumble, must be well up the list of requirements of any 
design engineer interested in "transcription" standards. 

Transistor f,m. tuner by Telefunken compared In size with 
a matchbox 

Evidently this has been so with Transcriptors Ltd., 
whose pick-up arms and accessories were noted in the 
September Audio Trends. 

This firm has now provided details of its new turn
table, which is due during November at a price of about 
£28. It incorporates some unusual features. For 
instance, there is a built-in bubble indicator for levelling; 
adjustable legs are fitted and the bearings are of 
p.t.f.e. (a plastics material noted for its "slippery" 
quality). Again, the drive is transmitted by an adjust
able belt and pulley arrangement which gives a speed 
range of 10-80 r.p.m. Other practical points are a 
stroboscope and neon indicator. 

JAPANESE DESIGN 
Another new product in this field is the LSM pick-up, 

of Japanese design. It incorporates such technical 
refinements as a bias compensator (to correct side
thrust), miniature ball-bearing pivots and separate 
lateral and vertical balance weights. The well
finished arm, of satin chromed brass, is to be supplied 
at about £26 complete with a dynamic stereo cartridge. 
This has a hi fi specification and I! gm playing weight. 
The agents, new to audio enthusiasts, are Living 
Sound, 11, Essex House, George Street, Croydon, 
Surrey. 

Constructors should look out for the wide-and 
recently increased-range of components and equip
ment imported from Japan by Adler and Sons, the 
London firm. There are speakers, microphones, 
crossover filters, and a variety of small components to 
interest the amateur enthusiast. All are sold by radio 
and hi fi specialists in the usual way, mostly under the 
trade name Eagle. Prices are moderate. 



"Scotch" tape pack in book form 

Elac products, from Western Germany, now include 
a new and improved moving-magnet stereo cartridge, 
the STS240D, which is to sell at a little over £15. It 
supersedes the familiar STS222D. Cartridges from 
this maker are of high quality and are particularly 
noted for good channel separation and consistent 
performance. 

FOR THE TAPE ENTHUSIAST 
Still on the subject of Continental designs, recent 

additions to tape equipment should be noted. Braun's 
TG60 is a very desirable piece of machinery with 
engineering features which will repay study by the 
amateur enthusiast. New Uher models include tape 
units which, lacking output stages and speakers, are 
intended to be associated permanently with hi fi 
equipment. They are transistorised, equipped for 
stereo, and are made in twin-track and four-track 
versions (models 22 and 24 respectively). Speeds are 
71- and 3,finjsec and there are separate heads and 
amplifiers for recording and playback. Prices, still to 
be announced, will be in the medium range. 

A new pack has been introduced for Scotch recording 
tape. It looks like a bound book with simulated 
leather finish and gold lettering. There are three 
sizes, for Sin, 5;fin and 7in spools; each has two 
pockets and indexing spaces. Adhesive labels are 
provided. The aim is, of course, to reduce the space 
required for tape stage as well as to improve decor. 

TUNER AMPLIFIERS 
Now to the electronics of audio. Tuner-amplifiers 

are very much in vogue, particularly on the Continent. 
At least that is what one concludes after surveying the 
variety of models now reaching us via the U.K. agents 
for Telefunken, Saba, Korting and other prominent 
manufacturers. In this type of equipment, equal em
phasis is placed on radio and amplifier sections, which 
are integrated in a wood or metal housing for shelf 
mounting. In this way hi fi becomes accepted as a 
normal domestic appliance, as unremarkable as 
television. 

In the German products, technical ingenuity abounds: 
it is fair to say that they are most impressive on the 
electronic side and that U.K. experts excel when it 
comes to the mechanics of disc reproduction. Transis
tors are used liberally to secure desired performance 
characteristics and the radio sections, usually mono 
and stereo f.m. plus one or more a.m. bands, are 
especially imposing. 

Telefunken, for example, offer outputs of up to 
15 watts per channel in their Opus tuner-amplifier and 
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Saba Electronics System Ill loudspeakers on a baffle 

other models, and a great deal of work has gone into 
miniaturising the complex transistor circuits. Elaborate 
electronic designs, which may involve 30 transistors 
and nearly as many diodes, lead to a new preoccupation 
with space-saving techniques. 

Another compact unit of this type, supplying 15 watts 
per channel from class B transformerless stages, is the 
Korting 26-452 (79 gns). Like most of the more 
advanced equipment, it has switched automatic fre
quency control and is equipped for stereo reception. 
There are such refinements as a moving-coil tuning 
indicator, and the tuner covers f.m. plus long, medium 
and short waves. 

The Braun Audio 2 is also a must for those wishing 
to survey the international scene. This very advanced 
product is a stereo radiogram unit, for use with separate 
speakers. It includes the Braun PS400 transcription 
turntable and pick-up and a no-compromise tuner
amplifier. Only ()tin high, the Audio 2 is a remarkable 
example of compact design. 

THREE-UNIT SPEAKER SYSTEM 
One high-quality item for the constructor is the 

System Ill batHe speaker introduced by Saba Elec
tronics. This three-unit system, ready to build into an 
enclosure, is rated at 30 watts and covers the range 
40-lS,OOOc/s (3dB limits are quoted). Since the 12in 
bass unit resonates at 20c/s, there is evidently a prospect 
of securing still deeper bass, but this of course depends 
on enclosure design. 

The mid-range is reproduced by a 7t by 4!in unit 
and the treble by a #in tweeter. As the illustration 
shows, a crossover filter is fitted to the batHe. Cross
over frequencies are 300c/s and 7,000c/s. Saba 
suggest a sealed enclosure of three cubic feet, loosely 
filled with wadding. The System III costs £38 17s and 
the bass unit is available separately at 17 gns. 

UNCONVENTIONAL SPEAKERS 
Loudspeakers have the final word this month. 

L WL Distributors Ltd. not only offer conventional 
speakers of their own but also intend to market some 
distinctly unconventional American reproducers. These 
look like table lamps: in fact they do illuminate but 
at the same time produce an aura of hi fi sound! Part 
of the secret is in the lampshade, which conceals an 
electrostatic speaker handling the range above 3,000c/s. 
Bass comes from a moving-coil unit in the lamp pedestal. 
This is an ingenious solution to what may be called the 
audio furniture problem; it also represents a serious if 
unusual attempt to achieve good reproduction and, 
assuming it wins acceptance, prices are likely to be 
fairly high. 



gives 
constructors 
the 
simplest •.• 
most 
eHicient ••• 

WIRING BASE 
for any electronic assembly work - whether 
experimental or quantity production. Patented 
Yeroboard is an advance on tag board wiring 
techniques and printed circuits, and because 
of its absolute stability under all conditions it is 
in fact now extensively used by manufacturers 
all over the world instead of printed circuits. 

Yeroboard is obtainable in many sizes of which 
4 are available through the retail trade. For 
the name and address of your nearest Retailer 
please write to :-

A PRACTICAL TOOL 

FOR A PRACTICAL MAN 
The Weller Instant Heat Soldering Gun is not just for 
soldering, it's a universal tool. Easily interchangeable 
tips turn it from a soldering gun into a plastics working 
tool enabling you to cut and repair almost anything 
plastic. lt reaches working heat in 3-4 seconds of 
pressing the trigger-yet the tip is cool within 10 
seconds of release (for real safety). The pistol grip 
design makes work easy and accurate. 
A useful booklet, 'Soldering Tips', supplied free with 
every gun, tells you all you need to know to get the 
maximum benefit from this tool. 

~ 
120 watt gun is available in I<Jt form, as shown, 
with supply of resin-cored solder, cleaning brush, 
soldering aid tool, spanner and two spare soldering 
bits in fully fitted polypropylene carrying case as 
used by service engineers in leading organisations. 
Recommended price-72/&d. 

Gun alone-57/&d. Heavy duty gun (275 watt)-89/-

..------------------.., I * Guaranteed for 12 months by the world's 
largest maker of quality soldering tools I L--------------..1 

In case of difficulty write to:

U.K .. SALES & SERVICE 

w~ ELECTRIC CORPORATION 

HORSHAM ·SUSSEX ·Tel. 60807 

V E R 0 E L E c T R 0 N I c s LTD. (DEPT. P11) 
SOUTH MILL ROAD, REGENTS PARK, SOUTHAMPTON 
TEL. 71061 TELEX 47593 
ENQUIRIES FROM. RETAILERS AND MANUFACTURERS 'WELCOMED 
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m R RTI n FOR HI-FI 
AND F.M. 

20 WATT INTEGRATED 
STEREO 

• ADD·ON UNIT SYSTEM 

• F.M. TUNER 

MARTIN AUDIOKITS comprise an inw 
geniously designed senes <lf fully-tran-
sistorised units by means of wh1ch you can 
build up a hi-fi assembly starting with a 
simple mono amplifier system and adding 
to it to make a fully integrated 20-watt stereo 
installation, for well under £30. This can be used 
with low output as well as crystal pick-ups, radio, 
tape-heads, microphones, etc. Building is 
pleasantly easy. Quality is outstanding. Now 
units for making an FM Tuner are available for 
adding to Audiokit assemblies or using separately. 

THE EASY WAY TO BUILD AND SAVE 

Leaflet on request. 

From good stockists 
everywhere. 

I~;:;;T-;-;, ;;:E-;;.R~N;;:S -;;-D-.- -1 
I ~:;!F: L~~~~~~I~:~~~~[']ORD, M I DDX 

FM Tuner D. please. I 
Martin Electronics Ltd I NAME · 
154-155 High St., Brentlord, ADDRESS ... I 
M_id_d_le_s_ex_. __ ,s_L_•w_or_t_h_II_6_1J_2 _ _,_1_Pre.l_l_ ... __________ ·~ 

·-..;---

FOR VALVES 

AC154 S/6 
ACISS 4/-
ACI56 5/6 
AC157 7f .. 
ADTI40 15/-
ASY28 6/8 
BY lOO 7/6 
BYII4 5/-
MATIOO 7/9 
MATIOI 8/6 

DK96 
DF96 
DAF96 
Dl96 
ECC81 
ECC82 
ECC83 

ALPHA 

SEMI CONDUCTORS METAL RECTIFIERS 

NEW 1965/6 CATALOGUE 
NOW AVAILABLE 

56 PAGES SEND 1/· in stamps 
FOR YOUR COPY 

SEMI CONDUCTORS 
MATI20 7/9 OA202 4/- QC? I 4/3 
MAT121 8,6 0AZ203 7/6 OC72 5/6 
NKT404 OAZ204 7,6 OC75 5/6 
(OC35) 1o·- 0AZ207 7{6 OCSI Sj6 

OAS 6,- OAZ208 5!6 OC83 4/ .. 
OAIO 6:6 OC42 6,'- OCI39 8/-
OA70 2/- OC43 9:- OCI70 6/-
OA79 2/- OC44 51- OCI70 6/-
OABI 2(- OC45 5'- OC200 7(6 
OA200 3/6 OC70 4,6 OCP71 25/-

VALVES 
8{6 EFBO 5;9 PCL83 10/-
1/3 EF86 8/- PL81 8/6 
1/6 EYSI 81- U25 10/-
8/- EY86 8/6 U26 12/6 
5/- PCC84 7/9 UCL82 9/6 
5/6 PCFBO 7!9 UCLB3 11/6 
6/- PCL82 9!3 

RADIO SUPPLY CO. 
103 LEEDS TERRACE, WINTOUN STREET 

LEEDS 7 
... 

The New'Picture·Book'wayof learning 

BASIC ELECTRICITY(5voLs) 
ELECTRONICS (6voLs) 

You'H find it easy to learn with this outstand· 
ingly success1u1 new pktodal method-the 
essential facts are explained in the simplest 
Janguage, one at a time; and each is Illustrated 
by an accurate, cartoon-type drawing. 

The books are ba':..t.:d on the latest research into 
simplified learning techniques. This has proved 
that the Pictorial Apflroach to learning is the 
quickest and soundest way of gaining mastery 
over these subjects. ·------······················ 

The series will be of 
exceptional value in 
training mechanics and 

technicians in Electricity, 
Radio and Electronics. 

WHAT THIS MONTH'S 
ENTHUSIASTIC READERS SAY 

••. . Your Seri.t~s make a difficult S1.4bject rea!(11 enjoyable. I will definitely 
rerommeud tlwuttv my friends, •• B.D., NEWllURY 
• . • • 1 would recommend this iJerie.~ to UJtffOIW wishing to J1!4rsue this IJttbject 
either as a cts.rur or as a hol!b,l/ .•• W.T., EPPl.NG 
• . . • I think they should be very useful to (five me a qualitative outline of the 
subject which can btc1' be consolidated with <l study of the mathematical aspeets. 

• , .J.A .• BUCKSBURN 
•.• . I found in it whal I sought for in that $Ultject. I understand the basic 
elements whiclt I could nullttulerstaml from mauaziness and other book$. 
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••• P.H.W., NEW CROSS 
A TECH-PRESS PUBLICATION 

• • I· 

• I 
I 

• • I 
I 

• 

To Selray Book Co. 
60 Hayes Hill, Hayes, Bromley, Kent 

Please send me Without Obligation to Purchase, Ba:::.k Electricity, Ba.'::>iL: 
Electronics on 7 Days' Free Trial. I wjll either return ::,et, carriage paid, 
in good condition within 8 days or ~end down payment of 15.'- (Bask 
Electricity) followed by 6 fortnightly payments of 10,-. Down payment 
of 15/- (Basic Electronics) followed by 6 fortnightly payments of 12/6. 
Alternatively, I will send 68/- (Basic Electricity-5 parts). 81/- (Basic 
Electronics-6 parts) post free. This offer applies to United Kingdom 
only . 
Tick against set required (only one set allowed on free trial) . 
BASIC ELECTRICITY D BASIC ELECTRONICS D 

Signature ........ 
(If under 21, signature of parent or guardian) 

Name ...... 
BLOCK LEITERS BELOW 

FULL POSTAL 

Address ....... . 



The Heathkit model IM-12U is a harmonic dis
tortion measuring instrument of high accuracy and 
stability. When used with an audio generator this 
instrument will accurately measure harmonic dis
tortion at any frequency between 20-20,000c/s. 

The IM-12U indicates the residual signal in an 
amplifier under test, after the fundamental fre
quency is eliminated, to give an accurate reading of 

\. 

New Battery Chargers 

Vane Electrical Instruments Ltd., 
Craddock Road, Reading, Berks. 

Harmonic Distortion Meter 
Daystrom Ltd., Gloucester, England. 

hum, noise and harmonic distortion. Distortion is 
indicated directly on the meter in ranges of 0-1, 3, 
10, 30 and I 00 per cent full scale and noise level 
measurements, down to - 60dBm, are read on a 
separate decibel scale. The #in meter has a 200,uA 
movement with scales of 0-3, 0-10 volts, and 10 
to+ 2dB. 

The input resistance is 300 kilohm and minimum 
input voltage for distortion measurements is 
0·3 volt. The output voltage for monitoring is 
2·5 volts at full scale meter reading. 

The valve voltmeter (ranges 0-1, 3, 10, 30 volts 
full scale) section of the IM-12U uses a twin triode 
amplifier with negative feedback. The output of 
this amplifier is available at the output terminals so 
that the waveforms of the voltages measured may 
be visually monitored with an oscilloscope. 

The accuracy of the meter when used as a volt
meter is ± 5 per cent of full scale, and ± 5 per cent 
of full scale + 0·1 per cent when distortion readings 
are taken. 

The Heathkit JM-12U is available in kit form for 
£24 15s Od or £34 assembled. 

A new 1range of .battery chargers has been intro
duced to the market by Vane Electrical Instruments. 
All units in the range use silicon rectifiers at only one 
third of their rating for maximum safety. Cooling 
is effected by using modem convection techniques 
which eliminate the need for fan motors. Ammeters 
of moving coil type are used to give "at-a-glance" 
readings of charging current. 

All operating instructions are engraved on a panel 
on each charger. Most models are fitted with an 
automatic thermal overload switch which prevents 
damage to the charger or the battery in the event 
of a reverse connection or a short circuit. 

Two models are depicted in our photograph. 
The model 2600 "Power Boost", housed in the 
console trolley cabinet, costs £48 and charges at 
30 amps on 6 or 12 volts and 15 amps on 24 volts. 

The model 2400, 30/30 "Booster" model, has 
similar features to the "Power Boost", except that 
the polarity protector is not included but can be 
obtained as an optional extra. The "Booster" is 
housed in a portable cabinet and is priced at £36. 

Both these chargers make excellent car engine 
starters. 
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IN THIS feature we hope, from time to time, to be able to 
publish suggestions submitted by some of our readers on the 

possible improvement of projects previously described in 
PRACTICAL ELECTRONICS; short contributions on other subjects 
may be included. The aim is not to find fault or undermine the 
abilities or knowledge of our contributors. lt may well be that the 
original article is par exe//ence but it could be improved or adapted 
to suit individual requirements. The views expressed by readers 
are not necessarily those of the Editor. 

SIMPLE ENLARGER TIMING 

One of your readers B. J. Solloway ("Readout" 
April), asked for a circuit to indicate -exposure times 
for a photographic enlarger. I designed and am now 
using the following simple circuit with a 2in Wray 
enlarger. 

I removed the click stops from the lens making 
the aperture infinitely variable. Then using a good 
negative I made a print which needed 15 seconds 
exposure; others may need more or less time. With
out changing the aperture or other conditions I slid 
the probe containmg the ORP12 cell under a "middle 
tone" and adjusted the potentiometer until the meter 
indicated half-scale deflection. 

From this initial setting up any negative in the 
enlarger can be printed by adjusting the aperture 

SELF DISCHARGING 

A FI'ER THE flash gun has been used the capacitors C4 
and C5 are left fully or partially charged, and remain 

so for some considerable time as the only leak is their 
own resistance and the reverse resistance of diode D5. 
If the power pack has been switched from full to half 
power, C5 is left charged and isolated (see July issue). 

A permanent leak could be used, but a more efficient 
method is to use a standard jack with changeover 
contacts in place of SK2 as shown. Switch S2 is now 
made a changeover switch. 

BLACK 

SKI 
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liiiiBY1 
1iii16V 

t 
51 

YELLOW 

BLACK 

WHITE 

:JT\1\ 

:J 
BELL 

D1 

TRANSFORMER M1 
ZS)IA 
F.S.O. 

ORP 12 CADMIUM 
SULPHIDE CELL 

ON PROBE 

--~ 

--~ 

until the meter reads half scale; then expose for 15 
seconds. . After setting VRl it should be locked in 
position. 

J. Livingstone, 
Luton, 

Bedfordshire. 

This circuit automatically discharges C4 and CS 
when the jack plug is removed; the oscillator is 
switched off-simultaneously. Switch Sl is no longer 
necessary, but is convenient when the flash gun is in 
frequent use, and isolates the accumulator when it is 
out of use. 

C4 and CS are 400 + 100 + 16 p.F each. 
BLACK 

z 

R1 
Z7kJl. 

RZ 

BLACK 

0 .... 
"" 

R. A. Porter, 
Chipstead, 

Surrey. 

R3 
1kJl. 
w.w. 

SK2 



MAll ORDERS TO: 
DEPT. P 

.......... _,..._....,.54 WELLINGTON 
r--<M_A_N_c_H_E_sT_E_R_>_L_To_._ ST. LEEDS I. 

Terms: C.W.O. or C.O.D. No C.O.D. under 
£1. Postage 2/9 extra under £2. 4/6 extra 
under £5. Trade Supplied. S.A.E. with all 
enquiries please. Personal shoppers 
welcome at any of the branches below. 

All branches open all day Saturday. 

BRADFORD: 
BRISTOL: 
BIRMINGHAM: 
DERBY: 
DARLINGTON: 
EDINBURGH: 
GLASGOW: 
HULL: 
LEICESTER: 
LEEDS: 
LIVERPOOL: 
LONDON: 

1 0 North Parade. 
(Hall·day Wednesday) 
Tel: 25349 

14 Lower Castle Street. 
(Half·day Wednesday) 
Tel: 21904 

30/31 Gt. Western Arcade, 
opp. Snow Hill Station. 
CENtral 1179 Ho half-day 

26 O.maston Rd. The Spot. 
(Hall·d•y Wed.) Tel: 41:161 

13 Post House. Wynd. 
(Hall·day Wed.) Tel: 68043 

Ill Leith Street. 
(Half·day Wednesday) 

326Argyle St. (Ho Holf·day) 
Tel: CITy 4158 

~~!~:!~ey~tT:i:·~~o·~-day 
l1 High Street. (Hall-day 
Thursday) Tel: 56-410 

5· 7 County (Hecca) Arcada 
(Ho Half·day) Tel: 18151 

73 Dale St. (No Half·day) 
T el : CENtral 3573 

ll8 Ede'ware Road, W.l. 

~~i:"P1~~nhg~~~dilft 

···~·~·r:·,,~~~:·tfi!IB"a'*!P.~tllllll!j!P.I:I• t;~;!~~>~~!!v.~~~: ... 
lwuulti:JtoliiB:I ~:d~~;::;n:j, ~~~~·Y 

SHEFFIELD: 
13 Exchanp Street. Castle 
Market Bldl•· (Half.day 
Thursday) Tel: 10716 

R.S.C.-R.S.C.-R.S.C.-R.S.C.-R.S.C.-R.S.C,-'R.S.C.-R.S.C.-R.S. 

R.S.C.MA/NS TRANSFORMERS(Gui~i~~EEo) R . 
Interleaved and Impregnated. OUTPUT TRANSFORMERS CS •• Primaries 
lOO~llO .. l50v. 50 c/s. Screened. Standard Pentode 5,000 0 to 3 a 5/9 • 
TOP SHROUDED DROP THROUGH Standacd Pentode 7,000 n to 3 n 5/9 I 
150-0-lSOv. 70mA. 6·3v. la, 0-5-6·3v. la 17/9 Pu~h;rc~l!da t;;alt;sn EL~~ or 6V6 to 3 n or R. 
~~g:g:~~g~: 1 ~g~~: ::i~: ~:: ~~;:i!v. la ~:~; Pu:~~j~J~~ot-;,'~5~tu 1t9'tfatch 6V6 or EL84 S. 
150-0-250v. IOOmA. 6·3v. 3·Sa, C.T. 19/9 Following types for 3 and IS n speakers- C. 
igg:g::~~~: :~g~~: ~:~~: ~:: ~~i~.6·~:·r~: 1819 ~~=~=~~\~ \~=~i ::~~!: :~2. 't[T~~8411::19 I 
3o~0!.~~'0~.511go!~Pi_i~~~r4a, O-S-6.3v. 3a ll~; ~~!~=~~\\ ~~~!:~~t;, 1 ~e~t~i~~ah~n~~un1!1:L, R. 
350-0-3SOv. IOOmA. 6.3v. 4a, 0--5--6.3v. 3a 18/9 KT66, EL34, etc. 49/9 S. 
350--0--350v. I SOmA. 6.3v. 4a, 0-5-6.3v. 3a 37/9 SMOOTHING CHOKES C. 
~5~~i5~vH~~m'i~:.~v.~:.~~t~.1v. 2a :gg~~: io 1 ~H:io~52h%'sms8/~ 119 I 
25~~g.!iSoe:.Pio5~A. tJv.3~~; 0-5-0.lv. la i:;; :g~~: :g ~: ~~g ~~~! ~~! 1 R. 
300--0--300v. IOOmA. 6.3v. 4a, 5v. 3a 1919 CHARGER TRANSFORMERS S, 
30~;0(;~0M·u~;~;d.AA~~vl.if1:~ C.T. 6 ·

3v· 36{9 All with 200-230-lSOv. so c/s. Primaries; 0-9-ISv. C. 
350-0-350v. IOOmA. 6.3v. 4a, 0-5-6.3v. 3a i:); b~~~ 1 15~.'-9 ~ •• ol;/;~vo-~~~J~19~. ~3(9;' 50~9~j·5J.61i!: I 
~~~=m~: 1gg:~: u~: ~=: ~~i---65~~3~· 57/9 1819 R. 
~;g:g:!;~~: ~gg~~: ~~3~~·4~: ~~~5~. 53v~ la :;~; ~~~~~26~~3~t2'5~~~t5<f-e~0:':2ts?"~~~siso watts S. 
P"'!'!'!"'!"!'!!!!"!''!"!'!'!'!'!!-"'!' ___ '!'!!'!!'".!'!'!"--.. 17/9; 250 watts. •9{9; 500 watts. 99/9 C. 

MIDGET MAINS. Primaries 200-250v. MICROPHONE TRANSFORMERS 1 
~~0c_!Q:_j:~8:: :g:::t: ::?:: i: :~~; 120: I high grade, clamped, 8/9 R. 

~~~'A~rNTiz.fil..:iiloR~~RS EX GOVT. SELENIUM RECTIFIERS ONL-f.Y S. 
200-250v. SO c/s primaries 6.3v. I .Sa, 5/9; 6,)v, 19 C 
~:: rifJ, 11i~: t'.s~.7i~li~e ~-.:r6 la, 8/11; 6.3v. llv. 15 AMP. {BRIDGE) F.W. t • 

r----------------------~~ 
1 R.S.C. BATTERY CHARGER and KITS 1 ~: 
I 

for A.C. Mains 200/lSOv .• SO </s. Ammbled BATTERY CHARGER KITS 

1 
I 

-4 amps., 6/llv. HEAVY DUTY Consisting of Mains Trans~ R, 

I Fitted Am- CHARGER KIT former F.W. Bridge, Metal I S, 
meter and 6/12v. 6 amps., variable Rectifier well ventilated steel 
variablecharge output. Mains trans- case. Fuses, Fuse-holders. C J rate selector. former 0-200-230- Grommets, panels, Heavy Duty I 1 • 
Also selector 250v. F.W. (Bridge) clips, circuit. Carr. 3,16 extra. 

I plug for 6v. or Selenium Rectifier, 6v. or 12v. I amp. 21/9 I R 
12v charg1ng. Louvred steel case with Ammeter, Variable As above with Ammeter 28/9 s• 

I stoved grey hammer fin1sh. Fused and Charge Rate Selector 6v. or 12v. 2 amps. 15/9 I • 
ready for use ~1th mams and output leads panels, Plugs, Fuses, 6v. or. 12v. 2 amps. in- C. 

I and battery clips. . Fuse-holder and cir- dud1ng Ammeter 15/9 I I 
Carr. 4/6. Terms: Deposit 5ftl. cuit. 5ftL 6v. or llv. 4 amps. with 
11/- and 5 monthly payments iJ1'9 iriS Ammeter and variable R 

I nf 11/- (Total £3.11.0) Carriage 4/6 charge rate selector Sl/9 I • 

~----------------------~8 COMMUNICATION RECEIVERS R.S.C. 4 Watt Gram. Amplifier Kit c: 
RX 60 DE LUXE Complete set of parts to build a good quality com- I 
4 BAND pa~t unit.suit.able for use with any record playinc R 

unit. Ma1ns, Isolated chassis. Separate 59' • 
Bass and Treble controls. Output for r9 8 
2-3 ohm speaker. For 200-250v. A.C. · c• 

Conversion Units 1 ' 
battery B~ll.imin~~r. ai1S4~~ R. 

ONLY 3 
PAIRS OF 
SOLDERED 

St x 4t >< 2in. approx. S 
~:t~:r~~~~el:uppj;PII~~~~ c: 
~~n~0{0o.:l~O~~ s~·3~ I 
is available. Suitable for R. 
:~cei~:~~ery por~able S. 
1.4v. and C, 

I 
R. 
s. 
c. 
I 

R. 
s. 
c. 
I 
R. 

JOINTS PLUS S. 

4 ~R~.s!!".~C!!".~~~~~~"M~ .. "'!~~,~~"~~L~~~~~~~,;~ ...... ~!~! ~· 
back .. Controls Vol., Tone and Switch. Mains s• 
~perat1on 200,-lSOv .. A.<;:. Fully Only 39.. • 
~~o~~Jie~.chass1s. C1rcu1t, etc., Carr. 

31
,
9 

f1J C. 
GLlA MINIATURE l-3 WATT GRAM. I 
AMPLIFIER. For use with any single or auto- R. 
l~Q~~So~.nitA.2.ut~!i::.r ~{;e ohm speaker. For S. 
lit ·< 2t x 2tin. Controls: 0 1 59/6 C 
Vol. and Tone with Switch. n Y I • 
R $ C 8ABY ALARM or INTER-COMM R 
. • • • KIT. Complete set of parts with s• 

d1~grams, ~tc. Housed in two polished walnut • 

~~~sh2o~.:i~O:~tA~t~'~!i~:.defi~ti;, rs~f~t!~~sitiC~~: C. 
trollable at both units. An intercomm. of this class I 

5 , GNS. would normally cost £20-£30. Only 89/6. carr. 
Post free 5/-. Reildy for use, 6 sns. 
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Practical Electronics Classified Advertisements 

The pre-paid rate for classified advertisements is 1/- per word (minimum 
order 12/-), box number 1/6 extra .. Semi-displayed setting £3.5.0 per 
single column inch. All cheques, postal orders, etc., to be made payable 
to PRACTICAL ELECTRONICS and crossed "Lloyds Bank Ltd." 
Tre~sury notes should always be sent registered post. Advertisements, 
together with remittance, should be sent to the Advertisement Manager, 
PRACTICAL ELECTRONICS, George Newnes Ltd., Tower House, 
Southampton Street, London, WC2, for insertion in the next available 
issue. 

EDUCATIONAL 

B.Sc.(ENG.), A.M.I.Mech.E., A.M.I.E.R.E. Cit,y 
& Guilds, etc., on "Satisfaction or Refund of 
I~'ee" terms. \Vide range of expert Home 
Study Courses in J~lectronics, Computers, 
Radio, T.V., etc. I56~page Guide-:FJU:JB. 
Please state subject of int.erest. llRI'l'lSH 
INSTITUTE 01<' J"NGTNEJCRING 'l'BCH· 
NOJ,OGY, 15la College House. Wright's Lane, 
London, \V.S. 

HOME STUDY COURSES in Practical Elec
tronics. Free Brochure without obligation 
from: BRI'l'ISH NATIONAL RADIO 
SCHOOL, Reading, llerks. 

STUDY RADIO, TELEVISION AND ELEC· 
TRONICS with the world's largest home 
~tudy organisation. I.E.R.J~., City & Guilds, 
l't.T.E.B., etc. Also Practic;d Cotu;;e::s with 
equipment. All books supplied. Write for 
:FREE Prospectus stating subject to I.C.S. 
(Dept. 577), Intertext House, l'arkgate ltoad, 
London, S.W.ll. 

THE INCORPORATED PRACTITIONERS in 
]{adio & J<~lectronics (I.P.Jt.E.) :Ltd., Member
ship Conditions booklet 1.'·· Sample copy of 
I.l'.R.E. Official Journal 2/-, post free. 
Scrretary, Dept }', 32 Kit\morc lload, ·l'aver~ 
sham, Reading, Berks. 

A.M.I.Mech.E., A.M.I.E.R.E. City & Guilds, 
G.C.E., etc. l3ecome a Technician or Tcchno
]ogist for high pay and security. Thousamls 
of passes. :For details of J~xaws. aud Courses 
in all branches of J~ngineerin~, BuilditH~, 
Electronics, etc., write for 156-pa!?e handbook 
-FREE. Il.I.RT. (Dcpt.l52), London, W.8. 

BOOKS AND PUBLICATIONS 

VISATECHNICA. The up· to-date TECHXll'AL 
language course l'rench-Uerman-Euglish on 
t·ecords or tape. Three-language illustrated 
book covering 260 technical subjects. 8enti 4d. 
stamp for descriptive leaffet to VTSAPHOC\ g 
CO. J,TD., 17 Middletonltd., London, l'i.W.ll. 

TAPE RECORDERS, TAPES, ETC. 

TAPE TO DISC. New High-level Cutters 
45 r.p.m. 21/· S.E.A. Leaflet. DElWY, 
52 West Bank Lane, Lancaster. 

SPEAK - LISTEN to the world by joining 
Britain's largest tape exchange- WOJ!.LV· 
\VIDE TAPETALK, 351'he Gardens, llarrow. 
S.A.E. for particulars. 
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SERVICE SHEETS 

SERVICE SHEETS for all makes of Radio and 
TV HJ25-1965. l'riccs from 1/· with free 
fault~ftnding guide. B.A.J~. inquiries. Cata~ 
logue of 6,000 models, 1/6, Valves, modern and 
obsolete. nadlojTV llooks. S.A.K lists, 
IIA~HI.'fON lU.DlO, Western ltoad, St. 
Leonards, Sussex. 

TRADE SERVICE SHEETS. ltatlio, TV, etc. 
Mixetl dozen ([1) 4/·, 100-22/6d. p.p.1'ELHAY, 
l\Iaudland llank, l'reston. 

STATE MODEL NO. Radio 2/·. TV 2/6. 
S.A.E. I>AltWIN, 10 Gcorge Street, St. 
Helens, Lancs. 

SERVICE SHEETS 
4/· each, plus postage. 

We have the largest supply of Ser
vice Sheets for all makes and types 
of Radios, Televisions, Tape Recor
ders, etc. in the country. Speedy 
Service. 
To obtain the Service Sheet you 
require, please complete the at
tached coupon: 
From: 
Name: ........................................ .. 

Address: ...................................... . 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London, W.1 
Please supply Service Sheets for the 
following: 
Make: ......................................... . 

Model No.: ................. Radio/TV 
Make: ........................................ .. 

Model No.: ................. Radio/TV 
Make: ......................................... . 

Model No.: ............................... .. 
New 1965 List now available. 

I also require list of Service Sheets 
at 1/6. 
(please delete items not applicable) 

I enclose remittance of .................... . 
MAIL ORDERS ONLY Nov. PE 

FOR SALE 

COCKROBIN'S MASTERBOX for that speeial 
enclosure, for ::nvitchbounls, indicator panels 
and coutrol boxes. SizPs 2" >< 3" x :3" and 
:.!" >< n" >: 6" and can be bolte.d to~ether in 
any eombinat.ion. l'lPase write for fuJl details, 
COCKJWlllX COXTlWL~, a6 Villiers Ave., 
Surbitou, Surrey. 

DID YOU KNOW that SutliJlk Tu!Jes, still the 
l:tr!?'est indf'pcndcnt tnOe rebnilders, give a 
free deHvery Hervicc hy van or passenger 
I rain to all parts of the IJ. K. ·Each tube is 
guaranteed 1 ~ mout11s awl all types are alwa.ys 
ayaiJal)lc off tho shelf at 1-;:cenest j)rices. 
1-3 Upper Richmond Hoad, Pntney, London, 
S.\V.l5. Telephone Vandyke 4304/5267. 

VENNER TIME SWITCHES. lleeonditioned, 
14 day cloc·k, once on once off every .24 hrs. 
jewt>lkd movPmPnt., fully ,guaranteed. 1 amp 
25/·, 5 amp 32/6d., 15 amp 39/6d. Post etc. 
Zj6<l. ('ast Aluminium Cases 7/6d. A. R. 
BATCH ELO R, J'.B. Dept. 4 l'ark 1\oad, 
Jlrum!fo)', Kent. 

A.C. STANDARD. ~Iains l\Iotors J'ractional 
H .P. ~~in dia x 4in long with ±in spindle. 
1\Iauy ust•s. Brand new, 25/· each. P. & I,. 2/6d. 
Hmall Battery }fotors Hin dia x 2in long-
4} to n Yolts. Heavy ennstrudion; only 7/Gd. 
each. J' . .1: P. 1/-. WALTOX::i WIRJOJ,ESS 
::;TOltES, 15 Church t\treet, Wolverhampton. 

CRACKLE PAINT. Black or Grey, l pint tins 
4/ .. , post 6d. from the component specialist~. 
SEltvJO RADIO, 156-8 llfertou !toad, 
Wimbletlon, London, S.W.!9. 

TRANSISTORS UNMARKED UNTESTED. 
40 for 10/·, P. & P. lf-. 4 packets post free. 
Helays, thousands of types, special catalogue 
free. (leneral Catalogue of Mechanical & 
Electrical Gear, Tools, etc., 5,000 Hems, free. 
K. R. WJIISTOX (Dept. PBT), New lllills, 
Stockport. 

TRANSISTOR TESTERS, METERS, GADGETS. 
Coloured home telephones. Lists 3d. stamp. 
C. & C. ::lYSTEMS, 30 Baker ;ot., London, W.l. 

SPECIAL OFFER 
MAGNETIC RECORDING TAPES 

7" 1200' 8{6 1800' 13{0 2400' 22/0 
5i' 900' 6/9 1200' 10/0 1800' 17/6 
5" 600' 6/0 900' 8/0 1200' 13/0 
Post and packing 1/· per reel. Money refunded if not 

satisfied. 
A. l\farshall & Son, Dept. 9 

28 Cricklewood llroadn'ay, N.W.2 
GLA<Istone 0161 



FOR SALE 
(continued) 

FANTASTIC 
BARGAIN OFFER 

Lightweight Pistol ONLY 
Grip handle, 40 9/6 watt, 240 .. 250v. 
A.C. Solid copper 

~~;Jie d r:~~~ h ~c!'v~~ P. & P. If· 
for iron when not in use. With 
4tft. Safety l-core flex. lndis• 
pensable for every home handy
man, A boon to model makers and 
a necessity {or every electronics 
enthusiast. Offered to you at this 
new amazing price. 

C. H. SERVICE (Dept. P.E.I) 
Lusted Hall Lane, Tatsfield. Kent. 

WANTED 

WILL AI'IY reader offer for sale the Nov. 1964 
and Jan. 1965 issues ofP.E.?-J>ox 18. 

MISCELLANEOUS 

TRANSFORMERS REWOUND. Output or 
Mains. Specials made to order. Reasonable 
prices. RATCLU'lm, 27 Station Road, 
Holmfirth, Yorks. 

GOVERNMENT SURPLUS Electrical and Radio 
Equipment. Our new catalogue No. 16 now 
ready, 2/6 Post Free, cost refunded on purchase 
of goods over £2. ARTHUR RAJ,LIS RADIO 
CONTROL LTD., 93 North Road, Brighton, 

HAMMER FINISH PAINT. The modern 
finish for electronics. Can be BRUSHED or 
sprayed. Blue or silver. 2!oz tins 3/6, 
post Sd., 11 pint 1j6, post.1/9, 1 pint 15/·, post 
2/9. Retailers supplied, write for details. 
Amazing results t Return of post service. 
Orders over 30/· post free. FINNIGAN 
~PECIALITY PAINTS, (PE), :Mickley Square, 
Rtocksfield, Northumberland. 

CONVERT ANY TV SET into an Oscilloscope. 
Diagrams and Instructions, 12/6. REDMOND, 
42 Dean Close, Portslade, Sussex. 

FREE! YOUR NAME EMBOSSED ON 
VINYL TAPE 

GiYe your equipment that professional look 
with colourful embossed self-adhesive labels. 
Write for details and your free label to: 

CAPITOL ADVERTISING SERVICE 
15 Newman Street, London, W.l. 

RECEIVERS AND COMPONENTS 

A.1 POST FREE BARGAINS. 25k or 50k 3watt 
wjwound pots with S.P. switch new and boxed 
5/· ea. Guaranteed reclaimed valves. S.A.E. 
for list. A.1 RADIO COMPONENTS, 14 The 
J~orough, Canterbury, Kent. 

L.5.T. COMPONENTS 
We have moved to larger premises at:-

23 NEW ROAD, BRENTWOOD, ESSEX 
Some bargains from our September stock list:
OC76 2/4d; OC71, OC81, OC82, OC42, OC45 31·: 
ACYI8 7/6; AC128 5/6; PHOTOTRANSISTOR 
OCP71 9/6d. TEXAS POWER TRANSISTORS 
FROM I 0/•. STC. THERMISTORS G 15 5/·. 
STILL AVAILABLE: OUR FAMOUS 25 for 101· 
TRANSISTOR PACKS and I 00 DIODES fOR 12/·. 
REDSPOTNPN l/-.POSTPAIDOVER5/·0RDER. 
SEND 6d STAMP FOR SEPTEMBER STOCK LIST. 

RECEIVERS AND COMPONENTS 
(continued) 

SURPLUS 
AIRCRAFT 

NAVIGATION 
EQUIPMENT 

Originally part of an aircraft direction finding 
equipment'~ and containing A.R.B. approved 
components. 

Power Units, 12 Volt D.e. Input, 
25 Watts 

Outputs 2 at 350V D.C, smoothed, and I at 6.3V. 
Contains 3 - OC36, 2- OC72, 9- Diodes, 
transformer relay, etc. In mottle grey alum• 
inium case 5t" x 5" x 6". Could be adapted 
for shaver operation. 

With circuit cliagram- -45/- + P. & P. 6/6d. 
Diagram only 2/6 + 9cl. P. & P. 

Power Units as above but 24V 
Input. 
-40/- + P. & P. 6/6d. 

M.F. Receiver. 200·400 and 500-900 
KCjs. 

Contains tuning and two I.F. stages, diodes and 
2-0CI70, 3-0C-45, 2-0C702and 2-0C318. 
In mottle grey aluminium case 9" x 5t" x 3f'. 

With circuit diagram- SS/- + P. & P. 6/6d. 
Diagram only 2/6d. + 9d. P. &. P. 

Indicator Unit. 
Contains 2!" C.R.T. Type DG7-5 (C¥.2175), 
2- ECC83, 1- ECC81, E.H.T. rectifiers and 
numerous condensers and resistors. In mettle 
grey aluminium case 9" x 6" X 3!" and would 
form the basis oh miniature Oscilloscope, 

With circuit diagram- 55/- + P. & P. 6/6d. 
Diagram only 2/6 + 9d. P. & P. 

The above items are brand new and complete 
but have not been tested and cannot be 
guaranteed. 
A small number of incomplete units of each 
version are available at IS/1 each + P. & P. 4/-. 

Components - all first grade, 
Transistors OC36-Matched pair 25/-1 

, OC36- Single 10/-
" OCI70 7/- P&P 
, OC-45 -4/- • ' 
, AFZI2 12/6 9d. 

Valves 12AT7(ECC81) 4/-
12AX7(ECC83) 5/- J 

E.H.T. Rectifiers K3AS 
Vinkors LA2-409 

, LA2103 
Crystals I 0·7 mc/s 

C.R. Tubes DG7-5 

15/- P.&P 7/-} 
15/- 1/-
15/-

25/ P.&P. 
- 3/6d, 

Also many other items including capacitors, 
resistors, relays, diodes, slow motion drives, 
transformers, group wiring boards. Please send 
S.A.E. for list. 

Enquiries and orders by post only to:-

N. J. GAWLER 
40 Medina Road 

COWES 
Isle of Wight 

RECEIVERS AND COMPONENTS 
( confinuecl} 

SILICON PLANAR NPN Transistors. 200Mcjs. 
High gain, minimum beta 100 @ 5/·. Extra. 
high gain, minimum beta 250@ 7/•. Genuine 
brand new. Quantity discounts. PNP types 
from 9d. By-return service. LO:)!GLAND'S, 
6 Mansfield Place, Ascot, Berkshire. 

CHASSIS ARE OLD HAT! Get with it I Radio· 
matics printed circuit kits. Approx. 50 sq. i~ 
of top quality P.C. board plus all chemicals to 
process it and many more, complete with corn· 
prehensive instructions. All parts available 
separatelv. 8/6 plus 2/6 post and packing from 
RADIOMATICS, 140 Oak Street, Norwich, 
Norfolk, 

2.0% OFF!! 
PICK·UPS, TRANSCRIPTION·UNITS, 
AMPLIFIERS, SPEAKERS 
ALL MAKES 20% BELOW LIST PRICES 
Terms C.O.D. only-Postage extra Mail Order Only 
Send S.A.E. with enquiries please 
HIGH FIDELITY CENTRE 
61 West Street, Dorking, Surrey Tel. 4229 

TRANSISTORS-" Red Spot" and "White 
Spot" -28/· per 100, GJ711IRectifters-80 PIV. 
1 amp. £3 per 50. (Minimum quantities of any 
types.) G3Lll'ffi, 112 Groby Road, Glenfield, 
Leicester. 

50 TRANSISTORS all tested, marked and gnar· 
anteed. AF.RF. Silicon and P.N.P. Unob· 
tainable elsewhere at this low price of 35/· plus 
P. & P. 1/·. D & W I,TD., 224 West Road, 
\V estcliff-on-Sea, Essex. 

TRANSISTORS AND COMPONENTS 
OC71, OC44, OC-45, OC72, OCBI, OC810-
3/· each. OCB2-5/· each. OC26, ORP12-
7!6each. AF115, AFII6, AFII7, OCI70, 
OCI71-3/6d each. 
BY I 00 Silicon Rectifier 250V at S50 M/A
SI· each. 
BYZ 13 Silicon Rectifier 200V P.l.V. 6 Amps.-
5!· each. 
AC126-B/· each. ACYI8 7/6d. each. ASY28 
-8/6d each. ASY29-II/· each. ASY67-II/· 
each. 
AF 186 cut of FREQ 800 Mc/s-27/6. 
M,A.T. TRANSISTORS 
MAT 1007/9. 
MAT 101 8/6, 
MAT 1207/9. 
MAT 121 8/6. 
ADT 140 15/-. 
Branded Muda ECC85 valves--4/6d. eac.h..-
1 0 watt Trarisistor driver arid output trans· 
formers-2l/6d. each. 
Acos Record Player cartridge, suits Collaro, 
Garrard, B.S.R., etc.-12/6d. each. 
ZENER DIODES 
VOLTAGE ZENER CURRENT POWER 

(Max) 
4·lv 
4·5v 
9·5v 
6·4v 
4·9v 
5·4v 
6'6V 

Jl '6V 
15,5v 
31·6v 
37,8v 
45·2v 

(Max) 
SO M/A 
50 M/A 
45M/A 
45M/A 

250 M/A 
250 M/A 
225 M/A 

ALL 3/6d. EACH 
125M/A 
55 M/A 
45 M/A 
30 M/A 
30 M/A 

DISSIPATION 
(Max) 

300MW 
300MW 
JOOMW 
JOOMW 

I·SW 
l·SW 
1·5W 

I·SW 
1·5W 
1·5W 
I·SW 
I·SW 

SPECIAL OFFERS 
Mullard matched sets of transistors. 
IOC82D & 20C82-I0/6d. set. 
I OC-44 & 20C45--9/6d. set. 

S.A.E. all enquiries. 
All Above Post Paid 

Mail Order Only: 

J. ROBINSON 
(Radio & T.V.) 

4 Highcliff'e Road, Blackley, Manchester 9 

CONTINUED OVERLEAF 
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RECEIVERS AND COMPONENTS' 
{continued) 

TESTED TRANSISTORS 
1/· each, Red or White Spots. 

2/- each, XAIOI, XAI02, XBI03, 
OA90, XAIII, XAII2, OC430, 
VIO/IS. 

3/· each, OC44, OC45, OC70, 
OC71, OC81, OCBID, XAISI, 
XBI04, XCIOI, XCIOIA. OCI69, 
OC200. 

4/· each, AFII4, AFIIS, AFII6, 
AFII7, OCI70, OCI71, XAI03, 
XAII6, XBI02, XBIOS, XCI21, 
XU611. 

5/- each, OCI39, OCI40, OC204, 
ORP60, XA70 I, XA703, GET7, 
GETS, GET9, XCI41, BYIOO, 
OA211. 

10/- each, OCI9, OC22, OC25, 
OC26, OC28, OC35, 25013. 

ZENER DIODES 4.7 v. to 30 v. 
t watt, 3/6, 1.5 watt, 5/·, 7 watt, 
6/- each. 

Plus many more, send 6d. in stamps 
for Full List and Equivalent Chart: 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

R. & R. RADIO & TV SERVICE 
Dept. P.E. 

44 Market Street, BACUP. Tel. 465 

Salvage Valves 
6FI3 ~;6 PCFSO 4/-
6FI5 5/- PCL83 5/-
6LI8 4/6 PL81 5/-
6K25 10/- PL82 4/-
6U~GT 5/- PL83 4/-
6BW6 5/- PYSI 3/6 
6/30L2 5/- PZ30 5/-
EB91 1/- USOI 7/6 
6FI 2/6 U301 6/-
EBFSO 5/- UJ29 5/-
EF80 1/6 I OFI 1/-
EF91 2/6 I OLD II 51-
EF85 5/- IOP13 5/6 
ECC82 4/- IOPI4 5/-
EY86 4/- lOLl 5/-
ECL80 4/- 20F2 5/6 
20P3 5/- 2001 2/-
20P4 7{6 lOP I 6/6 
30F5 5/- lOPS 6/6 
30PLI 5/- 30FLI 6/6 
PL38 6/- 30PI2 5/-
PL36 7/6 30P4 7/6 
PY33 7/6 PY32 6/-
PCC84 4/- PY82 5/-

Postage on valves 6d.-3 or more post free. 

I Pole 8-way switch. complete with 8 resistors 2 
@ IK, 2 .C<•l. 15K, one each of 22K, 15K, 18K, 
6.8K. 3r6 mcl. post. 

Fireball Tuners as removed 14/9. Selected 
T~ners 18/9. Speakers ex T.V. 6 >: 4 inch 3/6. 
8 mch rnd 61-. Resistors New: } watt 3~d., 
1 watt 5d., 2 watt 9d. all 10%. 

S.A.E. with all enquiries. All goods subject to 
satisfaction or money refunded. 
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SITUATIONS VACANT 

A FULL TIME TECHNICAL EXPERIENCED 
SALESMAN required for Retail sales. Write 
giving full rletails of age, previous expPrirne\', 
and salary required to: The :Manager, 
l!E.\'RY"S RADIO LTD., :l03 J•:dgwnm Hoatl, 
I~omlon, 'V .2. 

RADIO TECHNICIAN 
A number of suitably qualified 
candidates will be required for training, 
leading to permanent and pensionable 
employment. (Normally at Chelt~nham but 
with opportunities for service abroad or 
appointment to other U.K. establishments 
including London). 

Applicants must be 19 or over and be 
familiar with the use of Test Gear and 
have had Radio I Electronic workshop 
experience. They must offer at least "0" 
level GCE passes in English language, 
Maths and I or Physics, or hold the City 
and Guilds Telecommunications Technician 
Intermediate Certificate or equivalent 
technical qualifications. 

Pay according to age, e.g. at 19 £722, 
at 25 £929 (highest pay on entry) rising 
by four increments to £1,067. 

Prospects of promotion to grades in 
salary range £997-£1,634. 

Annual Leave allowance of 3 weeks 
3 days, rising to 4 weeks 2 days. 

Normal Civil Service sick leave regulations 
apply. 

Apply 

Recruitment Officer (RTI54) 
Government Communications Headquarters 
Oakley 
Priors Road 
CHELTENHAM, Glos. 

DIGITAL COMPUTER 
A simple digital Adder/Subtractor using switches 
and lamps only. A fa~cinating demonstration of 
Binary arithmetic. Full circuit, wiring diagram 
and notes on the Binary system, l/6d. 
NOUGHTS AND CROSSES MACHINE 
Uses standard miniature switches and lamps 
only. This machine cannot be beaten. Full 
circuit, wiring diagram and instructions, l/6d. 

I",, High Stability Resistors 
t watt J•:.,, 2/~ each. Full range 10 ohms to 10 
Meg. Many special values for meter multipliers., 
etc. in stock. 

I';., Wirewound Resistors 
I";, I watt. I ohm to SK, l/~; to 20K, 4/l, l":, 
add )d, Your value wound to order. Shunts 
down to 0.1 ohm. 
High Resistance Phones 10/·, post 1/-. 
100 Resistors I, 2 and 5",, assorted 9!6d. 
Signal Injector Kit I Of ... post 1; •. 

PLANET INSTRUMENT CO. 
25 (E), DOMINION AVE., LEEDS 7 

"PRACTICAL ELECTRONICS" --
CONSTRUCTIONAL DESIGNS 

All specifted I st grade Components, complete 
Metalwork, full range of Materials, engraved 
Panel Plates, Ancillary Equipment and Assem• 
bled Units, Comprehensive lists available for each 
"P.E." Constructional Article. 

Please send 6d. in stamps (or each design 
MALVYN ENGINEERING WORKS 
Engineers to the RadiQ and Electronic Industries 

7 CURRIE STREET, HERTFORD, HERTS 
TELEPI/O.VE : HERTFfJRlJ 2'2fit 

RADIO AND 
ELECTRONICS BOOKS 

ON FREE TRIAL 
Then only 5/· weekly for those you k<:ep! 

No. 9C. PIN-POINT TRANSISTOR TROUBLES IN 
12 MINUTES. By Lonis E. t<arner, .Jnr. 4.85 pagefl. 
()ompanion rn;lnual t<J th~' well-known '!'in-Point 1'.\·. 
Troub!('R in lO :\linlll<'K' n;oin~ the f<UUO\lH Coyne ('!wck 
Chart Tr<mh!~· :-;hooting- :\fl'lho~l. Covers all kiuds of 
f'<llliprnt•nt indudi11g radio.<>, T. \".<>.,audio amp!ifit>rs, pre· 
amplifiers ;md imt about evi'!"~·thittg, ThPn' :Ht' hundn·d~ 
of phntoH, illu.~tratiow;, diau:raws antl ;·heek f'harts; 
•·aluablf'- rdt•r••nc<> fwctinwc :...;npplif'.'> nre li111iteil so 
order your Popy now a11d aYnid dtK;tppointnwut. Prkl', 
49/6 ine!uding pnKtag-P, 

No. 12N. RADIO SERVICING. 2:11 pa):I'R (har~l 
coV('ff!), ,dth llntJdr(•tlH ,,f tl!nstrati•ms, circuits an•l 
diagrams. B~· U. H. Patchi-tt and B. Fozard. Prit•e 
28/6d. iu;,htding postag•·. A. Yery th(l!"\>ugh approach to 
!t~arning radio ;<ervicitt~, f!fartll wi:h 1-1impk t'xplanations 
aud goeH on to nwrp adntn•·•·d radio tht'ory. 1Joe1m't 
misl!l :1- single point. Uue (If th·~ lHOi<t l'OH1plf't~· radio 
manualfl t•Vt'l' puhli~ht•d. A hook you will use for yt>t1.rs 
to eornp, This is tlw 11rKt tinH• t!Jis honk has ever be<>n 
offt>red on a fn·~~ t rh! haNi.~. Order your r,opy now, see 
coupon lwlnw. 

No. 13N. TELEVISION SERVICING. 320 pageR. h:wl 
co\·er.'l, 291i diagrams. Prkt•, 26, ~ iudnding- postage. As 
Uescrilwtl ;tbon~. bnt tea('he.'l tdevision r•.>pair. 

No. 39. RADIO & ELECTRONICS COURSE. 216 
J.Hii{l'!!, I!WHto size, :w I'IHltpldl' I••><Rons. You wlll fin(l 
this course P:tlly to undcr ... taJtd. 'l'ht~ lt•sWHlS are CRY
STAL CLEAR, PRACTICAL. EASY TO MASTER AND 
USE. Early I1\~*HlR mak1~ fmtd;unental/1 dt•ar evt·n to 
tht' heg:imwr whik nthf'r le11sons will give you t!H• practical 
knowledg;P of an e\.pert! This is rt uw<lt•rn courst', that 
te;u·ht•s without resnrting to eornlc strip methods ••• 
'fhOUFRnds nf PRM~TH'AT, ELEt'TROSICS and J>R.>..CTIC.H~ 
WlltEU~Hs l'earlt:•rs ban~ tak••n this eourst' and ('njoyNl 
Pver:r minute of jt, • . . Why not you? !'rice for the 
complete eonrRc, 41:'· including postage. 

No. 22. PIN-POINT COLOUR T.V. TROUBLES IN 
15 MINUTES. By 1\ohert ( L Middkton. 548 pages. 
362 ch~·ek t•harts. Just about tht' higgNlt and most 
useful manual on ('o]our T.\". ;n·aihh!c au\'Wh\'re. ~ow 
is tht• tiHW to l.(d tlw c~>rnplde inforniation this 
imtwrta11t JH'W suhjt•ct. l'n<'t', 49;6 induding 

No. 8. PIN-POINT T.V. TROUBLES IN 10 MINUTES. 
On•r :~40 nos" indn.~·d pagt''"l, 70 symptoms, 
7011 t.ronli!e spntR, has ilO tlnw eh1•ck t'harts, 
290 diag-r~tmi-1. Owr :m,oon t·opi>'K IJ<)W us<',J in the U.K. 
alnne! 

NOW REPRINTING. 
four W~'<"l;;:-~' tinw. On;' 
~ver handlt•d, ..,, r'll 
ineluding- IJ().~ta c. 
tle!ivt·ry. 

ac•·r•piPtl for tlelivery in 
best mamta!:, we have 

waiting fnr! Pril'(', 41/
t·nupon today for varlkst 

IRONCLAD GUARANTEE 
Any bnok 
10 days 

retume(l within 
purchase Jlrice. 

FREE BOOK OFFER! 
Relld eash with order awl qualify fnr any free hook listed 
un the coupon a~ fnl!ows. 11-Iinimum 40/~ One book. 

80l· or more Two boul.:~. 120!- Thret;>. books. 

NOTE. Th{'S(' books are authnrit;ttive and loaded with 
ust'flll infnnnatinu, ("(>st from4, 6 tn 5,'~ each in hook stores. 

FREE TRIAL OFFER! 

'l'o Sim~TPch 'fPdmical 13ooks, DP.pt.. E3, 
ctatt•r':-; ~1ill, 'Ye,...,t. J~nd, Southampton, Hants. 

0 11.~1;;~~~:~. ~f'tHl tlw fj)Jlnwing hooks I have 

!lC 1:~.\' l~lX 30 
22 g 

lf 11nt delightr-d r may rPtnrn any hook post~ 
}Jaid \vithout furtht>r obligation on my part, 
otlwrwisf• 1 will pay cash prin• or 5/~ wPekly 
(10/~ fortnightly) eomml•twing not lah•r than 
10 davs after ddiverv. 1 am O\'l~r 21 vear~ or 
:lg<'. (If UIHler ;2J pa[ents ::-;hould place {JnlPr). 

D I ~~~:~.v;.~~r~~~~; ~~~)~,:~~.~~~~\\:~.~~~d thiR money 
if I am not J 00 1fo sat.i~li(•d (providf'd I return 
the book in good condition within 10 days). 

Plea8e scn<lme the free. book(') I ha Ye ticked. 

0 Oscilloscope llook. 

D J~lectronics Gadgets l~ook. 

0 Transistor Ilook. 

0 lla<lio Instruments llook. 

X a me 

Address 



Z & I AERO SERVICES LTD nrtail Rhop: 
85 TOTTE!IHAM COURT ROAD, LONDON, W.l 

• Tel.: LA!Igham 8403 Open all day Saturday 
Head Office and Warehouse: 44A WESTBOURNE GR9VE, LONDON, W.2. Tel.: PARI( 564I{a{3 

OA2 6 1 ~6AJH 7' ! rnwr 9'6 rRr~cT Si , J'IHK7 5' J<;BC91 &f. !EF9:1 5/-~I~Z81 5/6 PFJ,20017!6 UBFSO 7/-

g~~ . :;:: ~1ti :~: ~1~~~v; 1:;: :~~i~:~~ ~~~ 1 ~~~~;uT~;~ 7Jll!!!, ~~~~:~~ ~~~~ ~:~~ :ts ~~~~g :;: ~~~~: ~:j: {;~t~~ 1i~~ 
OC;} 6/· 6A~1J 2'6 6CBG f'i!· 6T"" 7/M: 12817 6/- BBF89 7/- EF97 11/6 GZS2 10/- PLSl Sf• UCC84 10/• 
OD:l 5'- 6AM6 4.- flCDHGA17/• (ilJ.WT 10 6: 14R7 20/- l<:RJ~l 14/- .l'JF98 11/· Hz;q 10/- PLS'J 7/6 llC'C85 7/• 
1H50T 7/- f)A~.t 15/· HCIHi 6 1- h\ fl 9- PlAQ5 5/- D EBL21 11/- BF1?3 8/· KT6G 16/· PLH3 7/6 UCF80 10/· 
JN/"iOT 8/~ !it\N5 }!)(.. UCL!:i 9/• ()\ jJ(oT 7 6 I l9G~~ 25/• BBL31 16/- EFlt\4 8/~ KT88 22/• PL84 7/• t.TCH2l 9/6 

~~~ :;: ri!~f lg;: ~~;~Yi)4 ~~r: I ~i~(} t/6 ~g~~ i:j: ;?~~ 1~/61 ~:g~~ ~~~ ECU84 7/- l~F~W4 21/- KTW62 7/- PL:m2 14/- E6:!~ w,~ 

~~~ :/6 666 AAA QRQ~5A 's8'.~6-- G66,:i',.?,~~~i 1\41; __ - I ~~) ~-: ;;,:,',;·, ~81/,~-1 :2~?0,~Pl3~ 111:2111 -_- ~h:L 1~;: . ~z:;,"L/1)~;- ~gg~~ 1!;~ mr m~ E~~~ ~i!: mr 1iiu ~g~:i ~/6 
IT4 3'- ' ' :l5W4 51-: 81- BCC18912/- EL:lS 17/6 PABC80 7/6 l'Y81 8/S ' UCL8:l 10/-
lTGU'f 6

5
•,:-. 6ARI) 6!- UFti 8/- I l2AH7G1' 20P-l 14/- :l5Z!1 10/- AU'TJI110/- ECI.<'HO 8/• BL41 9/6 PC8H 12/- PYBZ 816 UCL84 l0/-

lU4 tlAR3 17/6 61•'7 5/- I 5/- 20P5 12/- ;-H'i't:40 4/- AZ:H 9/- J•:CF82 7/6 EIA'2 9/- J'C8R ]2/· P'YS3 71.. UF41 9(-
lU5 8/• 6A8f> 5/- fll<'f\G 5/· l2AH8 ll1- 23A6G 5/- !J5Z4G1' 8/6 CLa:i 9/- l<~CF86 11/• EL50 6/- I'C91) 9/- PYS8 8/6 t11n1~442,'l 9

8
1
1
: 

lX'.tA 7/- t1;1'AA".s~,;G 20
s
1
:_- ',!,',·,:ll,\ 

6
6
1
,
6
- I1 ~~A~;~f5, 7

7,;-_l ~~c1~.1'6> 0 T1SO/·-- :{5Z50T 6/• CY:n 7/- ECF80413/- EL81 9/6 J>C~H 916 PYSOO 816 
lX'.tU 7/- ,, ,, ., "" """ ~ 42 5/· DA::SO 10/- J<;CH2t 10/• ELR3 8/• PUS05 i21- PY80l 8/6 UJ<'HO 8/· 
~A3 5 1 6AT6 4/6 HF14 15/- 12A1'6 5;' .. 1257.4G g; .. r,O-\~ 12/ DAF91 4/6 :FCH'\5 12' FIR4 Of UF>l."' 8/ 
2D2l 6~': tlAU.JGT 9/- fii•'Hi 11/- l2A1'7 4,'- 25Z5 10/- ,) il~ 7/ DAF92 6/ }.~f'H4.2 9jji l~r'fl- 8/' J>CCB 4 6l6 QQVOZ-fi UF8~ 11/: 
2X2 3/- 6AlT1; 6'- 6Fl7 6/· 12AUfi 6.'· 2fJZtiGT 11/- ~gC~ 6!6 DAF~/6 7/: ~~-~H8l 6/6 ~LRG 6/. l'CCRfi 81• 46/· UF8!) 7/6 
aA4 4'• fiAtT~ 9/- HF2.{ 11/6 12AU7 5/6 27l'lf1 60(- 50CD6G25f.. DET22 42/6 l~l1HR:~ 7/6 I~L90 6/: ~gg~~ ~~(fj QQVO:l·lO UT~41 9/· 
:lA5 7/- 6AVH 6'- 1!£<'24 12/• 12AY6 6/ .. 2HD7 7/- 50J~6GT 6{6 DT•'96' 7/6 1~CL80 7/6 J~L91 2/6 PCClSfl 12

1
1.. 35/- lJL84 6/6 

3Q4 6/6 6AW8A 14/- 61<'25 12/• 12AV7 8,' .. 21/Cl 201- S5A2 8/6 DK92 9/· I~CLH? 7/
1
6 JoJI.95 6~- J'CFE!O. 

716 
QQV06·40 UM4 10/· 

3Q5GT/G6,6 6AX5G'~216 ~~:~~ 
1
g;: j~~jf; 2~j: ~~~~ ;;6 150B2 10!- ~f~g ~!16 l~c_:LR3 9,6 EL260 22.· VCPB 2 81 .. 70/- UMRO 7,1. 

;~~ ~(: f>U7 5;- GF32 3/- !2AY7 10/- 30Cl5 111· lf>OC
4 716 

Dl,;13 4/. };CLB
4 1:ls ~~~?1 16~- 1'0>'84 Si- QV0

4
·7lO;· :gg~ ~;: 

fiU4GY 9/- 6B8 ']j.. 6G6G 2!6 12B4A 9; .. !"{0017 13/• ~~~B'rAl:~: Df~;l:t 8/: ~~ .. ~~6 5/- ~~I3; :,: l'C~8G 9/- i~~t ;~,: UYIN 9/· 
5T4 8/· 61\8G 2'6 GJ4 9/- l!)BA6 6' 'l0('18 11/- 813 70/-, DL9~ 6{6 EF37A 8/· EM7l 12/6 PCH\7 13/- U25 11/· lJY21 9/-
5H4G 5,'.. 6B~GT 61- flJ5 6/6 12BEG 5,/: :{oF5 11/- 83:! 20/- I HL9b 7/- J<~F!~9 5/6 EJ\180 7/• PCF800 11/- U26 11/- UY.Jl 6!6 
fiU4GB 6 16 6BAfl 5/- G.JG 3/6 12RH7A 7/- :-wFLl 12/6 86(iA 14/M · 1H170 516 J<jF40 10/- }JMSl 7(6 PCF801 11/• U19l 11/6 lTY82 9/6 
5\'"4(} 9/- GBE1l 5;6 ()J7 9,' .. 1'2BY7A10,' .. :10PT~l2 12/• 954 5/-' HMHJO 10/· EF41 8/6 El\IF:4 8/- PCF8021l/- U251 12/6 UYH5 6/• 
flY30'l' 5.. 6Bt:6G 15/- tiKfl(} 6!- 1'2E1 20/- 30FJ,14 12/- !15f.o 3/• ESHCC 14/- )<jF42 8/• BM87 7/- PO~~BU5ll/• lJ281 13/• W21 5/-
5X4U 8!- 6BHfi 7/6 (iK70'r 5/- I~.I.-l<l'l' 3;- 30Ll 6/6 HfJti 2/-, El80F 15/- EF50 2/• E~91 6/- .PCFtloti 13/• U282 14(.. W8ll\:[ 6}• 
riZ3 7/6 6BK4 25/- fiKR 8/~ J:\J70'1' 7;6 :lOL15 12/6 !158A 4/-, EAB08(l 7{.. EF54 6{• EN92 6/- PCL80 11/- U:iOl 12/6 Xtl5 5/6 
6Z4GT 8/- !:iBKiA 9.'- fiLiWA 8/- l'.ttFH'l' 516 :>OL17 14/- !159 8!- BAF42 9/· EF55 8/- Jo..iY51 8/- PCLHl 9/- TJ403 7/- X6H 8/-
6/:{0L2 11'- : fiHL7GT 9,1- 6~7U'l'/H7/~ ::i2RA7 7/- :~OPJ2 10/- ~050 12/6 El\41 5/- l<~F80 5/6 EY8l 8/- PCLH'.t 8/- 0801 18/- X78 20/• 
6AF4 101- I' tmNt; 7.6 tiP25 12;6 J2Ht~7 4/- ::~oPlH 141- 576:~ 101- EBC:H 7/6 EF85 8/6 EYH3 9!6 Pnu~a 8/6 UABCRO 5/6 X79 20/· 
6AFHG 11/- flBQti 11/- tlQ7U 6/.. 12BF5GT9/- :WPLI 12/- tll:Hi 9/- }~t!Ca3 7/• 1~F86 8/- l<JY84 7/6 PCL84 8/6 UAI<'42 9/- z:n9 17/• 
6AG7 6/· 6BQ7 8/- i iiH7 6/- 12807 4/· :1oPL13 12/-

11

til-t6 27{6 EUC-tl 8/6 ~F8U 5/6 EY86 7/6 PCL85 9/6 lJB41 11/• Z700U 4/• 
6AJ5 9/- GBRi 12,6 W5J7 8!· 128H7 4' .. :wi'Ll412/6 615\) 32/- JoJBC8l 6/6 .EF\H 4/- l<JZ41 8/- PCL86 9/6 UBC41 8/• Z729 7/-
6AK5 5,'6 tlHR8 5/· 6HK7 5/- 12SJ7 4/- i ::oPLl5 12/· 6:150 4/- l<JBC90 4/6 EF92 2/• J<JZ80 5!6 PC:L801 12/- UBC81 8/• Z759 23/· 

TRANSISTORS CATHODE RAY TUBES 3GP1 PHOTOCELLS GS16 
AF114 
AF115 
Al<'ll6 
AF117 
A1<'118 
OC23 
OC24 
0('25 
OC2ti 

9/- OC2R 11/6 OC72 6/-1 OC139 12/-! OC204 17/6 OR'J'll4 5/6 As used in P.B. Oscillost'ope described (';H•sium Antimony, Side-on Window. HT 160V. 
7/- Ot'2fi 17/6 Ol'n 11/-~ 0('140. 16/-' OC205 20/- o~T115 8/6 in Mareh and April issues. £2.10.0. Sensitivity 160J1A/L 5/· 

10/6 Oc:m 15/~ OC75 6/· OC141 25/-, OC20ti 22/6 HET11612/· Base 3/6. P. & Jl, 5/·. ZENNER DIODES 

1~f6 gg~~ 1;{6 g~~~ ~~: ggg~ 2:;: 11 ~~!ig i~: g~i~~~1~j: 2CW4, fi~~:,I~~~~~r~!~~~~ters) for ~1~~~~ 1:;; I g!;;~~ 1:~: I ~~!~~ =~: 
~~~: g~!~ :J: gg~~i~ ~;: i g~~~g~ 2~j~ ~~6~; ~~'~ :f};igi :;: ~~i~·4~~~/~~~~;~~~~t~~fl!~~;j~~r W~~k g1~~~~ ::s I g!i~i~ ::a ~:~~[) =~: 
1:;:! gg~~ ~~: gij~~lHt ~;: g~:~g; i~;:, ~~gg~ ~~j: Tll

66 
S/- signal a~::ea for the above 2/9. lS/- S!~~~~ :;: I g1~~ii ~~= ~~i~! =~= 

PLEASE SEND SAE (FOOLSCAP) FOB FULL PRICE LIST I Please add 2/6 tn i for postage. Minimum charge 2;-. No c.O.D. Orders Aeeepied. 
Please address all correspondence to the Head Office. 

Brand new. 
A superb 
portable 
'J'ransistor 
Tape lte
corder. 
ltecord 
V 0 i C P , 
m u s i c , 
everything! WITH YOLF~m f'O:'\
TltOL! t'ltra Sl'nsitiYe "huilt-in" 
speaker! l\Iore eompart! More 

Super tmwl Snpf'rh per-
Try matching it iOI' 15 gns! llrcords 

plays, mef'tingi', etc. Permanent recordings or tape 
again and again. Ideal rt>porters, dictating, t..~tc. Simple to operate. 
Fully g'teed. With microphone and standard Batteries (Cheap to run) 
replaceable anywhere-. Standard model 7H/6. P. 5/-. Or Credit Service, 
simply send 5/- P. & J'., bal. ltl Hnly, pyts. 5/6. Carrier top 20/· extra. 
Super tape 12/6 extra, state ii required. Refund gimrantec. Lists. 

balance 18 ftntly. pyts. of 
post. With approx. 66ft. con- OR 

flex, also usable for longer <lis- , 
9-volt battery 2/6 ex. (replaceable). I'very 

on-every sound, every movement. Two-way 
system. Also usable on wall or desk in conjunction with radio, 

to office, house to !:(arage and many other uses. Only transistor 
with new seal oft infallible insulation! Refund if not delighted with 

superb bargain. /:\end today or call. LISTS RADIOS. 

{I)EADQUARTER & (!}ENERAL SUPPLIES LTD. (DEPT. PE/2) 196-200 COLDHARBOUR LANE 
LOUGHBOROUGH JUNCT., LONDON, S.E.S (Wed. I p.m.) 

Holborn, and 2tl7/21l9 Oxford Street (Thursday 1 p.m.). Also 166 North End, Croydon, and 149 High Street, Guildford 
NBW STOJ\ll AT 121 Street, Colchester i'I'hnrsday 1 p.m.). ALL S'fOltBS 6 m. SATURDAY FltiDAY. 
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:'luln• vnurcommunkatinn 
Jlrohh:mR with thi-'> JateHt 

4·Station Transistor Intercom .~y~tt·m (1 master and 
3 Subs), in d(•·lllv pJac;lil' t·ahinPtR for desk or wall 
UlOUnting. (';d!:'talk,li"!t•n fronl Master to subs and 
Subs to Master. OpPraH'" on <HW !IV hatterr. On/off 
s"itch. \'(>lnme •·on!rt>!. l•leallv ;.;uitah)t• tomndernize 
O!lkf', .Fal'lory, \Vork~hop, \\"art'h<mSt>, Hospital, 
Shop, etc. fnr Jllstant !tltt•r·•IPJ)!Il'lmt>ntal contacts. 
<'ompletc with ;; connP,·tlng- wire~, t·.·u·h fiti ft. and 
c!t)('r acet>,ssork,;. ~othin"'( P]:-w tn hny. P. & 1'. f>/·. 
3·Station Intercom same as 4-St. Int. £5.19.0. 
r. ,\: r. ~. 

:Moderuiz•• ynnr OtfiC'f', Hhnii, 'Varehonse, \\'orkshop, 
Surgery, .Nnrsery, ;md home with this JatPst two-way 
Transistor Intercom, consisting of two units, Master 
and Sub, m strong plastic cabinets with chromium 
stands. Eh•gant ly designed to uRt' as t:wo~way instant 
commuuication system~· Call/talk/listen- hetween 
two persotls;mywhen' indoors or outdoors. Both units 
operate orf one !iV hattf'ry. Complete with ac• 
t'essorit·s. Heady to operatt'. 1'. & 1'. 2/(;. 

BATTERY ELIMINATOR AND CHARGER 27/6 
Use your Transistor Radio or Intercom from domest.ic 
A.C. mains and charge dry batt••ry 1'1'::1 flY to boost 
l)attery's life many times. l:nht'atahle value. Save 

~~~~ ),~~~~~~d~:~\~~\e~~:p C(~;d~ 1', l/6. Complete 
Full price refunded U not satisfied in seven dayt. 

WEST LONDON DIRECT SUPPLIES (PE/I) 
6 Chignell Place, West Ealing, London. W.l3 

SERVICING 
ELECTRONIC ORGANS 
by Pittman & Oliver 30/-. P. & P. I /3 
Detailed discussions cover the 
operation and servicing of tone 
generators, pedal generators, 
sustain, vibrato, and tremolo oscil· 
lators, key switches, percussion, 
voicing, amplifier and power 

circuits, etc. 

HAM ANTENNA CONSTRUCTION 
PROJECTS, by Stanley 24/·. P. & P. I/· 

PRINCIPLES OF TRANSISTOR CIRCUITS, 
New Edition by Am os 25/·. P. & P. I/
PRACTICAL OSCILLOSCOPE HAND
BOOK, by R. Turner, 25/·. P. & P. I/· 

ELEMENTS OF TRANSISTOR PULSE 
CIRCUITS, by Towers 35/·. P. & P. I /3 
TRANSISTOR SPECIFICATIONS 
MANUAL, by Sams-data on all types 
American, Jap. etc. 24/·. P. & P. I/· 

HOW TO LISTEN TO THE WORLD, 
New Edition by Johansen 20/·. 
P. & P. I/· 
PICK UPS, rHE KEY TO HI-FI, by 
Walton 10/6. P. & P. Bd. 
Where possible 24~hour service guaranteed 

UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET 

LONDON, W.C.2 
(Leicester Square Tube Station) 

966 

AMPLIFIERS AND SPEAKERS 
NORTHCOURT "FIVE" AMPLIFIER 

Suitable for gui· 
tars, grams and 
radios. The 5 
watt output am
plifier incorpor
ates separate 
volume. treble 
and bass controls. 

Two jack 
socket inputs 
are fitted. Twin 
speakers give 
exceptionally 
realistic repro

duction and are built into an attractive 
cabinet. Size: length I Hin. Height ll~in. 
Depth 5Jin. Finished in mottle grey with the 
front covered in VYNAIR. Mains Voltage 
200'250, 50 K/c. Ideal for home use with 
any guitar. Retail £9.17.6. 

P.A. EXTENSION SPEAKER 
Suitable for radio 
and Record Play
ers. Size: Length 
lOin. Height 7in. 
Depth Sin. Fitted 
in durable indus
trial finished 
wood cabinet, 
attractively fin .. 
ished in mottled 
grey. Speaker 
front covered in VYNAIR. Price 29/9 Retail. 
As above fitted with volume control, 
35/9 Retail. 
P.A. TWIN EXTENSION SPEAKER 
Suitable for all radio and record players 
(incorporating two speakers 6 x -4in.). Size: 
Length 12in. Height 7~in. Depth S!in. 
Fitted in durable industrial finished wood 
cabinet, attractively .finished in mottled 
grey. Speaker front covered in Vyna_ir. 
Price 39/6 Retail. As above fitted With 
volume control, -43/6 Retail. 

FULLY SHROUDED UPRIGHT 
TRANSFORMERS 
350-0-350 IOOmA 6.3v. -4A C.T. 0-Sv. at 3 
amp. 29/6 Retail. 
300-0-300 I OOmA 6.3v. 4A C.T. 0-Sv. at 3 
amp. 29/6 Retail. 
250-0-250 I OOmA 6.3v • .fA C.T. 0-Sv. at 3 
amp. 29/6 Retail. 

All products guaranteed 12 months. Trade 
supplied. For name of nearest stockist and 
full accessory brochure, write to: 

NORTHCOURT (Electrical Bfd.) 
LIMITED 

Transformer and Coil Manufacturers 
Dept. P.E. SOUTH PARK MILLS 

PUDSEY, Yorks. 

Std. 600ft. 8/6 
Std. 1,200ft. 12;6 
L.P. 900ft. 10/0 
L.P. 1,200ft. 12/6 
L.P. 1,800ft. 15/0 

P. & 1'. 21 _ l'er DD.P. 600ft. 
1

9
5

//00 
· .P. 1,200ft. 

order (Over £3 S;in. D.P. 1,800ft. 22/6 
Post Free) 7in. D.P. 2,400ft. 25/0 

Attractively boxed, guaranteed. Brand New. 
Obtainable at these low prices ONLY from: 
GEE BROS. (RADIO) Ltd. (Dept. P.E.), 
15 Little Newport St., W.C.2. Ger. 6794 
Adjoining Leict".ster Square Tube Station 

COMMUNICATIONS 
RECEIVERS 

NATIONAL NC190 

INTERNATIONALLY FAMOUS 
NATIONAL RECEIVERS 

HRO·SOO-completely solid state pro· 
fessional receiver. 5 kc/s to 30 Mc/s in 
sixty 500 kc/s bands. £705. 
NC 190-10 valves, 540 kcfs to 30 Mc/s, 
S·meter. noise limiters, product detector, 
bandspread, double conversion. £97.4 .2. 
NC77X-beginner's receiver, 5 valves, 5-40 
kcfs, to 30 Mcfs, built-in speaker. £32.8.9. 

Write for illustrated leaflets 

WE HA YE A LARGE STOCK OF 
NEW AND SECONDHAND RECEIVERS 
- MANY SECONDHAND BAR· 
GAINS IN MINT CONDITION 
Just write or phone for full details 

BRIAN J. A YRES &. CO. 
Dept. px, 21 Victoria Road 

Surbiton, Surrey 
Telephone: Elmbrldge 2833 

BATTERY ELIMINATORS 

~~b~~~·~ec·6R'~ P~~~'Ef~.YTA~l~:CNJ:fJ~:. 
AMPLIFIER, etc. ·Types available: 9v; 6v: -4iv 
(single output) 39/6 each. P. & P. 2/9. 
9v + 9v; 6v + 6v; or .of!v + 4!v (two separate 
outputs) -42/6 each. P. & P. 2/9. Please state 
output required. All the above units are 
completely isolated from mains by double 
wound transformer ensuring 100% safety. 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.E.), 11 Oliver Road, London, E.l7 

PRINTED 
CIRCUIT 
BOARDS 

Available for GULTON 
ultrasonics remote 
control system. 
Mullard 10 Watts 
Transistor Amplifier. 

Write for details to:· 
TATES ELECTRONIC SERVICES LTD. 
3 WATERLOO ROAD,STOCKPORT,CHESHIRE 

Please mention 

PRACTICAL ELECTRONICS 
when replying to 

Advertisements 



TRANSISTOR BARGAINS! 
OC 71 equivalent 

NKT 124/5 Switching type 

lG 371 
OC25 
OC35 
NKT 405 

, Packet containing: 
J 2G417 
2 2GJ71 
I 2Gl81 
I 2Gll9 
I Diode 

1/- each 
£1 for 15 
£l for lOO 
l/- each 
10/- for 6 
2/6 
10/-
10/-
10/-

} £1 complete 

(For making superhet with complementary 
transformerleu Ol.itput stage) 

symmetry 

Diodes .•• ... ... 
Zener Diodes, ZEI2, ZB4·3 
BY 100 Rectifiers 

Colvern 10 ohm pre-sets ... 
SOK ohm pre-sets 
I K ohm Skeleton pre~sets 

1/-
5/-
1/6 

2/6 
1/6 
I/-

Resistors. t/6th and lfiOth watt. Your choice of value. 
Minimum 10 of any value 10/- per 100 
Mixed values and wattages SO/- per 1,000 

Condensers, l·luuf., 500uuf., 0·0001, 0·001, 0·002., 0·005, 0·02., 0·04 uf 
7/6 per lOO 

RELAYS 
£) per I ,000 

700 ohm or 1,500 ohm coil. Transparent .dust cove.r, 1. pairs of change
over contacts. PLUG-IN TYPE. Baso 1ncluded 10 pnco l5/- each 

ELECTROLYTIC CONDENSERS TUBULAR 
2uf, 4uf, 8uf, 16uf, 32uf, 64uf. IS V. Special price •.• 1/l each 

200uf 30Volt l 
250uf 6Volt All 
250uf ISVolt 1 at 

'l:uf JOVolt l 
25uf JOVolt 
SOuf ISVolt AI I 
6-4uf 25Volt at 

IOOuf 3Volt ~1/ f 
J20uf 2·5Volt (l/ 

t88~~ ~st~l:' I ea~h 
SOOuf 50Volt ) 

IOOuf 6Volt each 
IOOuf IBVolt 
IOOuf 30Volt j 

l:ggg~r ~~~~~; I All 
I,OOOuf 15Volt J' l/a~ 
I,OOOuf 25Volt 

i,OOOuf 50Volt Can-type 3/-

Special offer: Television smoothing condensers 200/IOOuf or 200/200uf 
275Volt. Whilst stocks last 6/6 each 

FLUORESCENT fiTTINGS. Bargain price! 
SrS'frm~~ti"ki'"iOCtsfarter •.. ..• •.. ... 39/6 (less tube) 
-4' Slim~line with choke and starter •.. ... ... ... 31/6 (less tube) 

Carriage extra on above 10/- per fitting 

Special circuit and components to make transistorised: 
HIGH FIDELITY LOW-NOISE PRE·AMPLIFIER •.• 
RUMBLE AND SCRATCH FILTER •.• • .• 
REV. COUNTER FOR CAR (excluding meter) 
SIGNAL INJECTOR ... ... •.• ••• • •• 
VERY HIGH IMPEDANCE (I MEG. OHM/VOLT) 
MUL TIRANGE VOLTMETER (excluding meter) •.• 
20 MEG. OHM OHM-METER (excluding meter) ••. 
Brand-new Meters suitable for above applications ••• 
New .tJin. LOUDSPEAKERS ••• •.. • •• 
Midget Ear-phones with plug and lead ... 
Magnetic Lapel Microphone with plug and lead 

VERNIER DIALS 
11in. 
2in. 
Jin. 

8: I ratio 
8: I ratio 
8: I ratio 

180° Calibration 
180° Calibration 
180° Calibration 

Very useful pocket~size I ,000 o.p.v. Multimeter £3 
Extra special Bargain! 

14/-
15/6 
171-

ACOS PICK-UP HEADS. Complete with needles 
Monaural 14/-
Stereo ... •.• ... 21/-
Stereo with Diamond Needles 18/9 

30/-
30/-
10/-
10/-

30/-
151-

30/- each 
10/-
5/-

10{-

For orders of 10/- or less please add 6d. toward postage. ,Regret that no 
orders can be accepted under 5/-. Orders over £5 deduct So/0 Cash Dis· 
count. 

G. F. MILWARD 
17 PEEL CLOSE 

DRA YTON BASSETT 
Near TAMWORTH, STAFFS. 

TAMWORTH 2.32.1 

POST ONLY 

Through this ICS 
3-way Training Method: 

1'1ASTER THE THEORETICAL SIDE 
From basic principles to advanced applications, 
you'll learn the theory of electronic engineering, 
quickly and easily through ICS. That's because 
each course is set out in easy-to-understand terms. 

MASTER THE PRACTICAL SIDE 
ICS show you how to develop your practical 
abilities in electronic engineeri ng-a/ongside your 
theoretical studies. it's the only sure way to 
success. All training manuals are packed with 
easy-to-follow illustrations. 

MASTER THE MATHEMATICAL SIDE 
To many this aspect is a bitter problem. Even 
more so because no electronic engineer is complete 
without a sound working knowledge of maths. 
But new ICS teaching makes mathematics easier 
to learn. 

Wide range of courses available include: 
Radio/T.V. Engineering and Servicing, Colour Television, 
Electronics, Electronics Maintenance, Instrumentation and 
Servomechanisms, Telemetry, Computers, etc. 
NEW! Programmed Course on Electronic Fundamentals 
EXPERT COACHING FOR: 

INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS 
CITY AND GUILDS TELECOMMUNICATION TECHNICIANS 
CITY AND GUILDS SUPPLEMENTARY STUDIES 
R.T.E,B, RADIO/T.V. SERVICING CERTIFICATE 
RADIO AMATEURS' EXAMINATION 
P,M,G. CERTIFICATES IN RADIOTELEGRAPHY 

And there are practical «learn as you build" radio 
courses as well. 
Member of the Association of British Correspondence Colleges. 
................................................................................ 

FOR FREE HANDBOOK POST THIS COUPON TODAY 

I.C.S., Dept. 151, INTERTEXT HOUU, 
PARKGATE ROAD, LONDON, S.W.11 

NAME 

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

OCCUPATION .............................................. ........................ AGE.................. 11.65 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
967 



QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record !'llayer amplifier. This amplifier 
(which is med in a 29 gn. record player) employs 
heavy duty double wound mains transformer, 
ECC83, EL84, EZBO valves. Separate Bass, Treble 
and Volume controls. Complete with output trans• 
former matched for 3 ohm speaker. Size 7in. w. 
x 2-tin. d. x S;l-in. h. Ready built and te!oted. PRICE 
69/6. P. & P. ~/9. 
ALSO AVAILABLE mounted on board with out .. 
put transformer and 6in. speaker ready to fit 
into cabinet below. PRICE 89/6. P. & P. 5/9. 

QUALITY PORTABLE R/P CABINET 
Uncut motor board. Will take above amplifier 
and B.S.R. or GARRARD Autochanger or Single 
Record Player Unit. Size 18 X 14 X at in. 
PRICE £3/9/6, Carr. 7/6. 

~-SPEED PLAYER UNIT BARGAINS 
All brand new in maker's original packing, 

B.S.R. Tll/1~ 1 ~~-L.E .. ~~A£1f;\'t. Carr. S/6. 
GARRARD SP25 De Luxe ... £11/10/6. Carr. S/6. 
B.S.R. GU7 with unit mounted pickup arm. 

£4/lll/8. Carr. S/6. 
AUTO. CHANGERS 

B.S.R. UAI5 £6/19/6. B.S.R. UAI6 ......... £6 19 6 
Latest B.S.R. UA25 Super slim ............ £6 2 6 
LatestGARRARDATS ............................ £8 8 0 
GARRARD AT6 ....... c ...................... £10 10 0 
GARRARO Auto-Slim £6.10.0. Carr. 6!6 on each. 
All the above units are complete with t/o mono head 
and sapphire styli or can be supplied·with compatible 
stereo head for 12/6 extra. 

BRAND NEW CARTRIDGE BARGAINS I 
GARRARD GCl. MONO complete. list price 
14/11. Our price 11/6. P, & P. If·. 
RONETTE STEREO 105 CARTRIDGE 
Stereo/LP/78 complete with two sapphires. Original 
list price 67/9. Our price 14/·. P. & P. 1/-. 

MAINS TRANSFORMERS 
Fully shrouded, can be mounted upright or drop 
through. Tapped pri. 110, 200,220, 240v. Sec. 250v, 
t wave at 85mA and 6·3v. 2 amps. c/t, Stack size 
3" X 2!" X fl". PRICE 12/6. P. & P. 3/6. ALSO Semi 
shrouded drop thro' type. Pri. 200, 220, 240v. Sec. 
250v.; wave at 70mA and 6·3v. at 2 amp. c/t. Stack 
size 3" X 2!' X 1!', PRICE 11/-. P. & P. 31-. 

BRAND NEW l OHM LOUDSPEAKERS 
Sin., 11/6; 6! in .. 15/-; 8 in., 11 /•; 10 in., 15/-; 12 in., 
17/6; (12 in. IS ohm, 30!-). 10 in. x 6 in.,l6f ... 
E.M.I. 13t x 8 in. with high flux ceramic magnet, 
41; •• (1Solim,45/·). 4in HIGH FLUX TWEETER, 
3 ohm and IS ohm imp. Famous British make. Few 
only 12/-, 
P. & ,. ~· & S" 2/-, 6i" & 8" 2/6, 10" & 12" 3/6 per 
speaker. 
ACOS CRYSTAL MIKES. High imp. For desk 
or hand use. High sensitivity, 18/6. P. & P. 1/&A:\ 
TSL CRYSTAL STICK MI«E. Lined at 4!1/~>", 
Our price. 18(6. P. & P. 1/6. ' 
BRAND NEW. 12" ISw. HID Speakers, 3 or IS 
ohm. Current production by well-known British 
maker. Offered bf':low list price at 89/6. P. & P. 5/-. 

output 
.excess 
lt watts. 
e All stan• 
dard British 
components. 
e Built on 
printed circuit panel, size 6 x lin. 
• Generous size Driver and Output Transformers. 
e Output transformer o:apped for 3 ohm and IS 
ohm speakers. e Transistors (GET 114 or SI 
Mullard OC81 D and matched pair of OCBI o/p). 
e 9 volt operation. • Everything: supplied, 
wire, battery clips, solder, etc. e Comprehen
sive easy to follow· instructions and circuit diagram 
l/6 (Free with Kit). All parts sold separately. 
SPECIAL PRICE 45h P. & P. 31·· Also ready 
built and tested, 51/6. P. & P. 3/•. A pair of 
TAis are ideal for stereo. 

TAPE DECKS 
B.S.R. MONARDECK (Single speed) Jiin. 
per sec., simple control. uses Sfin. spools? £6/15/· 
plus 7/6 carr. and ins. 
COLLARO STUDIO DECK 3 motors, 3 speeds 
push button control. Up to 7in. spools £10/10/· 
P. & P. 7!6. (Tapes extra on both.) 

(lSw. guitar model £5,5.0). (3Sw. guitar model rouded 
18.8.0). match 

A stylishly fin
ished monaural 
amplifier with an 
outputofl4watts 
from 2 EL84s in 
push-pull. Super 
reproduction of 
both music and 
<speech, with neg
ligible hum, $ep .. 
arate inputs for 
mike and gram 
allow records and 

MATCHED PAIR OF 1! WATT TRANSISTOR controls, 
DRIVER AND OUTPUT TRANSFORMERS. controls are provided 
Stack size 11 X I l X f in. Output trans. tapped for 3 giving good lift anc;t cut. Valve line·up 2 EL84s, 
ohm and I s·ohm output. 10/- pair plus 2{· P. & P. ECC83, EF86, and EZ80 rectifier. Simple 
BRAND NEW PLESSEY 12 v. 4 pin non-sync. instruction booklet 1/6. (Free with parts.) All 
vibrators. Type 12 1.4SD. ONLY 8/6. P. & P. 1/6 parts sold separately. ONLY £6/19!6. P. & P. 8/6. 

4-WAY NON-TANGLE TELEPHONE CABLE ~~~~ satd~ili~b~~t ~~~~~ts~u~l;/t5/~. p~s~~- ~~~-plete 
t::~s;,;~;ing.;,.~:hk c:~~b~~e, e::,xt:;::e;::n"-d::..• ~1~2'-'i;::n::_. ,.::to:::....;S~ft~·..;_ _________________ _ 

~~6.he•. 41 6 e•ch.r.&P. HARVERSON SURPLUS CO. LTD. 
VYNAIRAND RE XI NE 
SPEAKER AND CABI· 
NET FABRICS app. 54 in. 
wide:. Usually 15/ .. yd., our 
price 11{6 per yd. length 
(min. I yd.) P. & P. 2/6. S.A.E. 
for samples. 

170 HIGH ST., MERTON, S.W.I9. CHErrywood 3985 
Open all day Saturday Early closing Wed., I p.m. 

A few minutes from South Wimbledon Tube Station. (Please write clearly) 
OVERSEAS P. & P. CHARGED EXTRA. S.A.E. with all enquiries. 

operation. 
built on plated heavy gauge 
metal chassis, size 7fin. w. 
x 4in. d. x 4;tin. h. Incor
porates ECC83, EL84, EZ80 
valves. Heavy duty, double 
wound mains transformer 

and output transformer matched for 3 ohm speaker, 
separate Bass, Treble and volume controls. 
Negative feedback line. Output .Ct watts. Front 
panel can be detached and le~ds .extended for 
remote mounting of controls. 
The HA34 has been specially designed for us and 

~h;,;:u~~~~:t~d~i~hatl~~bss, t~a~~:~ £4.5.0 
etc., wired and tested for only ' P. "& P., 6f ... 

HSL 'FOUR' AMPLIFIER KIT. 
A.C. Mains 100/lSOv., 4 watt, using ECCil 

e 
EL84, EZ80 valves. ' * Heavy duty double
wound mains transformer 
with electrostatic screen. * Separate Bass, Treble 
and Volume controls, giving 
fully variable boost and cut 
with minimum insertion 
loss. * Heavy negative 
feedback l~op over2 stages 

. . ensures h1gh output at 
excellc::nt quality With very low distortion factor. * Su1table for use with guitar, microphone or 
record player *· Provision for remote mounting 
o,f controls. or _d1rect ,on chassis. * Chassis 
s1z.e only ?tan. WJde x 4m. deep, Overall height 
4lln. * All components and valves are brand 
new. * Very clear and concise instructions enable 
even the inexperienced amateur to constri,4Ct 
with I 00°/0 * complete with 

e F.M. tuning 
head by fam
ous maker. 
e Guaranteed 
non*drift. e 
Permeability 
tuning e Fre~ 
quency cover- m;,~,_ ... 
age.88-100Mc/s 
e Balanced 
diode output 
e Two LF. stages and 

only), screened 
(No extraJ to 

discriminator. e Attractive maroon gold dial 
(7 x lin. glass). • Self powered, using a. gbod 
quality mains transformer and valve rectifier. 
e Valves used ECCBS, two EF80s, and EZBO (rec ... 
tifier) • Fully drilled chassis. • Size of completed 
tuner a X 6 X Stin •• All parts sold separately. 
Set of parts if purchaseq at one time £5/19/6, plus 
8/6 P.P. and ins. Circuit diagram and instructions 
1/6 post free. Mark 11 Version as above but 
complete with magic eye, front panel and brackets. 
£6/11/6. P. & P. 8/6. 
Mark Ill Version as Mark I but with output stage 
(ECL82) and tone control, £1/1/-. P. & P. 8/6. 
Handsome Metal Cabinets. Choice ofBlack, or 
Green. To fit Mark 1,15/-. P. & P. 3/-. To fit Mark 
11, 17/6. P. & P. 3/·. 

SPECIAL PURCHASE ! 
from LEADING HI Fl MANUFACTURER 
7·10 watt OUTPUT TRANSFORMERS to 
match pair of ECL 86's in push~pull to 3 ohm out• 
put. ONLY llj.. P. & P. 2/6. 
7-10 watt ULTRA LINEAR OUTPUT 
TRANSFORMERS to match pair of ECL 82's in 
push-pull to 3 ohm output. ONLY ISJ ... P. & P. 2/6. 
SPECIAL MAINS TRANSFORMERS to match 
either of the above. Tapped primary. Secondary 
250v. SOmA. half wave and 6.3v. 2 amps. ONLY 
11/6, P. & P. 3/6. 

Get this Air Drying Grey 

HAMMER FINISH 
Now-

IT'S SUPERB • , • THE PUSHBUTTON WAY! 

SILICON PLANAR 
EPITAXIAL 100 MC/S 
Sf- Sf- Sf- S/· 

YUKAN Aerosol spraykit contains 16 ozs. fine 
quality durable easy instant spray. No stove 
baking required, A,vailable in Grey Hammer at 
14/11 at our coio -.er or 15/11, Carr. paid, per 
push button self-spray can. SPECIAL OFFER: I 
can plus optional transferable snap-on trigger 
handle (value Sj·) for 18/11. , 

Please enclose cheque or P.O. for total amount to: 

YUKAN 
Dept. PE/11, 307a EDGWARE ROAD, LONDON, W.l 

(Closed Thursday afternoons, open all day Saturday) 
ehoice of ll self~spray plain colours and primer (Motor car quality) also 

available 

96B 

At last! Truly general-purpose silicon transistors at germanium prices. 
These tiny epoxy-encapsulated NPN devices are suitable for practically every 
low-power application -low .. noise audio, r.f. amplifiers and mixers up to 
the eda;e of the v.h.f. band, d.c. amplifiers, low-power output stages ..... * Selected 2N2926 * Current gain (hre> 55-300 at 2 mA * Collector dissipation 200 mW * Cut-off frequency (fT) 200 Mcfs * A.f. noise figure 2.8 dB at 10 kcfs * Collector voltage 18 V max. 
Price includes U.K. postage. Cash with order. Mail order only. 
AMATRONIX LTD., 396 SELSDON RD., CROYD,ON, SURREY 



Have you had your copy of "Engineering Opportunities" ? 
The new edition of "E:-.;Gl:'I/EERII'IG OPPOR
Tll"'rnES'' is now available-- -without charge-
to all \\ ho arc anxious for a worthwhile post in 
Engineering. Frank, informative and completely 
up to date. the new "E:'I/GI:\EERlNG OPPOR
TUNITIES'' should he in the hands of every 
per~on engaged in any branch of the Engineering 
industry, irrcspc~.:tivc of age, experience or training. 

On' SATISFACTION OR 
REFUND OF FEE' terms 

This remarkable book gives detaibofexaminations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describe-; our Special Appointments Department. 

WHlCH OF THESE IS 
YOUR .PET SUBJECT? 

MH 11. I·Nr.INLFI!II\;(; 
(,en . . \/1·~ 11. Fn!!.-- \lllillft'll
ann• ,.,11! !>it'.\c/ l.ug. ~-
1'1 1'S\ 1 ool l>1·.1ign -- ,\"ltt'Cl 
.\/~·tal ll'od -- ll'dding --
1 ng. l'afii'UI .\fa!, in~ 
Jn\f11'ction- l>rllllt:hf\11/tll/\hir 

.\lt·ral/wg)· -- J',odul"fion ,.,_(!. 
I!ADIO I·.NCINt-:FI!L'iG 
( ;1'1/cnl/ Rarlw -- Radio & 
1 I .\n1idng- 'IT i.n'.!. 
1 c!ccoti/111IIIIi!'ation,· -- 1:/t•t·
tronic.\ - Smmd Uconding-
" 111/olllafinn !'me lit a! Radio 
--l<ml:o Alllu/ntn' F.\(JI/1. 

1-1.1-:C. 1-:1\;(;INI-:1· HI:'>G 
( n"//('/(1{ /.!1'1 (1"/t a! 1.1/f.:. 
lt11taffutinn' - /)rau~hi.\1/UIIl
·'IIIJ' · - Jlfronitwting Fng. -
Rt"/li~a(/fion ---/)em. /)cc. 
.\dew c -- /.fee. ,)'upf'l.\ 
\lining Fft't. l:ng. 

_\l!TO F'IGII"EERII\G 
r;otera! Auro Lug. - Auto. 
.\faittlt'IWIIt't' -- R(·pair -
Auto. {)it·.,cf .\laintntwtcc ·-
Auro. Fkclrical J."quiplllOll
(iumgc .\lana;;emcnt, 

lll'II.DING 

THIS BOOK TELLS YOU * HOW.to get a better paid, more inter·est• 
ing job. * HOW to qualify for rapid promotion. * HOW to put some letters after your name 
and become a key man ••• quickly and 
easily. * HOW to benefit from our free Advisory 
and Ap~Jointments Depts. * HOW 'fOU can take advantage of the 
chances you are now missing. * HOW. irrespective of your age. education 
or experience. YOU can succeed in any 
branch of Engineering. 

156 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL 
EQUIPMENT 

Basi< Prattical and Thtorc· 
t1< Courses for beginners in 
Radio. T.V., Electrom<s,Etc, 
A.M.I.E.R:.E. City & Guilds 

Radio Amateurs· Exam, 
R.T.E.B. Certificate 
P.M.G. Certificate 

Practih'll Rad•o 
Radio & Television Servicinq 

Practical Electronics 
Electroniu Engineennq 

Automation 

INCLUDING 
TOOLS 

1 he Sfh'< iali.,t I. le<· 
/tonics /Jiri.\ion o./ 
11.1./o.T. 
SO lt" of/(·rs nm a 
reallah(;rmorv-trai11-
ing at ho11i1· n·ith 
f"·wrical Clfllif111Jt'llf. 
.. J.,f, jor dcrai/.1. 

B.I.E.T. 
You arc bound to benelit from reading 
"ENGINEERING OPPORTl!:"\1-
TIES", and if you arc earning less than 
£30 a week you should send for your 
copy now-FREE and without 
obligation. 

( 1\'11. FNGII'I·I·I\1:'>(; 
(,·cncm/ Ciri/ J:ng. .\funi
cir"t! l.nK.- Strut tumf l.ng. 
Sanitary Fng. -- Rnad I nr.:. 
If rdwuht·, ~.\lining--ll'atcr 
:·)upply---l'ctnJ!l.cdt. 

(icnaal Hui!din~ -·- llcatinr.: 
& l'cnti!ation -- !'lu111hinr::: 
-- Ardu'tn turt' -- ( ·lllpr'tlfrr 
-- Painting- J>ccorating --
,\f'Cdfications & ()uantitir•., 
- .•iun·cying- Architectural 
/) ra ltg /r {SI/lUll.~ lz j {J. 

I TO B.I.E.T., 155 COLLEGE HOUSE, 3d. 5t<ullf> if posud in 

129·31 WRIGHT'S LANE, W.S. an unsealed cnl'c!opc. I 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN· 
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 
Which qualification would increase 
A.M.I.Mech.E., A.M.S.E.. A.M.I.C.E., 
A.M.I.P.E,, A.M.I.M.L. A.R.I.B.A .. A.I.O.B., 
M.R.S.H .. A.M,I.E.D., A.M.I.Mun.E., CITi' & 

,EDUCATION, ETC. 

your earning power! 
A.M.I.E.R E., B.Sc., 

A.M.I.Chem.E .. A.R.I.C.S. 
GUILDS, GEN. CERT. OF 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
155 COLLEGE HOUS~. 29·31 WRIGHT'S LANE. W.S 

Please send me a FREE copy of "ENGINEERING I OPPORTUNITIES." I am interested in (state subject, I 
1 

exam., or career). 

............................................................................ 
I NAME ............................................................... 1 
.ADDRESS ......................................................... . 

I::::::::::::::::::::::·.·.·.::·.·.·.·.·.·.·.·.·.·.·.·.::::::·.·.·.:::·.::::::::::::::::::::::: I 

Puhli-;hcd ahout the 15th or the month hy (JEORGE NEWNES LIMITED. Tov.cr House. Snuth.unpton Street, London, \V.C.2.. Printed in England by 
THE CHAPFL RIVER PRESS Ll\11TED, Andover. Hant~. Sole Agents fnr Au'>tralia and New Zealand: GOKDO~ & GOTCH (Ajsia) Ltd.: South 
Africa and Rhodcsta; CE:-<TRAL :--;EWS AGENCY LTD.: East Africa: STATION Ell Y & OFFICE SUPPLIES LTD. Sub>criptrvn rate includins 

postage for one year: To an)" p.Ht or the \Vorld £1 16. 0. 

iii 



FULLY DETAILED AND ILLUSTRATED 

CATALOGUE PROVED AHD IESIED DESIGNS 
Now 96 big pogOJ. The l>rgest PRICE 
ran&e aVJ.il1.ble in the COI.Intry. 1(6 
All types ol componcnu and (post paid) 
equipment ~t tomt;tetitive pr1ee.s. 

FULL AFTER SALES SERVICE AND GUARANTEE 
* CALL IN FOR DEMONSTRATIONS * 

FREE/ Now I P•l• 
boolc with duoilt 
of ove,.ID proJect•. 
ovoltoble from 
stocK. U•~• t rcrn• 
lit'to'•· li•ltt cclh, 
se'•• etc., etc. A.lc 
(oryourFFIEE.copy 

DETAILED LEAFLETS FREE ON REQUEST 

....................... . ............ .. 
MW/LW POCKET SUPERHET RADIO * 6·Tn.nsinor puah·pull Supe.rhet desian. * Uses f~ctory bui1t panels. 

2. AND 4 TRACK TAI'E RECORDERS 
TO ASSEMBLE 

TOTAL COST 
TO BUILD 

85/• P:]j: 
(Battery 2/6 

Phone 5/·) * All parts sold 

* Permea.bility c~red tvninc, * Full med./ lont w.ve tuninc with puJh· 
button Wlve chance. * Double tuned 1FT's. * Chromed lront panel pl•te. * Sixe: 7 '( ~ "L lin. Fiu ~ony Cilr. * Pre--built uniu s,old separately. 

Pre-built 
Equipmenc- 6 

Y•l•es- Collaro 
Studio Ooclu-

Portable Cabinets 
with Speakers. 

separuelr. * 6-Tnnsisror design. P'-lsh·pull oucput. * l.J.in. CJeanone. Jpeaker. Printed circuit. * Attr~uive moulded cabinet. 

TOTAL 
COST TO 

BUILD 

£8.19.6")~6 
(7in. 4f!n, speaker with car fixinc kit and 

Complete r•cord 
and playback. 

* 2·trod; dock 10 ens. P.P. S/·. Amplifier 
11 ans. Cabinet with speakerS~~-. 
OR SPECIAL PRICE £26 P.P. TWO 

8i6 TRACK 
* Slow motion tuning. * Full mod. and lonl waves. * Size} S 3 I ~in. 

b>ffle board 10/ · extra). 
TWO WAVEBAND ALL TRANSISTOR 

CAI!. RADIO TO ASSEM BLE 
* ~-track deck £13. 19.6. P.P. 5/· . Amplifier 

ll J:n.s, Cabin rt w ith .sp~aker s ens. 

eAMAZINC SENSITIVITY & SELECTIVITYe eHIGH PERFORMANCE SUPERHETe 
OR SPECIAL PR ICE £30 P.P. FOUl\ 

8/6 TRAC K 

Prebuilt Jnd 
tested uniu. 
Low d•stor
uon, low 

10 Watt & 20 Watt HI·FI AMPLIFIERS We :lfodc: 
S INCLAIR DESIGNS * New Pocket FM Radio Kit 

£5.19.4 
noise 

UNIT) 

THE FIN EST QUALITY HI·FI 
AT UNBEATA8LE PRICES 

• I'OWER AMPLIFIERS. 10 
wans R.M.S. music power. lO 

wam pea~. 6·Tran11stor dencn, 
Pa.nel site 4 X 2t ~ tin. Response 
-40 cJs to 10 kc/s. IOOmV into 
33 Kohm il'P'!.I.· 

UNIT I. For 12/ 15 ohm 
spukers. PI\ICE~519 GP.P. 
~O volt BUILTli • • 2/ 6 

tJI:flf 2. For 3 to S ohm 
speakerl. 
1-4/28 volt PRICE £510 QP.P. 
supply BUILT • • l /6 

+:MAINS UNITS. 59/6. To 
power one amplifrer or 69/ 6 to power 
two amplifius (State 2<4 o r ~ volt.) 

PAEAMPLiflt:I\S, Mono and stereo 
versions. Slnputs. 1• to lOOmV at lk 
to SOOk. Response 30 cl• to 20 kc/s. 
Complete r1nge or controb. Mains 
unit or battery ope rue-d. For pickups, 
tuners. tape, mitrophones. etc . 

UNIT J. Mono full· fun<:c.io, prc.• 
amplifier. Sixe: 9f 11 lin . 
PI\ICE ~1: 10 nP.P, (Brown/Gold front 
BUll T~• •Vl/· panel plate 8/6) 
UNIT4, Simplined version of Unit 3. 
Prke 65/·. P.P. 1/6. Panel plate 6/6. 
UNIT S, Stereo pre.amplifler ror 
use widl two uniu I or l .. Sit.e 
9 x )t >< lfin. 

:~~~HI0.19.6 P.P. 3/6 
(Front panel plate 12/6) 

TRA N SISTORS 
RECTIFIERS 

VALVES 
CRYSTALS 

MICROPH O N ES 
TEST GEAR 

TAPE DECKS 
S PEAKERS 

MULT I·METERS 
RADIO 

CONTROL 
AMPLIFIERS 
RECORDERS 

TUNERS 
RECOFID DECKS 

TWEETERS 
RECEIVER$ 

GENERATORS 
COMPONENTS 

AND 
ACCESSORIES 

Le.t us quote for 
parts for your 

circuit. Send a list 
for quic.k reply. 

Quality 
components at 
re1t.littic prices 

* Micro-6 MW/ 
radoo Sf/6 * TR750 "Addon" 
power amp. 39/6 * Micro •niec-tor 
17(6 * M1cro amp, 28/ 6 

* XIO Amp. kit 
£5.19.6 

BUILT £6.19.6 

* XlO kot 0.19.4 BUILT £9. 19.6 

s wATT A N D H watt 
PACKAGED AMPLIFIERS * &. Tr-a_n,juor ptuh· 

~~;~~ 1:.\~~~d cir· 0 * Soxc o"ly 2 t O ti 2 liin. * S w•tt 18 
volt. I~ w-att 
ll volt ,, ta * For J to S ohm f) 
.speaker~ * 7mV into I 
Kohm . lO <[> 
to 16 kc/s i New V crSion) 

PRICES I' 65{ P.P. ~ 79/6 P.P. 
BUILT iW· • 1/6 ijW, 1/6 

Transistorised, <4 
inpuu up to tOO • 

11~~:-RNNEL M-ICROPHONE 

Kqhm .Fufl mixlnc. !<""" '.- · 
PRICE 49/6 ~-

NEW 3-WAVEBAND PUSH·BUTTON 
PORTABLE SUPERHET TO BUI LD 

VHF/FM TRANSISTOR TUHER TO !IUILU 

TOTAL 
COST * SHORT WAVES 

(11-SO .. ) * MEII. WAVES * lONG WAVIS 

TOTAL 
COST 

TO BUILD 

£6.19.6 
P.P. 2/6 (com· 
plete with 

* Rtsinancef<ap:aeitanc:e brid,e. U.S.O. 
*Audio aeneroto~ 10 c/s-100 kc/s. 

ranges. £16.1$.0. 

a.1e.apjr6 
6 T nnsiscors. 

lrontplate) 
(Gold sproyed 
cabin•• 10/· 
ex.trl). * S·Transistor 1 diodOJ * Printed circuit ~u perhet 
* Geared tu nine 87 to lOS mc/s FM * RF st•&• and doublo tuned 1FT's I watt push· ----""===---.. ,JI pull output. 

Speci11l drcuit 
(or c:ar a.erb.l. Car ~nd tape sockets. Tele
scopic and ferrite aeriaJ1, FuH tunin& on 1.11 
wJveb.lnds. ftush·buuon coU pack. Cabinet 
site 11 X 71- X ltin. Blac.k fabric with chromed 
handle 011d fittincs. THE ONLY FULLY 
TUNABLE MWfLW/SW 1\ADIO AVAILABLE 
FOR HOME CONSTRUCTION, 

(2-w-aveband ver.sion u previously 1dvertiscd 
nillavailable at &7.1t.6 p.p. l /6. Battcrie> &/·) 

* Output up to I ¥oft pe•k up to 100 Kohm * 9 volt 9mA supply * Size in C>binet ~ X 3! X li1n. * All paru sold .. parately 

HENRY'S RADIO LTD. 
303 EOGWARE RD., LONDON Wl 

PAOd!nJIOn 1008/~ 
Open Mon. 10 Sac. 9·6. Thun. I p.m. 

Ot>on o/1 day Soturdoy 
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