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0A91 Special Offer 
Mulland Diode 

25 + 9de 100 + 7d° 

Is' ELECTRONIC COMPONENTS L 
= BETTER QUALITY, SERVICE, PRICES & LARGEST STOCKS 

ACID) 7/6 
ACIS 5/- 
ACIS s/- 
AC1272 1/6 
ACDG 4/- 
ACI76 5/- 
ACI87 6/- 
ACIM f/- 
ACYII 59 
ACT16 4/- 
AC719 4/- 
ACYE 1/10 
ACr21 l/16 
ACT11 ln 
ACT27 1/6 
ACT1I 3/11 
ACT" 7/6 
ACr30 i/6 
ACY31 4/7 
ACTH l/s 
ACY35 1/f 
ACT36 1/9 
ACY19 11/- 
ACT40 l/- 
ACT41 ]/- 
ACTH e/- 
A01. 11/- 
AD. 11/6 

A0161 7/6 
ADTI. 1]/6 
ADZ II un- 
ADZ 11 "/- 
47103 13/6 

AF106 7/6 
AF114 5/- 
AF115 
AFII6 S/- 
A7111 5/- 
47I18 11/10 
AFlil 6/_ 
A1124 5/- 
AFI. n 
.126 6/6 
AF117 l/f 
AFI" IS/- 

ÁF178 9/6 
AF19 11/6 
AFI60 13/6 
APIS 11/- 
AFI%W 11/- 
MING 11/_ 
4.7139 7/{ 

32/t 
AFZII 1]/6 
AMA 4/s 
ASrn 6/_ 
STE 4/11 

AWN 6/_ 
65221 7/{ 
AU710 111/_ 
elM n/ 
BA4 I5/- 

4 

PAX 13 1/f 
acri] 5/- 
BC1. I1 /_ 
ac1E li/- 
sci.) ara 
SC K/1 

BCIH 12/- 

BC171 
ICIRk 
1.1831. 

BQI31 
BCTm 
BCY31 
BCT33 
BCr1) 
BCT14 

15C739 
BCTq 

BCrrl 
BCYH 
scnu 
eCYll 

SCl7 

BCZI1 
60131 

80121 
60111 
BDTE 
67115 
67153 

671 59 
67161 
6716) 
BFI)I 
67176 
87179 
67160 
61161 
671& 
67135 
S i 
67195 
°71% 
67. 
66%13 
B7xE 
87X44 
eFxe4 
BrXSS 
BFx66 
BF%O 

BOOM 
6771° 

57750 
B Fr51 1/9 
avvii 4/f 
117753 I/] 
51790 .u/6 
65%19 
B5XE 
aS%21 
B5%. 
65%61 
65%76 
65x72 
65X71 / 
65727 4/- 
liTl9 5/_ 
05T" s/- 
65736 5/- 
65737 S/- 
62TE 3/_ 
Bí7% 3/2 

_5 
1/10 
l/_ 
1/4 
s/- 
S/{ 
10/- 

6j- 
6/- 
1/6 

10/- 
4/_ 
4/_ 
7/f 
7/11 
739 l 

Of/9 
7/6 

v/- 
ió/e 
En 
1Ì/6 

9- 
S/- 
9/- 

E%6 
wf 
7/6 

1/f 

S%- 
I/6 
!/- 
4/- 
7/_ 
Si- 
6/2 

Sp 

61 
s/n 
fn 

1s/- 
4/6 

1/) 
7/6 

11/7 

{6 

°SnSA ]/11 
eT%39 

bal 1E/_ 
BT%40 

600 1E/- 
67767 

15013 11/_ 
/Tr95 

100 1{]/t 
aTlal 4/_ 
Br I27 
BY1H 
67210 a/- 
67211 6/- 
STZII S/- 
67214 E/l 
67215 E/1 
CI%F 9/_ 
cn 1 1a/- 
CII1E li/_ 
C400 1/- 
C416 11/l 
C444 9n 
CG50 3/6 
ccbl i/{ 
CG61 3/f 
CG63H 

CG6l 

CGM 
CG6E 11/: 
cc13 3/6 
CGN 

I 1 

1/6 
CG S /6 
CGS 1/6 
CG% 1f 
CRI- 

051C V- 
C RI 

401C le/- 
CV1E9 7/6 
CVq74 7/f 
CVSHS 1S/- 
CV7011 111/- 
Cv7ov )/6 
CvE13 10/- 
Cv7042 s/- 
CV7065 s/_ 
CV70. S/- 
Cv70)6 S/- 
CV1001 
CVlOIt 
CV]Ili 7/6 
CV7316 7/6 
CV7317 7/6 
CV»D 1/f 
CV)3n 
CN4T E/_ 
CVO7A 1/- 
01371 le/_ 

EAq3 l/6 
51383 7/f 
EC401 s/- 
ECq3 4n 
701141 16/_ 
FCHNI 16/- 
KHI51 if/- 
FCNAI lln 
FCN]lI 21/4 
GET103 {/_ 
GET103 S/- 
GETIII S/- 

5/- 

úb 

GEn ll 
GETIH 
GETIm 
GEtBn 
cirial 
GF)E7 
GETE9 
GET810 
GUM 
GET9I 
GEMS 
¿EX45/I 

MAT100 
MATI01 
MAr1E 
414.7121 
1414103 
.160 
1.481 
NN% 

MPE103 
/477 103 

NPF104 
M9r105 

NK: " 3 

NK50 

NKTI3 
NKT32 
NK74I 
NKT4l 
NKr/3 
NKn1 
NKTI01 
NKT103 

KT 101 
NOT. 
NKTI05 
NKTI06 
NKT107 

T 

106 

N TI09 
NKTI31 
N%T112 

K7133 
NKT134 
NKT115 
NKrIE 

NKTI17 

E 
NUM 
MOM 
NKT13) 

N[7142 
NO 7143 
NKTI44 
NSTI51 
NKTIf3 
74KT154 
NKT161 
NKT162 
Nit 7163 
NKTIM 
NKT165 
NKT3111 

n NK03 304 

4/- 
6/6 
S/- 
9/. 
4/- 

6/6 
4/6 
4/6 
6/_ 
l/_ 

S!- S/f 

5/- s/f 
l/- 

E/t 
v/- 
I3/6 "/f 

i%6 
7/6 

a/_ 
3/_ 

NKT30S 6/- 
NKT106 4/. 
Non08 q- 
1903210 4/1 
NKT211 ]n 
NKn13 l/9 
NKRI1 4n 

NOT. 
3/5 

Kn15 3/7 
NKT116 7/1 
NKT3D 9/- 
NKT11° f/_ 
NKT119 4/7 
NKT311 7/_ 
NKT121 f/_ 
NKT12l s/- 
NKT314 ln 
N 721 3/6 
NKT326 11/- 
NKT.7 1/6 
NKT31I /6 
NK7319 3/11 
NKTEI 6/- 
7197312 6/- 
7197137 5/9 
NKT1l8 4/_ 
NKT1l9 4/- 
NOT . l/10 

NKTN3 üil 
NKn41 Il/_ 
74 l/1 

NKT145 I/_ 
NKT161 4/3 
NKn62 4/3 
N117163 4/11 
NKT2H 4/3 
NKTES S/6 
NKn70 6/_ 
NKn)1 
NKnn 
NKTlTI 
NKn)S 1/10 
NKn)5 l/1 
NKn76 l/6 
NKn79A 1/6 
NKrEI 5/- 
NK7E1 11/- 
NKTM1 12R 
NKTlOI 39/6 
NKT%1 1/1° 
N%7351 10/- 

T351 17/4 
NK 151 E/_ 
NKT151 E/- 
NK7401 14/6 
NKT401 15/- 
NKTqI 14/9 
NKT4d II/_ 
NKTqS 11/_ 

NKT406 
9/11 

KWE E/11 
NKT451 1/11 
NKUSI 9/6 
NKT453 6/f 
NK76037 4/11 
NK76137 5/2 
NKT6HF 4n 
NK f/0 
NKT6)6 

T6I5 
I/- 

NKUnF V. 

1/10 
1 /le 

139 

NKTro1. I/- 
Knl3 I/10 

NKn17 S/10 
NKnH 4/11 
NKn36 6/3 
NKr773 3/7 
NKm4 6/_ 
71970011 f/t 

NKr10339 40 
NItT10419 3/10 
NK7I0439 S/5 

KT 10519 4/S 
NKT11129 11/5 
NKTI3429 106 / 

KT131" 3/11 
NKrIHE 1/11 
NK716E9 I/5 
NKn0319 6n 
NRn03" 6/4 
NKT15319 15n 
OC19 5/- 
OCm 19/6 
ocss d- 
OG3I 10/_ 
004 
OC. 7/6 311 
0C26 6/1 q]0 
OCE 13/- 40314 
0C19 15/- 40315 7/1 
0C35 10/- 40316 9/1 
0C15 12/6 .317 7/3 
0C41 s/- 40319 10/9 
0C43 4/6 40310 7/3 
0C43 4/6 w111 6/6 
OC44 3/- 334 9/1 
0C45 3/- 40326 7/3 
0070 1/6 40139 4n 
OC71 l/- 40. S/l 

Oc74 M 40548 10/1 
0075 4/6 40160 0/4 

OC77 Si. 40561 11/6 
OCIO 4/6 .370 4/- 
00810 4/11 40406 11/1 
OCIIZ 11/- 40409 10/3 
0011 S- 40.2 II 
0081D 1%- 40461 1f%{ 
OCII 4/4 404611A 7/. 
0C114 f/- 40600 11/6 
OC111 7/- 40603 0/- 
OC 139 S/- 1603110 11/_ 
0C140 7/_ 15100 3/3 
OC141 12/6 15101 a/_ 

OC1 
{/- 15105 5/6 

0C300 7/4 15130 I/O 
OCMI 9/6 15410 s/1 
OC101 1]/{ IHOOR S/I 
00E1 7/6 15415 t/- 
OCE4 5/. IS417R 9/6 
OCES 9/- 159311 1/4 
0C106 15/- 155015 11/10 
OCmI n/- 12E 10/- 
OCVA 19/6 1G301 )n 
011p11 E/- 3G301 Jn 
0111,61 0/_ 3G))l9A S% 
06063 9/- IG171 l/- 
734M 1/9 2G3719 I/- 
SIM 19/- 3G374 S/- 

33/4 

S%- 

r- 
6/- 

IG176 7/- 

1G+84 11/ 
3N174 11/- - 
1N211 7/6 
1Ni4 17/- 
114356 11/- 
2NIBSA/ 
1N3E6 IS/- 
2/44M 4/6 
1N657 E/- 
2M6% 3/6 
3N697 l/6 
]N69 /- 
3N706 3/1 
3N706Á 2/{ 
3N)01 I/1 
314769 t/6 

3NIIIA 
1N715 
1N716 

1N)N' 
1.751 

311914 
3.18 
xN929 
11030 
1.96 
1N ION 
3N1091 
3.11)1 
2141133 
3141303 

7/4 

7/4 
7/6 
V6 
6/_ 
s/f 

l/11 

s%3 

16%10 

f/4 

)fn 
/_ 

3N1504 4/11 
3N1m5 4/11 
2NI106 6/- 
2/41307 {/- 
1N1308 6/9 
1141309 6/l 
1NI4% E/- 
SN1507 4/e 
2N 1613 4/1, 
2N1617A "n 
1N1711 S/- 
2N193 9/1 
51118% 111/- 
3N2147 16/3 
1N31N 11/6 
1N2152 37/1 
2N1160 12/6 

3112117 s/! 
1NEI7A 11/4 
3N2218 6/5 
xNR18A 0/4 
1111219 7/3 
3N2119Á 15/- 
3.3120 5/16 
3N23EA 8/- 
SN2231 OS 
]N32314 0/5 
1Na1222 ln 
IN1221A 1170 
2N139) 717 
2N1243 
11,413611 1/4 
1N2369 3/4 
2N13694 3/11 

3N2512 0/- 
2Nl.l 6/5 
1N2484 7/10 
1N36N 7/6 
3N3614 4/- 
2N3644 10/- 
2N1711. 

N2)13 6/- 
1N2711 S/6 
SN38% 1/3 

2N2909 11/10 
1N29aA 9/1 
1N3905 13/11 
1N29054 15/1 
3N"06 0/10 
1N2906Á 10/10 
1N3923 4/- 
1N3934 3/- 
2N3915 3/6 
2.3916 

Green 1/- 
1NM6 

1N1e1916 
2/ 

3N2926nBe '/_ 
Br9vn 3/- 

3N3011 12/6 
31.0036 "/- 
3N3051 S/- 
2N10H 11/6 
3111113 6/- 

273135 
2N31)6 6%- 
1111215 E/6 
1N11H 17/6 
1N1H2 7/9 
1N3391A /- 
3N1M s/- 
3N3M I/- 
2Ni/% 4/9 
2N1.1 5/4 
]N)403 5/4 
1NHw 7/6 
1NHN s/f 

INHIS f/- 
1Ni411 7/6 
203416 1S/- 
1143515 19n 
1N3518 "/- 
xNLIN S/6 
1N3f01 4/6 
2141101 1/f 
]N3701 1/5 
2/43ro4 1/3 
2N1115 1/0 
aN3IO6 1/! 
7743708 1/10 
1143706 1/E 
111379 1/- 

iN9ii i/6 
3943819 l/- 

2141830 11n 
1NE15 6/- 
270854 5/6 
1N30NA 5/6 
SN1655 5/6 
]NE55A 6/- 
21438% 6/- 
1NE56A 6/_ 

3.1151 5/- 
iN1558A 6/- 
311)559 5/6 
3N36594 4/3 
1N]I50 /- 

/ 1NIN6 E- 
IN187 /- 
1NEnA 6/6 
1N3900 II/6 
2N3900A II /4 

1Nl9rM 1/- 
3N1905 1/6 

1N1906 7n 
1N.17 1S/- 
3Ng9 l/4 
2N4059 S/- 
2N40. s/- 
xN4061 
1914062 
lN4x°4 
2.267 3/- 
21442116 l/- 
2N419 I/- 
2144190 1/- 
SN4391 3/- 

3N41]I 6h 
2N502I 10/6 
xN50L 11/6 
2145029 
1N5030 
1,15171 
2,45174 10/4 
]N51]5 le%f 
2,15176 9/- 

1615131 s/{ 
1N5305 1/6 
]N5306 0/- 
1775309 13/4 
1111154 S/6 
21.15355 5/6 
IN5315 10/6 
25001 10/- 

4/_ 
3/f 
1/- 

3/6 

)/- 

.032 11/6 
25001 11/f 
35004 IS/- 
15005 1s/- 
35006 IS/- 
35017 1s/- 
2.5018 17/6 
25019 11/t 
35030 E/- 
15104 I1/f 
35m1 qf 
35301 1/f 
3530] 
75704 II/6 
15106 15/. 
35330 9/_ 
.131 6/- 
15312 g- 
35333 H- 
15701 11/6 
25703 D/4 
15703 39/6 
35)11 E/{ .)Ii E/{ 
257E E/- 
35731 g6 
15733 s/11 

351al1 15/- 
SSAn 10/- 
3N 128 130 
3N140 I5/I 
)N141 D/6 
3N 141 10n 
3N1. 1l/1 

1N151 1l/1 
506 s/- 
A41 19 

MYII 

m 1/1 
MZI1 6/- 
AA2D ]n 
BAIIO {/- 
BAIII 
MID 13/- 
aA114 1/- 
64115 1/f 
6A130 l/- 
67100 5/- 
I7%10 l/- 
11r%15/350 3/6 
6r215/300 2/10 6.36/. 3/9 

1/- 

STYlI 
6772.5 

16 
677142 l/5 
BYZIO 
1372 13 IN- 
1317 13 5/- 
CG6E 4/- 
CG63 
EA40l 
ECqI 
2.45/1 4/- 

N 4/_ 
5 ln 

DAI, s/- - 
0047 1/11 
0A70 1n 
0473 139 
DAN 1n 
0,KB1 In 
0485 In 
06 
D69 
OA95 
OAita 
OA210 
04211 11/- 

D716 1l/- 
NHA 4/- 

1/f 
s/- 

1/0 
I/O 

1/- 

15131 2/6 
U 131 1/- 
35304 tal 

BC1071819 2/6 
N N Planar transistors 

25 +213 100 +41 

2N4871 619 
Motorola unqunetion 
25f519100 }419 

2N3055 151- 
I I S watt silicon power 

transistor 
25 + 13I -100 + 1II_ 

0A91 

I- 

IRC20 7/- 
Int. Rectifier thyristor 

200 Piv. 1.2 amp. 
(similar C106131) 2s- 61_ 100 +51_ 

2N2926 21- 
NPN Planar transistor 
25 1181 DD + 116 

Mallard Lock -Fit 
AM /FM input 6 mixer 

13+ní,1 /7 
O 25 2_100+1 9 

2N3819 71- 
Texas FET 

is 61_ IDO +5I3 

BC171A 2/- 
NPN Planar 

ss + 1/6 100 + 
V_ 

TOSHIBA 

20 WATT 

I9C. AMPLIFIERS 

£4.9.6d. 

Special Heat Sink 9- 

Data Sheet 1/- 

SIUCON RECTIFIERS 
1 Amp Minislu75 Moulds /unction 03x1 /69,1 

PIV 1 -24 25+ 500+ 5011+ 
1N4001 50 1/6 1/4 1/1 1/- 
IN4001 leo 1/6 1/4 1/2 1/- 
1N4003 200 2/- 1/1 1/6 1/3 
IN4001 400 2/- 1/9 1/6 1/3 
IN4005 600 3/6 2/- 1/1 1/6 
IN.06 BOO 3/- 2/le 2/6 2/1 
1 N4007 1000 4/- 3/3 2/9 2/4 
7 1 / 1 . 9 1 3x 1 

1 

of any 1.4000 series going e- 
ponnly o of stock we e the right to 
lend hiBher.01ta5e type. at xt xh3rse. 

l .41old r. prixev on .ppiixsdon. 

Net lot Integrated elreuiI edces Fairchild 
(U.S.A.) mICrologlc R.T.L. epoxy case TO5 
romperemre range 15°C Ix 55 °C. 

1',-11 12 -24 25- 591001 
uL 900 Buffer B/- 7/- 6/6 5/5 
UL 914 Dual 2 

input pate 9i- 7/- 6/6 5/6 
uL 923 J -K Flip 

Flop 10/6 10 /- 9/6 9/- 
Date end circuits article 5-page at 2/6d. 
Article "30 SUggeatnd Circuits for Micro- 
logic'. il 3/ -. 
705 to DIL 

n 
version spreaders /adaptera 

et 1 /6d. each. 

ZENNER DIODES 
400mW 10 /. GLASS CASE TEXAS Mfr. 
52036 3.6 volt 
52039 3.9 volt 
52043 4.3 volt 
52047 4.7 volt 
52056 56 volt 
52062 6.2 volt 
52068 6.8 volt 

52082 8.2 volt 
52100 10 volt 
52110 I I volt 
52120 12 volt 
52160 16 volt 
52180 18 volt 
52270 27 volt 

52075 7.5 volt 52300 30 voll 
PRICES: 1 -24 3/6d 25 -99 2/9d 100: 2/3d 

ULTRASONIC TRANSDUCERS 
Operate at 40kc /s. Can be used for remote control 
systems without cables or electronic links. Type 
1404 transducers can transmit and receive. 
FREE: With each pair our 

c 
o plete transmitter 

and receiver circuit. PRICE 13.18A Pair 
(Sold only in pairs) 

INTEGRATED CIRCUITS 
Some R.C.A. Linear types 

CA3005 23/6 CA30286 21/- 
CA3011 14/9 CA3035 24/6 
CA3012 17/9 CA3036 14/6 

CA3013 21/- CA3039 16/9 
CA3014 24/9 CA3041 21/9 
CA3018 16/9 CA3042 21/9 
CA3020 25/3 CA3043 27/6 
CA3021 31/3 CA3044 24/- 
CA3022 26/- CA3045 24/6 
CA3023 25/3 CA3046 15/2 
CA3026 20/- CA3048 40/9 
CA3028A 14/9 CA3051 26/9 

PA246 GE IC S Watt Amp 52/6 

PA424 GE IC Zero Voltage Switch 49/6 

SL403A Plessy 3 Watt Amp 42/6 

29/6 

15 /- 

5L702C Plessy Linear 

TAA263 Mulland Linear 

TAA293 Mulland Gen. Purp. Amp 20/- 
TAA310 Record /Playback Amp 30/- 
TAA320 MOS LF Amplifier 13/- 
TAD100- Mallard IC receiver 39/6 

3N84 GE Silicon controlled switch 26/- 

Data sheets 1/- (5L403A 2 /6d. 
)CIO data not sold separately). 

PA237 37/6 
TAD I10 39/6 

Prices quoted are at lime of going to press E &OE. & may be subject to variation without notice - Items listed 
n Or in ant production will be withdrawn when stocks advertised are sold. Semiconductors offered carry full Manu- 
facturers' guarantee where applicable. Data sheets will be supplied on request 1/. per copy. Price breaks apply at 25 
a IOO-i Please contact Sales Dept. for Price & Availability'. Terms of Business. Retail Mail orders - cash with order 
only please. Trade - Nett Monthly Account on receipt of satisfactory references. Despatch: Goods quoted ex stock 
art normally despatched within one working day by first class post Export orders & enquiries particularly welcome - 
Cables LESTROCO BRENTWOOD. Post Fe Packing: Allow 1/- per order Inland; 4/- Europe; 12/- Commonwealth. 

Address your order to. 

L.S.T. ELECTRONIC COMPONENTS LTD. 
7 COPTFOLD ROAD, BRENTWOOD, ESSEX 

'Tel: Brentwood 226470/1 

AS 
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Send for your copy 

of the HEATHKIT 
1971 CATALOGUE... 

...its FREE on request. 

SW RECEIVERS 

H I-F I 8 
AUD,O 

Here's the bumper Heathkit catalogue for you. Read 

about the wonder and fascination of kit building . . . see 
in full colour the world's best values in Hi -Fi _ . . Radio, 
and even model radio control. Get up to date with what's 
new in scientific instrumentation . . . instruments for 
test and service . . . in fact there is a Heathkit for almost 
every purpose, in every walk of life. A wealth of inform- 
ation is all yours for the price of a postage stamp, in the 
Free Heathkit Catalogue. 

TRENT 
SPEAKER 

R/C 
MODELS 

* No previous knowledge 
of electronics required. 

* The constructional manual 
supplied with every kit 
shows you how. 

* Building Heathkit models 
is so economic. 

* Save up to 50% over 
factory built equipment. 

* Money saving direct from 
factory prices. 

* They make excellent 
gifts. 

4 Scnlumberger Company 

NAME 

HEATH (GloucesterYGLOUCESTER GL2 6EE 

Please send me a FREE Heathkit Catalogue 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

POST CODE 
53/I 

JANUARY 11á71 325 
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15/- 

THE MODERN BOOK CO 
RADIO VALVE AND TRANSISTOR DATA 

Characteristics of 3,000 Valves and Cathode Ray Tubes, 
4,500 Transistors, Diodes, Rectifiers and Integrated Circuits 

NEW 9TH EDITION 

Tuners and Amplifiers 
by John Earl. 42/- 

Beginners Guide to Television 
by Gordon J. King. 18/- 

Beginners Guide to Radio 
by Gordon J. King. 20/- 

Television Engineers' Pocket Book 
by Hawker & Reddihough. 21/- Postage 1/- 

Using an Oscilloscope 
by D. W. Easterling. 14/- 

Postage 1/6 

Postage 1/- 

Postage 1 /- 

Servicing the Oscilloscope 
by Gordon J. King. 28/- 

Postage 6d. 

Postage 1/- 

Postage 2/- 

Making and Repairing Transistor Radios 
by W. Oliver. 20/- Postage 1/6 

Telecommunications Pocket Book 
by T. L. Squires. 24/- Postage 1 /- 

Electronic Systems (Part II, Second Year) 
by G. N. Patchett. 19/- Postage 6d. 

Electronics for Technician Engineers 
by W. W. Smith. 55/- Postage 3/6 

Radio and Audio Servicing Handbook 
by Gordon J. King. 60 /- Postage 1/6 

Amateur Radio Call Book 1971 Edition 
by RSGB. 9/- Postage 9d. 

We have the Finest Selection of English and American Radio Books in the Country 

19 -21 PRAED STREET (Dept RC) LONDON W2 
Telephone PADdington 4185 

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

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

Our General Catalogue showing full product range ... ... 2s. 6d. 
DTB4 Transistor & Valve circuitry for D.P. Coils ... ... 2s. 6d. 
DTB9 Valve Type Coil Pack Application circuitry ... ... 2s. 6d. 
MD.1 Decoder Circuitry for Stereo Reception 4s. Od. 

All post paid, but please enclose S.A.E. with all other requests In the interests of 
retaining lowest possible prices to actual consumers. 
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REVERBERATION UNIT KIT 
A new, all silicon version of our self -contained, 6 transistor, 
reverberation chamber to which microphones, instruments, 
tuners or tape recorders may be connected for added dimen- 
sional effect. The output is suitable for most amplifiers and 
the unit is especially suitable for use with electronic organs. 
A ready -built spring and transducer assembly is used. (58/11 
If bought separately). 
Complete easy-to-build kit, with constructional notes and 
circuits: L7.10.0. Pre -drilled and printed case 34/- extra. 
All parts available separately. Send I/- for circuit and con- 
struction details. 

WAH -WAH PEDAL KIT 
SELECTIVE AMPLIFIER MODULE. The basis of the Wah -Wah 
pedal. Kit contains all the components to build a 2- transistor 
circuit module, also the sockets, control, etc., required for the 
constructor to assemble his own design. 35/ -. 
Assembled and tested module 42/6. 
FOOT VOLUME CONTROL PEDAL. Foot pedal unit In very 
strong fawn plastic. Fitted with output lead and plug for con- 
nection to guitar amplifier. May be used for volume control or 
converted to Wah -Wah by adding the module. 
Pedal unit now only ES.2.6. 
Complete kit for Wah -Wah pedal now only E6.10.0. 

All post free. 

TRANSISTORS & DIODES 
2N4061 4/6 10+ 
2N3702 4/6 10+ 
IN 706 3/- 10+ 
GET 114 2/6 10+ 
GET 873P 2/6 10+ 
0077 2/3 10+ 
1N2071 Sub -Min. Diode 
600v P.I.V. 750mA 
BY 127 Diode 
1000 P.I.V. IA 

3/- 
3/- 

1/8 

1/6 

3/- 

3/9 

C.1000 
MINI- MULTIMETER 

Handy pocket Multi Tester. 
Ranges: 10, 50, 250. 1000 
volts A.C. & D.C.; 0 -1 mA, 
0- IOOmA; K ohms. 
Complete with Battery and 
Test Prods. 

OUR PRICE 45/- 
P & P 1/6 

Send 2/6 for our catalogue of components, testmeters, musical 
electronics and more details of the above items. 

Callers welcome. 

WILSIC ELECTRONICS LIMITED 
6 COPLEY ROAD, DONCASTER, YORKSHIRE 

RSGB BOOKS. FOR YOU 
RSGB AMATEUR RADIO CALL BOOK 

1971 edition now available 
Includes details of new callsigns issued by MPT up to 
31 August 1970, and more than 2,100 changes of 
address compared with the 1970 edition. 128 pages, 
including 14 pages of valuable supplementary inform- 
ation. 10s post paid 

AMATEUR RADIO TECHNIQUES 
By Pat Hawker, G3VA 

Now in its third edition. A source of many useful circuits 
and aerials incorporating the latest amateur techniques. 
Contains 208 pages and nearly 500 diagrams. 

22s post paid 

A GUIDE TO AMATEUR RADIO 
By Pat Hawker, G3VA 

Fourteenth edition. 100 pages. 
The new edition of this indispensable aid to all who 
want to know more about amateur radio. Designed to 
assist the newcomer to this unique hobby. 
Revised and expanded. 8s 10d post paid 

These are three of a complete range of technical 
publications, log books and maps, all obtainable from: 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE 

JANUARY 1971 

000Fis FAST EASY 

WAY TO LEARN BASIC 

RADIO &ELECTRONICS 
Build as you learn with the exciting 
new TECNNATRON Outfit! No mathe- 
matics. No soldering -you learn the 
practical way. 

Learn basic Radio and Electronics at home - she fast, modern way. 
Give yourself essential technical 'know -how' - like reading circuits, 
assembling standard components, experimenting, building - quickly 
and without effort, and enjoy every moment. B.I.E.T.'s Simplified 
Study Method and the remarkable TECHNATRON Self -Build 
Outfit take the mystery out of the subject, making learning easy 
and interesting. 

Even if you don't know the first thing about Radio now, 

you'll build your own Radio set within a month or so! 

and what's more, you 
will understand exactly what 
you are doing. The TECHNA- 
TRON Outfit contains every- 
thing you need, from tools to 
transistors even a versatile 
Multimeter which we teach you 
to use. All you need give is a 
little of your spare time and 
the surprisingly low fee, pay- 
able monthly if you wish. And 
the equipment remains yours. 
so you can use it again and 
again. 
You LEARN - but it's as 
fascinating as a hobby. 
Among many other interesting 
experiments. the Radio set you 
build - and it's a good one - 
is really a bonus. This is first 
and last a teaching course. 
but the training is as fascinating 
as any hobby and it could be the 
springboard for a career in Radio 
and Electronics. 

FREE 
BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 

A 14- year -old could understand 
and benefit from this Course - 
but it teaches the real thing. The 
easy to understand, practical 
projects - from a burglar -alarm 
to a sophisticated Radio set - 
help you master basic Radio 
and Electronics - even if you are 
a 'non- technical' type. And, if 
you want to make it a career, 
B.I.E.T. has a fine range of 
Courses up to City and Guilds 
standards. 
New Specialist Booklet 
If you wish to make a career in 
Electronics. send for your FREE 
copy of 'OPPORTUNITIES IN 
TELECOMMUNICATIONS /TV 
AND RADIO'. This brand new 
booklet - just out - tells you all 
about TECHNATRON and 
B.I.E.T.'s full range of courses. 

ALDERMASTON COURT, READING, RG7 4PF 

ENSURE YOUR COPY BY POSTING COUPON 
NOW 

n ts, r rtaa e fia ..... 
To B.I.E.T. Dept 370B, Aldermaston Court, Reading RG7 4PF 

Please send books and full information - free and without 
obligation. 

,BIET 

NAME. -.....__.--.---._.. _....____...._- ...._....-- -..__ AGE 

ADDRESS._._ _..... _.- _._... - 
OCCUPATION 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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A NEW BOOK 

LOW COST 

PROPORTIONAL 
120 pages. Size 8, x 5 ¡in. 

The theory and practice of simple pro- 
portional control systems for models, plus: 

Over a dozen special circuits. 

Theoretical diagrams. 

Component lists. 

Full -size and twice -size practical 
diagrams. 

Full -size and twice -size Printed Circuit 
designs. 

Clear description of operation of each. 

Practical application gen. 

Build yourself - 
Transmitter 

Pulsers 

Coders 

De- coders 

Switchers 

Plus a wealth of ancillary electro -mechanical 
items 

A really practical book on the updating of single 
channel control systems to proportional, from the 
simple rudder -only, to full dual proportional, plus 
engine control. 

ALL THIS GEN FOR ONLY 

21/- 
Plus 1/- post and packing 

ON SALE NOW at all leading model 
shops or direct from: - 
RADIO MODELLER, BOOK SALES, 

64 Wellington Road, Hampton Hill, Middx. 

IMMEDIATE DELIVERY 

328 

LATEST 
BOUND VOLUME 

Na. 23 
of 

"The Radio Constructor" 
FOR YOUR LIBRARY 

Comprising 
772 pages 
plus index 

AUGUST 1969 
to JULY 1970 

PRICE 37/Ó Postage 4,6 
(£1.88) (23p) 

SPECIAL DISCOUNT OF 10/- 
If you already have the copies comprising 
the volume, just cut the heading from each 
month's contents page, including title and 
month of issue, and send with your remit- 
tance, deducting special discount of 10/ -. 

Thus, while having a splendid bound 
volume containing issues in mint condition, 
old copies will be retained for workbench 
use. 

PRICE 27/6 (£1.38) Postage 4/6 (23p) 

Limited Number of Volume 22 
Price 35/- (£1.75) Postage 4/6 (23p) 

(August 1968 to July 1969) still available 
We regret earlier volumes now completely 

sold out. 
Available only from 

DATA PUBLICATIONS LTD., 
57 MAIDA VALE, LONDON, W9 1SN 
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 IPRE-PAK 
LIMITED 

FULLY TESTED AND MARKED 
AC107 3/- 0C140 3/6 
AC126 2/6 0070 4/6 
AC127 3/6 0C171 4/6 
ACI28 2/6 I 0C200 S/- 
AC176 5/- 0C201 5/- 
ACYI7 3/- 2G301 2/6 
AF139 7/6 2G303 2/6 
nF186 10/- 2N711 10/- 
AF239 7/6 2N1302-3 4/- 
BC154 5/- 2N1304-5 S/- 
BC171 2N1306-7 6/- 

= BC107 2/6 2N1308-9 7/- 
BC172 2N3819FET 9/- 

= BC108 2/6 Power 
8F194 3/- Transistors 
8F274 3/- 0C20 10/- 
aFY50 4/- 0C23 6/- 
aSY25 7/6 0C25 5/- 
BSY26 2/6 0C26 5/- 
BS127 2/6 0C28 6/- 
BSY28 2/6 0C35 5/- 
BSY29 2/6 0C36 7/6 
BSY95A 2/6 AD149 6/- 
'C41 2/6 AUY10 25/- 
0C44 2/6 2N3055 12/6 
0C45 2/6 25034 5/- 
OC71 2/6 Diodes 
0072 2/6 AAY42 2/- 
0073 3/6 0A95 2/- 
°C81 2/6 0A79 1/9 
OC8ID 2/6 0A81 1/9 
0C139 2/6 IN914 1/6 

FREEwith orders over [4. 

Packs of your own choice 
up to the value of 10/- 

CLEARANCE LINES 
DON'T MISS THIS LAST CHANCE - 

ONLY A FEW LEFT. 
UHF /VHF T.V. TUNER UNITS. 

TU.2. Containing 2 AF186's & 2 AF178's 
Price 10 /- P & P 2/6 each Unit. 

All the units have many other components, e.g. 
Capacitors, Resistors, Coils and tuning con - 
censors, etc. Although these are manufacturers' 
rejects they are not beyond repair as has been 
proven by many of our customers. 

ALL TUNER UNITS ARE SUPPLIED WITH 
CONNECTION DATA. 

COLOUR T.V. LINE OUTPUT TRANSFORMERS 
Designed to give 25KV when used with PL509 
& PY500 valves. As removed from colour 
receivers at the factory. 

ONLY [1 each. Post & Packing 4/6. 

SPECIAL LINE 
1 AMP Bridge Rectifiers - 1" Square. 

100 PIV - 5/- 400 PIV - 6/6 800 PIV - 8/- 

PAK F.3 COMPLEMENTARY SET. 2/6 NPN /PNP 
GERM. TRANS. PAIR 

BUMPER BUNDLES 
These parcels contain all types of surplus elec- 
tronic components, printed panels, switches, 
potentiometers, transistors and diodes, etc. 

WEIGHT 2 LBS. COSTS £1 
POST & PACKING 4/6 

NEW TESTED & GUARANTEED PAKS 

82 4 Photo Cells. Sun Batteries. 10/- 
.3 to .5V, .5 to 2mA. 

B77 2 AD16I -AD162 NPN /PNP 10 /- 
Trans. Comp. output. Pair 

B81 10 Reed Switches. Mixed types 10 /- 
large and small. 

B89 2 55P5 Light Sensitive Cells. 10 /- 
Light res. 40052. Dark 1M12 

B91 8 NKTI63/164 PNP Germ. to 
-5. Equiv. to 0C44, 0C45. 10/- 

B92 4 NPN Sil. Trans. A06= BSX20, 10/. 
2N2369, 500 MHz, 360 mW. 

893 5 ACY17 -21 PNP Germ. 
GET113 Trans. equivalent to 

1398 10 XB112 & X8102 equiv. to 
ACI26. ACI56, 0031/2. 
0071/2, NKT271, etc. 

10/- 
10/- 

B99200 Mixed Capacitors. P &P 2/6. 
Approx. qty., weight counted. 

Mixed Resistors. P &P 2/ -. H4 250 Approx. qty., weight counted. 

H7 40 sVirewound resistors. Mixed 
values. Postage 1/6. 

H8 4 BY127 Sil. Recs. 1000 PIV, 10 /- 
I amp. Plastic. 

H9 2 OCP71 Light sensitive photo- 10/- 
transistors. 

OUR VERY POPULAR 6d. TRANSISTORS. 
FULLY TESTED & GUARANTEED. 

TYPE "A" PNP Silicon alloy, metal TO -5 can. 25300 type, direct replacement for the 
OC200/203 range. 

TYPE "B" PNP Silicon, plastic encapsulation, low voltage but good gain, these are of 
the 2N3702/3 and 2N4059/62 range. 

TYPE "D" NPN Silicon planar, plastic TO -18 case. Audio preamplifier or 500 mW output 
stage. of the BC113/4/5 range. 

TYPE "E" PNP Germanium AF or RF - please state on order. Fully marked and tested. 

Ger tecti to 
Bridge 

GEX 541 Finned' 4ßv 

SIn91e Phase 18 amP 7av 

Thtee P 
has¢ cnar9ere pt 

Ideal for ball 

power units01 MAKERS[ rAeo0óN`v 
12' V EACH 

P051 & PACKING 
26 

NEW UNMARKED UNTESTED PAKS 

B80 8 Dual Trans. Matched 0/P 10 
pairs NPN, Sil. ,n TO-5 can / 

B83 200Trans. Makers rejects. NPN/ lU/ PNP. Sil. & Germ. 
B84 100Silicon Doides DO -7 glass 10 /- equiv. to 0A200, OA202. 
886 50 Sil. Diodes sub. min. IN914 10 /- 

& IN916 types. 
B88 50 Sil. Trans. NPN. PNP. 10 /- 

equivalent to 0C2001i, 
2N706A, BSY95A, etc. 

860 10 7 Watt Zener Diodes. 
Mixed voltages. 10 /' 

H6 40 250mW. Zener Diodes 10 /- DO-7 min. Glass Type. 

H10 25 Mixed volts I} watt Zeners. 10 /- 
Top Hat type. 

866 150 High quality Germ. Diodes. 10/- 
Min. glass type 

HIS 30 Top Hat Silicon Rectifiers. 10 /- 
750mA. Mixed volts. 

H16 8 Experimenters' Pak of kite- 10 /- 
grated Circuits. Data suppd. 

H2O 20 BY126/7 type Silicon Recti- 10 /- 
fiers. IA. plastic to 1.000v. 

Return of the unbeatable P.1 Pak. 

Now greater value than ever. 

Full of short lead semiconductors and electronic 
components, approx. 170. We guarantee at 

least 30 really high quality factory marked 
Transistors PNP and NPN, and a host of 

diodes and rectifiers. Mounted on printed 
circuit panels. Identification chart supplied to 

give some information on the transistors. 

P.1 PLEASE ASK FOR PAK P.I ONLY 10 /- 
2/- P & P on this Pak. 

MAKE A REV. COUNTER for your Car. The 

'TACHO BLOCK'. This encapsulated block will 

turn any 0 -1mA meter into a perfectly linear 

and accurate rev. counter for 20/- each 
any car. 

FREE CATALOGUE AND LISTS for: - 

ZENER DIODES 
TRANSISTORS, RECTIFIERS 

FULL PRE -PAK LISTS 

& SUBSTITUTION CHART 

MINIMUM ORDER 10 / -. CASH WITH 
ORDER PLEASE. Add I f- post and packing 
per order. OVERSEAS ADD EXTRA FOR 

POSTAGE. 

P.O. RELAYS 8 FOR 
Various Contacts and Coil 
Resistances. No individual 2 0I selection. Post & Packing 5/- 

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS 

B PRE -PEAK LTD, 
TELEPHONE: SOU HE D (0702 

WESTCLIFF-ON-SEA, SEA, ESSEX 

JANUARY 171 329 

www.americanradiohistory.com

www.americanradiohistory.com


Each £3 unit of Home Unit Insurance gives you protection up to the limit shown 
This is the simplified insurance you have been waiting for. 
Not just, cover on the contents of your home but a 
package of personal protection you and your family need. 
And it's how we save you so much money: just ONE 
policy to issue instead of nine! 
You can build up to the cover you need by additional units 

(or # units after the first) up to a maximum of five. So 
simple. So easy. Apply to your Broker, Agent or local office 
of a General Accident company. 
The Home Unit Policy can replace your existing insurances 
And remember- as you buy more possessions just add 
more Home Units at any time. 

THE YORKSHIRE INSURANCE 
COMPANY LIMITED 

Becket House, 36 -37 Old Jewry, LONDON.E.C.2. 

Itpays to be protected bya 

Please send me further particulars of 
the Home Unit Insurance. 

Name 

Address 

5304 

330 THE RADIO CONSTRUCTOR 

www.americanradiohistory.com

www.americanradiohistory.com


INTERNATIONAL 
SHORT 

WAVE 

LEAGUE 

SPAN THE G+ 

Membership 35s. Od. (£1.75) per annum 
(U.S.A. $5.00) including 12 monthly issues 
of Monitor - the League journal. Includ- 
ing free use of all Services, QSL Bureau 

etc. 

THE LARGEST S.W.L. ORGANISATION 

IN THE WORLD 

For full details write to: 
The Secretary, 

I. GROVE ROAD, LYDNEY, 
CLOS. 6L15 5JE. 

i 

TRANSISTOR BARGAINS 
AD161/AD162 comp. prs. for Mullard 10W amp., 
etc., 12/- (60p); AF239 low -noise uhf pnp, 7/- 
(35p); B -5000G hi -gain npn Si pwr (25W), with 
data, 10/- (50p); BC169C super -gain (hfe 450- 
900) low -noise npn Si, 2/6 (12 }p); BF167 vhf npn, 
5/- (25p); CA3020 RCA audio amp. i.c., with appli- 
cation note, 25/- (£1.25); 0A90 det. diode, 1/3 
(6p); SF115 (epoxy BF115), 3/- (15p); 2SB405/ 
2SD72 comp. pr. (= AC128/176), 10/- (50p); 
2N3702, 2/6 (12 ¡p); 2N3704, 3/- (15p); 2N3794, 
3/- (15p); 2N3819 j -fet, 7/- (35p); 2N4284 
(= 4285), 3/- (15p). 
TRANSFILTERS: New Identical Resonators TF -04 
442 for do- it- yourself complex filters, 4 for 30/- 
(1.50) with data & ccts; TF01 -A, B, D, 7/6 (38p); 
TO -02 A, B, D, 9/- (45p). 
MINI MAINS TRANSFORMERS 30x30x37mm: MT7, 
7 -0 -7V, 120mA, giving 9V approx. rectified d.c., 
14/- (70p); MT9, 9 -0 -9V, 80mA, 13/- (65p); both 
with normal 0- 230 -250V primaries. MINI MAINS 
PACK KIT with MT9, rects, 1000uF smoothing, 18/- 
(90p). STABILISED SUPPLY KIT (see article in 

"R.C." Sept. '70), £3. 

RECTIFIERS: Si, single 50 ply, 100mA, 1/- (5p); 
800 piv, 0.5A, 3/- (15p); Bridge, Si 80V rms, 1A dc, 
10/- (50p); Se, contact -cooed, 30V rms, 700mA 
dc, 6!- (30p); Se submin, 30V rms, 150mA dc, 3/6 
(18p) 
RF CHOKES: Repanco, 1.5, 2.5mH, 2/6 (121p); 5, 

7.5, 10mH, 3/- (15p). 
Mail order only, Cash with order. U.K. postage 

1/- on all orders. 
AMATRONIX LTD., 396 SELSDON RD., 

SOUTH CROYDON, SURREY, CR2 ODE. 

N........... (IMO 

F.M. Radio Servicing Handbook 
Gordon J. King, AssocIERE, MIPRE, 
MRTS, GradITAI. 
This handbook has been written by an experienced radio engineer with the aim of providing the 

is theoretical and practical knowledge of FM radio receivers in a form helpful to all concerned with 

service work. The book is intended not only for professional service engineers, however, but also 

for amateur enthusiasts interested in the construction of FM equipment and for radio students. The 

style is straightforward and, as far as possible, non -mathematical. 

I 0 408 00023 6 206 pages illustrated 1970 £3.00 

20 Solid State Projects for the 
Car and Garage 
R. M. Marston 
Eighteen of the twenty projects described are intended for use in the car. These range from hazard 
warnings such as ice and overheating. to those that ease the driver's task and allow him to concen- 
trate on driving: for example the anti -sleep alarm, the windscreen wiper controller and the automatic 
sidelight switch. Clear descriptions of the operation and construction of each circuit together with 
the detailed lists of components, make each project simple, and the book will be us&ul to the car 
owner, student and electrical apprentice. 
0 592 02866 6 case 122 pages illustrated 1970 £1.80 (36s) 
0 592 00048 6 limp £1.20 (25s) 

Available from leading booksellers or 

Ó The Butterworth Group 
88 Kingsway London WC2B 6AB 

i001~0000 ON 140.04 
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1 

HOME RADIO (Components) LTD., Dept. RC, 234-240 London Road, Mitcham CR4 3HD. Telephone : 01 -648 8421 

SORRY we can't help you 
with your collection of Coins, 
Butterflies, Shells, Stamps, etc. 

BUT when it comes to 
Electronic Components 
we certainly can ! ! 

We realise of course that you don't want components for displaying in a 
case, but for putting to good use in your latest radio or electronic project. 
You want to be able to get just what you need quickly and easily, preferably 
from a single supplier. That's where the Home Radio Components Cata- 
logue comes to your aid. 

In its pages are listed over 8,000 items, more than 1,500 of them illustrated. 
A cross -reference index makes it simplicity itself to find just the parts you 
need, and the Price Supplement puts you in the picture price -wise. On 
receipt of your written or telephoned order we despatch your components 
by return post. 

The catalogue is yours for only 
12/6 (8/6 plus 4/- p & p). Won- 
derful value, especially as every 
copy contains six vouchers each 
worth 1/- when used as directed. 

POST THIS COUPON NOW 
with your cheque or P.O. for 12/6 

The price of 12/6 applies only to catalogues 
purchased by customers residing in the U.K. 

r 
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Please write your Name and Address in block capitals 

Name 

Address 

-- -- ---1 

Home Radio (Components) Ltd. 
Dept. RC, 234 -240 London Road, Mitcham, CR4 31-ID. 
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General purpose power 
supply unit 

by 

P. L. MATTHEWS 

A general purpose low voltage power supply is always a 
useful item in the workshop. The simple design described 
here offers an output ranging from zero to 20 volts, with a 

current capacity of 1 amp above 6 volts 

AGENERAL PURPOSE 1 AMP LOW VOLTAGE POWER 
unit with a stabilised output variable from 0 to 
20 volts is essential for the serious constructor, 

and the unit to be described can be built at a cost which 
is well below that required for commercial equivalents. 
It offers currents up to the full 1 amp at all output 
voltages above 6 volts, the available output current 
being somewhat lower below this voltage. Construc- 
tional hints are given to enable it to be built inside a 
metal case, complete with a voltmeter. 

THE CIRCUIT 

The circuit, shown in the accompanying diagram, 
should at least be vaguely familiar to most readers. 
A 30 volt transformer Tl feeds a bridge rectifier 
consisting of diodes D1 to D4, and the resultant d.c. 
is fed to a large smoothing capacitor Cl. The author 
believes in removing as much hum as possible at the 
source, hence the large capacitance value. A 250 µF 
capacitor may be used if cost so dictates, but there 
will then be approximately twelve times as much 
hum at the output. At first sight R1 may seem to 
perform no useful function, but if the fuse Fl blows 
for any reason it serves to discharge Cl over a period 
of about a minute or two when the unit is switched 
off, and so lessens the risk of a high supply voltage 
still being available when the fuse is replaced. The 
fuse, incidentally, must on no account be a slow - 
blow' or `anti- surge' type, neither must its value 
exceed 1.25 amp. 

From the fuse the voltage is applied to the regu- 
lating circuit, which is really just an elaborate version 
of the simple emitter follower regulator. The resistor 
R2 biases a 22 volt zener diode D5, which should be 
able to dissipate at least 1.5 watts. A zener voltage 
other than 22 may be employed provided R2 is 
adjusted accordingly to give a current of 20mA or 
so through the diode at maximum output, and that 
transistor voltage ratings are not exceeded. Across 
the diode is connected a potentiometer VR1, to tap 
off a portion of the zener voltage and apply it to the 
base of TR1. The function of R3 is merely that of 
334 

preventing the transistors from bottoming at low 
output voltages, and its value is not at all critical. 
R4 was included after measurements made on the 
prototype indicated that, if the output was short- 
circuited at the highest voltage setting, a destructive 
current would flow through the emitter -base junction 
of TR1 before the fuse had time to blow. The value 
of resistance specified limits this current to less than 
half the maximum rating while causing a minimal 
voltage drop. C2 serves partly to further filter out 
the hum and also to ensure smoother operation of 
the voltage control. 

Transistors TR1 and TR2 are connected as a 
Darlington pair and as such function as a single 
transistor with a very high gain. The NKT0033 speci- 
fied in the TR2 position is a lower cost high gain ver- 
sion of the 2N3054, and is particularly suitable for 
this circuit. The operation of two transistors as an 
emitter follower in this type of circuit is well known, 
and the base and emitter voltages show a small differ- 
ence in potential between them. Consequently if, for 
example, VR1 is adjusted to apply 10 volts to the 
base of the combination, the emitter voltage present 
at the output terminal will be about 1.3 volts less, or 
8.7 volts at a low load current. As the current is 
increased to the maximum the base - emitter differ- 
ence rises to 1.7 volts reducing the output slightly 
to 8.3 volts. Thus the regulation of this simple circuit 
leaves a little to be desired, but it was felt that the 
extra cost and complexity of a feedback circuit was 
hardly justified in this instance. A voltmeter may be 
wired across the output to monitor the voltage, but 
if this is omitted a 0.5 watt resistor of value in the 
region of 20kS1 should be fitted to maintain a 
d.c. path. 

The writer is fortunate enough to have access to 
an array of expensive test equipment, and the output 
d.c. and hum voltages were measured using a digital 
voltmeter. The results, given in the Table show that 
the performance is quite acceptable for the modest 
outlay required, and the low level of hum is a par- 
ticular attraction. It is important to note that the 
power unit was designed for heavy use below 6 volts, 
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FI 

I 25 

TR2 

NKT0033 

E 

b 

2N3053 
Lead -outs 

NKT0033 
Lead -outs 

Circuit diagram for the general purpose power supply unit. The 
output voltage is continuously variable from zero to 20 volts 

C O M PO IV`E; 

Resistors 
(all fixed values 10%) 

R1 18k12 i watt 
R2 68052 2 watt 
R3 47f2 f watt 
R4 4701 i watt 
VR I 5k52 potentiometer, wirewound 

Capacitors 
Cl 4,000µF electrolytic, 40V kg. 
C2 400µF electrolytic, 25V kg. 

Transformer 
T1 Mains transformer, secondary 30 volts 

at 1 amp minimum, with tap for 
pilot lamp 

Semiconductors 
TR1 2N3053 
TR2 NKT0033 (with mica washer and 

insulated mounting bushes) 

D1 -D4 1 amp 50 p.i.v. rectifiers or single 
bridge rectifier 

D5 22 volt 1.5 watt zener diode 

Fuse 
F1 1.25 amp standard cartridge fuse 

with panel mounting holder 

Meter 
M1 Voltmeter, 25 volt f.s.d. 

Switch 
Si d.p.s.t. switch, toggle 

Pilot Lamp 
PL1 Pilot lamp (to suit voltage tapping 

on Ti) with panel- mounting holder 

Miscellaneous 
2 output terminals 
Knob (for VR1) 
Metal case 

and should not be operated continuously at full load 
current at voltages below this to avoid overheating 
TR2. (It is recommended that, below 6 volts, maxi- 
mum output current be derated down to 0.75 amp 
at zero volts. - Editor.) 

COMPONENTS 

Obtaining the components should not cause any 
difficulty, as suitable types are available through 
suppliers. The mains transformer should be capable 
of offering secondary voltage of 30 at 1 amp minimum, 
JANUARY 1971 

and a good choice is the Douglas MT3, or MT3AT, 
which has tapped secondary voltages of 12, 15, 20, 
24 and 30 at 2 amps. Pilot lamp PLi could then be 
a 6.3 volt type connected between the 30 and 24 volt 
taps. Diodes D1 to D4 may be individual rectifiers 
rated at 1 amp 50 p.i.v. minimum, or a bridge 
rectifier. A suitable zener diode for D5 is the ZL22 
(available from Henry's Radio, Ltd.). Transistor TR2, 
the NKT0033, may be obtained from L.S.T. Elec- 
tronic Components, Ltd. It should be purchased 
complete with mica washer and insulated mounting 
brushes. It will probably be found most convenient 
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to make up the voltmeter from a standard low 
current meter and an external series resistor. This, a 
0 -1mA meter could be made to read 25 volts full - 
scale deflection by connecting a 25kQ2 resistor in 
series with it. 

TABLE 

D.C. voltage for zero load = 20.00V 
D.C. voltage for 650mA load = 19.57V 
D.C. voltage for lA load = 19.40V 
Effective source resistance = 

0.711 approximately at 20V 
A.C. hum present at output: 

less than I mV at zero output. 
less than 1mV at 20V output and 
1 amp current 
less than 5 mV for any setting of 
VR1 and any load 

CONSTRUCTION 

Beginners may find it easier to build the power 
unit in several stages, each of which can be checked 
to reveal any faults before the next section is con- 
structed. Suitable stages, in order of completion, are 
firstly the transformer and pilot lamp, then the 
circuit up to F1, followed by R2, D5, VR1, R4 and 
C2 (a variable voltage should be obtainable across 
C2 as VR1 is adjusted) and lastly the remaining 
circuitry. 

The unit should be mounted in a suitable metal 
box, which will also act as a heat sink for TR2. The 
case of this transistor will need to be insulated from 
the box by means of its mica washer. The author's 
prototype was fitted in a metal box measuring about 
8 by 44- by 3in. However, the constructor should 
first obtain his components before making or pur- 
chasing a box, as their dimensions may differ from 
those employed by the writer. The box should allow 
adequate ventilation for the heat dissipated by the 
transformer and rectifier diodes. 

SI, VR1 and the fuse and pilot lamp holders may 
be mounted on the front panel of the box together 
with the meter, employing any suitable layout. It is 
important that the mains transformer should be 
bolted down firmly. Since this is the heaviest com- 
ponent in the power supply unit it should be posi- 
tioned on or near the bottom of the box. 
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Bottles and 
Coils 

T WAS ALL VERY WELL FOR THREE BUDDING 'WIRE- 
less' enthusiasts to arrive at the inescapable con- 
clusion that we needed more cash to finance our 

constructional schemes - the problem was how to 
raise the necessary wherewithal! Various machina- 
tions were tried to no avail, one of these being the 
swopping of birds eggs (we had at one time been 
engaged in ornithology of the worst possible kind) 
for wanted `wireless' parts filched by various school 
chums from blissfully unaware fathers. The final 
outcome of our deliberations was destined to become 
the most successful fund raising plot that had ever 
soiled our sticky hands! 

We set out one sunny morning complete with two 
sacks, one barrow, bubbling spirits and youthful zeal. 
The barrow had been made some time previously 
from an old set of pram wheels and axles purloined 
from an unsuspecting and long- suffering aunt; an 
orange box which had mysteriously vanished from 
the local greengrocer's yard; a length of rope for 
steering purposes which had somehow wafted away 
from the family clothes line and our sole contribu- 
tion - a few odd lengths of wood. This contraption 
was thought to represent the very latest model among 
those owned by various other youthful mobile 
enthusiasts in the area - after all, ours at least was 
fitted with pram mudguards and the bodywork 
proudly displayed a Spanish registration for all to 
see! 

The brain scorching scheme was to call at various 
selected and promising houses in the `posh' part 
of the town in an effort to persuade the owners 
to part with unwanted jam jars and beer bottles. 
We had information that the local junk yard owner 
would part with the cash in exchange for the jars 
whilst the near -by hostelry would similarly cough 
up on production of the beer and lemonade bottles. 

Singularly unsuccessful at first, we finally struck 
gold at the fifth domicile. From a dimly lit hall 
interior we were instructed by the major -domo to 
clear out the garden shed. This tall, pale, sunken -eyed 
individual, whose skull appeared to almost protrude 
through his wrinkled face, watched us continually 
through the kitchen window. The shed was full of 
various sized jam -jars and, lo and behold, beer 
bottles by the dozens! We joyously stuffed the sacks 
full and loaded them on to the barrow. 

First and foremost among the myriad requirements 
on which the amassed wealth had to be spent was a 
supply of various sized coil formers and a goodly 
wire supply of various guages which were to be used 
in our latest `scientific' research project - coil wind- 
ing. 

We had set ourselves the task of winding some 
short wave coils to complete our latest creation - a 
2 -valve `straight' receiver. With most of the parts 
firmly screwed to a wooden baseboard, only the coil 
was conspicuous by its absence. 

With what troubles we were later to encounter, I'll 
regale you next month. C.W. 
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AT THIS TIME OF THE YEAR, 

during the season of parties 
and other festivities, the home - 

constructor is frequently called 
upon to provide electronic devices 
which can amuse and mystify visi- 
tors and guests. 

The unit to be described falls 
into this category, and consists of 
a simple transistor circuit which 
enables the speed of a small electric 
motor to be varied according to 
the intensity of light falling upon 
a photoconductive cell. Although 
presented here in the form of a 
novelty device, the circuit is quite 
capable of more serious applica- 
tions, since its basic function is 
that of controlling the amplitude of 
relatively heavy currents by means 
of a photoconductive cell or by 
means of any other device offering 
variable resistance at low power 
dissipation. 

THE CIRCUIT 

The circuit of the light- operated 
motor speed control appears in Fig. 
1. Here, TRI and TR2 form a 
multivibrator in which the time that 
TRI is cut off during each cycle 
is controlled by R2 and C2, and 
the time that TR2 is cut off is con- 
trolled by R3 and photoconductive 
cell PC1 in series and by Cl. The 
photoconductive cell is of the cad- 
mium sulphide type and its resist- 
ance decreases as the light by 
which it is illuminated increases in 
intensity. 

The emitter of TR2 connects 
directly to the base of TR3, which 
is a power transistor type 0C26. 
Thus, when TR2 turns on during 
the multivibrator cycle, it draws its 
emitter current through the base - 
JANUARY 1971 

emitter junction of TR3, causing 
TR3 to become bottomed and to 
offer negligible resistance between 
its collector and emitter. 

The collector of TR3 connects to 
the parallel combination of the 
motor and C3, and thence to the 
negative supply line. Circuit oper- 
ation at the collector of TR3 can 
be explained more easily if it is 
temporarily assumed that the motor 
and C3 are replaced by a single 
resistor as in Fig. 2. The wave- 
forms shown in Figs. 3(a) and (b) 
will then apply. 

Fig. 3(a) illustrates collector cur- 
rent flowing in the load resistor of 
Fig. 2 during several cycles of 
multivibrator operation when PC1 
is shaded and consequently offers 
a high resistance. Since the turn -off 
time of TR2, in company with TR3, 
is controlled by Cl, R3 and PC1, 
TR3 is non -conductive for a rela- 
tively long period of the cycle and 
no current flows in the load resistor 
during that time. Fig. 3(b) shows 
the collector current which flows 
in the load resistor when PC1 is 
brightly illuminated and presents a 

R 
Si 

5 

C3 

1,000}iF 
6V wkg 

C b 

e C Motor - Ripmax EM405 
RI -R4- 10 %1/4w 

R5 - we text 

ACY19 OC26 

Fig. 1. Complete circuit of the light- operated motor speed control 
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low resistance. On this occasion, 
turn -off time in TR3 is short, where- 
upon this transistor is conductive 
for a much longer fraction of the 
full multivibrator cycle. 

rPz TR3 

Resistive 
load 

Fig. 2. Explanation of circuit 
operation is eased if the tem- 
porary assumption is made that 

TR3 has a resistive load 

Figs. 3(a) and (b) also show the 
average current flowing in the 
resistor for both circumstances. As 
is to be expected, the average cur- 
rent is much higher in Fig. 3(b), 
where the photoconductive cell is 
brightly illuminated, than it is in 
Fig. 3(a), where the photoconduc- 
tive cell is shaded. It follows that 
the average current flowing in the 
collector circuit of TR3 is there- 
fore capable of being continuously 
varied by altering the intensity of 
the illumination incident on the 
photoconductive cell. When it is 
appreciated that the maximum 
average current in the resistive load 
of Fig. 2 can quite safely be of the 
order of several amps, the useful- 
ness of the circuit for more serious 
applications becomes apparent. Inci- 
dentally, R5 of Fig. 1 is not re- 
quired when the collector load of 
TR3 is resistive, and it may be 
omitted. 

It will be seen that since the 
period during which TR2 and TR3 
are turned off is shorter in Fig. 3(b) 
than it is in Fig. (3a) the overall 
multivibrator frequency has in- 
creased. This increase in frequency 
is an incidental matter and has no 
direct bearing on the increase in 
average current evident in Fig. 3(b). 
The current increase is entirely due 
to the fact that the ratio between 
turn -off and turn -on times in TR3 
is less than in Fig. 3(a). In point 
of fact, TR3 functions as a chopper 
in the same manner as the chopper 
transistor employed in the h.t. supply 
circuits of some current colour tele- 
vision receivers*. 

Let us now return to the electric 
motor which forms the actual col- 
lector load for TR3 in Fig. 1. As 
with the resistor of Fig. 2, the 
average collector current which 

*An explanation of chopper power supplies 
was given in In Your Workshop' in the 
April 1970 issue. 
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flows through the motor (and which 
controls its running speed) varies 
with illumination of the photocon- 
ductive cell, and becomes greater as 
the cell illumination increases. How- 
ever, due to the inductive reactance 
offered by an electric motor the 
resultant collector current wave- 
forms for TR3 will not be precisely 
rectangular, as they were in Fig. 3, 
but will exhibit undershoot and 
other variations from the rect- 
angular form. These variations 
cause no operational difficulties in 
the present simple circuit, but their 
existence would have introduced an 
unwanted complexity in the descrip- 
tion of circuit operation. This was 
why a resistive load was assumed 
for purposes of explanation. 

A high -value electrolytic capaci- 
tor, C3, is connected across the 
motor. The prototype circuit func- 
tioned adequately without this 
capacitor but it was found that its 
presence offered a marginal im- 
provement in motor starting when 
the ORP12 was illuminated at low 
level. The electrolytic capacitor also 
prevented 'singing' in the motor at 
multivibrator frequency, which lies 
in the a.f. range. To be pedantic, 
it is not a particularly elegant 
design approach to fit a high -value 
capacitor immediately after a 
chopper transistor in the manner 
shown in Fig. 1 because a heavy 
charge current flows in the capacitor 
at each turn -on period of the tran- 
sistor. However, the prototype per- 
formed perfectly well with the 
capacitor in circuit and so it was 
retained. The charge current is 
limited by resistor R5. 

Apart from limiting charge cur- 
rent in C3, R5 performs a second 
limiting function which is of 
greater importance. This function is 

to limit the current which flows if 
the motor stalls, under which con- 
dition it can offer a very low resist- 
ance. If the unit is supplied by, say, 
lead -acid accumulators, which have 
a very low internal resistance, R5 
should be given a value of 4t2 and 
should be capable of dissipating 
4 watts. If the circuit is powered 
by a regulated mains supply having 
similarly very low internal resist- 
ance, R5 requires the same value. 
For simple unregulated mains sup- 
plies a value of 22 at 4 watts 
should be adequate. If the circuit is 
run from dry batteries, R5 can be 
omitted. 

COMPONENTS 

The motor employed in the cir- 
cuit is a Ripmax type EM405. This 
is available from Ripmax Limited, 
80 Highgate Road, Kentish Town, 
London N.W.5, or from any good 
model shop. Its voltage range is 1.5 
to 6 volts with normal running at 
3 volts, current consumption un- 
loaded at this last voltage being 
200 to 300mA. 

The photoconductive cell is an 
ORP12. A suitable alternative, 
should this be difficult to obtain, 
is the LDR03. Resistors R1 to R4 
are + watt 10% types. Capacitors 
Cl and C2 should be paper or 
plastic foil components, and not 
ceramic. 

The transistors can be the types 
specified or close equivalents. The 
0C26 is chosen because of its 
ability to pass high currents. One 
of the advantages of a chopper cir- 
cuit is that the chopper transistor 
does not dissipate a great deal of 
power, since it is either in the fully 
bottomed state or in the fully cut- 

Currentl 

0 

TR3 on TR3 off 

Current - 
0 

Average current 

TR3 on TR3 off 

- - -: 

Time 

(a) 

Time 

1 

Average Curren.. 

1_ 

(b) 
Fig. 3. Collector current in TR3 when (a) the photoconductive 
cell is shaded, and (b) when the photoconductive cell is 

illuminated 
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off state, with very rapid transitions 
from one condition to the other. 
In consequence, TR3 need not be 
mounted on a heat sink. 

THE DEVICE IN USE 

It is left to constructors to 
choose the manner in which the 
circuit is employed when it is used 
as a novelty device. The motor 
develops a low torque only when, 
due to shading of the ORP12, it is 
running at slow speeds, and it is 
preferable to avoid having it oper- 
ate any display which will load it 
excessively. A good plan would 
consist of fitting a light disc of 
about 3in. diameter directly to its 

spindle, the disc being painted with, 
say, a spiral line which gives the 
impression of 'opening out' as it 
rotates. This disc could appear at 
the front panel of a box containing 
the electronic components, as also 
could the ORP12. There is no need 
to provide a lens for the latter, and 
it should be found that the motor 
runs at nearly maximum revolutions 
if the cell is about 5ft. away from 
a 100 watt electric light bulb. De- 
creasing the cell illumination by 
holding a hand over it or by other- 
wise putting it in shadow will then 
cause the motor speed to reduce. 
It will be found helpful, when 
initially checking out the circuit, to 

connect a voltmeter across the 
motor, as this enables a better idea 
of the range between maximum and 
minimum light requirements to be 
obtained. The measured voltage 
across the motor drops when the 
ORP12 is shaded. 

The question of power supplies 
was largely dealt with when the 
value required for RS was dis- 
cussed. It should be mentioned also, 
however, that the current drawn is 
relatively high so far as dry bat- 
teries are concerned, and it would 
be advisable to employ a mains 
supply or accumulators if the cir- 
cuit is to be operated for long 
periods of time. 

RECENT PUBLICATIONS a ''. 

AMATEUR RADIO TECHNIQUES, Third Edition. By Pat Hawker, G3VA. 

208 pages, 71 x 93in. Published by Radio Society of Great Britain. Price £1. 

"Amateur Radio Techniques" is a selection from material published in Radio Communication, the journal of 

the R.S.G.B., in a feature by Pat Hawker under the title "Technical Topics ". This feature gives details of new circuit 

designs and techniques of interest to the radio amateur, these being culled from the technical press in this country 

and overseas, from manufacturers' literature and from individual amateur reports. 

The present edition is a third larger than the second edition and contains nearly 500 diagrams. The book 

starts with an explanatory section dealing with semiconductors, this being followed by a section which discusses 

components and construction. Six subsequent sections are devoted respectively to receiver topics, oscillator topics, 

transmitter topics, audio and modulation topics, power supplies and aerial topics. The final section deals with 

lault finding and test units, after which an appendix lists the intermediate frequencies of commercially manufac- 

tured communications receivers. An excellent index concludes the book, and assists the reader in finding his way 

through the pot -pourri of individual items that it contains. 
"Amateur Radio Techniques" is an up -to -date mine of information, suggestions and ideas, and provides a 

-efreshing change from standard text -book presentation. Particularly to be commended are its considerable detail 

and accuracy. In addition to retail outlets, it may be purchased direct Radio Society of Great Britain, 35 

Doughty Street, London W.C.1, at its retail price of £1 plus 2s. (10p) postage. 

RADIO MEASUREMENTS. By N. Livshits and B. Teleshevsky. 

200 pages, 5 x 7jin. Distributed by Central Books. Price 12s. (60p). 

This book is printed in the U.S.S.R. by Mir Publishers, Moscow, and is an English translation of what is, 

apparently, a standard Russian text -book. It discusses the different types of measurement that are encountered in 

electronic work, dealing also with the units themselves and the test equipment involved. So far as the latter are 

concerned, it is interesting to note that items of test equipment are largely standardised in the U.S.S.R., and one 

encounters references to specific units such as the Soviet -made electrostatic voltmeter type C -96. Most of the 

Russian type numbers cannot, however, be translated directly to English characters, and they are then expressed 

in their original Cyrillic alphabet symbols. So also are the type numbers of the valves, semiconductors and cathode 

ray tubes that are referred to. 
The book provides solid basic theory on electronic measurements, the subjects encountered in Its thirteen 

chapters including voltage and current measurements, oscilloscopes, non -linear distortion, microwave measure- 

ments, and field strength and noise. The translation into English, by B. Kuznetsov, has been very well carried out, 

and the book is much more readable than are some recent translations of Continental technical books. 

BEGINNER'S GUIDE TO RADIO, Seventh Edition. By Gordon J. King, Assoc.I.E.R.E., M.I.P.R.E., M.R.T.S. 

204 pages, 41 x Min. Published by Butterworth & Co. (Publishers) Ltd. Price £1. 

This book, originally written by the late F. J. Camm, first appeared in 1955. It is now in its seventh edition, 

and has been completely rewritten by Gordon J. King. The contents are fully up to date, taking in such recent 

developments as f.m. stereo transmission and reception, automatic frequency control and field effect transistors. 

The text commences with a description of basic electricity and magnetism, then proceeds to propagation, 

modulation, components, loudspeakers, pick -ups and microphones. Next follow chapters on valves and transistors, 

aerials, transmitters, circuit principles, receivers, record players and hi -fi reproduction. 

A considerable amount of information is contained in the book but nowhere is it presented in a form which 

will be indigestible to the complete beginner. Apart from simple equations at Ohm's Law level, the treatment 

is non -mathematical. The drawings are clear and easy to follow, and are backed by several photographs of oscillo- 

grams and of commercially manufactured equipment. As is its intention, the book will be particularly valuable 

to newcomers to radio, whether their future interests are liable to lie in the professional or in the hobbyist field. 
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NEWS AND . 

POCKET MULTIMETER FROM 

ITT COMPONENTS 

ITT's MX 209A pocket multimeter - 'Multimetrix' - 
combines a high sensitivity and comprehensive 

measuring capabilities in a compact case 

The latest addition to the range of multimeters 
manufactured by ITT Metrix is now available from 
ITT Components Group Europe. Known as the 
`Multimetrix', the MX 209A is a very compact 
pocket multimeter having overall dimensions of only 
5-tin. by 3in. by 1lin. 

An elastic suspended meter movement equipped 
with a powerful centre -pole magnet that has no 
external field gives the MX 209A a high sensitivity. 
This instrument will make the following measure- 
ments: 

d.c. voltages from 0.1 to 1500V (sensitivity 
20,000 ohm /V) 

d.c. currents from 50µA to 5A 
a.c. voltages from 5 to 1500V (sensitivity 

6,320 ohm /V). 
a.c. currents from 150µA to 1.5A 
resistances from 2 ohm to 6 Megohm. 

A total of twenty -nine ranges are provided which 
are selected and displayed by a thumb selector. An 
extensive range of accessories is available for the 
MX 209A including voltage dividers, a.c. and d.c. 
high -voltage probes, d.c. shunts and an ohmmeter 
adaptor. 

BIG -FOUR BATTLE FOR 
ELECTRONIC MARKETS 

Russia has joined the tough competition of the inter- 
national electronic components market. 

For the first time, the USSR has decided to exhibit 
at the 1971 International London Electronic Component 
Show at Olympia from May 18th to 21st. 

This means that the Big Four - America, Britain, 
France and Russia - will be tackling world markets 
simultaneously at Olympia. 

Though final contracts have yet to be signed, both 
America and France have already indicated that they 
intend to boost their electronic prestige at LECS with 
wide- ranging shows by their major component manu- 
facturers. 

The United States' stand could be one of the biggest 
at Olympia, embracing forty to fifty US firms in a 
10,000 sq. ft. area. France is expected to take 4,000 sq. 
ft. for twenty of her leading companies, many of whom 
will be showing equipment used in one of the toughest 
component fields - the manufacture of integrated cir- 
cuits. The Russian display will cover 1,000 sq. ft. 

This is only the second time that the electronic com- 
ponent show has "gone international ". The previous 
twenty shows were strictly British -only. 

More than 20% of the exhibitors at the 1971 show 
will be from abroad, say Industrial Exhibitions Limited, the organisers. This compares with 17% overseas interest 
in 1969, the last show. 

The 1971 LECS, promoted by the Radio and Elec- tronic Component Manufacturers' Federation, will be the biggest yet staged, occupying 190,000 sq. ft. of Olympia, compared with 130,000 sq. ft. in 1969. 
In connection with the exhibition an Electronic Com- ponents Conference, organised by the Electronic Com- ponents Board, will be held at the Royal Garden Hotel, Kensington. 

3 + 3 WATT STEREO TUNER AMPLIFIER FROM EAGLE PRODUCTS 
This new stereo tuner amplifier 

retails at £40 19s. Od. Features in- 
clude AM and FM MPX facilities 
with an FM sensitivity of two micro- 
volts for dB quieting. 

340 

111111. 
BEADY EYE ON TV 

"My hair prickles when I hear 
advertisers talk of a television set 
simply as a means of reaching their 
market. It so seldom occurs to them 
that the set might be their market's 
way of looking at them, and that 
the market might conceivably not 
like what it sees. " -Northrop Frye, 
Professor of English at Toronto 
University, speaking on BBC 
Radio 3. 

THE RADIO CONSTRUCTOR 

www.americanradiohistory.com

www.americanradiohistory.com


COMMENT 
HEADSETS FOR HEATHROW 

Radio headsets meeting the specifications and special 
needs of the Air Traffic Control Centre at London's 
Heathrow Airport, are to be supplied by S. G. Brown 
Ltd., of Watford, Herts. 

The headset was developed by S. G. Brown at the 
request of the Board of Trade. It is a variant of the 
Envoy model designed for the Ministry of Technology 
for use in language laboratories. 

A moving coil transducer makes for excellent sound 
reproduction and transmission. Polyurethane foam -filled 
headband -cushion and earpads provide maximum com- 
fort when the headset has to be worn for long periods. 
The size of the earpiece assemblies can be adjusted and 
the microphone can be moved to stay in any convenient 
position. 

2LO CALLING 

The headset shown in use in a language laboratory 

BRITISH AMATEUR ELECTRONICS 

CLUB EXHIBITION ON TV 
The officials of the B.A.E.C. were extremely pleased 

when the BBC decided to televise the electronic games 
on display at their annual exhibition in Penarth. 

Six of the games were televised - the B.A.E.C. Rifle 
Range, B.A.E.C. Flasher, Nim, "One -Arm" Flasher, 
Reaction Timer and Bingo. 

These games and the others shown at the exhibition 
have, or will be, described in the club's Newsletter. 

From the proceeds of the exhibition and sale of raffle 
tickets, etc., a donation of over £200 was made to The 
National Kidney Research Fund and Kidney Research 
Unit for Wales Foundation. 
JANUARY 1971 

BBC World Radio Club team with part of the original 
2L0 transmitter at Mullard's Jubilee Exhibition 

Henry Hatch of the "World Radio Club" recently 
paid a visit to Mullard's Jubilee Exhibition and was 
filled with nostalgia when he saw part of the original 
BBC transmitter on display - which operated under 
the historic call sign 2L0. 

When he told Doug Crawford and Marilyn Far- 
thing, Radio Club's compere and secretary, they 
decided to take a look too. But to get into the mood 
they insisted on wearing genuine gear of the 1920's. 
They persuaded Henry to do the same, and here 
they are in the picture - Topping good fun, chaps! 

"Would you please give 
me your opinion ... ?" 

"'Oh, Yes. Delicious 
Liquorice, isn't it ?" 
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HIGH ACCURACY 

THERMOSTAT 
by 

H. V. MORRIS, G3TCX 

By taking advantage of a differential comparator integrated 
circuit, this thermostat can maintain temperature control 
within one -seventh of one degree Centigrade. Originally 
intended for temperature control of photographic baths for 
colour printing, it has many other applications where a very 

close control of temperature is required 

THERE HAVE BEEN A NUMBER OF 
electronic thermostat circuits 
published using a thermistor or 

the leakage current of a transistor 
as the probe. Having tried several 
of these and found that often the 
differential between switch -on and 
switch -off was too great, or that the 
ambient temperature of the instru- 
ment itself made a difference to the 
actual temperature of switch -on or 
switch -off, the author evolved the 
circuit described in this article. 

This has an on /off differential of 
the order of one -seventh of a degree 
Centigrade and ambient temperature 
differences at the instrument itself 
over some 0 °C to 30 °C can be dis- 
regarded, as will be shown later. 

BASIC CIRCUIT 

The circuit in its simplest form 
is shown in Fig. 1. The integrated 
circuit is a Radiospares type 710 - 
OPA. This is classed as a differential 
input voltage comparator and it is 
basically a very sensitive electronic 
switch. Its internal circuit and 
terminal layout are shown in Figs. 
2(a) and (b) respectively. 

Returning to Fig. 1, input 3 on 
the i.c. can be set to a voltage be- 
tween zero and approximately 1 

volt negative by potentiometer VR1. 
When input 4 is positive of this 
voltage (due to low resistance in 
the thermistor) the output from the 
i.c. at terminal 9 is -0.5 volt. 
Making the voltage on input 4 more 
negative (as a result of increased 
thermistor resistance) relative to 
that on input 3 causes the output 
from the i.c. to change very abruptly 
to a positive voltage, this being 
342 

+3.2 volts with the supplies shown. 
The positive voltage bottoms the 
n.p.n. transistor, TRI, and pulls in 
the relay. 

The operation of the circuit in 
practical use can be summed up in 
the following manner. When the 
thermistor temperature is lower 
than the reference level set up by 
VR1 its resistance is high, and the 
voltage at the inverting input of the 
integrated circuit is negative. The 
i.c. output is then positive, causing 
the relay to energise. The relay con- 
tacts complete a circuit to a heater 
which raises the temperature sensed 
by the thermistor. As thermistor 
temperature increases its resistance 
falls, causing the voltage at the 
inverting input to go positive. At 
the critical level this voltage is 
sufficiently positive to cause the i.c. 
output to go negative, releasing the 
relay. The supply to the heater is 
then broken, whereupon the tem- 
perature sensed by the thermistor 
commences to fall until its increas- 
ing resistance causes the inverting 
input to go sufficiently negative for 
the i.c. output to go positive again. 
The relay once more energises, 
completing the supply circuit to the 
heater. Thus, the circuit continu- 
ally maintains the temperature 
sensed by the thermistor at the 
reference level. As mentioned earlier 
it does this with an on /off differen- 
tial of approximately one -seventh 
of a degree Centigrade, or 0.14 °C. 

It should be emphasised that the 

R1 

20 kn 

Thermistor 
TH -B12 

Relay coil 
(approx. í,000n ) 

OABI 

12V pos 
stab. 

R3 

200n 

CO 

Relay 
contacts 

LTo load 
supply 
circuit 

TRI 

BC 107 

Temp. set 

VR1 

Iknww. R2 

4 7kn 

Common 
o 

6V neg. 

stab. 

RI,R2,R3- 10 °/o 1/2 watt 

BC I07 
Lead -outs 

Fig. 1. The basic circuit of the electronic thermostat 
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710 -OPA integrated circuit changes 
its output completely as a switch 
between -0.5 volt and +3.2 volts 
and that it is practically impossible 
to obtain a voltage between these. 
A normal operational amplifier is 
of no use in a circuit of this nature 
as the change of output would be 
too gradual. 

The temperature sensing element, 
thermistor X1, is a Radiospares 
TH -B12 bead thermistor which has 
a resistance of 2,00052 at 20 °C and 
1.65052 at 25 °C, i.e. a change of 
7052 per °C. This is connected as 
shown through a 20k52 resistor to the 
6 volt negative stabilised supply. At 
the junction there is then approxi- 
mately 0.54 volt applied to input 4 
at 20 °C. The potentiometer VR1 
can be set to match this and the 
thermostat will switch on and off at 
this temperature. Other temperatures 
can of course be set by VR1 within 
the limits of the thermistor (125 °C 
maximum bead temperature is 
quoted by the makers). For normal 
applications, the thermistor should 
be totally enclosed in a small glass 
or plastic tube. If a very rapid 
response is required, the actual bead 
can protrude from the end of a 
plastic tube, this holding the neck 
of the thermistor and keeping liquid 
off the leads. (See Fig. 3). Araldite 
can be used to seal the joints. 

Both the thermistor and the inte- 
grated circuit are available from 
Charles H. Young Ltd.. 170 Cor- 
poration Sreet, Birmingham 4. In 
common with other Radiospares 
components they must be purchased 
through a retail source - they can- 
not be obtained direct from Radio - 
spares. 

The relay shown in Fig. 1 should 
have a coil resistance of approxi- 
mately 1,00052 and be capable of 
operating reliably at 12 volts. As 
is described later, the author em- 
ployed a dry reed relay. 

SELF -HEATING OF 
THERMISTOR 

If the device is to be used to 
control the temperature of a liquid 
bath, as was the aim in the 
writer's case, the self- heating of the 
thermistor due to the current flow- 
ing through it is of little importance, 
but if it is in air it might cause 
some error. 

In the circuit as shown the power 
in the thermistor is approximately 
0.12mW (-,mA at 0.5V). As the self - 
heating effect is quoted by the 
makers as 1.2mW per degree Centi- 
grade the thermistor will be 
approximately 0.1°C above the 
ambient temperature. This can, the 
author thinks, be disregarded. 

AMBIENT TEMPERATURE OF 
INSTRUMENT 

The ambient temperature of the 
i.c. itself (and not the probe) was 

JANUARY 1971 

Non -inverting 
input O 

Inverting 
input 

Common O 

or earth 

14 1 1 13 1 1 12 

TOP VIEW 

I 2 3 4 5 6 

Common Non. Inv. 

or earth inv. input 
input 

-Vs 

7 

(b) 

Fig. 2(a). The internal circuitry of the Radiospares differential 
input voltage comparator type 710 -OPA 

(b). Terminal layout of the 710 -OPA integrated circuit 

next considered. This was a matter 
of some concern as several circuits 
fall down on this point. The 
makers' literature shows that the 
differential offset voltage is 1.6mV 
(which does not matter here as it 
is taken up in the calibration of the 

instrument) and that it varies 
5µV / °C. 

Now when it is realised that the 
input due to the thermistor chain 
varies approximately 19,000µV per 
degree Centigrade it follows that 
difference in the i.c. temperature 

343 

www.americanradiohistory.com

www.americanradiohistory.com


1 

Dimensions of TH -B12 

Disc of Perspex Perspex tube 'Aka 
Fig. 3. Dimensions of the TH -B12 bead thermistor and a method 
of probe assembly which may be used when very quick response 
is required. The Perspex disc is drilled to take the thermistor as 
a push fit, and is secured to the Perspex tube with Araldite. 

Araldite is also used to seal the bead to the disc 

will c no perceptible effect on 
the temperature of operation. 

HIGHER POWER OPERATION 

Using a conventional relay to 
control the load is not always the 
best approach, particularly when 
several kilowatts are being con- 
trolled. The writer devised several 
completely solid -state circuits to re- 
place the relay. 

However as the object in this 
case was to control photographic 
baths for colour printing, into which 
one was immersing one's hands, 
none of the circuits met the writer's 
idea of safety in this application. 
This was because the thermistor 
probe in all cases was connected 
(via various components) to one side 
of the mains. It is appreciated that 
this can be the neutral side and that 
the probe is insulated - but! 

Therefore the circuit given in 
Fig. 4 was used. Here, the relay is 
replaced by a reed switch and 
operating coil, the switch controlling 
the thyristors as shown. This gives 
complete isolation from the mains. 
The circuit has been used very 
successfully to control immersion 
type heaters up to 3kW using ap- 
propriate thyristors and heat sinks. 
The thyristors require a p.i.v. rating 
of 400 volts and a current rating 
suitable for the load. For the 3kW 
load, two 400 p.i.v. 16 amp 
thyristors were used. The reed 

switch merely couples together the 
two gates of the thyristors, where- 
upon they turn completely on, giving 

full power (not half -wave) to the 
load. Gate operating conditions are 
controlled by the two zener diodes, 
which may be 1.5 watt types. 

CONCLUSIONS 

Several of these thermostats have 
been made and used, and the circuit 
is certainly very accurate, stable and 
easy to get into operation. The 
original prototype employed bat - 
teries for the supply but the models 
built for serious use have stabilised 
supplies obtained from a miniature 
mains transformer with appropriate 
zener diodes, as shown in Fig. 5. In 
this circuit, the value of R is found 
experimentally, and should be such 
that a current of 30mA flows in the 
zener diodes. 

Construction is left to the in- 
dividual as there is nothing critical 
in the layout. VR1 of Fig. 1 is 
mounted to the front panel of the 
unit and is fitted with a pointer and 
scale. It is calibrated by taking the 
controlled bath to the desired tem- 
perature and marking the setting of 

0A81 

12V stab 

Operating coil 

BC 107 

Z1,Z2 6.8V Zener diodes 

TH1,TH2 Thyristors, to suit load 

To load 

t 

Cathode 

TH2 

Anode 

A.Cmoins o- 
Fig. 4. Employing a dry reed switch and two thyristors to, control the load 

Avoid disappointment in 1971 
Place a regular order for your monthly copy of 

The RADIO CONSTRUCTOR 
or take out an annual subscription see announcement page 375 
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On-Off 

b 

AC. 
I 

ma ns 

LI I I 

Di-D4 - 50 P.I V. 5OmA rectifiers 

12V pos 

stab 

12V Iw 

Zener diode 

Common 

6V Iw 

Zener diode 

6V neg 
stab 

Fig. 5. The simple stabilised supply employed to power the 
thermostat. The lower zener diode may be 6.2V if a 6V component 

cannot be obtained 

VRI which causes the load 
switching to operate. 

All safety precautions must be 
observed. In particular, the mains 
earth lead must be taken through 
the instrument to the load reliably. 
The unit should be enclosed in a 
metal case which is reliably con- 
nected to earth also. A useful point 
to note is that the terminals on the 
integrated circuit are an exact fit 
for Olin. Veroboard. 

EDITOR'S NOTE 
A suitable reed switch and oper- 

ating coil (with a resistance of 
80012) for the circuit of Fig. 4 are 
available from Home Radio (Com- 
ponents) Ltd. under Cat. Nos. 
WS122 and WS141 respectively. 
Mains transformers offering a 

secondary voltage of approximately 
22 for Fig. 5 are generally available, 
a typical example being Home Radio 
Cat. No. TMM10, which offers 
12 -0 -12 volts at 0 25 amp. 
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AMSAT- OSCAR -B 
PROGRESS 

From the latest Newsletter issued by the Radio Ama- 
teur Satellite Corporation of Washington D.C., we 
learn that progress is being made with the next radio 
amateur satellite. Amsat- Oscar -B will be a small com- 
munications satellite designed to operate with radio 
stations in the amateur radio service. It will contain 
two experimental repeater packages, a multi -channel 
command decoder and an experimental telemetry system. 
The whole system will be solar powered and is planned 
to have a life of one year. 

The first of two repeaters is being assembled by the 
Australian AMSAT Group in Melbourne. It will use 
FM techniques, 145.9MHz being used for uplink and 
432.1 MHz for downlink signals. Transmitter power 
output will be approximately one watt on each of four 
channels. 

The second repeater is being constructed by the 
EURO -OSCAR Group in Marbech, West Germany. It 
is a linear repeater having a passband of 50kHz, using 
a ten watt p.e.p. power amplifier. Approximately 432.1 
MHz will be used for uplink and 145.9MHz for down- 
link. 

The command decoder is being built by the Australian 
Group and is an improved version of that used success- 
fully in OSCAR 5. The new satellite will also contain 
an experimental telemetry system for readout on stan- 
dard amateur RTTY equipment in a form suitable for 
processing by small digital computers. 

Mechanical fabrication of the module cases and satel- 
lite structure has been completed. Solar cells and storage 
batteries have been acquired and are being tested. The 
two communication repeaters are under construction and 
a development prototype of the Australian repeater has 
been in operation from a tower in Melbourne. Develop- 
ment versions of the EURO -OSCAR repeater have been 
flown in high altitude balloons over Germany, and 
amateurs have been successful in communicating through 
this repeater during these flight tests. 

AMSAT President, Perry Klein, K3JTE, states "To 
justify the launch of an amateur satellite as a secondary 
(piggyback) payload by the National Aeronautics and 
Space Administration, it is necessary to show that the 
satellite will not jeopardize the success of the primary 
payload, and that the proposed mission has worth -while 
objectives. For Australis- OSCAR -5. primary mission 
justification was the 10 metre beacon propagation ex- 
periment and the telemetry, command and stabilisation 
is its communications application". 

"Specifically, the mission objectives of A-0-B include 
the demonstration of the feasability of using satellites 
for communications with small user terminals. Examples 
are `bush' communications, emergency communications, 
communications between medical centres and 
direct satellite -to -home voice broadcasting to simple 
amateur receivers." 

"The transmitter power output of A -O -B is expected 
to be sufficient to permit useful reception with ordinary 
amateur receivers using low -gain receiving antennas. 
AM, FM and SSB signals will be transmitted using the 
satellite linear repeater to demonstrate, for the first 
time, the potential of using satellites for satellite -to -home 
voice broadcasting directly to conventional, inexpensive 
receivers." 

"In addition to the other mission objectives, it is anti- 
cipated that A -O -B will contribute to the advancement 
of education and training in satellite technology 
previous OSCAR satellites were used in schools for 
group and individual training. Noteworthy were the 
efforts of the Talcott Mountain Science Centre, in Con- 
necticut, where over 300 students were introduced to the 
concepts and methods of satellite tracking using real - 
time passes of Australis- OSCAR -5." A.C.G. 
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NOW HEAR THESE 
Times = GMT Frequencies = kHz 

BRAZIL 
Radio Universitaria Santos Dumont may be heard 

on 17725 around 0200. 
ZYZ20 Radio Relogio, Rio de Janeiro has a 24 

hour schedule and can be heard on 4905 (5kW) from 
around 2330. 

CUBA 
Radio Havana can be heard on 9525 (50kW) around 

0100 and also to Europe, in English, from 2010 to 
2140 on 17705 (100kW). 

CANARY ISLANDS 
Centro Emisor de Atlantico de Radio Nacional 

de Espana can be heard from 2000 to 0500 with a 
service to Latin America on 11800 (50kW) and on 
15360 (50kW). 

CHINA (TAIWAN) 
The Voice of Free China, Taipei, may be heard, 

in English, from 1800 to 1900 on 9765 (100kW). 
INDONESIA 

RRI (Radio Republic Indonesia) Djambi can be 
heard from around 1530 to 1600 sign -off on 4927. 
Banda Atjeh has been logged, at 1600 sign -off, on 
4954. Medan may be heard after 1600 on 5084. 

GHANA 
Ejura can be heard on 3350 (20kW) at 2015 with 

light music and a talk in English, providing condi- 
tions are suitable. 

REPUBLIC OF CONGO 
A nearby transmission to the above, in terms of 

frequency, is that of Radio Brazzaville on 3232 
(1.5kW), logged with African drums and music at 
2020. 

REPUBLIC OF NIGER 
Whilst tuning around the above two channels, 

also try 3260 (4kW) for Radio Niger, heard recently 
with African chants and music. 

UPPER VOLTA 
A further African transmitter to log is that of 

Ouagadougou on 4815 (4kW). Listen for the French 
announcements at 2030. 

UGANDA 
Still dealing with African transmitters, Kampala 

can be heard on 4976 (3 /8kW) around 2100, often 
with English songs and announcements. 

FEDERAL REPUBLIC OF CAMEROON 
The final African station to which attention is 

drawn is that of Radio Yaounde on 4972 (30kW). It 
can be heard around 2100 or so with announcements 
in French. 

COLOMBIA 
HJAG Barranquila may be logged on 4906 (1kW) 

around 0230 or so. Heard recently with Latin 
American music and identification as "Emisora 
Atlantico" at 0302. 

BOLIVIA 
To log this country, listen around 0230 on 4832 

(1kW) for CP70 Radio Grigota, Santa Cruz. 
Announcements are made in Spanish. 

ECUADOR 
HCHE4 La Voz Esmeraldas on 4875 (5kW) has 

been logged at 0233 with light music and station 
identification. 

Acknowledgements to our own Listening Post and 
SCDX. 
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NW W1/1 

THE 

Cover Feature 

'CRUSADER' 
SIMPLE SUPERHET 

( Part 1) 

by 

F. A. BALDWIN 

This receiver design is presented as an exercise in superhet construction 

for the beginner who has previously built the simpler `straight' or t.r.f. 

receiver and who now wishes to delve into more complex designs. It should 

not, however, be undertaken by the beginner as a first attempt at receiver 

construction. The design has been kept as simple as possible, consistent 

with efficient operation over its wide frequency range 

5 A FIRST EXERCISE IN RECEIVER CONSTRUCTION, 
Athe `Crusader' is strongly recommended to beg- 
inners. Both design and construction have been 

kept simple, the inclusion of an assembled and pre - 
aligned coilpack considerably assisting in this respect. 
Additionally, three tagstrip sub -assemblies containing 
many of the smaller components may be wired up prior 
to their being fitted to the chassis, this making the 
wiring -up process a simpler task. The three tagstrip 
sub -assemblies are shown in the wiring diagrams to 
be published next month. The smaller components 
not shown in these diagrams are wired direct to the 
respective valve -holder and i.f. transformer tags etc., 
as described in Part 2. 

All the components used in this design should be of 
the best quality. They are specified in the Compo- 
nents List. 

A fully shrouded double -wound mains transformer 
is incorporated, thereby providing complete isolation 
from the mains supply. The transformer used should 
be that specified. 

The nominal coverage offered by the coilpack is: 

SW2, 18.75 to 6MHz (16 to 50 metres); SW I, 6 to 

JANUARY 1971 

1.85MHz (50 to 160 metres); MW, 1,546 to 545kHz 
(194 to 550 metres); and LW, 375 to 150kHz (800 
to 2,000 metres). It will be noted that the use of the 
coilpack offers the advantage that medium and long 
wave reception is available, both for entertainment 
purposes and for Dx work (a considerable interest 
is centred these days on medium wave Dx). The fact 
that the `Crusader' incorporates bandspread tuning 
causes the ranges provided by the receiver to be 
slightly altered from the nominal figures. There is still 
an adequate degree of overlap between short wave 
ranges but the highest frequency on each range is a 
little lower than the figure just quoted. It may be 
mentioned at this point that both the coilpack and 
the i.f. transformers are supplied pre- aligned, where- 
upon reception is possible as soon as construction has 
been completed. A very small amount of lining -up, to 
take up varying stray capacitances in individual 
receivers, is required, but this process can be carried 
out with received signals and there is no necessity for 
a signal generator. The settings of trimmers and 
iron -dust cores in the coilpack and i.f. transformers 
must not be altered before or during construction, 
or the advantage given by the use of pre -aligned 
components will be lost. 

The design incorporates the following stages: 
frequency changer; intermediate frequency (i.f.) 
amplifier; detector and automatic gain control (a.g.c.) 
diode; first a.f. amplifier; a.f. output stage; and power 
supply. The coilpack employed has a fifth position on 
its range switch which disables the r.f. circuits and 
allows an a.f. input, applied to a socket on the rear 
of the chassis, to be coupled to the first a.f. amplifier 
stage for subsequent reproduction by way of the 
receiver loudspeaker. This input signal may be pro- 
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Fig. 1. The circuit of the 'Crusader' superhet receiver. The colours shown around V1 apply 
to the coilpack connections. Switches S1 (a) to S1(e) are integral with the coilpack 

vided by a gramophone pickup or tape recorder, or 
by any similar source of audio frequency. 

The Circuit 

The circuit diagram is given in Fig. 1. S 1(a) to 
S1(e) are sections of the range switch already fitted 
in the coilpack. For simplicity, only the coils for one 
range are shown. The coilpack circuit around S1(a) 
to S1(d) connects into circuit via four coloured tags 
and a flying lead, the colours being indicated in the 
diagram. The yellow tag connects the coilpack to 
chassis. At SI(e) connections are made by way of 
switch tags identified as 'A', 'B' and 'C' respectively. 

The aerial signal is fed, via S1(a), to the selected 
primary of LI and is then coupled to its secondary 
winding L2. L2 is tuned by bandset variable capacitor 
CI, bandspread variable capacitor C2 and aerial 
trimmer capacitor C3. C1 is ganged with the oscil- 
lator bandset variable capacitor, C10, and C2 is 
ganged with the oscillator bandspread variable capa- 
citor, C11. C3 is a separate control, secured to the 
front panel. 

The selected signal is now passed to the signal 
grid (pin 2) of the heptode section of VI via a.g.c. 
blocking capacitor C4. An a.g.c. voltage is fed to 
this grid via resistor RI from the a.g.c. line. Positive 
h.t. potential is supplied to grids 2 and 4 (pin I) via 
resistor R2, these grids being bypassed to chassis by 
capacitor C5. The anode of the heptode (pin 6) 
couples to the primary winding of IFT1, the anode 
348 

circuit being decoupled by R3 and C6. The two 
capacitors conected to the windings of IFTI are an 
integral part of the i.f. transformer and are fitted 
inside its can by the manufacturer. The same applies. 
incidentally, to IFT2. Grid 3 (pin 7) of the heptode 
section is connected, externally, direct to the triode 
section grid (pin 9). 

The triode anode (pin 8) is connected to the h.t. 
positive line via resistor R4, and to the selected 
oscillator coil secondary winding via C13, R5 and 
switch S1(d). The triode has grid leak bias due to 
C12 and R7, R7 being returned to the triode cathode 
(pin 3). Cathode bias for the heptode section is 
supplied by R6 and C8. The triode grid couples 
to L3 via C12 and S1(c), the coil being tuned by C10 
(bandset) and C11 (bandspread). Padding capacitor 
P is an integral part of the coilpack and is not fitted 
by the constructor. R5 is included in the oscillator 
feedback circuit from the anode to ensure that 
squegging (excessively heavy oscillation resulting in 
a loud hissing from the speaker) does not occur, 
and it allows an adequate oscillation amplitude to be 
available over the whole range of frequencies covered 
by the receiver. 

Due to mixing in the heptode Section of VI, an in- 
termediate frequency signal, equal to the difference 
between signal and oscillator frequencies, becomes 
available at the heptode anode and is fed to IFTI. 
Both the primary and secondary of this transformer 
(and those of IFT2) are tuned to the intermediate 
frequency. Most of the adjacent channel selectivity 
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Resistors 
(All fixed values z watt 10% unless 

stated) 
R1 1MS2 
R2 33kf2 
R3 10kS2 
R4 33kf2 
R5 150f2 
R6 22012 
R7 47k12 
R8 220k12 
R9 470kf2 
R10 47k52 
R11 10k12 
R12 270f2 
R13 1MS2 pot, log track, with S2 
R14 47k12 
R15 270k52 
R16 39k12 
R17 220k52 
R18 2.2k52 
R19 1M52 
R20 470k52 
R21 24052 1 watt 
R22 2.2kf2 10 watt 
R23 220kS2 

COMPONENTS 
V4 6BW6 

otherwise V5 EZ81 

Capacitors 
Cl, C10 490pF variable, 2 -gang- type ME 

(Jackson Bros. Ltd.) 
C2, C11 25pF variable, 2 -gang type C808 

Jackson Bros. Ltd.) 
C3 25pF variable, type C804 (Jackson 

Bros. Ltd.) 
C4 100pF silver mica 
C5 0.1µF, tubular, Mullard, 400V wkg. 
C6 0.-1µF, tubular, Mullard, 400V wkg. 
C7 0.047µF, tubular, Mullard, 125V wkg. 
C8 0.01µF, tubular, Mullard, 125V wkg. 
C9 0.047µF, tubular, Mullard, 125V wkg. 
C12 50pF silver mica 
C13 200pF silver mica 
C14 0.1µF, tubular, Mullard, 400V wkg. 
C15 0.1µF, tubular, Mullard, 400V wkg. 
C16 0.01µF, tubular, Mullard, 125V wkg. 
C17 30pF silver mica 
CI8 0.01µF, tubular, Mullard, 125V wkg. 
C19 200pF silver mica 
C20 200pF silver mica 
C21 25µF electrolytic, 6V wkg. 
C22 0.01µF, tubular, Mullard, 400V wkg. 
C23 100pF silver mica 
C24 4µF electrolytic, 350V wkg. 
C25 50µF electrolytic, 25V wkg. 

*C26 32µF electrolytic, 450V wkg. 
*C27 32µF electrolytic, 450V wkg. 

C28 0.047µF, tubular, Mullard, 125V wkg. 
*Contained in single can, complete with 
mounting clip. 

Valves 
VI ECH81 
V2 6BA6 
V3 6AT6 

Coilpack 
Coilpack type CP3F /G (Denco) 

I.F. Transformers 
IFT1, IFT2 I.F. Transformer type IFT11 /465 

(Denco) 

Transformers 
Tl Output transformer type OPT289 (H. L. Smith 

& Co. Ltd.) 
T2 Mains transformer, secondaries: 250- 0 -250V 

75mA, 6.3V 3A, 6.3V 2A. Type 3104A 
(H. L. Smith & Co. Ltd.) 

Valveholders 
3 - B9A 
2 - B7G 

Socket Strips 
1 - Aerial -Earth socket strip (Home Radio Cat. 

No. Z101A) 
1 - A.F. input socket strip (engraved `PU') 

(Home Radio Cat. No. Z101B) 
1 - Loudspeaker socket strip (Home Radio Cat. 

No. Z101C) 

Dial and Drive 
2 - Ball Drive Dials, Pt. No. 4489 (Jackson Bros. 

Ltd.) 

Tagstrips 
(All tagstrips are available from H. L. Smith & Co. 

Ltd.) 
1 - 8 -way, tags 3 and 6 earthed (see Fig. 7) 
1 - 6 -way, tags 1 and 4 earthed (see Fig. 8) 
1 - 5 -way, tags 1 and 4 earthed (see Fig. 9) 
2 - 4 -way, end tags earthed (see Figs. 3 and 4) 

Knobs 
3 - Knobs (H. L. Smith & Co. Ltd.) 

Speaker 
312 speaker 

Pilot Lamp 
PLI Type LES, 6.5V, 0.15A (H. L. Smith & Co. 

Ltd.) 

Chassis 
14 x 81 x 3in. (H. L. Smith & Co. Ltd.) 

Side Brackets 
2 - 2,'- x 2áin. (H. L. Smith & Co. Ltd.) 

Cabinet 
15 x 9 x Bin. grey hammered finish, complete 

with front panel (H. L. Smith & Co. Ltd.) 

Miscellaneous 
Grommets (3 -off fin. 7 -off +in.), 3 -core power 

lead, solder tags (5 off 6BA), `Crusader' motif 
(see text), `Systoflex' sleeving, coaxial cable, 
wire, nuts, bolts, etc. 
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Fig. 2(a). Drilling measurements for the front panel. 'A' is for the decorative motif, 'B' 
the panel lamp, 'C' the bandset capacitor, 'D' the bandspread capacitor, 'E' the aerial trimmer, 

`F' the wavechange switch, and 'G' the combined a.f. gain control and on -off switch 
(b). Top view of the chassis deck showing the centres of major components 

(c). The chassis front apron. Holes 'E', 'F' and `G' correspond to the similarly lettered 
holes in the panel 

(d). The chassis rear apron. 'H' indicates the position of the loudspeaker socket strip, 'I' the 
aerial /earth socket strip, and 'J' the a.f. input socket strip 
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offered by the receiver is, in fact, provided by the 
tuned circuits in 1FT1 and IFT2. 

The i.f. signal from IFT1 is next passed to the 
signal grid (pin 1) of i.f. amplifier V2. An a.g.c. 
voltage is applied to this grid via the secondary 
winding of IFT1. Grid 2 (pin 6) couples to the h.t. 
supply via R10, C14 being the bypass component. 
Bias voltage for the cathode (pin 7) is provided by 
R12 and R16. Grid 3 (pin 2) couples externally to 
the cathode. The amplified i.f. signal at the anode 
(pin 5) is fed to the primary of IFT2, R11 and C15 
providing decoupling. 

The secondary of IFT2 connects to the detector 
diode anode (pin 6) of V3 and to the diode load, R15. 
The detected a.f. signal across R15 is then applied, 
first by way of the i.f. filter given by R14 and C19, 
then via blocking capacitor C18, to switch tag `B' of 
the coilpack. When either SW2, SW1, MW or LW is 
selected by this switch, the detected a.f. signal is 

passed to a.f. gain (volume) control R13. The desired 
amount of a.f. signal is then tapped off by the slider 
of R13 and fed to the triode grid (pin 1) of V3. This 
triode amplifies, giving an amplified a.f. signal at its 
anode (pin 7). The anode load resistor is R17, with 
R16 and C24 providing decoupling. C23 is included 
to bypass any remanent i.f. signal which might still 
be present at the anode. 

When the switch in the coilpack is set to its fifth 
position, contact `A' connects to contact `C'. Any 
signal applied to the a.f. input socket is then passed to 
a.f. gain control R13, and thence to the grid for 
further amplification. 

The a.g.c. diode anode (pin 5) of V3 receives an i.f. 
signal from the anode of V2 via C17. However, the 
diode load, R19, is returned to chassis instead of to 
the cathode of the valve, with the result that the 
a.g.c. diode cannot rectify until the signal amplitude 
from V2 exceeds the cathode bias voltage dropped 
(due to anode current in the triode section) across 
R18. Thus, no a.g.c. voltage is developed for low i.f. 
amplitudes at V2 anode, with the consequence that 
the receiver always offers maximum sensitivity for 
very low signal levels. This method of operation is 
described as `delayed a.g.c.', the term `delay' applying 
to signal voltage and not to time. The a.g.c. voltage 
produced by signals overcoming the delay is nega- 
tive of chassis and is applied, as a grid bias voltage, 
to the signal grids of V1 and V2 via the filter net- 
work given by R23, C28, R9, C9, R8 and C7. The 
a.g.c. voltage is proportional to the strength of the 
received signal, with, the result that an increase in 
signal strength causes a corresponding reduction in 
gain in V1 and V2. The receiver, therefore, auto- 
matically adjusts its own sensitivity to match the 
strength of the signal being received, and the audible 
output from the loudspeaker tends towards a constant 
level despite very wide variations in the strength of 
received signals. The a.g.c. circuit also compensates 
for fading. When a fading signal falls in strength, 
the sensitivity of the receiver increases to counteract 
the effect, and vice versa. 

The amplified a.f. signal at V3 anode is next 
passed to the signal grid (pin 2) of V4. V4 is the 
power output valve and it drives the speaker by way 
of output transformer Tl. Grid 2 (pin 8) of V4 
connects direct to the h.t. positive line, and the beam 
plates (pin 9) couple externally to the cathode (pin 3). 
Cathode bias is provided by R21 and C25. 
JANUARY 1971 

The power supply incorporates the full -wave rec- 
tifier V5, the two outer ends of the h.t. secondary 
of mains transformer T2 connecting to its anodes 
(pins 1 and 7). A rectified h.t. positive potential 
appears at the cathode (pin 3), this being fed to the 
reservoir capacitor, C27, and smoothing components, 
R22 and C26. The smoothed h.t. supply is then 
available for the signal- handling stages of the 
stages of the receiver. 

The mains transformer has two 6.3 volt secon- 
daries, one rated at 2 amp and the other at 3 amp. 
The 2 amp winding is used for the rectifier, V5. 
Since one side of V5 heater is made common with 
the cathode, this 6.3 volt secondary is at h.t. potential 
and cannot be used to supply any other heaters in 
the receiver. The remaining 3 amp secondary is 
employed for the heaters of VI to V4 inclusive and for 
the pilot lamp PL1. The heaters of Vl to V4 have one 
side common to chassis, the circuit being completed by 
connecting together all the points designated `X'. The 
6.3 volt 3 amp secondary is provided with a centre 
tap, and the 2 amp winding with a 5 volt tap. Neither 
of these are used in the present circuit. Each of the 
tap leads is taped up separately, to ensure that it 
makes no contact with chassis or any other connec- 
tion. 

A final point is concerned with the dual electrolytic 
capacitor C26, C27. This is specified as 450V wgk., 
although a working voltage of 350 is adequate for 
present circuit requirements. However, the choice 
of the higher working voltage ensures that there is a 
good safety margin `in hand'. It may be found, also, 
that 32+32µF electrolytic capacitors are more easily 
obtainable in the higher working voltage. 

Construction 
Fig. 2 gives drilling dimensions for the various 

items of metalwork. The front panel is shown in (a), 
the chassis deck in (b), the front chassis apron in (c) 
and the rear chassis apron in (d). It is assumed that 
the constructor has acquired sufficient experience to 
be able to undertake the metal -working required for 
the `Crusader' without the necessity for instructions. 

Commence first with the panel shown in Fig. 2(a). 
Drill hole E for variable capacitor C3, and hole G 
for a.f. gain control R13. Drill hole F for the coil - 
pack mounting bush. This last hole is a little higher 
than holes E and G, in order to allow sufficient 
clearance for the coilpack trimmers when the chassis 
and panel assembly is fitted in the cabinet. 

Next drill hole A ? in. to take the `Challenger' 
motif. The motif may be purchased at the button 
counter of a Woolworth's store. The ' *in. hole accepts 
the button eye, and the button is secured in position by 
adhesive after the receiver metalwork and assembly 
have been completed. Drill hole B gin. for panel light 
PL1. Holes C and D are not drilled at this stage. 

Turn to the chassis deck shown in Fig. 2(b) and 
cut out the main holes and mounting bolt holes for the 
valveholders. VI valveholder (B9A - *in. chassis 
cutter) has pin 6 nearest the rear chassis apron. V2 
valveholder (B7G - *in chassis cutter) has pin 7 
nearest the rear chassis apron. V3 valveholder (B7G) 
has pin 6 nearest the rear chassis apron. V4 valve - 
holder (B9A) has pin 9 nearest the rear of the chassis 
apron. V5 valveholder (B9A) has pin 2 nearest the 
rear chassis apron. The valveholders are not mounted 
yet. 

(To be continued) 
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RADIO 
CONTROL FOR 
MODELS RADIO 

CONTROL [OR 

MODELS 

SHIPS, BOATS and AIRCRAFT 

By F. C. JUDD 

With sections on servo- 

mechanisms by 

RAYMOND F. STOCK 

More than 200 illustrations circuits, 
working diagrams, photographs & tables. 

Each page is packed with information. 

192 Pages 

1 5 s Postage 1i- (5p) 
(75P) 

This book is basically an amalgamation of "Radio 
Control for Model Ships, Boats and Aircraft" and 
"Radio Control Mechanisms ". Additional material 
has been added on Multi -Channel Operation; Tran- 
sistorised Radio Control Receivers-one Simple and 
one Three -Channel; A Compact Efficiency Aerial; 
Deac Battery Information; Licence Conditions, etc. 

To Data Publication Ltd., 57 Maida Vale, London, 
W.9 

Please supply copy(ies) of your publica- 
tion "RADIO CONTROL FOR MODELS" DATA 
BOOK No. 16. 

I enclose cheque /crossed postal order for 

NAME. 

ADDRESS 

BLOCK LETTERS PLEASE 
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SE CRET 
S WITCH 

by 

L. MORRIS 

A neat method of immobilising low voltage 
equipment 

IT IS AN EASY MATTER TO ADD A "SECRET" ON-OFF 
switch to low voltage battery- operated transistor 
equipment, the only proviso being that the equip- 

ment must be housed in a wooden cabinet. The 
writer fitted such a switch to the family transistor 
radio, after his youngsters had devised a game which 
involved switching on the set, then leaving it at full 
volume - slightly off -tune ! After the switch had 
been fitted they were unable to get the set to func- 
tion, whereupon they turned their attention to other 
pursuits which were somewhat less nerve -racking. 

THE SWITCH 

The "secret" switch is provided by a magnetic dry 
reed switch mounted inside the cabinet of the radio 
or other controlled equipment, this being wired in 
series with the battery supply. It is actuated by a 
magnet placed in an appropriate position outside the 
cabinet. 

The scheme is illustrated in Figs. 1(a) and (b). The 
dry reed switch is held in place on the inside of the 
cabinet wall by two small clamps made out of tin- 
plate. A layer of black insulating tape is wound over 
the glass of the switch at the appropriate points to 
prevent the metal clamps making direct contact with 
the glass. Each clamp is secured by means of a 
cheese -head 2BA steel bolt. Before being fitted, the 
heads of these bolts are filed down so that they 
provide a flat surface which is approximately Tain. 
proud of the outside surface of the cabinet, as shown 
in Fig. 1(b). They are spaced apart such that the 
dimension shown as "X" is equal to the length of 
the magnet to be used. 

To actuate the switch, the magnet is placed, out- 
side the cabinet, on the filed flat surfaces of the two 
2BA bolt heads, whereupon its own magnetism holds 
it in place. The bolts and tinplate clamps carry the 
field to the dry reed switch which then closes and 
allows the radio, or other controlled equipment, to 
be operated. If the magnet is later removed the dry 
reed switch opens, and the equipment cannot then 
function. The magnet can be carried in one's pocket 
when not employed for switching on the equipment, 
or kept in a safe place, according to individual 
requirements. 
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lamp 

Dr; reed 

SW to 

amp 

Insulating 
tape 

(a) 

Bolt heads 

filed flat 

1/16" 

(b) 

Outside surface 
of cabinet 

Fig. 1(a). How the dry reed switch is mounted 
inside the cabinet 

(b). Detail giving a side view of switch mount- 
ing with the cabinet side in section, and 

showing also the filed -down bolt heads 

If the wooden cabinet on which the dry reed 
switch is mounted has a thin wall, it will probably 
be possible to use aluminium clamps to secure the 
dry reed switch instead of tinplate, since sufficient 
field to operate the switch will be available via the 
steel bolts on their own combined with the physical 
presence of the magnet itself on the outside of the 
cabinet. A little experiment will soon determine 
which metal can be employed for the clamps. It 
is essential, of course, for the bolts to be steel as the 
magnet will not, otherwise, remain in position on 
the outside of the cabinet. 

POSITIONING 

The magnet and securing bolts can be fitted to 
the top, front, back or any side of the cabinet, as 
convenient. Dry reed switches and magnets are avail- 
able from most electronic component retailers and 
any type will be suitable for the present ,application. 

It has to be remembered that dry reed switches 
are rated at rather low contact currents. In the 
present scheme the switch should not be directly 
interposed between the battery and the large -value 
electrolytic capacitor which normally appears across 
the supply rails of a radio or other transistor equip- 
ment. If the switch were so connected, the switching - 
on surge given by applying the battery suddenly to 
the discharged electrolytic capacitor could exceed 
the current rating of the switch, and its contact life 
would be reduced accordingly. The switch must, 
therefore, be inserted into circuit after the large -value 
electrolytic capacitor, as shown in Fig. 2. 
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Dry reed 

switch 

To radio 
or 

equipment 
circuit 

Air 

Existing 
on-off 
switch 

Large -value i electrolytic 
capacitor 

1 

Fig. 2. The dry reed swi ch must be inserted 
in circuit after the usua large -value electro- 
lytic capacitor across the supply rails, in the 

manner shown here 

This means that, when the equipment is switched 
on with the "secret" switch open, the battery will 

connect to the electrolytic capacitor but will not be 

applied to the remaining circuits of the equipment 
being controlled. There will, in consequence, be a 

discharge from the battery into the leakage resistance 
of the electrolytic capacitor; but this should be very 
small in practice. In the writer's case, the discharge 
current into the electrolytic capacitor (a 100µF com- 
ponent) was found to be less than 10µA. 

A small price to pay for domestic peace ! 

Obítuarp 
R. N. L. CAWS, F.C.A., G3BVG 

Norman Caws, a former President and Honorary 
Treasurer of the RSGB, died on 2nd November at the 

age of 69. 
Educated at the City of London School, he qualified 

as an incorporated accountant in 1926 and as a char- 
tered accountant in 1960. He and his brother were part- 
ners in a firm of accountants, and from 1937 to 1967 he 

was director and secretary of a public company. He 

retired in 1967. 
He first became interested in amateur radio in 1923, 

joined the RSGB in 1946 and became licensed in 1947. 

His services to the Society began in 1958, when he 

was appointed Honorary Treasurer, serving also on the 

Finance and Staff and VHF Committees. His next appoint- 
ment was to a special committee established to organise 
the Golden Jubilee celebrations. Norman had to forego 
his duties as Honorary Treasurer in 1963, the year of the 
Jubilee, when he was elected President of the Society. 

He was closely involved with the purchase of 35 

Doughty Street as the Society's new headquarters, and 

his skill as an accountant was invaluable in the intricate 
business of the financial arrangements involved. He was 

a director and secretary of the Lambda Investment Com- 
pany, the Society's property- owning subsidiary. 

In token of its appreciation of all his arduous work, 
often carried out under difficult circumstances, the 
Society's Council recently elected him an Honorary 
Member, an honour which was to have been formally 
announced at the next Annual General Meeting of the 
Society. 

The funeral took place on 9th November at Mortlake 
Crematorium. 

We extend to his widow and family our sincere 
sympathy. 
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INEXPENSIVE 
BURGLAR 
ALARM 

by 

A. G. WOOD 

Use this simple low cost alarm to defend 
your premises against intruders. A special 
feature is a third wire which, when short- 
circuited to the switch wiring, also triggers 

the alarm 

A 
VERY SIMPLE TYPE OF BURGLAR ALARM IS SHOWN 
in Fig. 1. Here switch S, with normally open 
contacts, is fitted to the door or window which 

is to be protected, and it closes when the door or 
window is opened. One disadvantage of this system 
is that if the wires are discovered and cut by an in- 
truder the alarm will fail to operate. Another dis- 
advantage is that it is often easier to fit, at the door 
or window to be protected, a switch which is 
normally closed rather than one which is normally 
open. 

1= 

Bell 

.r. 

T 
Fig. 1. A very simple form of burglar alarm 

Fig. 2 shows a somewhat improved alarm. In this 
circuit the bell is arranged to ring when the relay 
is not energised, S being now normally closed. With 
this circuit the alarm will sound if the wires to the 
switch are cut but it still has disadvantages. The main 
disadvantage is that the life of the battery will be 
short because of the current which must flow all the 
time to keep the relay energised. The battery could 
be replaced by a mains supply unit, but the alarm 
would then be dependent upon continuous availability 
of the mains supply. Again, the alarm is still very 
easy to defeat. Nowadays many people know that 
alarm circuits are not likely to be as simple as the 
one shown in Fig. 1 and that cutting the wires would 
probably cause the alarm to sound. This alarm can, 
of course, be prevented from operating by short - 
circuiting the wires to the switch. 
314 

Normally closed 
relay contacts 

Relay 

Fig. 2. In this system, switch S is normally 
closed until the associated door or window is 
opened. The relay contacts are shown in the 

energised condition 

TRANSISTOR ALARM 

By making use of five resistors and two transistors 
a more effective alarm may be constructed. The cir- 
cuit for this improved alarm is shown in Fig. 3. 
Wires 1 and 2 are normally short -circuited together 
by `switches' on doors and windows, etc. Any num- 
ber of `switches' (which need not be actual switches 
but could be suitable lengths of fine wire, as de- 
scribed later) may be employed, all connected in 
series. Wire 3 follows the same route as wires 1 and 
2 but is not connected to anything outside the 
alarm unit. TR1 is biased off by R3 as long as wires 
1 and 2 are short- circuited together or provided 
there is a fairly low resistance between them. If any 
one of the switches opens, or if either wire 1 or 2 
is cut, TRi and hence TR2 conducts and the bell is 
activated. Wire 3 is carried along with 1 and 2 to 
make it more difficult to defeat the alarm; if wire 3 
is short- circuited to 1 or 2 the alarm sounds. 

Hence, the alarm will sound if: 
1. one of the switches on a door or window opens; 
2. all three wires are cut; or 
3. all three wires are short -circuited together. 

In practice it is possible to run two wires from 
one switch to the next if the system is arranged in 
a loop, as shown in Fig. 4. This is the recommended 
way of setting up the alarm, and it is quite difficult 
to defeat the system provided the alarm unit itself 
is in an inaccessable position. 

The current taken from the battery is very low 
except when the alarm is activated. The life of the 
battery should be several months, but would be 
greatly reduced if the bell were allowed to ring for 
any length of time. 

SUITABLE SWITCHES 

The switches used to protect doors or windows 
could be made from a few pieces of brass strip, but 
the most reliable type to use are magnetic reed 
switches. A reed switch is mounted on, or in, the 
door frame and a magnet is positioned on the door 
so that when the door is closed the magnet comes 
near enough to the reed switch to cause its contacts 
to make. When the door opens the magnet moves 
away from the switch, which then opens and causes 
the alarm to sound. The same scheme is used with a 
window, the reed switch being mounted on or in the 
window frame. In the case of steel door or window 
frames, the reed switch and magnet should be 
mounted on small blocks of wood to prevent the 
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c 

BC 107 

Bell 

TR2 

0C26 

DI 

OA81 

B 
I 

6V 

T 

COMPONE 

Resistors 
(All resistors i watt 10 %) 

RI 47052 
R2 47k52 
R3 3.3k52 
R4 22012 
R5 2201 

Semiconductors 
TR1 BC107 
TR2 0C26 
DI 0A81 

Battery 
0026 B1 6 -volt `Lantern' battery 

(Ever Ready) 
Fig. 3. The circuit of the transistor alarm unit 

described in this article 

metal frame from interfering with the operation of 
the switch. (Suitable dry reed switches and magnets 
are available from Home Radio (Components) Ltd., 
under Cat. Nos. WS119 and WS124 respectively.) 

To protect a room, attic or cellar temporarily, a 
length of fine copper wire (about 40 s.w.g.) may be 
included in the series circuit of switches. This wire 
can be strung across the room or doorway at a 
height of about 9in. above the floor. Even during the 
day such a wire would be almost invisible and would 
not be noticed. It breaks very easily, and as soon as 
somebody walks into it the alarm will be triggered. 

If for any reason it is necessary to make use of 
normally open switches, these may be connected 
between wires 2 and 3 or between wires 1 and 3. 

Normally closed 
switches on doors . 

windows. etc 

® 

Fig. 4. The recommended method of wiring 
up the switches in the burglar system 

CONSTRUCTION 

The alarm unit may be constructed in any con- 
venient case. One unit was fitted under the plastic 
cover on the bell. It is important that TR2 should 
have low leakage, and the standing current for the 
unit should be less than 0.5mA. For the unit just 
referred to it was 300µA. If the current is higher 
than 0.5mA it indicates that either there is an error 
in the wiring or TR2 has a rather high leakage. In 
the latter case the alarm should still function but the 
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type 996 

Miscellaneous 
Electric bell 
Door and window switches, as required 
Connecting wire 

battery life will be reduced. (Be careful not to set 
off the alarm when measuring the standing current. 
A 0-1mA meter will object to having half an amp 
passed through it!) 

The bell should be a good quality low voltage type 
which draws a low operating current. The inexpen- 
sive types available on the electrical counters of 
chain stores tend to draw excessive current and 
should not be used. That employed by the author 
drew a current of 0.5 amp, and no heat sink was 
required for the 0C26. Also, do not use a heavy 
duty bell or this will overload the 0C26. Diode D1 
is included in circuit to protect the 0C26 from high 
voltage back- e.m.f. `spikes' generated in the bell. 
Take care to connect D1 into circuit with correct 
polarity. 

When the unit is completed check that the bell 
rings when the circuit between wires 1 and 2 is 

broken, or when wire 3 is short -circuited to 1 or 
2. The unit should be tested from time to time to 
determine whether the battery is still in good order. 

NEW INDUSTRIAL MONITORING 

EQUIPMENT TELEPHONES PERSONNEL 

WHEN FAULTS OCCUR 

A new industrial monitoring unit that will indicate 
failures in equipment at remote points has been de- 
veloped by the Industrial Automation Division of 
Shorrock Developments Ltd., Blackburn, a subsidiary of 
Hawker Siddeley Dynamics. The monitoring unit can 
be linked to Shorrock's Tele- alarm, which automatically 
makes a telephone call to a number of different people 
and advises them of the defect by means of a tape 
recording. 

Typical applications are in manufacturing processes, 
long -running computer programmes and boilerhouses 
where staff are not required on hand unless a fault 
occurs. The Shorrock equipment is modular and can be 
tailored to monitor any number of points. 
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BI -PAK WAREHOUSE CLEARANCE 
Over 1 Million Semiconductors must be sold. 

Order any or all of these. Bargain "SALE" PAKS. 
Listed Below "NOW" 

UNSORTED /UNTESTED /UNCODED /UNBEATABLE 
PAK. VALUE 
Order Price 
No. Qty. Description per PAK 

SAI 150 Germ. Trans. PNP Mixed lots 10 /- 
SA2 200 Germ. & Sil. Alloy Trans. PNP 10 /- 
SA3 100 Germ. A.F. Trans. 300mW PNP 10 /- 
SA4 200 Sil. Alloy Low gain switching Trans. PNP .._...._ 10/- 
SAS 100 Sil, planar plastic trans. PNP 10 /_ 
SA6 100 Sil, plastic planar trans. NPN 10/- 
SA7 100 Sil, planar Trans. TOS plastic PNP 800mW 20/- 
SA8 100 Sil. planar trans. TO18 plastic NPN 500mW 20/. 
SA9 100 Sil. planar trans. plastic NPN med. & high gain 20/- 

DIODES 
SB1 200 GERM Diodes Gen.P 10/- 
SB2 200 GERM Gold Bonded 
S133 200 Sil. Switching Diodes 50mA _. 10 /- SB4 200 Sil. Gen.P. Diodes 200mA 10/- 
SB5 300 Sil. & Germ. Mixed Diodes 10 /_ 
The following are all new and Fully Tested Transistor Packs. 
ST1 50 PNP Trans. Mixed a l l coded Germ . ............................ 20/- 
ST2 40 NPN Germ. To -5 2G339 Eqvt. 2N1302 ACI27 20/_ 
ST3 40 PNP Germ. AF 2G371B OC71 -75 type 20/- 
ST4 30 PNP Germ. VHF- 2G407L= AF117 =0C170 uncoded 20/- 
ST5 30 PNP Metal Alloy VHF 800m /cs Trans, _.._.._... 20/- 
ST6 40 PNP /NPN Assorted Trans. all coded .... ........ - 20/ 
ST7 40 D1374 RF Trans. Eqvt. ASYS2 0C44/45 20/- 
ST8 40 2N706 NPN Switching Sil. Trans. 
ST9 30 2N708 NPN Sil. Trans. 
ST10 30 BSY28 NPN Sil. Trans. 
STI 1 25 2N3703 PNP Sil. Trans. 
ST12 25 T1S48 =2N2368 NPN 400m /cs 
ST13 25 SE/2N3646 NPN TO -18 plastic 350 m /cs 
ST14 40 253010 Sil. Alloy Trans. PNP TOS 

20/- 
20/- 
20/. 
20/- 
20/- 
20/- 
20/- 

WHEN ORDERING PLEASE MENTION PAK. ORDER NO. IN ALL 
CASES. CLUBS, SCHOOLS & OTHER ORGANISATIONS REQUIRING 
LARGER QUANTITIES (100 min.) MAY SUBMIT THEIR OFFERS NOT 
LATER THAN Ist FEB. 1971. 100 min. STI -5T14. 1000 min. SAI -SB5. 

* * NEW STOCK ITEMS * 
1 AMP SILICON RECTIFIERS ! MINIATURE 

TYPE PRICE EACH AND QUANTITY PRICE (PLASTIC CASE 
Ply 1 -49 50 -99 

* 
100+ 

1N4001 
1N4002 

50 
100 1/- 10d. 9d. 

1N4003 200 1/3 1/1 11d. 
1N4004 400 1/6 1/4 1/1 
1N4005 600 2/- 1/9 1/6 
IN4006 800 2/6 2/3 2/_ IN4007 1000 3/- 2/9 2/6 

300mW GLASS SILICON RECTIFIERS Do-7 
VOLTAGE RANGE 50- 1000PIV AND PRICE AS FOLLOWS: 

Case 

1 -49 50 -99 100+ 
50V 9d. each 8d. each 7d. each 

100V 10d. .. 9d. , 8d. 
200V lld. 10d. 9d. 
400V 1/2 1/1 
600V 1/4 ,. 1/3 1/2 
800V 1 /11 1 /10 1/9 1000V 2/3 2/2 2/- .. 

GENERAL PURPOSE GERM. PNP POWER 
TRANSISTORS 

Coded GP100, BRAND NEW To -3 CASE. POSSIBLE REPLACEMENTS FOR: 0C25- 28- 29- 30- 35 -36. NKT401.403- 404 -405 -406. 450 -451 -452 -453. T13027 -3028. 2N250A, 2N456A- 457A -458A. 254511 -51I A & B. 2G220 -222, ETC. SPECIFICATION: 
VCBO 80V VCEO 50V IC IOA PT 30 WATTS HEE 30 -170. 
PRICE: 1 -24 25 -99 100+ 

8/6 each 8/- each 7/3 each 

GENERAL PURPOSE SILICON NPN POWER 
TRANSISTORS 

Coded GP300. BRAND NEW To -3 CASE. POSSIBLE REPLACEMENT FOR: 2N3055, BDY20, BDY11. 
SPECIFICATION: VCBO 100V. VCEO 60V. IC 15AMPS. PT. 115 WATTS. Hfe 20.100. FT1 MHZ. 
PRICE: 1 -24 25 -99 100+ 

11 /- each 10/- each 9/6 each 

SEMICONDUCTOR HANDBOOK 
240 PAGES OF SUGGESTED CIRCUITS - TRANSISTOR OUTLINES AND SEMICONDUCTOR SPECIFICATIONS. INTRODUCTION AND EXPLANA- TION IN Il LANGUAGES: ENGLISH, DUTCH, FRENCH, GERMAN, INDONESIAN, SWEDISH, SPANISH. PORTUGUESE, ITALIAN, ARABIAN, 
SERBO- CROATHIAN. A HANDBOOK FOR ALL SEMICONDUCTOR 
USERS. (DUTCH PUBLICATION). PRICE 28/6 incl. P & P. 

SEND ALL ORDERS 
FOR BY- RETURN SERVICE 

WHEN ORDERING PLEASE USE PAK NO'S 
WHERE POSSIBLE AND DESCRIPTION. 

BI- PAK =LOW COST IC'S 

BI -PAK Semiconductors now offer you the 
largest and most popular range of I.C.'s avail- 
able at these EXCLUSIVE LOW PRICES. TTL 
Digital 7454 Series fully coded. brand new. 
Dual in -line plastic 14 and 16 pin packages. 

BI -PAK 
Ord. No. Sim. Type Description 
BP 00 7400N Quad 2 -Input NAND 

GATE 
BP 01 740154 Quad 2 -Input NAND 

GATE - OPEN COL- 
LECTOR 

BP 04 7404N HEX INVERTER 
BP 10 7410N Triple 3 -Input NAND 

GATE 
BP 20 7420N Dual 4 -Input NAND 

GATE 
BP 30 7430N Single 8 -Input NANO 

GATE 
BP 40 7440N Goal 4 -Input BUFFER 

GATE 
BP 41 7441N BCD to decimal decoder 

and N.I.T. Driver 22/6 
BP 42 7442N BCD to decimal decode 

BP 50 745054 Dual Input AND /OR/ 
22/6 20/- 17/6 

NOT GATE - expendable 6/6 S/6 4/6 
BP 53 7453N Single 8 -Input AND/ 

OR /NOT GATE - ex- 
pandable 6/6 5/6 4/6 BP 60 7460N Dual 4 -Input - expand. 
able 6/6 S/6 4/6 

BP 70 7470N Single 1K Flip -Flop - 
edge 

BP 72 7472N Single riMastedr Slave IK / 8/ 7/ 
Flip -Flop 9/- g/- 7/_ 

BP 73 7473N Dual Master Slave IK 

BP 74 7474N DualFDPFlip-Flop 10/- 9/- 8/6 
BP 75 7475N Quad Bistable Latch 11/- I0 /- 9/6 
BP 76 7476N Dual Master Slave Flip - 

Flop with preset and 
clear 11/- 10/- 9/6 

BP 83 7483N Four Bit Binary Adder 16/- 22/6 10 /- 8P 90 7490N BCD Decade Counter 21/6 20 /- 17/6 
BP 92 7492N Divide by 12 4 Bit 

Binary Counter 22/6 20/- 17/6 
BP 93 7493N Divide by 6 4 Bit 

Binary Counter 22/6 20/- 17/6 
BP 94 7494N Dual Entry 4 Bit Shift 

Register 22/6 20/- 17 /S 
8P 95 7495N 4 Bit Up -Down Shift 

Register 21/6 20/- 17/6 
BP 96 7496N S Bit Shift Register 24/_ 11 /- 18 /6 

Data is available for the above Series of Integrated Circuits 
in booklet form, price 2/6. 

Brand new. Full to manufuturen' specification. 
BP 709 OPERATIONAL AMPLIFIER 

Dual -in -line 14 pin package. SN 72709 and sonilar to MIC 7C9 
8 ZLD 709C. PRICE EACH 1 -24 25 -99 100 up 

This is a high performance - 

h/h Bm- 
pe operational once out with high im- 

pedance differential inputs and low impedance output. 

Price and yty. prices 
I -24 25.99 IOOup 

6/6 S/6 4/6 

4/6 
6/6 

6/6 

6/6 

6/6 

6/6 

S%6 

S/6 

S/6 

5/6 

S/6 

20/- 

4/6 
4/6 

4/6 

4/6 

4/6 

4/6 

17/6 

TTL INTEGRATED CIRCUITS 
Manufacturers' "Fall outs" - out of spec devices including functional 
units and part functional but classed as out of spec. from the manufacturers' very rigid specifications. Ideal for learning about I.C.'s and experimental work. on testing. some will be found perfect. 
PAK No. PAK Na, 
UIC00 = 5 x 7400N . 10/- UIC73 5 x 7473N . 10 /- 
UtC01 - 5 x 7401N .. 10 /- UIC74 5 x 7474N . 10/- UICO2 -= 5 x 7402N .. l0 /- UIC7S 5 x 7475N . 10 /- UIC03 S x 7403N . . 10 /- U1C76 S x 74765 . 10/- UIC04 == 5 x 7404N . 10 /- UIC80 5 x 7480N . . 10/- 
UICIO ,. 5 x 74010N .. 10 /- UIC83 S x 748354 . 10 /- 
U IC20 - S x 7420N . . 10 /_ UIC86 5 x 7486N . 10/- 
U IC40 -- S x 7440N . 10 /- UIC90 S x 7490N . 10/- UIC41 5 x 7441AN . . 10/- UIC92 5 x 7492N . UIC42 -- 5 x 7442N . . 10 /- UIC93 S x 7493N . 10 /- UIC50 = 5 x 7450N .. 10 /- UIC94 S x 7494N . 10 /- 
Ú1051 5 x 7451N . . 10/- UIC95 S x 749554 . 10 /- UIC60 =- 5 x 7460N .. 10/. UIC96 S It 7496N . 10 /- UIC70 - S x 7470N .. 10/- UICXI - 20 x M d 74's 30/- UIC72 = 5 x 74725 .. 10 /- 
Packs cannot be split but 20 assorted pieces (our mix) is avail. able as Pak UIC XI. Every Pak carries our Bi -Pak Satisfaction or money back Guarantee. 

DUAL -IN -LINE DOW PROFILE SOCKETS 
14 6 16 lead sockets for use with Dual.In -Line Integrated Circuits. Order No. Price: 1 -24 25 -99 100 

up T5014 14 
T5016 16 pin 

type 7/6 6/- 5 /3 
Pin type 10/- 8/6 7/9 

RTL FAIRCHILD (U.S.A.) I.C's 
RTL Micrologic Circuits Qty. prices each 
Epoxy case To -5 temp range I5' -S5'C I -I I I2 -24 25 -99 100 µL 900 Buffer 8/- 7/- 6/6 5/6 µL 914 Dual two -input GATE . . 8/- 7/- 6/6 5/6 pl. 923 1 -K Flip -flop . 10/6 10/_ 9/6 9/_ Full data and circuits for IC's in Booklet form price 1/6 each. µÁ703E Linear RF -IF AMPLIFIER I1/- 10/- 9/- 8/3 PLASTIC CASE To -5 6 lead up to 100 m /cs. 

DTL Dual In -Line PackageTL 
DIGITAL I.C.'s 

Price Type MC 844P Expandable dual 4 -input Nand Power Gate 10/- each Type MC 845P Clocked Flip-Flop . . 15 /- each Type 862 Triple 3 Input NAND /NOR Gate . . . 10/- each 
FULL DATA SUPPLIED WITH UNITS 

Please send all orders direct to our Warehouse B dispatch dept. 
BI -PAK Semiconductors, P.O. BOX 6, WARE, HERTS. 
Postage and packing dd 1 / -. Overseas add extra for Airmail. 

Minimum order I0 / -. Cash with order please. 
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VALUE ALL THE WAY 
LINEAR 

INTEGRATED 
CIRCUITS 

El -PAK 
MONOLITHIC 

AMPLIFIERS 
(TO -S lead) 

BP709C, Operational am- 
plifier, 15/- each. 

5P701 C, Operational am. 
plifier (with Zener 
output), 12/6 each. 

BP702C, Operational am- 
plifier (with direct 
output, 12/6 each. 

BP501, ide band ampli- 
fier, 18)- each. 

BP521, Logarithmic wide 
band amp., 14/- each. 

BP20 /C, General pur 
lpone amplifier (T0-5 B 

ead), (voltage or cur- 
rent amp.), 12/6 each 

I.C. Operational Ampli- 
fier with Zener output. 
Type 70I C. Ideal for P.E. 
Projects. 8 Lead TO-5 
use. Full data. 

Our price 12/6 each 
5 off II/ - each. Large Qty. 
Prices quoted for. 

SIL. G.P. DIODES 
300mW 30 .. 10/- 
40PIV(Min.) 100 .. 30/- 
Sub -Min. 500 .. ES 
Full Tested 1,000 .. [9 
Ideal for Organ Builders. 

O A200 /0 A202 
Each 1/9 

SILICON Diodes 

100 + 1/3 
500 } 1/I 

1000 off [30 

* TRADE * 
SEND FOR YOUR 

FREE CATALOGUE 

NULLARD I.C. 
AMPLIFIERS 

TAA243 Operational 
amplifier, 70/- each. 

TAA263, Linear AF 
amplifier, 15/- each. 

TAA293, General pur- 
pose amplifier, 19/6 
each. 

CA3020 RCA (U.S.A.) 
LINEAR 

INTEGRATED 
CIRCUITS 

Audio Power Amplifier, 
30 /- each. 

OTHER 
MONOLITHIC 

DEVICES 
DI3D1 Silicon Unit I 

switch 10 /- each. 
A Silicon Planar, mono- 
lithic integrated circuit 
having thyristor electrical 
characteristics, but with 
an anode gate and a built - 
in "Zener" diode be- 
tween gate and cathode. 
Full data and application 
circuits available on re- 
quest. 

Silicon Microwave 
Diodes Sylvania 

(U.S.A.) 
IN218 and IN218R 
matched pair S. Band 
mixer. Max overall noise 
faction 13.7dB at 3,000 
m /cs Brand new and box- 
ed. Clearance Priced /- pr. 

EX- EQUIPMENT 
M ULLA RD 

AF 1 17 transisto L g 
can 4 lead type. Leads 
cut short but still usable. 
Real value at 15 for 10 / -. 

ADI61 ADI62 
NPN PNP 

MATCHED COMPLE- 
MENTARY PAIRS OF 
GERM. POWER 
1 RANSISTORS. 
For mains driven out- 
put stages of Amplifiera 
and Radio receivers. 
OUR LOWEST PRICE 
OF 12/6 PER PAIR. 

HIGH POWER SILI- 
CON PLANAR TRAN- 
SISTORS. TO -3. 
Ferranti ZT1487 NPN 
V CB60 I c 6A IT. 1M /cs 
VCE 40 Pcot. 75 W 
VEB8 hFE 15.45 

Price 6/- each 

2N3055 115 W. SIL 
POWER NPN 
OUR PRICE 12/6 each 

FULL RANGE OF 
ZENER DIODES 

VOLT. RANGE 2 -33V 
400mW (DO -7 Case) 2/6 

1 -5W (Top -Hat) . ... 3/6 
IOW (50 -10 Stud) .. 5/- 
All fully tested 5% toi. 
and marked. State volt- 
age required. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and G 'd 
Pak No. EQVT. 
TI 82G37IA OC71 
T2 8 2G374 OC75 
T3 8 2G3744A OCBI D 
T4 8 2G38I A OC81 
15 8 2G382T 0082 
16 8 2G344A OC44 
T7 8 20345A 0C45 
TB 8 20378 OC78 
TO 82G399A 2N1302 
T1082G417 ÁF117 

All I0/- each pack 

2N2060 NPN SIL. 
DUAL TRANS. CODE 
D 1699 TEXAS. 
OUR PRICE 5/- each. 

120 VCB NIXIE 
DRIVER TRANSIS- 
TOR Sim. BSX2I & 
C407. 2N1893 FULLY 
TESTED AND CODED 
NDI20. 1 -24 3/6 each. 
TO -5 NPN 25 ups/ -each 

Sil, trans. suitable for 
P.E. Organ. Metal TO -18 
Eqvt. ZTX300 1l- each. 
Any Qty. 

FREE 
One 10 / -Pack of your 
own choice free with 
orden valuad 64 or 
over. 

AF239 PNP GERM, 
SIEMENS VHF TRAN- 
SISTORS. RF MIXER 
& OSC. UP TO 900 
MHZ. USE AS RE- 
PLACEMENT FOR 
AFI39 -AF 186 & 100's 
OF OTHER USES IN 
VHF. OUR SPECIAL 
LOW PRICE: 1 -24 7/6 
each, 25 -99 6/9 each, 
100 + 6/- each. 

FET'S 
2N 3819... . 7l- 
2N 3820.... 18 6 
MPFI05... 8l- 

LOW COST F.E.T.a 
Fully Tested, Guaran- 
teed Perameters equit. 
to 2N3819, MPF102, 
2N5459. I -24 7/6 each; 
25 -99 6/3 each; 100 up 
5/6 each. Coded FE19. 
Full data sent. TO -72 
case. 

CADMIUM CELLS 
ORP12 8/6 

ORP60. ORP61 8/- each 

PHOTO TRANS. 
OCP, 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS NE SEMIIC 
-OP 

NDUCTORSED 
Satisfaction GUARANTEED in Every Pak, or money back. 

Pak No. 
U I 120 Glass Sub -min. General Purpose Germanium Diodes 10/- 
U2 60 Mixed Germanium Transistors AF /RF 10)- 
U3 75 Germanium Gold Bonded Diode. sim. OAS, OA47. 10)- 

U4 40 Germanium Transistors like OC81, AC128 10)- 
US 60 200mA Sub -min. Sil. Diodes 10/- 
U6 30 Silicon Planar Transistors NPN sim, BSY95A, 2N706 10)- 
U7 16 Silicon Rectifiers Top -Hat 750mA up to 1,000V ... 10/- 
U8 50 Sil. Planar Diodes 250mA OA/200/202 10)- 
U9 20 Mixed Volts I watt Zener Diodes 10/- 

U I I 30 PNP Silicon Planar Transistors TO -5 sim. 2N1132.. I0 /- 
U 13 30 PNP -NPN Sil. Transistors 0C200 & 25104 10 /- 
U14 ISO Mixed Silicon and Germanium Diodes 10)- 
U 15 25 NPN Silicon Planar Transistors TO -5 sim. 2N697 10 /- 
U16 10 3 -Amp Silicon Rectifiers Stud Type up to 1000 PIV 10/- 
U17 30 Germanium PNP AF Transistors TO-5 like ACY 17 -22 10/- 
U18 8 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10/- 
U19 25 Silicon NPN Transistors like BCI08 10/- 
U20 12 I.5 -amp Silicon Rectifiers Top -Hat up to 1,000 PIV 10/- 
U21 30 A.F. Germanium alloy Transistors 2G300 Series & 

OC71 I0/- 
U23 30 Madt's like MAT Series PNP Transistors 10/- 
U24 20 Germanium 1-amp Rectifiers GJM up to 300 PIV 10)- 
U25 25 300 Mc /s NPN Silicon Transistors 2N708. BSY27 I0 /- 
U26 30 Fast Switch ng Silicon Diodes like IN914 Micro-min 10/- 
U28 Experimenters' Assortment of Integrated Circuits, un- 

d. Gatas, Flip-Flops, Regi , etc., 8 Assorted Pieces 20)- 
U29 10 I amp SCR's TO-5 can up to 600 PIV CRSI /25- 600.. 20)- 
U31 20 Sil. Planar NPN . low noise Amp 2N3707 .... 10/- 
U32 2 5 Zener diodes 400mW D07 case mixed Volts, 3 -18 .. 10/- 
U33 I S Plastic case I amp Silicon Rectifiers 1N4000 series .. 10/- 
U34 30 Sil. PNP alloy trans. TO -5 BCY26, 25302/4 10 /- 
U35 25 Sil. Planar crans. PNP TO -18 2N2906 I0/- 
U36 25 Sil. Planar NPN trans. TO -5 BFY50/51/52 le /- 
U37 30 Sil. alloy trans. SO -2 PNP, 0C200 25322 I0/- 
U38 20 Fast Switching Sil. trans. NPN 400Mc /s 2N301 I 10/- 
U39 30 RF Germ. PNP trans. 2N130315 TO-5 10)- 
U40 10 Dual trans. 6 lead TO-5 2N2060 10/- 
U41 25 RF Germ. trans. TO -I OC45 NKT72 I0/- 
U42 10 VHF Germ. PNP trans. TO -I NKT667 AFI 17 I0/- 
rode Nos. mentioned above are given as a guide to the type of device 
n the Pak. The devices themselves are normally unmarked. 

NEW LOW PRICE TESTED S.C.R.'S 

IA 3A 7A I6A 30A 
(TO 5 (T0Ó6 (TO.48 (T0-48 
case) case) case) case) 

PIV each each each each PIV each 
50 416 5/- 9/6 10/6 25 20 /- 

100 5/- 6/6 10/6 12/6 50 231- 
200 71- 7/6 11/6 IS /- 100 28/- 
400 8/6 9/6 13 /6 18/6 200 32/- 
600 10/6 11 /6 15/6 25 /- 400 35)- 
800 12/6 I4/- IS /- 30 /- 600 80/- 

2 Amp POTTED BRIDGE RECTIFIERS 
200V. 10 / , 

DIACS 

FOR USE WITH TRIACS 
BRIO() .. .. .. .. .. 7/6 each 

SIL. RECTS. TESTED 
PIV 750mA 3A IOA 30A 

50 1/- 2/9 4/3 9/6 
100 1/3 3/3 4/6 15/- 
200 1/9 4/- 4/9 20/- 
300 2/3 4/6 6/6 22/- 
400 2/6 5/6 7/6 25/- 
500 3/- 6/- 8/6 30/- 
600 3/3 6/9 9)- 37/- 
800 3/6 7/6 II /- 40/- 

1000 5/- 9/3 12/6 50/- 
1200 6/6 11/6 IS /- 

TRIACS 
VBOM 2A 6A 10A 

100 14/70) 222/61 
200 17/6 20/- 28/- 
400 20 /- 24/- 35 /- 

VBOM = Blocking volt- 
age in either direction. 

1uALITY- TESTED PAKS 
6 Matched Trans. 0C44/45/81 18 1 0 . 10/- 
I' R.d Spot AF Trans. PNP .. 10/- 

16 W ice pot RF Trans. PNP I0/- 
5 Silicon Recta. 3 A 100 -400 PIV 10/- 
2 10 A Silicon Sects. 100 PIV 10 /- 
2 OC 1 140 Trans. NPN Switching. 1O)- 
112 A SCR 100 PIV 10 /- 

3 Sil. Trans. 25303 PNP 10/- 
3 200 Mc /. Sil. Trans. NPN BSY26/27 10)- 
3 Zener Dioden W 33V S% Tol. IO)- 
4 High Current Trans. OC42 Eqvt 10/- 
2 Power Transistors I OC26 I OC35 10/- 
5 Silicon Recta., 400 PIV 250mA . 10)- 
4 0075 Transistors I0)- 

1 Power Trans. OC20 I00V 10/- 
10 OA202 Sil. Diodes Sub -min.... 10 /- 
2 Low Noise Trans. NPN 2N929/30 10 /- 
I Sil. Trans. NPN VCB 100 ZT86 le /- 
8 OASI Diodes I0 /- 
4 0072 Transistors I0/- 
4 OC77 Transistors I0/- 
4 Sil. Recta. 400 PIV 500mA I0/- 
5 GET884 Trans. Eqvt. OC44 10/- 
5 GET883 Trans. Eqvt. OC45 .. 10/- 
2 2N708 Sil. Trans. 300Mc /s NPN IO)- 
3 GT31 LF Low Noise Germ Trans. 10/- 
6 IN914 Sil. Diodes 75 PIV 75mA.. I0/- 
8 OA95 Germ. Diodes Sub-min. IN69 10 /- 
3 NPN Germ. Trans. NKT773 Eqvt 10 /- 
2 0C22 Power Trans. Germ 10)- 
2 OC25 Power Trans. Germ. 10)- 
4 ACI28 Trans. PNP High Gain IO!- 
4 AC127/128 Comp pair PNP /NPN 10 /- 
3 2N1307 NPN Switching Trans. 10 /- 
7 CG62H Germ. Diodes Eqvt. OA71 101- 
3 AFI 16 Type Trans. _ 10 /- 

12 Assorted Germ. Diodes Marked 101- 
4 AC126 Germ. PNP Trans 101 - 
4Silcon Rect . 100 PIV 750mA 10 /- 
3 AFI 17 Trans. 10 /- 
7 OCOI Type Trans Ng- 
3 OCI71 Trans... . ........... 10 /- 
5 2N2925 Sil. Epoxy Trans 10)- 
7 OC71 Type Trans. 10/- 
2 25701 Sil. Trans. Texas.... .. 10/- 
2 10 A 600 PIV Sil. Recta. 1S45R 10 /- 
3 BC108 Sil. NPN High Gain Trans 10/- 
1 2N9 1 0 NPN Sil. Trans. VCB 100 10/- 
2 1000 PI V Sil. Rect. I.5 A 853310 AF 10 /- 
3 BSY95A Sil. Trans. NPN 200Mc /s. 10% 
3 OC200 Sil. Trans. 10)- 
2 GET880 Low Noise Germ. Trans. 10 /- 
I AF139 PNP High Frey Trans..... 10/- 
3 NPN Trans. I ST141 & 2 STI40 I0 /- 
4 Madt's 2 MATIOO & 2 MATI20... I0/- 
3 Madt's 2 MATIOI & I MATI21 ... 10)- 
4 0CM Germ Trans. AF 
3 ACI27 NPN Germ. Trans. 10)- 

1 2N3906 Sil. PNP Trans. Motorola 10 /- 
2 Sil. Power Rects. BYZ13 IS)- 

1 Sil. Power Trans. NPN IOOMc!s 
TK201 A 1S /- 

2 2N1132 PNP Epitaxial Planar Sil 
3 2N697 Epitaxial Planar Trans. Sil IS /- 
4 Germ. Power Trans. Eqvt. OCI6 IS /- 

1 Uni7j7unction Trans. 2N2646 .... 15 /- 
2 Sil. Trans 200Mcfs 60Vcb iT83/84 IS /- 

20 NKT Trans. AF. RF. VHF. Coded -1- 
Eqvt. List . 10/- 

22N271í Sil. Epoxy Planar HFE225 15/- 
8 BY 100 Type Sil. Recta 20/- 

25 Sil. and Germ. Trans. Mixed, all 
marked. New 30)- 

LUCAS 35A SILICON 
RECTIFIERS 

Branded. 400 PIV. Special 
Price stud type, flying 
lead, 22/6 each. 

PRINTED CIRCUITS 
EX- COMPUTER 

Packed with semiconductors and 
components, 10 boards give a 
guaranteed 30 trans. and 30 
diodes. Our price 10 boards 10/ -. 
Plus 2)- P. & P. 

PLEASE NOTE. To avoid any 
further Increased Postal Ch 
to our Customers and enable us 
to keep our "By Return Postal 
service" which is second to none, 
we have re- organized and 
streamlined our Despatch Order 
Department and we now request 
you to send all your orders to- 
gether with your remittance. 
direct to our Warehouse and 
Despatch Department, postal 
address: El -PAK SEMICON- 
DUCTORS, Despatch Dept., 
P.O.BOX 6,WARE,HERTS. 
Postage and packing still I /- De, 

UNIJUNCTION 
UT46. Eqvt. 2N2646 
Eqvt. TI543. BEN300d 

5/6 EACH 
25-99 5/- 100 UP 4/- 

NPN SILICON PLANAR 
BC107(8/9, 2/- each; 50-99, 
I/10; 100 up, 1/13 each; 1,000 off, 
1/6 each. Fully tested and coded 
TO -18 case. 

SILICON HIGH VOLTAGE 
RECTIFIERS 

10-Amp 3 -K.V. (3000 P.I.V.) Stud [ Type with Flying 
I /- -.4. aeh 

SEMICONDUCTORS FOR 
"P.E." 50 +50 AMP. 

EACH TYPE EACH 
4/6 IN914 1/- 

12/6 0A200 I/- 
3/- BFYSI 3/6 
3/6 BYZI3 4/6 
3/9 40632 14 /- 
8/- 22V 14WZener 3/6 

TYPE 
2N1613 
2N3055 
2N3703 
2N3704 
2N3707 
2N3819 

GIRO No. 388 -7006 

BI-PAK 
63A 

High Street 
WARE 
Herts. 

P.O. Box 6 

WARE 
Herts. 

KING OF THE PA K S BIPAK GOARAIÜTTE SATTSIACTION OR MONEY BACK 
JANUARY 1971 

www.americanradiohistory.com

www.americanradiohistory.com


SPARK-FREE 
ELECTROLYTIC 

CHECKER 
by 

R. B. DEAN 

This simple and inexpensive test unit provides 
a quick and reliable check, without sparks 
or current surges, of smoothing and reservoir 

capacitors 

WHEN HUM BECOMES EVIDENT IN A MAINS -DRIVEN 
sound radio, record -player or TV receiver, the 
first components to come under suspicion are 

the reservoir and smoothing electrolytic capacitors. 
The usual test procedure employed here consists of 
applying a good capacitor across each electrolytic 
capacitor in turn. If the hum disappears when one 
of the electrolytic capacitors in the receiver (or 
record -player) is bridged by another in this manner, 
then the faulty capacitor has been located. 

AVOIDING SURGES 

To carry out this bridging test correctly the 
receiver under test should be switched off whilst the 
external bridging capacitor is connected across that 
in the receiver. The receiver is then switched on 
again and the effect of the added capacitor checked. 

However, such a procedure takes time and, so far 
as valve radio receivers and record -players are con- 
cerned, a busy service engineer may connect the 
external electrolytic capacitor across each internal 
capacitor in turn with the set switched on, regardless 
of the sparks and current surges which result when 
the connection is initially made. Carrying out the 
test in this manner is bad practice and can lead to 
such eventualities as the early failure of the 
associated h.t. rectifier. So far as TV sets are con- 
cerned, the process of adding extra capacitance to 
the h.t. circuits of the set when it is switched on is 
even more to be condemned. Should a large -value 
capacitor, of the type employed in TV receivers, be 
connected uncharged across, say, an existing TV h.t. 
reservoir capacitor when the set is turned on, it is 
quite probable that definite damage will result. 

Another reason why the application of an external 
capacitor across an existing one in a switched -on 
receiver represents bad practice is that the conse- 
quent surge can result in a temporary `cure' of an 
intermittent fault. An electrolytic capacitor internal 
foil connects to its terminals by rivetted joints, or 
by joints which similarly hold the two connecting 
metals together under pressure. Should such a joint 
develop resistance, the capacitor may cause hum to 
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appear in the receiver in which it is fitted. But, if 
an uncharged capacitor is connected across the 
faulty capacitor whilst the associated set is switched 
on, the resultant current surge may make the high 
resistance joint temporarily good again, whereupon 
the hum remains cleared after the bridging capaci- 
tor has been removed. The service engineer could 
be tempted to leave matters in this state and refrain 
from replacing what has apparently become a 
serviceable capacitor, but the internal capacitor joint 
is almost certain to go faulty again at some future 
time. The fact that a faulty capacitor has started 
to function correctly could even give rise to error. 
There is the possibility that the capacitor which has 
resumed correct operation is not the one that has 
been bridged, but is, instead, a capacitor connected 
to the bridged component by a low value smoothing 
resistor. 

TEST UNIT 

For the servicing of valve radios, record- players 
and TV receivers, all these problems can be banished 
at a single stroke by the use of the simple test unit 
whose circuit is given in the accompanying diagram, 

SI 

16yF 

2 

R 

47kn 'IOONF 

Test prod 3 watt c2 + 

w.w. CI 16pF 
IOONF 
300V 

wkg. 

500V 
T wkg. \o 

Test clip 

The circuit of the electrolytic capacitor test 
unit. This allows external capacitance to be 
connected across an h.t. reservoir or smooth- 
ing capacitor without sparks or current surges 

and which is employed with the set under test turned 
on. To use the unit, the crocodile clip is coupled to 
the h.t. negative rail of the set under test. Normally, 
this will be its chassis. If the set is a sound radio 
or record -player, switch S2 is set to the `16µF' posi- 
tion. With a TV receiver, 52 is set to the `100µF' 
position. The positive test prod is next applied to 
the positive terminal of the capacitor to be checked 
then, after about half a second with the radio or 
record -player, or after about three seconds with the 
TV receiver, push- button Si is pressed. Whichever 
capacitor was previously selected by S2 will now be 
nearly fully charged to the receiver h.t. voltage via 
R1, and the resultant current surge will be negligibly 
low. If the hum clears when SI is pressed, the faulty 
capacitor has been located. 

It can be assumed that a capacitor becomes nearly 
fully charged via a series resistor after a time equal 
to about five times the time constant of the two. 
The time constant (given by farads times ohms, or 
microfarads times megohms) for a 4.7kS2 resistor 
and a 16µF capacitor is 0.075 seconds. With a 4.7kS2 
resistor and a 100µF capacitor it is 0.47 second. 
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Thus, the minimum waiting time for the capacitor 
in the test unit to charge is approximately 0.4 second 
with S2 in the `16µF' position, and approximately 
2.5 seconds with S2 in the `100µF' position. After 
using the unit, the test prod and clip should be short - 
circuited together for the appropriate time to dis- 
charge the capacitor in the test unit. This can 
usually be done by merely applying the prod to the 
chassis of the receiver just checked before removing 
the clip. Remember that it is possible to obtain an 
unpleasant shock from the test prod and clip if the 
capacitor in the unit is not discharged. 

The components for the unit may be assembled 
in any small insulated case from which protrudes 
the two test leads. C2 is given a working voltage 
rating of 500 volts, and will cope with all standard 
valve radio or record -player h.t. voltages likely to 
be encountered. Cl is a high -value electrolytic 
capacitor of the type specifically intended for use in 
TV receivers. Push - button Si should be a heavy - 
duty component, as there will still be a small surge 
current when it is closed, and heavy -duty contacts 
will have longer life. A suitable type is the Bulgin 
S365, available from Home Radio under Cat. No. 
WS92. S2 can be any s.p.d.t. toggle switch with in- 
sulation suitable for h.t. voltages. 

BROADCAST NEWS 
INDONESIA 

Our Listening Post reports logging Radio Angkatan 
Udara (Air Force Radio) on the unlisted channel 01 

11322kHz from 1330 to close down at 1401GMT. 
Sign -off is made with announcements in Indonesian 
and a Polynesian -type melody (not `Love Ambon' 
as with other Indonesian stations). 

The power is 7.5kW, reports in English are wanted 
and the address is - Radio Angkatan Udara, 51 
Djalan Tjipinang, Tjempedak I, Polonia Djatinegara, 
Djakarta, Indonesia. 

RRI (Radio Republik Indonesia) Djakarta has 
been heard on 7270kHz at 1356GMT with announce- 
ments in Indonesian and Arabic -style songs and 
music. The power is 50kW. 

SOUTH VIETNAM 

Saigon, reports our Listening Post, has been heard 
on 7245kHz (20kW) from 1315 to 1330GMT. 
with announcements in Vietnamese and with Asian - 
style songs and music. 

SOLOMON ISLANDS 

The Solomon Islands Broadcasting Service, Honiara, 
has been logged on 7235Hz (5kW) from 1100 to 
1130GMT. Announcements by male and female 
speakers followed by short melody on flute -like in- 
strument at 1130 sign -off. 
JANUARY 1971 

CURRLT st:IILDULLS 
Times = GMT Frequencies = kHz 

* AUSTRALIA 
Radio Australia now broadcasts to Europe in 

English from 0645 to 0745 on 15330, this replacing 
the 9730 channel. The 11710 channel is used in 
parallel. At 0745 to 0915, these two outlets join the 
South Pacific Service in English. The General Asian 
Service, in English, can be heard from 1430 to 1730 
on 9550 and from 1500 to 1700 on 11740. The morn- 
ing broadcasts to Eastern USA and Canada are from 
1115 to 1215 and from 1215 to 1315 on 9580 and 
11710. 

* FINLAND 
The English and Finnish Service to North America 

is now from 0200 to 0300 on 9585. 

* MALI 
Radio Bomako can now be heard from sign -on 

at 0600 (sign -off 2300) on 5995, 7110 and 9710. The 
9710 channel signs -on one hour earlier at 0500. 

* JAPAN 
Radio Japan now broadcasts to Europe from 0645 

to 0845 on 17825 and 21535 and from 1930 to 2100 on 
9735 and 11950. The service for North and Central 
America and the Hawaiian Islands is now aired on 
17825 and 21640. 

* SWEDEN 
The current schedule of Radio Sweden, in English, 

is as follows - from 1230 to 1300 on 9715 (Far East) 
and 21690 (Africa); from 1400 to 1430 on 15240 
(South Asia) and 21585 (Eastern North America); 
from 1600 to 1630 on 6065 (Europe) and 11930 
( Middle East); from 1900 to 1930 on 11780 (Middle 
East) and 15240 (Africa); from 2045 to 2115 on 
6065 (Europe) and 9'715 (Far East); from 0030 to 
0100 on 5990 (Eastern North America); from 0200 
to 0230 on 5990 (Eastern North America); from 
0330 to 0400 on 9725 (Western North America) and 
from 0515 to 0545 on 11895 (Australia, New Zealand) 
and on 17840 (South Asia). 

* MONGOLIA 
Radio Ulan Bator is now scheduled, in English, 

from 1220 to 1250 on 15440 and 17780 and from 
2200 to 2230 on 9540 and 11860. Radio Ulan Bator 
can also be heard on 5054 around 1600. 

* NEPAL 
The External Service of Radio Nepal is now 

broadcast on Tuesdays and Saturdays from 1250 to 
1320 on 7165 and 11970. 

* USSR 
Radio Vilnius can be heard, in English, from 2230 

to 2300 on 7290 and 9685 on Fridays and Sundays. 

* HUNGARY 
Radio Budapest now radiates an English pro- 

gramme at 2130 on 6025 for Europe and to the Far 
East, Oceania and Asia on Wednesdays at 0800 and 
on Fridays at 1015 on 11910, 17160, 17800 and 21685. 

Acknowledgements to our own Listening Post 
and SCDX. 
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THE 'VENTURER' TRANSMITTER 

PART 2 
by 

J. BROWN, G3LPB 

Concluding details on this comprehensive c.w. /a.m. design, which covers 
all bands from 10 to 160 metres with switched band change 

VCÌ VC3 

VENTURER 

i MIC 

o 
AUDIO 

BAND 

v® AK 

KEY 

o 

P METER 

t 
410 

GA 

Function VR3 VR1 

switch 
s6 

LAYOUT 

sl VC2 VR2 s3 Main 
switch 

s4 

Fig. 10. Front panel layout of the transmitter 

The layout of the transmitter components can be 
judged from the photographs and the panel layout 
shown in Fig. 10. The front panel is 16in. by 7-fin. 
and the chassis is 11in. by 64in. by 2 }in. If desired, 
the constructor could employ dimensions which 
allow the transmitter to fit direct into a TU5 case. 
In the photograph showing the view looking down 
at the top of the chassis, the pi output circuit com- 
ponents can be seen mounted directly to the panel. 
Next to them, on the chassis, are the two TT11's 
and the 6AQ5, after which can be seen the extension 
shaft and coupler for the v.f.o. tuning capacitor. On 
the other side of this shaft are the two square cans 
for L4 and L5, the v.f.o. and driver valves, and the 
single square can for RFC2. 

The three square cans in line near the front of the 
panel contain L6 to L11. After these are the modu- 
lator valves, consisting of 12AX7 nearest the panel, 
12AU7 and the two EL84's. The stabiliser tube and 
relay are at the rear, near an octal power socket 
mounted on the rear apron of the chassis. 

The three v.f.o. grid coils and the v.f.o. tuning 
capacitor fit in an Eddystone die -cast box measuring 
4in. by 31 in. by 2in. (Home Radio Cat. No. E650). 
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VC4 

To aerial 

To RX aerial input 

The only component under the chassis requiring 
special mention is the range switch. This was made 
up with three 6 -way 2 -pole wafers (Electroniques 
Code No. TSW6 /2), a 10in. shaft ( Electroniques Code 
No. TSW /SH /10/2) and two 12in. lengths of 6BA 
studding (Electroniques Code No. TSW /ST /6/12). 
Spacers are required to give spacings of fin., 1áin. 
and 3in. respectively, working from the front of the 
switch. The end of the shaft is steadied by a bush 
fitted to the rear apron of the chassis. 

POWER SUPPLIES 

The power requirements for the transmitter are 
33 to 41mA for the v.f.o. and driver (current varies 
according to valves and tuning), 70mA for the modu- 
lator, and up to 90mA for the p.a. stage. All these 
currents are at an h.t. voltage of approximately 250. 
With no drive, the p.a. stage clamps at 30mA current. 

These requirements are fairly modest and con- 
structors should have no difficulty in making up the 
requisite supply unit, if they do not have one already 
available. A satisfactory circuit is illustrated in Fig. 
11. In this diagram, the transformer h.t. secondaries 
are rated at 120mA, which gives a good safety factor. 
The chokes can be smoothing chokes taken from 
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Rear view, illustrating v.f.o. assembly with the 
cover of the v.f.o. tuned circuit box removed. 
When this photograph was taken the v.f.o. coils 

were wound on non -standard formers 

discarded TV receivers. The supply unit is built 
separate from the transmitter, coupling to it by way 
of the power socket at the rear of the transmitter. 
It will be noted that the circuit of Fig. 11 also gives 
provision of a low voltage supply for the relay. The 
heater current required by the modulator is 2.2 amps 
and that, required by the p.a. and v.f.o. stages is 

3.5 amps. 

L1 

2 D2 

63V 

C3T 

HT+ PA. 

HT+ V.F.O. 

and driver 

R5 

6.3V P.A..V.FO. 

and driver 

Relay supply T 
C4 

L2 
HT+ modulator 

T2 
63V modulator 

Fig. 11. A suitable power supply unit 

JANUARY 1971 

TUNING UP 

After checking for faulty wiring, etc., the trans- 
mitter can be tested and tuned up. Note that the 
stabiliser tube (see Fig. 1 of last month's article) can 
be either an 0A5 giving 150 volts, or an 85A2 giving 
85 volts, the value of R4 being chosen accordingly. 
It will be best to commence with an 85A2, then 
change to an 0A5 if experience with the transmitter 
indicates that the higher voltage is preferable. 

Apply h.t. to the v.f.o., set the receiver to mid - 
band on 160 metres, and tune the core of LI for 
the required beat note with VC1 at its central setting. 
Carry out the same procedure with L2 for 80 metres, 
then with L3 for 40 metres. Let the v.f.o. and 
receiver run for some time to check for any drift 
or instability. 

After checking the v.f.o. on 160 metres and ensur- 
ing that the v.f.o. covers the band, seal the core of 
L1 by lightly fitting a 6BA lock -nut on its adjusting 
screw. Similarly check and seal the cores of L2 and 
L3 for 80 and 40 metres respectivdly. Switch the 
function switch to `Net', switch the meter to read 
p.a. grid current, and tune L6 for maximum meter 
reading. This reading is dependent on the .setting of 
the drive control. The peak control, VC2, should be 

set at mid- capacitance for this and all subsequent 
adjustments, as also should VC1. 

COMPONENTS 

Resistors 
(All resistors 1 watt 10% unless otherwise 
stated) 
RI 2252 
R2 2212 
R3 4712 
R4 l k12 5 watts 
R5 220k12 
R6 22f2 
R7 2212 
R8 220k52 

Capacitors 
(all capacitors are electrolytic) 
Cl 8µF 350V wkg. 
C2 16µF 350V wkg. 
C3 16µF 350V wkg. 
C4 500µF 20V wkg. 
C5 8µF 350V wkg. 
C6 16µF 350V wkg. 

Inductors 
Tl Mains transformer; secs. 250- 0-250V 

120mA, 6.3V, 6.3V (see text for 
current at 6.3V) 

T2 Mains transformer; secs. 250- 0 -250V 
120mA, 6.3V 2.5A 

L1, L2 Smoothing chokes (see text) 
Rectifiers 

D1, D2 BY100 
D3 DD000 
D4, D5 BY100 

Fuses 
F1, F2 500mA cartridge fuses and holders 

Switch 
S1 d.p.s.t., toggle 
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Switch to 80 metres and peak L7 for maximum 
reading in the meter. Next, switch to 40 metres and 
peak L8 and L4 for maximum meter reading. Make 
no subsequent adjustment to L4; this is peaked mid - 
band and then left alone. 

Switch to 20 metres and peak L9 for maximum 
meter current, then switch to 15 metres and similarly 
peak L10. 

Switch finally to 10 metres and peak L11 and L5 
for maximum meter reading. Like L4, L5 is peaked 
once at mid -band and is not then touched again. 

All peaking adjustments should be carried out 
with an insulated trimming tool or a plastic knitting 
needle filed to operate as a screwdriver. 

Once set up, all cores are left alone. With this 
transmitter the anode coils of the driver can be 
peaked by the panel control so that optimum drive 

is available at all times. Such is not always the case 
with wide -band couplers, in which the best com- 
promise setting still results in lack of drive at one 
or the other ends of the band. 

AIRING THE TRANSMITTER 

After all necessary tests have been carried out 
using a dummy load and all is found to be well, the 
transmitter is ready for testing on the air. 

The following is the correct procedure. Switch 
on the power supply and allow time for the valves 
to warm up. Select the band required and switch the 
function switch to ̀ Net'. This allows h.t. to be applied 
to the v.f.o. and driver stages only. Select the desired 
frequency in the band, making sure that this is a 
clear channel and there is no risk of ruining someone 
else's QSO. Increase the drive and adjust the peak 
control until the meter, switched to read p.a. grid 
current, indicates about 4mA. Set the p.a. band 
selector switch to the required band, switch the 
meter to read p.a. current and set the function switch 
to `C.W.'. Turn the main switch to `Transmit'. Tune 
VC3 through its travel until the meter reading dips. 
This is the resonant setting, and it will change when 
VC4 is adjusted. Adjust VC4 for about 80mA p.a. 
current, readjust VC3 for the dip, then set up VC4 
once more for 80mA. Repeat this procedure until 
the 80mA current is achieved with VC3 at a maxi- 
mum dip setting. It cannot be too strongly empha- 
sised that the combined adjustment of VC3 and VC4 
must be carried out as described. Their settings will 
vary with different aerials. 

It should be pointed out at this stage that these pi 
output circuits will match into a wide impedance 
range, from some 5052 to as high as 30012. Hence, 
a pi circuit will match into many types of aerial. 
However, if an attempt were made to feed the trans- 
mitter into, say, a dipole, the `unbalanced' output of 
the transmitter would be feeding into a `balanced' 
aerial, and it would be necessary to interpose some 
form of tuning unit such as a `Z match'. This is 
really an impedance matching device - hence the 
term `Z' - and it ensures an impedance match which 
gives maximum transfer of energy to the aerial. The 
standing wave ratio indicator, or s.w.r. indicator, 
should also be mentioned. This instrument enables 
both forward and backward energy in a feeder sys- 
tem to be checked, the aim being to obtain maximum 
forward and minimum backward energy. A further 
device, the low pass filter, prevents harmonics above 
some 30MHz getting into the aerial, and thereby 
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obviates the risk of TV interference. It is advisable 
to use an aerial tuning unit as, in many cases, this 
helps towards giving a decent transfer of energy at 
the correct impedance. Also, it would be of no use 
whatsoever trying to feed a 7552 low pass filter into, 
say, a long wire end -fed aerial. The set -up for using 
these items is shown in Fig. 12. 

Transmitter "Om 
S.W.R 

indicator 
Low pass 

filter 

Aerial 
tuning 

To 

unit 
aerial 

Fig. 12. Incorporating suitable ancillary equip- 
ment between the transmitter and the aerial 

increases efficiency and reduces TVI 

The added items remain in circuit when receiving, 
and offer the further advantages of terminating the 
aerial at the correct impedance for the receiver input. 

After loading has been carried out, it can be 
assumed that all is well. The main switch is turned 
to 'Receive' and the operator next tunes around to 
find a QSO with which he can break in. After netting 
it is only necessary to turn the function switch to 
'A.M.', set the audio gain to about half -way, and 
turn the main switch to `Transmit'. The receiver is 
then muted and the transmitter is energised, ready 
for its first a.m. test. If the meter is switched to read 
p.a. current, peaks of speech should just slightly 
increase the meter reading. If the increases are too 
intense the transmitter is overmodulating. This 
spreads the audio around the band and offends other 
operators. 

Summing up, what is aimed at are: p.a. grid 
current at approximately 4mA; anode current of 
approximately 80mA for 80 metres to 10 metres 
and 40mA for 160 metres; and slight upward kicks 
in meter reading during modulation. 

For c.w., however, the above figures, apart from 
that for 160 metres, can be increased. On 80 to 10 
metres the p.a. can be loaded even to 90mA with 
safety, as the r.f. is not continual since it is being 
keyed. The clamper valve ensures that there is a 
hold on the p.a. to keep it to a low level of anode 
current when the key is up. If excessive grid current 
is used on c.w. with some transmitters, chirp takes 
place because the grid current pulls the oscillator 
frequency. Chirp has not been experienced with the 
present design, the oscillator remaining clean at all 
times. 

MEASURED OUTPUT 

20 watts in a dummy load were given with drive 
figures on 160 metres of IOmA, of 9mA at 80 metres, 
8mA at 40 metres, 8mA at 20 metres, 7mA at 15 
metres, and 6mA at 10 metres. These figures were 
obtained using the 85A2 stabiliser tube. If the 0A2 
is used as the stabiliser, there will be an excess of 
drive available. Remember that overdriving causes 
TVI and harmonic radiation. 

All reports on the prototype have been good, 
including good speech quality. With a VSIAA 67ft. 
aerial and a simple aerial tuning unit, the transmitter 
loads easily on all bands, and has a decent standing 

Concluded in next column 
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NEW PRODUCT 

The Sorrento Record Player 

ANOTHER NEW RECORD PLAYER 

IN THE NEW ELIZABETHAN RANGE 

Lee Products (GB) Limited, a member of the John 
E. Dallas Group of Companies, have recently 
launched another smart record player to their new 

Elizabethan range. 
A little more conservative than the Astronaut, 

the new Sorrento is designed to appeal to a slightly 
older age group. Its simple functional design is em- 

phasised by its reliable performance yet brightened 
by the popular red case. 

The BSR turntable with its four speeds reproduces 
the sound by way of sapphire stylus, transistorised 
amplifier and high -flux speaker. The controls for 
volume and tone are accessible when the lid is closed. 

THE `VENTURER' TRANSMITTER 
(Continued from page 362) 

wave ratio performance (although the latter was a 

little poor on 160 metres, which could be expected). 
During tests, stations worked were G stations on 160 

metres; G, GW, GI, GC, GD, EI on 80 metres; EA, 
F, DJ on 40 metres; DJ, DL, I, 0E, even a W4 on 

20 metres; CR7, LA, SM on 15 metres; and UA, 
DJ, I, ZS on 10 metres. 

Which is not bad for 20 odd watts, plus an oper- 
ator who operates very little. 

JANUARY 1971 

RADIO CONSTRUCTOR 

FEBRUARY ISSUE 

The "MINISETTE" 

Two -Transistor Receiver 
This fine miniature pocket receiver is an ideal 

project for beginners. 

HYBRID A.F. AMPLIFIER 

This simple a.f. amplifier employs a beam 
tetrode output valve and a transistor voltage 
amplifier, thereby combining the advantages of 
Class A output and transistor hum -free circuitry. 

* 

THE `CRUSADER' 

COMMUNICATIONS 

RECEIVER, Part 2 

Part 2 describes the wiring -up process of this 
popular design. 

POS 
MANY OTHER CON- 

STRUCTIONAL PROJECTS 

DATA SHEET 46 

(N.P.N. TRANSISTOR LEAD -OUTS) 

SUPPORTING FEATURES 

ON SALE FEBRUARY 1st 
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S.E. Asian Quest 
(3) '77 

, 
r 

In this short series the author has presented information 
about some of the stations that may be heard, the countries 
making up this part of the world and an outline of their 
broadcasting systems. In this, the last of the present series, 
some tips on S.E. Asian reception are discussed for the 

benefit of beginners 

F 
EW THINGS ARE MORE EXCITING IN THE BROADCAST 
band listening world than the reception of a low - 
powered transmitter from the S.E. Asian area. 

On October 3rd last year, quite early in the 'season', 
the writer logged and taped Djambi, Indonesia, from 
1545 to 1600GMT sign -off on 4927kHz. The closing 
'ceremony' - that is the best way to describe it - 
begins at 1550 with an Arabic -like wailing, plaintive 
song. This is followed by announcements in Indo- 
nesian and the station closes with one of the most 
haunting melodies ever heard by the writer, rendered 
on a Hawaiian guitar. The whole episode is nothing 
if not colourful. 

AERIAL 

For the maximum results with respect to reception 
of this part of the globe, the aerial should ideally be 
oriented such that it is broadside on to the required 
direction. Most SWL's use the 'Inverted L' long wire 
type of aerial and it is assumed here that this is the 
case with the reader. Aerials are a subject in them- 
selves and space is not available here to deal in any 
great length with the advantages and disadvantages 
of various types. 

Very satisfactory for general short wave coverage, 
the 'Inverted L' type of aerial should, where possible, 
have a total length of 66ft, including down -lead. The 
`top wire' should ideally be erected in a straight line 
such that it takes the direction NNW -SSE. With this 
orientation, the aerial will be broadside on to the 
target area, thereby exhibiting directional properties 
favourable for S.E. Asian reception. 

For those who care to purchase an inexpensive 
compass, the 'top wire' direction should be along the 
line 170 ° -350° magnetic bearing (162° to 342° true 
bearing). For aerial alignment purposes the annual 
magnetic variation can be ignored. 

Should the reader not be in the fortunate position 
to comply with the ideal, then the closest approach 
possible should be adopted. 

For those considering the erection of an aerial for 
the first time, it is worth noting that for maximum 
general world coverage, the 'Inverted L' should be 
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oriented along the line 75° to 255° true bearing (82° 
to 263° magnetic). 

WHEN TO LISTEN 

The best times to listen for signals from the lower 
powered Asian stations on the l.f. bands is when the 
signal path from the transmitter to the reception 
point is mostly, or wholly, in darkness. During this 
period, the ionospheric reflecting layers are lower 
and denser than in the case when the path is mostly 
in daylight. Being removed from the effects of direct 
sunlight, a large proportion of the radiated r.f. energy 
is refracted back to the surface of the earth. 

LATE AFTERNOON 

During this month (January) most of the signal 
path from S.E. Asia to the. U.K. is in darkness from 
1500 to 2400GMT. One must remember however 
that the low powered stations on the l.f. bands are 
serving local communities only and therefore close 
down and sign -on at suitable local times. 

During the time period mentioned above, this is 
what happens, for instance, to most of the Indonesian 
transmitters. Most of them sign -off at 1600GMT, 
roughly corresponding to their midnight local time. 
The best time to listen for Indonesian stations sign- 
ing off is therefore from 1555 to 1600G MT. 

Listening to stations closing down has the ad- 
vantage that identification is made much easier by 
virtue of the fact that place names (invariably the 
last word in the announcement in the case of Indo- 
nesian transmitters) are mentioned. 

Under good conditions, it is possible to hear 
stations from S.E. Asia as early as 1430GMT. As a 
general rule, however, listen from 1500 to 1630GMT. 

A good pointer for Asian reception is All India 
Radio, Hyderabad, on 4800kHz (10kW) with the 
South Regional Service. If this station is coming 
through with a good signal strength it is often the 
case that S.E. Asian signals will also be heard about 
the same time or a little later. 
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LATE NIGHT 

At the other end of the 1500 to 2400G MT time 
period, some of the stations sign on around 2200 
GMT, corresponding to their local time of 0600. 
However, during this late night period for us in the 
U.K., proceedings can be sometimes made a little 
difficult by the South American stations coming 
through at the same time! Life is not all honey 
for the broadcast bands SWL! 

Past experience has shown that Saturdays and 
Sundays are the best days for listening on the 1.f. 
bands around 1500 to 1600GMT, for the reason 
that some of the utility stations which cause inter- 
ference to broadcast reception on these bands are 
silent. 

Summing up therefore on S.E. Asian reception, 
Saturdays and Sundays between 1500 and 1600G MT 
are the most likely periods - provided propagation 
conditions are favourable. 

WHICH FREQUENCIES ? 

For the beginner equipped with a reasonably 
accurately calibrated communications receiver prob- 
ably the easiest station to receive would be Penang, 
Malaysia, on 4845kHz (50kW), by virtue of its rela- 
tively high power. 

The lower powered Indian transmitters should 
also prove of interest to the broadcast bands 
beginner. Try VUB Bombay on 4840kHz (10kW) or 
VUM Madras on 4920kHz (10kW). 

A further S.E. Asian station of note for the 
beginner would be Radio Singapore on 5052kHz 
(10kW). Try to log the six `pips' followed by station 
identification in English and newscast in English at 
1530G MT. 

It 15 hoped that this series will have spurred many 
SWL's to 'have a go' and take part in the S.E. 
Asian Quest. 

NEWS FROM ITA 

TRAINING ITV ENGINEERS 
The ITA announces that the Plymouth Polytechnic is to be the main centre for formal training courses 

for the Authority's engineering staff. The Polytechnic will also be used by the ITV programme companies 
for training courses for their own engineers and technicians. 

The first student engineers from ITA started at the Polytechnic on September 20th. Altogether there 
are 21 ITA students on this first course, seven being shift engineers from ITA transmitters, and the rest 
junior engineers -in- training. There are also two engineers from the programme companies on the course. 

The course at Plymouth is a new one in Advanced Television Engineering. It is in three parts, each of 
11 -12 weeks duration and concerned with a main subject area. The first part, dealing with Electronic 
Fundamentals and Pulse Technique, started on the 20th September and finished on 10th December. The 
second part, Television Engineering, begins after Easter 1971 and occupies the Summer Term at the 
Polytechnic. The students will return in September 1971 for the third part devoted to Television Trans- 
mission and will complete the course in December 1971. 

The Plymouth Polytechnic has a large Electrical /Electronic Department with considerable experience 
in running courses in advanced electronic subjects and in particular in television. The Polytechnic also 
provides the television studio and transmission equipment for the Plymouth Educational Television Service. 

The Authority made available for courses in the past a considerable quantity of transmitting and test 
equipment for teaching purposes. This equipment, which includes a complete UHF transmitter, a standards 
converter and many other items, is worth more than £100,000. It has now been transferred to the Plymouth 
Polytechnic. 

In addition to the Advanced Television Course which is directed primarily towards the needs of the 
Authority's engineers, the Polytechnic have a number of shorter television engineering courses for engineers 
and technicians from the ITV Programme Companies. There are currently available courses (in two five - 
week parts) in Television Engineering orientated mainly towards studio equipment and also short intensive 
three week courses on the basic principles of colour television. 
Accommodation 

The provision of a number of courses on a full -time basis for students from the ITA calls for appropriate 
residential accommodation. Earlier this year Plymouth Corporation bought the Hoe Club, a former NAAFI 
residential club in Plymouth. These premises are ideally situated for ready conversion into a high -quality 
residential hostel of university standard and also the conversion of some of the public rooms to television 
studios and laboratories. 

The Authority is helping towards the cost of this project by making a capital contribution, equivalent to 
the interest on ,a loan of £20,000, towards the purchase of the Hoe Club. In return, the Authority will have 
the right to use for its students at the Polytechnic 20 single study- bedrooms to be created in the new hostel. 

The Authority's Director of Engineering, Mr. Howard Steele, has recently been appointed a Governor 
of the Polytechnic, and a member of its Electrical Engineering Advisory Committee. 

FURTHER STAGE COMPLETED OF ITA TOWER AT EMLEY MOOR 
The ITA announces the successful completion of the lifting of the 180ft. steel lattice top section of the 

new Emley Moor aerial support tower. This 50 -ton section, carrying the UHF transmitting aerial panels, 
was assembled at the base of the 900ft. concrete tower - the tallest structure of its type in the United 
Kingdom - and has been lifted up through the tower and now fixed into position. It is believed to be the 
first time such a lifting operation has been attempted. The ITA hopes to bring the new UHF aerials into 
operation early next Spring. 
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ELECTRO- 
LUMINESCENT 

DEVICES 
by 

J. B. DANCE, M.Sc. 

Electroluminescent devices are assuming a 
continually increasing importance in the 
world of electronics. In this article our con- 
tributor reviews current applications and 

developments 

T HE PHENOMENON OF ELECTROLUMINESCENCE OCCURS 
when a semiconductor material emits light under 
the influence of an electric field. There are two 

main types of electroluminescent device, namely 
electroluminescent panels and light emitting diodes 
(including laser diodes). 

The light is emitted when free charge carriers 
formed by the electric field recombine. However, the 
physics of these processes is not very simple and 
readers requiring more details are therefore referred 
to the book by Thornton/. 

ELECTROLUMINESCENT PANELS 

The construction of an electroluminescent panel 
is shown in Fig. 1. The phosphor film (which emits 
the light) is placed between two electrodes, one of 
which must be transparent to allow the light to 
escape. The whole is attached to a metal or glass 
supporting base sheet. A suitable alternating potential 
applied between the electrodes results in the emission 
of light. 

Conductive film Dielectric with electroluminescent 
phosphor 

Transparent conductive 
film 

Base sheet 

Fig. 1. The construction of an electroluminescent 
panel 
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The phosphor layer normally consists of activated 
zinc sulphide particles embedded in a plastic material 
such as polystyrene, although more robust panels 
can be constructed using the same particles em- 
bedded in a ceramic material. A small amount of 
activating impurities determines the colour of the 
light emitted by the zinc sulphide crystals. 

The light is emitted by each crystal each time the 
applied voltage changes in polarity. The amount of 
light therefore increases with the frequency of the 
applied field up to frequencies of a few kHz, after 
which it falls with increasing frequency. The amount 
of light also increases with the applied voltage, pro- 
vided the latter is not so great that the dielectric 
breaks down. The life of the panels decreases with 
increase of the applied frequency, but is believed to 
be little affected by the value of the applied voltage 
provided that the latter is not high enough to cause 
breakdown. 

Fig. 2. A readout device using a segmented 
electrode 

APPLICATIONS 
At one time great interest was shown in electro- 

luminescent panels, since it was hoped that they 
would offer an economical means of providing 
shadow -free lighting in rooms. However, the amount 
of light emitted by panels of a reasonable size is 
too small for this purpose and the main applications 
have been in display and readout devices where the 
amount of light required is relatively small. 

A device to display any digit or letter of the 
alphabet may be made by dividing the back electrode 
of an electroluminescent panel into the pattern shown 
in Fig. 2. If an alternating potential is applied be- 
tween the single front electrode and segments 1, 5 
and 10 of the back electrode, the digit `7' is indicated. 
Similarly, if segments 2, 9, 14, 13, 6, 11 and 4 are 
used, the letter `W' is displayed. Indicators of this 
type can be used in counting instruments, digital 
voltmeters, etc., for displaying the desired informa- 
tion. They have the advantages over cold cathode 
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tube and tungsten filament lamp displays that they 
are much thinner and dissipate considerably less 
heat. However, they require a high frequency power 
supply (typically 250V, 500Hz) and the logic require- 
ments tend to be more complicated than those used 
with other types of indicator. 

The dimensions of electroluminescent panels can 
vary widely. In general, the 50Hz supply does not 
produce sufficient brilliance and a higher frequency 
must be employed. They do not show sudden failure 
(as is the case with tungsten filament lamps), but 
their brilliance gradually decreases with use. A life 
of over 10,000 hours is normal. 

Large display boards containing electroluminescent 
panels fixed to them have certain industrial and 
educational uses. For example, a display panel of 
this nature can be used to depict the processes taking 
place in an industrial plant and, if fed with suitable 
signals from transducers, will indicate the location 
of a fault occurring in the plant operation. They 
can therefore be used to reduce the number of 
maintenance engineers required to operate the plant. 
The boards can display a variety of colours for 
clarity. Animation can be provided by a sequential 
switching device which illuminates small segments 
of a line in turn and gives the impression of a liquid 
flowing through a pipe. In another industrial appli- 
cation an electroluminescent panel display has been 
used to show the position of a crane over objects 
to be unloaded. 

In the field of education, electroluminescent panels 
have applications in teaching machines. A large 
display board manufactured by F. W. Hopwood 
Developments Ltd. of Nottingham has been designed 
to train people to operate the Olympus fuel control 
system. Very thin lines of light from electrolumin- 
escent strips are used to make up graphs of the 
display and these graphs change as the student 
operates the controls. 

Polycrystalline phospors are used in solid state 
image intensifiers2.3 and in image retaining panels. 
The development of practical large, thin television 
screens employing electroluminescent materials still 
seems to be far in the future, however. 

ELECTROLUMINESCENT DIODES 

Electroluminescent diodes are semiconductor p.n. 
junctions which emit light when they are suitably 
biased. The colour of the light is determined by the 
semiconductor material used. Interest in this phe- 
nomenon was not great until Keyes and Quist found 
that forward biased gallium arsenide junctions would 
emit in the infra -red region at about 9000 Ang- 
stroms4. Other materials, such as gallium phosphide, 
emit visible light. 

As shown in Fig. 3, little current will flow in a 
forward biased gallium arsenide junction until the 
bias voltage exceeds the forward breakdown poten- 
tial of about 1.2V. At higher applied voltages, the 
output of infra -red radiation is al -most proportional 
to the current flowing through the device. The maxi- 
mum output is normally limited by the need to keep 
the thermal dissipation to a suitable maximum limit, 
but it can often be increased by mounting the device 
on a heat sink. 

Only a very small proportion of the light gener- 
ated in the gallium arsenide junction is usually able 
to escape from the crystal, since the material has a 
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very high refractive index and this results in total 
internal reflection taking place. The overall efficiency 
(`external quantum efficiency') may be as low as 
0.1% in a simple device. It can, however, be con- 

Fig. 3. The current /voltage characteristic curve 
of a gallium arsenide diode 

S11. 
siderably increased by incorporating the junction in 

a hemispherical crystal so that the radiation strikes 
the surface of the crystal normally and total internal 
reflection does not occur. Alternatively the device 
may be cooled in liquid air, at which temperature 
the material absorbs much less of its own radiation. 
The more sophisticated devices offer external quan- 
tum efficiencies of well over 10 %, but are consider- 
ably more expensive to produce. 

Gallium arsenide infra -red emitting diodes can be 
used in communications networks. When compared 
with a normal radio network, infra -red communica- 
tion has the disadvantages of being affected by heavy 
rain or thick fog and of being limited to line -of -sight 
distances. On the other hand, advantages include 
absence of interference (partly due to the increased 
directionality), simplicity and low weight. They may 
be used in space communication or for the rapid 
transfer of information between points in a com- 
puter. 

The circuit of a simple infra -red transmitter is 
shown in Fig. 4. The sound waves which strike the 
microphone result in the current through the emitting 
diode being modulated and hence the intensity of 

i Carbon 
microphone 

F --II 
Battery 

Fig. 4. The circuit of a very simple infra -red 
transrn '`er 

Emitting 
diode 
MGA500 
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2N525 2N525 

50p 

5kn 

-10V 

Output 

4.7kn 

Fig. 5. An infra -red receiver for audio modulated 
signals 

the output radiation is modulated. More complicated 
circuits offer a better performance. A simple infra- 
red receiver is shown in Fig. 55. It consists of a suit- 
able silicon diode and a transistor amplifier. A suit- 
able lens should be used to focus the light from the 
transmitter into a beam, whilst a similar lens should 
be used at the receiver to focus the light onto the 
detecting diode. The modulation frequencies used 
need not be limited to the audio range; bandwidths 
up to at least some hundreds of MHz can be ob- 
tained in a well designed system which can there- 
fore be used as a television link6. (The GaAs radi- 
ating diode type MGA500 and the silicon diode type 
33F2 are both available from M.C.P. Electronics 
Ltd., Alperton, Wembley, Middlesex.) 

Suitable gallium arsenide diodes can be used as 
lasers at currents exceeding the laser threshold value. 
The writer has already covered lasers in detail in 
this journal7 and therefore little will be repeated 
here on laser diodes. Gallium arsenide laser diodes 
can be used in communications networks under 
pulsed conditions at room temperature or under 
continuous conditions at liquid air temperatures. At 
room temperature a current exceeding the laser 
threshold current will produce excessive thermal dis- 
sipation if continuous operation is attempted. 

Gallium arsenide diodes may also be used with a 
silicon photodiode as coupling devices. When a con- 
trol current flows through the gallium arsenide diode, 
the resulting current flowing through the silicon 
photodiode can be used to control another circuit. 
The two diodes are connected by a light pipe and 
are placed in a light -tight enclosure; they may be 
connected in circuits which have a potential of 100kV 
or more between them. Such techniques therefore 
provide a convenient means of controlling a circuit 
which is at a high potential. 
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Fig. 6. The Ferranti XPA95 array of gallium 
phosphide lamps which are intended for use 
with aerial reconnaisance films. 

(Courtesy: Ferranti Ltd.) 
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GALLIUM PHOSPHIDE 

Suitable forward biased gallium phosphide diodes 
emit visible light. The colour of the emitted light 
varies with the doping impurities present in the 
gallium phosphide. Zinc and sulphur impurities can 
produce green light, whilst zinc and oxygen can 
produce red light. 

Gallium phosphide lamps are used for placing 
digital information on the edge of a photographic 
film. For example, the array of lamps shown in 
Fig. 6 may be used for placing an array of dots on 
an aerial reconnaisance film, the position of the dots 
conveying information about the position and the 
height of the aircraft at the time the photograph was 
taken. Gallium phosphide lamps are used in a variety 
of other applications8, such as f.m. tuning indicators, 
indicators for showing the state of logic circuits, etc. 

GALLIUM ARSENO- PHOSPHIDE 

Single crystals of gallium arseno -phosphide can 
be used in the form of junctions as emitters of 
visible radiation. The formula is GaAs P x (1 -x). If 
the value of x is small, the material behaves like 
gallium phosphide, whilst if x is nearly unity, the 
material emits in the infra -red region like gallium 
arsenide. If x is suitably chosen, a red emitting 
material can be formed which offers an efficiency 
considerably greater than that of gallium phosphide. 

A digital indicator employing gallium arseno- 
phosphide is shown in Fig. 7. The lower part of the 
photograph shows an array of 28 diodes which are 
indicating the digit `8'. Any other digit can be indi- 
cated by a suitable selection of the diodes which 
are illuminated. The diode on the lower left -hand 
side is offset and is used to indicate a decimal point 
when a number of these digital indicators are placed 
side by side. The input to these decoders is in binary - 
coded decimal form (in which each decimal digit is 
represented by a group of four binary digits) and is 
fed to the integrated circuit decoder shown in the 
upper part of the photograph. The power supply 
required is 5V at a maximum of 500mW per digit. 
The power consumption is approximately equally 
divided between the integrated circuit decoder and 
the luminescent diodes. 

OTHER DEVICES 

The efficiency of gallium phosphide diodes is not 
great enough for them to be used as lasers, but laser 
action has been found in a variety of materials such 
as indium phosphide, indium arsenide, etc. 

Silicon carbide can emit light in a variety of 
colours - a fact which was known as long ago as 
19239. However, the efficiency is rather low and few 
applications have been found for this material. 

Gallium phoshide avalanche diodes are operated 
in the reverse biased mode. They can provide light 
pulses of a rise time less than 1 nanosecond and 
are therefore used in the testing of fast light detect- 
ors, such as photomultipliers. 

CONCLUSIONS 

Electroluminescent devices have a very wide 
variety of applications, especially in readout circuits. 
They are more expensive than tungsten filament 
JANUARY 1971 

Fig. 7. The interior of a solid state indicator 
employing gallium arseno- phosphide light 
emitting diodes. The diode array in the lower 
part of this photograph is showing the digit '8'. 

(Courtesy: Hewlett- Packard Ltd.) 

lamps, but they are used where a fast, low -power 
device of the greatest possible reliability is required. 
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AMATEUR BANDS 

Activity on these bands has been 
very high in recent weeks with 
the advent of various contests. 
These contests invariably bring a 
whole host of Dx stations on the air 
within a comparatively short space 
of time, the fun being fast and 
often furious. 

At the time of writing, a lot more 
contests are yet to take place and 
the writer, in company with many 
other SWL's, will be eavesdropping 
for at least some of the time on the 
appropriate frequencies. 
1.8MHz 

The level of CW activity has 
most certainly risen on this band in 
recent weeks, the following being 
heard between about 2130 to 2230. 
CW: DJOMR, DL1VW, DL9KRA, 
EI9BG, EI9H, GI3VGZ, GM3IKD, 
GW3KGD, OE3HSA, OK1ARA, 
OK1JCC, OK1JIH, OK1JIR, 
OK1KRS, OK2BNZ, OK2PDJ, 
OK2PDN, OK2SFP, OK2TOA, 
OK2VX, OK3YBQ, OK3YCF, 
OK5KUF, -OK5KVG, OL5ALY, 
OL5AXQ, OL6ANS. 
7MHz 

Only two short sessions were 
spent on this band owing to limited 
time and the attractions of other 
bands. 
CW: KP4DFA, PY1DDI, VE3DAO, 
YN1CW (7035kHz at 0320), 7X0RW 
(7010kHz at 0325) . 

14MHz 
As is usual throughout the year, 

this band continued to provide 
much of the Dx fare, the past few 
weeks being no exception to the 
general rule. 
CW: AX3YD, AX4TY, CE2PN, 
CE8AA, CO3VM, CR6AL, CR7FM, 
HC6CL, LU8DSA, LU8FBH, PZ1AV, 
TU2CX, VK2BWC, VK7KB, ZLOPH, 
ZL1PH, ZM3VZ, ZM4HZ, 6W8GE, 
8R1 X. 

SSB: CE6GB, CR4BC, ET3DS, 
HP1JI, JA3ERG, KP4DGK, KZ5EE, 
LU8FT, PJ2HT, PY8MG, PZ1AV, 
PZ1CL, TR8JM, VK2XG, VR2CC, 
ZP5CE, 8P6CC, 8R1 U. 
21MHz 

Activity on this band has been at 
a high level during late afternoons 
and early evenings for those who 
could spare the time to listen in - 
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this not being the case here 
unfortunately! 
CW: JA1XOL, JA9ZZV. 
SSB: CR6GA, EL2BV, FB8XX, 
JA3MTV, JA3TPG, JA3WQQ, 
JA4PUR, JK1KRV, VP9DX, 9J2PV. 
28M Hz 

This band is usually 'dead' or 
conversely 'wide open'. Of late 
several 'wide open' conditions have 
fortunately coincided with listening 
sessions, using the SSB mode. 
CW: JW5NM, 9J2JY. 
SSB: AX6CT, CR6CA, CR6HH, 
CR7IK, CW8CZ, FG7XT, KP4AST, 
MP4BBA, MP4BHL, PJ8AR, TA3HC, 
VP9DX, VU2BEO, ZE1BP, ZS5XA, 
5J3CC, 9C9DX, 9C9TW, 9E3USA, 
9J2DT. 

BROADCAST BANDS 
The 'season' for best reception 

of Asian stations on the LF bands 
is now at its height. Some of those 
logged to date are listed below. 

ASIAN STATIONS 
3200kHz 2025 Peking, China, with 

talk in Chinese vernacular. 
3400kHz 2005 Fukien, China, talk 

in local dialect ( ?) and music. 
4823kHz 1456 Hanoi, North Viet- 

nam, discussion ( ?) in Vietna- 
mese. 

4845kHz 1520 Penang, Malaysia, 
with songs and music in Asian 
style. 

4865kHz 1540 Peking, China, pro- 
gramme of Chinese songs and 
music. 

4907kHz 1502 Radio Cambodia, 
Phnom -Penh, radiating a drama 
interspersed with the sounds of 
gongs and clashing cymbals. 

4915kHz 1507 Quetta, Pakistan, 
radiating the local news in 
English. Quetta is in West 
Pakistan, being situated at the 
end of the Bolan Pass on the 
road to Kandahar. 

4954kHz 1525 Banda Atjeh, Indo- 
nesia, talk and announcements 
in Indonesian followed by music 
in European style. Female 
announcer. 

5084kHz 1537 Medan, Indonesia, 
programme of songs in Arabic 
style by female singer. This 
station was heard continuously 
from 1537 to 1615 when the 
writer went QRT. Most Indone- 
sian stations close at 1600 but 
this one is presumably an excep- 
tion. Medan is the capital of 
East Sumatra. 

5052kHz 1532 Radio Singapore 
broadcasting the news in English, 
read by female announcer. At 
1530 there are six 'pips' and the 
station identification, in English, 
can be heard. 

LATIN AMERICAN STATIONS 
3380kHz 0502 OAX10 Chiclayo, 

Peru, programme of Andean 
music and closing. No National 
Anthem. 

4772kHz 0235 YVQE Ciudad 
Bolivar, Venezuala, Latin Ameri- 
can style music followed by 
station identification 'Radio 
Bolivar'. Ciudad Bolivar is a sea- 
port on the River Orinoco in the 
state of Bolivar. An earlier 
name for C. Bolivar was Ango- 
stura. 

4790kHz 0510 HCVP2 Emisora 
Atalaya, Ecuador, with a 'futebol' 
commentary. Extended schedule. 

4830kHz 0215 YVOA San Cristobal, 
Venezuala, with station identifi- 
cation 'La Voz de Tachira'. San 
Cristobal is the capital city of 
the state of Tachira. 

4840kHz 0220 YVOI Radio Valera, 
Venezuala, station identification 
followed by newscast in Spanish. 

4870kHz 0155 YVKP Radio Tropical, 
Caracas, Venezuala, programme 
of typical Latin American music 
and station identification. 

4910kHz 0530 HCMJI Emisora 
Gran Colombia, ' futebol' commen- 
tary, on extended schedule. 

4917kHz 0225 HCAH3 Radio El 
Trebol, Zaruma, Ecuador, pro- 
gramme of Latin American songs 
and music. 

4923kHz 0244 HCRQ1 Radio 
Quito, Ecuador, with opera selec- 
tions. 

5010kHz 0530 HIMA Radio Cristal, 
Santo Domingo, Dominican 
Republic, with full station identi- 
fication and closing with National 
Anthem. 

6082kHz 0305 OAX4Z Radio 
Nacional, Lima, Peru, with news- 
cast in Spanish. 
BEGINNERS CORNER 

If you are just beginning with 
Broadcast bands listening, try the 
following relatively 'easy -to -get' 
stations. 
11900kHz 2030 Johannesburg, 

S. Africa, English programme. 
15155kHz 2030 Windward Islands 

Broadcasting Service, Grenada, 
English programme. 

15325kHz 2100 Radio Canada, 
English programme. 

LATE NEWS 
Reader B. Walsh of Romford, 

Essex tells me that he has heard 
R. Lebanon with a programme in 
English which is beamed to Africa 
every evening from 1830 to 1900 
on the unlisted channel of 
11705kHz. 

Just for a change, try the 'off- 
beat' frequency of 11322kHz, where 
Angkatan Udara can be heard clos- 
ing at around 1400. 
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FIRST MOBILE 

RADIOTELEPHONES 

FOR 

LONDON BUSES 

The 'Star' radiotelephone is 
mounted in the driver's cab, 
with the loudspeaker at about 
ear level. Extraneous noises 
from the traffic and the engine 
are suppressed to a large 
degree by the noise- cancelling 

microphone 

HE BENEFITS TO BE DERIVED FROM THI: USE OF THE 
radiotelephone communications are no- 

where more apparent than with road passenger 
services. There can be little doubt that some form of 
instant communication between service vehicles and 
a control centre would go a long way towards easing 
operator's problems. Faced with the perennial situ- 
ation of growing traffic density, and the inevitable 
fluctuations in passenger load factor, an increasing 
number of passenger transport authorities are begin- 
ning to recognise that here is an invaluable aid to 
operational efficiency. 

With a radiotelephone in his cab a driver is no 
longer dependent upon roadside telephones if he 
needs to communicate with base - to exchange oper- 
ational information or receive instructions from area 
control, and to report incidents or emergencies that 
might affect efficient operation. 

Two -way radio communication is already gaining 
popularity on the Continent, where already many 
bus services have had the system installed. Stock- 
holm's fleet of 700 buses, for example, all carry radio- 
telephones. In the UK a number of operators are at 
present conducting trial programmes. 

After an extensive period of trials, London Trans- 
port have chosen STC's `Star' equipment for a pilot 
scheme involving the first regular in- service use of 
radiotelephones in London buses, enabling drivers to 
communicate directly with the route controller loc- 
ated at Mansion House, in the City. 

The base radio station situated on Highgate Hill 
JANUARY 1971 

is in a commanding position for the whole of Lon- 
don. 

Twenty -five vehicles operating on routes 74 (be- 
tween Camden Town and Putney Heath) and 74B 
(between Camden Town and Hammersmith Broad- 
way) have had the equipment fitted. The radiotele- 
phone is mounted in the driver's cab with the 
loudspeaker unit at about ear level. The equipment 
will be used by the driver only when the bus is 
stationary, either at normal stopping points or, in 
special circumstances, when he has brought the bus 
to a stop. 

This pilot scheme will enable London Transport 
to assess the benefits to be derived from the wider 
use of two -way radio communications in control situ- 
ations throughout the whole London area. 

Operation in the u.h.f. band ensures maximum 
signal penetration in areas that, because of fading, 
are notoriously difficult for radio communication at 
lower frequencies - under bridges, in underpasses 
and in the radio 'shadow' of large metal- framed 
buildings. With the base station aerial suitably posi- 
tioned, Star u.h.f. equipment will maintain clarity of 
signal throughout the whole of any major city. The 
very small aerial needed at these frequencies can be 
mounted on the bus roof without risk of damage. 

The noise- cancelling microphone again proves 
particularly effective in the cab, reducing the level of 
traffic and engine noise relative to the driver's voice. 
- STC Quarterly Review. 
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6 HY," COMPLAINED DICK 

plaintively, "does the New 
Year always have to start 

on January the First ?" 
"Because there's no alternative, 

you great twit," snorted Smithy 
irritably. "How on earth can the 
New Year start on any other day ?" 

"Well, I think it's a rotten 
arrangement," commented Dick 
moodily. "Like everybody else, I 
have my celebrations on New Year's 
Eve with the result that on January 
the First, I'm completely clapped 
out. I should be at my best at the 
start of a New Year, not at my 
worst." 

Smithy turned a jaundiced eye at 
his assistant, who was sagging list- 
lessly on his stool. 

"I'll certainly agree," he remarked 
unkindly, "that you aren't, this New 
Year's morning, at the highly im- 
probable condition which you refer 
to as your best. At the same time, 
though, you don't appear to be much 
below your normal general run of 
mediocrity." 

"Well, I like that," retorted Dick, 
stung. "Anyway, what about you? 
Nobody would say that you repre- 
sent a prime example of sprightli- 
ness and efficiency." 

SERVICING AIDS 

"That,' returned Smithy sternly, 
"is not the way to talk to your 
guv'nor. However, I will concede 
that, like you, I did stay up a little 
later than usual last night because 
it was New Year's Eve. And I must 
confess, also, that I'm suffering a 

_ wee bit this morning in consequence. 
Anyhow, seeing that we've both been 
372 

This month, as is fitting at the start of a New Year, Smithy 
turns his attention to the more elementary aspects of 
servicing, dealing in particular with simple servicing aids 

which can be home -constructed 

in the Workshop for at least ten 
minutes or so and have had a 
chance to discuss our various indis- 
positions, I would suggest that we 
next get down to a spot of work." 

"There isn't any," replied Dick 
promptly. "We cleared out the last 
set yesterday. evening. Don't you 
remember ?" 

"Why of course, so we did," said 
Smithy, visibly elated at this item 
of news. "Then, perhaps, this might 
be a good time to have a discussion 
on odd items of test gear which we 
can use for future jobs in the Work- 
shop." 

"Do you mean testmeters and 
things like that ?" 

"I wasn't thinking of manufac- 
tured stuff," replied Smithy "What I 
had more in mind was home -made 
gear. It's surprising how many items 
of home -made equipment can be 
used to supplement the standard test 
gear employed for servicing." 

"I think I can see what you're 
getting at," said Dick, brightly. 
"You're referring to things like our 
Heater Checker Box, aren't you ?" 

It was obvious that the prospect 
of a technical discussion had caused 
Dick to discard his previous gloomy 
mood. 

"That's right," confirmed Smithy. 
"That Heater Checker Box is an ex- 
cellent example of a really useful 
bit of home -made gear. We've been 
using it for ages now and it must 
have repaid the small amount of 
time expended on its construction 
over and over again. Its main pur- 
pose is, of course, to check the 
heaters of individual valves in open - 
circuit TV heater chains. As you 
know, it consists merely of a 0- 
10mA meter, a 91052 resistor and a 
PP3 9 -volt battery, all of these being 

Volveholde rs 

fitted inside a wooden box with a 
B7G, a B9A and a B10B valve - 
holder mounted on the front. The 
pins of the valveholders which are 
normally used for heater connec- 
tions are connected in parallel, with 
the resistor, meter and battery in 
series." (Fig. 1)." 

"I must say," returned Dick 
warmly, "that it's just the job for 
finding which heater has burnt out 
in a IV heater chain. All you've 
got to do is bung each valve into 
its appropriate socket on the box 
and see whether the meter gives a 
reading or not. It takes ages, other- 
wise, checking for open- circuit heat- 
ers with a testmeter when you're 
holding its test prods against the 
heater pins of each valve." 

TUNING WAND 

"True," agreed Smithy. "And, to 
round off the story, we added the 
B 10B socket to the box after the 
PFL200 double pentode started 
appearing in British TV sets. Any- 
how, that's one little item of home- 
made test gear, and it's one which 
is well worth putting together by 
anyone who does a lot of TV ser- 
vicing. Another handy little gadget, 
which can be used both for TV and 
radio, is the tuning wand." 

"Tuning wand ?" 
"Tuning wand," repeated Smithy. 

"I used to have a tuning wand in 
the Workshop, but it seems to have 
got lost. It wouldn't be a bad idea 
if, at some time, you knocked up 
another one." 

'What exactly is a tuning wand ?" 
"It consists," replied Smithy, "of 

*Smithy's Heater Checker Box was previous- 
ly mentioned in the July 1967 issue -Editor. 

O-iOmA 

Fig. 1. The circuit of the Heater Checker Box employed in the 
Workshop. This enables the heaters of individual valves in an 
open- circuit TV series heater chain to be quickly checked. The 

meter can be an inexpensive surplus type 
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a round stick of insulating material, 
with a brass cylinder fixed to it at 
one end and a piece of iron -dust 
material of similar shape fixed to it 
at the other. Like this." 

Smithy drew out his pen and 
sketched the outline of a tuning 
wand on his note -pad. (Fig. 2.) 

.I /2. 3 - 
Plastic 

Brass Parts secured Iron -dust 
with Araldite 

Fig. 2. A tuning wand suitable 
for most present -day coils. This 
is circular in section along its 
whole length. The dimensions 

given are not critical 

Dick carried his stool over to 
Smithy's bench, then gazed inter- 
estedly at the Serviceman's pad. 

"There you are," said Smithy, 
returning the pen to his pocket. 
"That's what a tuning wand looks 
like." 

"What's it used for ?" 
"To check the condition of tuned 

circuits which are suspected of being 
off -resonance," replied Smithy. "A 
typical instance occurs when you 
have a sound radio i.f. coil which 
you think may be a little out of 
alignment. What you do first of all 
is to tune the receiver to a weak 
signal which will not produce a high 
a.g.c. voltage, then insert the iron - 
dust end of the tuning wand into 
the coil former. (Fig. 3.) If the 

11 

Tuning wand 

I.F. transformer 

Fig. 3. Inserting the iron -dust 
end of the tuning wand into an 
i.f. transformer. This causes the 
inductance of the coil into 
which it is inserted to be 

increased 
JANUARY 1971 

signal level increases when the wand 
is inserted then the appropriate i.f. 
tuned circuit wants a little more 
inductance or parallel capacitance to 
bring it on to the correct frequency. 
If the signal level goes down, then 
the tuned circuit doesn't require in- 
creased inductance or capacitance." 

"That seems to be easy enough," 
responded Dick "What about the 
brass end of the tuning wand ?" 

"If the process of inserting the 
iron dust end into the coil merely 
caused a reduction in signal 
strength," said Smithy in reply, "you 
then insert the brass end. The piece 
of brass reduces the effective induc- 
tance of the coil whereupon, if 
signal level increases when the brass 
end is inserted, this means that the 
tuned circuit requires reduced induc- 
tance or capacitance to bring it on 
to the correct frequency. On the 
other hand, if inserting the brass 
end merely causes signal level to 
fall, this shows that the tuned cir- 
cuit is spot on tune, because the 
previous check with the iron -dust 
end also caused the signal level to 
fall. The main disadvantage with 
the tuning wand is that the brass 
end usually causes a much smaller 
change in inductance than does the 
iron -dust end, so that the wand 
doesn't always give you conclusive 
results. This is particularly true if 
the iron -dust core of the coil you're 
checking is so positioned that it 
prevents the brass end getting close 
to the winding. Nevertheless, a tun- 
ing wand can be a really useful gad- 
get once you've got used to how 
it works. It's particularly good for 
locating false central peaks." 

"What are they ?" 
"They're the peaks you get if a 

core is dead central in its coil," 
said Smithy, "and when the tuned 
circuit still wants a little more in- 
ductance or capacitance to become 
resonant at the right frequency. 

Former 
Core central 
inside coil 

Coil 

Fig. 4. If a core is centrally 
disposed inside a coil which 
requires just a little more 
inductance or parallel capaci- 
tance to be resonant at a 
desired frequency, it may give 

the effect of a 'false peak' 

(Fig. 4.) Since the coil is passing the 
maximum signal of which it is 
capable when the core is adjusted 
to the central position, it is possible 
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to obtain the impression that the 
core is at a true resonant peak. 
Inserting the iron -dust end of the 
tuning wand will soon indicate the 
presence of the false peak, because 
it will cause an increase in signal 
strength." 

I think I'll make up one of these 
wands," said Dick. "What materials 
should I use ?" 

"The insulated centre section," 
replied Smithy, "can consist of a 
piece of plastic knitting needle of 
about the diameter I've shown in 
my sketch. You can make the brass 
bit by cutting off and filing down 
the shank of a brass bolt of suitable 
size. The iron -dust piece is given by 
filing down an iron -dust core. The 
parts are then all stuck together 
with Araldite, being held in place 
whilst the adhesive sets by laying 
them in a fold in a piece of corru- 
gated paper. The paper will stick 
to the Araldite but it can soon be 
removed afterwards by a judicious 
touch of the file. Assembling a tun- 
ing wand is rather a fiddling pro- 
cess, I'm afraid, but the results it 
offers are well worth the trouble. By 
the way, the dimensions I put on 
my sketch are only approximate, 
and you don't have to stick closely 
to them." 

FERRITE AERIALS 

"It looks," said Dick enthusiastic- 
ally, "as though I've got myself a 
little job to do in the future. I've 
got a plastic knitting needle of just 
about the right thickness knocking 
around which I use for poking at 
things inside sets. I could spend my 
next bit of spare time in making 
up a tuning wand." 

"It would be more to the point," 
retorted Smithy testily, "if you 
devoted the time to taking our 
Christmas decorations down." 

A little wearily, the Serviceman 
looked around the Workshop. The 
decorations in question, so enthusi- 
astically put up by Dick on Christ- 
mas Eve, were still in place and 
gave the Workshop a raffish appear- 
ance which ill befitted the proper 
dignity which should appertain to an 
electronic servicing establishment. 
Smithy's eye fell on the large red 
balloon at the centre of the ceiling. 
Due to gradual deflation this was 
now beginning to assume a shape 
of disturbing grotesqueness. 

"What ?" queried Dick incredu- 
luously, as he leaped to the defence 
of his beloved decorations. "Take 
them down already ?" 

"Of course," returned Smithy 
irritably. "Blimey, it's New Year's 
Day now." 

"But," retorted Dick, shocked, 
"you must never take down Christ- 
mas decorations until Twelfth 
Night." 

"Twelfth Night ?" repeated 
Smithy, bemused at this unexpected 

avenue of argument. "When's 
Twelfth Night ?" 

"It's the eve of Twelfth Day, 
which is twelve days after Christ- 
mas." 

Smithy sighed. 
"I'm afraid I don't feel in the 

mood for counting the days from 
Christmas." 

Dick rose, walked over to his 
bench, and rummaged in a drawer. 

"Hang on a jiffy," he called out. 
"I'll tell you the exact date in a 
moment." 

After further searching, Smithy's 
assistant pulled out a large calender 
which he next proceeded to consult. 

"Twelfth Night," he pronounced, 
as he counted the dates, "is on Janu- 
ary the 5th." 

Now that the preferred date at 
which Christmas decorations should 
come down had been established, 
Smithy turned to his assistant, who 
was in process of hanging the 
calendar on the wall over his bench. 
At sight of the calendar, Smithy's 
jaw sagged. 

"What d'you think of it ?" said 
Dick proudly. 

Speechlessly, Smithy gazed wide - 
eyed at the large picture which 
graced the upper part of his assis- 
tant's calendar. The lady who pre- 
vailed over the dates of January 1971 
could certainly be described as being 
of generous disposition. Furthermore, 
the reproduction on the calendar 
clearly demonstrated the excellent 
craftmanship of the modern colour 
printer so far as the rendering of 
flesh tones over large areas is con- 
cerned. To borrow from the phrase- 
ology of both the mechanical engin- 
eer and the present -day film director, 
it could also be stated that the lady 
had adopted a pose equivalent to 
180° orientation from full frontal 
nudity. 

"Bit of all right, isn't it ?" 
"It's disgusting," snorted Smithy, 

as he finally recovered his voice. 
"You surely don't think you're going 
to put that picture up here, do 
you ?" 

"Of course I'll put it up. We 
needed a calendar for 1971 and this 
is it." 

"Much as I appreciate your gen- 
erosity in providing the calendar," 
returned the deeply perturbed Ser- 
viceman, "I hardly feel that the 
picture it displays is in keeping with 
the character of our calling." 

"You've not seen anything yet," 
replied Dick cheerfully. "This is 
only the January picture. Wait till 
you see the one for December!" 

Smithy winced at the thought of 
revelations to come. Had he been 
in more robust mood he would have 
returned immediately to the attack, 
both with respect to the calendar 
and to the decorations. But he was 
weakened by his activities of the 
night before, and he decided to 
retreat to a world where he was 
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more in command of events. 
"Let's get back," he said hastily, 

"to the checking of resonant 
circuits." 

"As you like," replied Dick 
equably. "Have you got any more 
gen on tuning wands ?" 

"I've finished on that subject," 
said Smithy, as he collected his 
sadly scattered wits. "Now, let me 
think for a moment. Ah yes! I'll 
carry on next to a simple dodge 
which enables the resonant fre- 
quency of a ferrite rod aerial in a 
transistor superhet to be checked. 
This uses roughly the same basic 
principle that is employed by the 
tuning wand." 

"Does this dodge require making 
up any test gear ?" 

"Not a great deal," replied 
Smithy. "All you need basically is 
a spare ferrite rod and a bit of 
tinned copper wire soldered to itself 
in the form of a shorted turn. We'll 
start by considering the ferrite aerial 
in the receiver first. This will nor- 
mally consist of a ferrite rod with 
separate medium and long wave 
coils on it or, perhaps, just a med- 
ium wave coil on its own. The fer- 
rite rod tuned coil in use is con- 
nected to the signal frequency 
section of the receiver two -gang 
tuning capacitor and is intended to 
be resonant at the frequency being 
received. This necessitates two align- 
ment adjustments. At the high fre- 
quency end of the band being 
received, a small trimmer across the 
coil and tuning capacitor is adjusted 
for maximum signal strength. At 
the low frequency end, the induc- 
tance of the coil is similarly adjusted 
for maximum signal strength. The 
ferrite rod aerial coil should then 
track with the oscillator tuned cir- 
cuit over all the band in between." 

"That inductance adjustment," 
observed Dick, "is, of course, car- 
ried out by sliding the coil along 
the ferrite rod." 

"Exactly," confirmed Smith y. 
"Moving the coil towards the centre 
of the rod increases the inductance, 
and moving it away from the centre 
decreases it. Now, you sometimes 
encounter a receiver in which the 
coil or ferrite rod is mounted in 
an awkward position or where the 
coil is very tight on the rod and is 
difficult to move." 

"I've had some of those," broke 
in Dick. "They're a menace, because 
you can't always be certain that the 
coil is in exactly the right position 
on its rod for correct tracking. Un- 
less you're prepared to go to a lot 
of trouble, you just have to assume 
that the coil has the proper induct- 
ance." 

"Well, you don't have to make 
any such assumption," said Smithy, 
"if you follow the little dodge I'm 
now going to describe. When you 
have a receiver of the nature we're 
discussing, you first tune it at the 
JANUARY 1971 

low frequency end of the band to 
a weak signal which hasn't sufficient 
strength to cause the appearance 
of a large a.g.c. voltage. If you 
can't find a signal that is weak 
enough, you tune in a strong signal 
and make it weaker by suitably 
rotating the receiver. You then bring 
a spare ferrite rod up to the rod 
in the set, holding it so that the 
two rods are parallel (Fig. 5 (a).) 

LW. coil M.W. coil Ferrite rod 

aerial in 

receiver 

(a) 

Ferrite rod 

Shorted turn 

(b) 

Fig. 5(a). Bringing a second 
ferrite rod up to the ferrite rod 
aerial of a receiver causes the 
inductance of all coils on the 

rod to be increased 
(b). The inductance of a ferrite 
rod coil can be reduced by 
bringing a shorted turn close 
to the end nearer the coil. 
Here, the inductance of the 
medium wave coil is being 

reduced 

If signal strength increases as the 
spare rod approaches the one in the 
set then the ferrite rod aerial coil 
requires more inductance and needs 
to be shifted towards the centre of 
its rod. If signal strength merely 
decreases, then you know that the 
ferrite rod tuned circuit doesn't, at 
least, require more inductance. After 
that, you remove the spare ferrite 
rod and take up a shorted turn 
of wire, the turn having a diameter 
of about three -quarters of an inch. 
Bring this up to the end of the 
receiver ferrite rod which is nearer 
the coil being checked. (Fig. 5(b).) If 
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signal strength increases as the 
shorted turn approaches the end of 
the rod then the receiver coil 
requires less inductance and needs 
to be shifted towards the end of the 
rod. If signal strength merely 
decreases, this check, combined with 
the previous one, then assures you 
that the ferrite rod coil has exactly 
the correct inductance and doesn't 
require adjustment.'.' 

"Blimey," remarked D i c k. 
impressed. "That is a knobby idea." 

"It's an idea which works sur- 
prisingly well in practice," said 
Smithy. "In fact even with receivers 
where the coil is readily accessible 
and free to move along its rod it's 
frequently quicker to use this 
method of checking than it is to 
actually move the coil. I'd advise 
you to practice with the method 
on several serviceable receivers to 
get the feel of it before using it for 
actual servicing. Try the effect of 
the rod and the shorted turn after 
you have deliberately misplaced the 
coil being checked." 

"I'll do that," confirmed Dick. 
"What's more, I think I'll make up 
the shorted turn on the end of an 
insulated handle." 

"You could do that," agreed 
Smithy. "A thin handle about four 
inches long would be just the job 
and would enable you to poke the 
shorted turn into awkward corners." 
(Fig. 6.) 

Tinned copper wire 

Ends soldered 

together 

Insulated handle 

3/46 

dia 

Fig. 6. It is helpful to have 
the shorted turn mounted on 
an insulated handle, as shown 
here. The dimensions are 

approximate only 
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VOLTAGE MONITOR 

"Are there any other items of 
home -constructed test gear you can 
think of ?" queried Dick. 

"There are quite a few," replied 
Smithy. "For instance, there are 
more complex things, such as grid - 
dip oscillators and signal tracers. 
However, we haven't got time to 
discuss these today. Another useful 
gadget, and one that is more simple. 
is a voltage monitor for intermittent 
faults. If an intermittent snag causes 
a change in voltage this can be 
detected by the monitor, which then 
gives you warning that the fault has 
appeared. Funnily enough, I knock- 
ed up just such a gadget during the 
quiet spell we had immediately after 
Christmas." 

TRI 
RI 

20kn 
ACYIB 

/4 watt 

PLI 
6V 

6OmA 

There were also two small pilot 
lamps fitted in white bakelite 
holders, the latter indicating a recent 
visit by Smithy to the electrical 
counter of the local Woolworth's. 
As was to be expected, the layout 
of the monitor was very well 
balanced, and the neat wiring had 
the impeccable soldered joints which 
proclaimed the hand of the Master. 

"Very smart," eoturnenueu Dick. 
"How does it work ?" 

"I'd better show you the circuit," 
said Smithy, taking from his drawer 
a sheet of paper on which the circuit 
diagram had already been drawn. 
(Fig. 7.) "Here it is." 

Dick gazed blankly at Smithy's 
drawing. 

"I'm a bit lost here," he remarked 
eventually. "What, for instance, are 

Sic 

2kn 
I watt 

a 
B3 T 
9V d, 

.1. 
_a 
Input 

terminals 

TR3 

AC127 

B2 

6V 

PL2 
6V 

6OmA 

b 

AC I27 
Lead -outs 

e b 

ACY 18 

Lead -outs 

Sib 

Sla.lbIc - 3- pole.2 -way rotary (on -off 

Fig. 7. The circuit of Smithy's voltage monitor, which is intended 
for use with transistor circuits. The two pilot lamps are available 

from Home Radio under Cat. Nu. PL7 

Smithy leaned over and pulled 
out a small piece of apparatus from 
the rear of his bench. Dick returned 
to Smithy's bench and looked at 
Smithy's handiwork with interest. 
The voltage monitor was assembled 
on a small plywood baseboard. On 
this stood a family of Ever Ready 
batteries and a groupboard carry- 
ing four transistors and two resis- 
tors. A small metal front panel was 
screwed to the baseboard and on 
this were mounted a two -way rotary 
switch and two wirewound potentio- 
meters fitted with pointer knobs. 

those two pots for ?" 
"They're for setting up the moni- 

tor to the voltage you're checking," 
replied Smithy. "Let's assume that 
you've got a faulty transistor 
receiver which occasionally ceases 
to work due to a snag in the i.f. 
or mixer -oscillator stages. You can't 
hang around for long periods of 
time waiting for the fault to appear 
and it would be irritating to have 
the set continually playing whilst 
you concentrated on other work. So 
what you do is to couple the input 
terminals of this voltage monitor to 
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the receiver chassis and a.g.c. line, 
observing correct polarity. You next 
tune in a signal which causes the 
appearance of, say, about one volt 
positive of chassis on the a.g.c. line, 
then turn down the volume on the 
receiver. The monitor is then switch- 
ed on and set up, the two pots being 
adjusted so that both the bulbs are 
just short of glowing." 

"What happens then ?" 
"Nothing," replied Smithy. "until 

the fault in the set comes on. If 
it does, and the a.g.c. voltage falls, 
the potential on the negative input 
terminal of the monitor approaches 
that on the positive input terminal, 
whereupon the Darlington pair given 
by TR3 and TR4 become conduc- 
tive and pilot lamp PL2 lights up 
to provide warning that the fault 
in the set has appeared. It's possible 
that the intermittent snag could con- 
sist of self -oscillation in the r.f. or 
i.f. stages, whereupon the a.g.c. volt- 
age would increase. This time the 
negative input terminal of the moni- 
tor goes more negative with respect 
to the positive input terminal. The 
Darlington pair given by TRI and 
TR2 then conduct and pilot lamp 
PLI lights up." 

"Stap me," said Dick, as realisa- 
tion flooded in, "this monitor works 
in both directions. It gives you warn- 
ing when the monitored voltage de- 
creases and also when it increases." 

"That's right," said Smithy. 'n4' 
and TR2 are a pair of p n.p german- 
ium transtst3rs whilst TR3 and 1R4 
are n.p.n. germanium transi tors. 10 

take another example, let's say ,fiat 
the voltage applied to the two input 
terminals is 4.5, which iF just half 
the voltage across the , w:t p tensio- 
meters. If we take R3 slider down 
to the positive end of its track. both 
TRI and TR2 come on and PLI 
lights up. The slider of R3 is then 
taken slowly upwards. As it closely 
approaches the centre of the track 
PLI will begin to dim, and will ex- 
tinguish when the slider is tapping 
off a voltage which is about 0.3 volt 
positive of the potential on the nega- 
tive input terminal. This 0.3 volt is 
given by the drop in the base -emitter 
junctions of TRI and TR2. TR3 and 
TR4 work in the opposite direction 
and cause PL2 to light up when the 
slider of R4 is at the top of its track, 
at the negative end. As the slider of 
R4 is gradually brought down its 
track, PL2 will begin to dim at a 
position close to the centre, and will 
finally extinguish when the slider of 
R4 is about 0.3 volt negative of the 
voltage on the negative input 
terminal." 

"I can see it all now," exclaimed 
Dick. "When you've got the pots set 
up in the manner you've just 
described, it only needs the negative 
input terminal to go a little further 
negative for PL1 to light up. Or to 
go a little positive, whereupon PL2 
lights up. One thing that puzzles me, 
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though, is why you used two pots. 
Couldn't you have joined the emit- 
ters of TR2 and TR4 together and 
connected them to the slider on just 
one pot ?" 

"I could have done," said Smithy, 
"but the monitor would then have 
been less sensitive. This is because 
the voltage being monitored could 
change by at least 0.3 volt in either 
direction before even the base - 
emitter drops in the associated pair 
of transistors were overcome. With 
the present arrangement the bulbs 
light up to full brightness for a volt- 
age change of only some 0.5 volt in 
either direction. If you like, you 
can increase sensitivity by initially 
adjusting R3 and R4 so that the 
bulbs are just visibly glowing. 
They'll achieve full brightness then 
for a change in voltage of about 0.3 
volt only." 

BATTERIES 

Dick looked critically at the moni- 
tor. 

"It needs rather a few batteries, 
doesn't it ?" 

"It does rather," admitted Smithy, 
"but they should have a long life. 
Negligible current is drawn from 
batteries B1 and B2 when the pilot 
lamps are not illuminated, and these 
could be Ever Ready type PP1 or 
similar. A current of 9mA is drawn 
from battery B3, and I've used two 
4.5 volt bell batteries in series here. 
These are Ever Ready type 126, 
which is the long rectangular type 
with two brass terminals on the top. 
Incidentally, the monitor doesn't 
need to have batteries permanently 
fitted. Since it will only be employed 
occasionally, it could have batteries 
connected to it just when it was 
actually being used." 

"Wouldn't it be better to use a 
stablised mains supply instead of 
B3? After all, B3 does provide the 
reference voltage." 

"You could use a mains supply 
if you like," agreed Smithy, "but 
I think it would add too much com- 
plication to a simple device. A bat- 
tery should be adequate enough for 
the infrequent periods when the 
monitor will be used." 

"What about pilot lamps PLI and 
PL2 ?" 

"Those are 6 volt 60mA types," 
replied Smithy. "Bulbs drawing 
higher currents shouldn't be used as 
they'd cause rather more dissipation 
in TR2 and TR4 than is desirable. 
With the circuit as it stands TR2 
and TR4 don't need heat sinks." 

"Fair enough," said Dick. "Well, 
that monitor certainly looks like 
being a useful item of equipment." 

"I must hasten to point out," 
stated Smithy, "that it has one or 
two limitations. For instance, it will 
only monitor voltages between 
about 0.6 and 8.4 volts if you want 

to provide a check for voltage 
change in both directions. Also, it 
is necessary to avoid applying volt- 
ages to its terminals which would 
cause the maximum reverse emitter - 
base potentials of the transistors to 
be exceeded. With the ACY18 the 
maximum reverse emitter -base volt- 
age is 12, and with the AC127 its 
10. Also, although the monitor 
draws negligible current from the 
circuit being checked when the volt- 
age is correct, it does require a 
small current, of about 20µA, from 
that circuit if the appropriate lamp 
is to light up under fault conditions. 
In consequence, the circuit being 
monitored should be of the medium 
to low impendance variety." 

"So far as I can see," said Dick, 
"those limitations will only be ser- 
ious if you use the monitor with 
valve circuits. They shouldn't matter 
a great deal if you use it to check 
transistor circuits." 

"That's correct," agreed Smithy. 
"And it was for use with such cir- 
cuits that I dreamed the design up." 

EARLY ENDING 

Smithy rose and yawned. His eyes 
fell once more on the garish calen- 
dar over Dick's bench. 

"I still don't consider," he remark- 
ed irately, "that a calendar like that 
is at all suitable for a place which 
carries out radio and TV servicing." 

Dick grinned. 
"Take a closer look," he invited, 

"at the bottom." 
"I most certainly shall not," 

retorted Smithy, clearly outraged. 
"I wouldn't dream of doing such a 
thing." 

I mean the bottom of the pic- 
ture. The name of the firm who 
distributed the calendar is printed 
there." 

Smithy walked over to Dick's 
bench and, suitably averting his 
eyes, peered at the point described 
by Dick. He read the name of a 
well -known manufacturer of elec- 
tronic products. 

"Well, I'm blessed," he breathed 
wonderingly. "I would never have 
believed it possible." 

"There you are," replied Dick in 
a triumphant tone. "You can't say 
now that that calendar doesn't fit 
in with radio and TV, can you ?" 

The crestfallen Smithy turned to 
another point of attack. 

"At any rate," he snorted, "I can 
say that those Christmas decorations 
don't fit in here. They really must 
come down." 

"Don't worry about them," said 
Dick soothingly. "January 5th, we 
said." 

It was plainly not Smithy's 
morning. 

"Oh, all right then," he conceded. 
"Well, there's no point in our hang- 
ing around here any longer. I'm 
going to lock up the Workshop and 
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we can both take the rest of the 
day off." 

"That," remarked Dick, getting 
up and putting on his raincoat, "is 
a bit more like the old Smithy I 
used to know, way back in 1970. A 
Happy New Year to you, Smithy!" 

The sudden thought of a further 
twelve brand -new months stretching 
out before him caused Smithy to 
forget his present irrations, and he 
grinned cheerfully back at his 
assistant. 

"And a Happy New Year to you 
too, my boy." 
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R. S. G. B. 
EXHIBITION 
The Editor 

Radio Constructor 

Sir -Whatever happened to the Radio Hobbies Exhibition ? All the 
periodicals including your own are bemoaning the fate of the Amateur 
Radio Exhibition (as it is now called). 

Many years ago we used to have a stand there; it was always packed 
both the stand and the exhibition and it was great fun. Then it moved 
to Seymour Hall and it was even bigger and better (we could then, I 

regret to say, only be spectators). Then came the decline. I thought last 
year's exhibition so poor that I never imagined another would be attempt- 
ed. This, in spite of the fact that, based on our yearly figures, the elec- 
tronics hobby is growing at a tremendous rate. It seems a pity that this 
exhibition should disappear, and I would like to make the following 
suggestions: 

(1) Widen the scope to include something for everyone whose hobby 
is electronics (even include some hi -fi). When we had a stand at the 
exhibition we displayed electronic components generally and certainly 
did not confine ourselves just to the items that would interest the "Ham" 
fraternity. We even had crystal sets for schoolboys. 

(2) Hold it every other year. 
(3) Hold it later in the year, say October or November. 
(4) Could it not be sponsored by all the leading journals, i.e. Wire- 

less World, Radio Constructor, Practical Wireless, Practical Electronics, 
Radio Communication and Short Wave Magazine. Even if each journal 
just gave some free publicity that would guarantee success ! 

How about it, Mr. Thorogood ? 

Yours faithfully, 
A Sproxton, director, 

Home Radio Components Ltd. 

A number of letters in the same vein were received by the Radio Society 
of Great Britain. A reply in the following terms was published in their 
journal, Radio Communication: 

A word of explanation about the present arrangements may not come 
amiss. For many years the RSGB ran the exhibition at the Royal Hotel, 
until it outgrew the available space. With the expansion of the exhibition 
and the necessary move to larger premises, the Society was not able to 
accept the financial risk or provide the necessary staff and facilities. At 
that time, professional exhibition organizer Phil Thorogood G4KD, offered 
to organize the exhibition on a commercial basis, and make a payment to 
the RSGB in recognition of the Society's sponsorship. Since then the 
exhibition hes survived many larger contemporaries in other fields and 
achieved a good deal in presenting amateur radio to the public and the 
radio amateur. The RSGB has always been a primary exhibitor, taking 
stand space at the regular rates, but with the advantage of considerable 
voluntary help. Indeed, without voluntary helpers the Society could not 
have hoped to participate at all. The economics of running an exhibition 
in London (or anywhere else) do not favour the small operator -in fact, 
from the Society's point of view the amount of voluntary effort required 
would make it difficult to go outside London. 

It may be difficult for some to appreciate the many difficulties, both 
economic and practical, which face the organizer and the Society. Never- 
theless it would be wrong to disregard any reaction from the membership, 
and foolish to imagine that all is perfect. Of the criticisms made, may we 
reply briefly to two of them. 

(1) Content of Exhibition. The old proverb which begins, "You can 
lead a horse to water ... " is appropriate here. The exhibition is a com- 
mercial enterprise requiring that exhibitors justify the expense of their 
attendance -we cannot make people exhibit. 

(2) Lack of home -constructed equipment on display. People often 
complain about the lack of home- constructed equipment shown, but we 
are mindful of the reply given by the late C. H. L. Edwards, GBTL, who, 
when presented with this complaint at an exhibition in the early 'sixties, 
enquired, "And where is your piece of equipment?" 

Exhibition Committee. 
THE RADIO CONSTRUCTOR 
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By Recorder 

IS FULL OF SURPRISES. 
After completing a little repair 
job the other day I was just 

clearing up the bench when I 
happened to pick up two ends of my 
testmeter probe leads. The test - 
meter needle at once rose to about 
a sixth of full -scale deflection. 

SACRIFICIAL PROTECTION 

'Well,' I can hear you say. 
'what's so surprising about that? 
You must have left the meter 
switched to a resistance range with 
the result that it was reading the 
resistance of your body between 
your two hands.' 

But I hadn't left the meter on a 

resistance range, I'd left it on a 

current range instead. It was 
switched to read 0 -50µA and by 
merely holding the probe lead 
terminations I was causing it to 
indicate about 8µA. 

After a little head -scratching I 

realised that I was seeing an 
example of the effects involved in 
what is known as the `sacrificial' 
method of protecting metals from 
corrosion. One way of stopping 
iron boilers from rusting inside, 
for instance, consists of suspending 
a piece of zinc in the water. The 
zinc, which is the sacrificial metal, 
then corrodes away instead of the 
iron. For similar reasons, sacri- 
ficial metals are fitted to the hulls 
of small boats or are buried in 
the earth alongside pipe lines. 
There is an electrical reason for 
the sacrificial metal corroding in- 
stead of the metal which is being 
protected, and the two metals are 
looked upon as forming the plates 
of a cell. 

The positive lead of my test - 
meter is terminated in a brass 
probe whilst the negative lead is 
terminated in a crocodile clip 
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which, so far as I can ascertain, is 
nickel -plated. So there was I, pro- 
viding the electrolyte for a brass - 
nickel cell having a current 
capability of 8µA! 

Since then I have checked 
several pairs of other commonly 
encountered metals to see how 
well they work in a 'human cell'. 
For best results they need to be 
in sheet or plate form; one can 
then place one hand flat on each 
metal to obtain maximum con- 
tact area and, in consequence, 
maximum current. The two metals 
were connected to the terminals of 
the 0 -50µA meter. 

Aluminium (negative) and cad- 
mium (positive) gave a current of 
5µA, whilst cadmium (negative) 
and tin (positive) produced a cur- 
rent of about 10µA. The best so 
far has been aluminium (negative) 
and tin (positive) which knocked 
up more than 20µA. Both the tin 
and cadmium, incidentally, were 
in the form of tinplate and cad- 
mium plated steel respectively. 
Other pairs of metals, as checked 
by myself, did not give such high 
currents. 

If you don't believe me, try 
these effects for yourself. But don't 
forget that you need a sensitive 
meter whose f.s.d. is, at most, 
100µA. 

PROBLEMS WITH POT'S 

Potentiometers can give rise to 
quite a few design problems, this 
being particularly true when they 
are required to dissipate powers in 
excess of 1 watt or so. What tends 
to be forgotten is that the nominal 
dissipation figure for a potentio- 
meter normally applies over the 
whole of its track. 

To take a numerical example 
(and one having nice easy figures) 
let us assume that we have a 10052 

linear wirewound potentiometer 
whose nominal power rating is 4 
watts. If we pass 200mA through 
the whole track we will drop 20 
volts across it, whereupon the dissi- 
pation is acceptable, at 4 watts. So 
far, so good. If, next, we set the 
slider to a central position on the 
track we will have a resistance 
between the slider and one end of 
the track of 5052. But we would be 
guilty of a technical misdemeanour 
if we now passed a current (actually 
283mA) through the 5052 section of 
the track which once more resulted 
in a dissipation of 4 watts. Matters 
would be even worse if we selected 
a quarter of the track and again 
(this time with a current of 400mA) 
caused this section to dissipate 4 
watts. 

The reason why these last two 
situations represent unsound prac- 
tice is that the mechanical design 
of the potentiometer is such that it 
is only intended to dissipate 4 watts 

over the whole of its track, where- 
upon all the resistance wire of the 
track attains an increased tempera- 
ture which is considered safe. If 
we dissipate 4 watts over a half, or 
over a quarter, of the track, then 
it is obvious that the section of 
resistance wire dissipating this 
power will rise to a higher tem- 
perature than that deemed desirable 
by the manufacturer of the poten- 
tiometer. It will have been noted 
that the current required for 4 
watts dissipation in half the track 
is not a very great deal larger than 
that needed for 4 watts dissipation 
in the complete track, but it causes 
what is effectively a 2 watt resistor 
to be called upon to dissipate twice 
that power! 

As may be seen, the wattage 
rating of a potentiometer also de- 
fines the maximum current that may 
flow through any section of its 
track. 

In its 'classical' application, a 
potentiometer passes a relatively 
high current and allows voltages 
at lower currents to be tapped off 
it. If these lower currents are very 
much smaller than the standing 
high current in the potentiometer 
they may be ignored, and it then 
becomes correct to specify a poten- 
tiometer whose wattage rating is 
applicable to the standing high 
current. But potentiometers are 
often used as variable resistors, 
whereupon connection is made to 
the slider and one end of the track 
only. Under such conditions a 
potentiometer can be used to limit 
the flow of current in a circuit, and 
may pass quite high currents when 
set to insert low values of resist- 
ance. The proper design approach 
here is to initially determine the 
total resistance required in the 
potentiometer and the maximum 
current it will be called upon to 
pass. The requisite wattage rating 
for the potentiometer can be calcu- 
lated from I2R, and a component 
of the correct rating may then be 
employed. In many cases it will be 
possible to use a potentiometer of 
quite low wattage rating if a fixed 
external resistor is inserted in series 
to limit the maximum current that 
can flow in the circuit containing 
the potentiometer. 

THE ELECTRET 

One of the newer devices appear- 
ing on the electronic scene is the 
` electret'. For those who may not 
have heard about it yet, an electret 
consists of a piece of insulating 
material which is capable of hold- 
ing an electrostatic charge perma- 
nently, in much the same way that 
a permanent magnet is capable of 
holding its magnetism. 

Not all insulating materials are 
capable of functioning as electrets. 
Many of the more modern plastics, 
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such as nylon and polyester do, 
however, have the ability to act as 
electrets, and some of these have 
the advantage that they may be pro- 
duced in the form of a thin film 
exhibiting a positive charge on one 
surface and a negative charge on 
the other. Electrets are activated by 
being heated in a strong electro- 
static field; on cooling they then 
retain the charge acquired from the 
field. A thin film electret may be 
charged by being placed between 
two metal sheets across which a 
high voltage is applied. 

The most useful application for 
electrets, so far, is as microphone 
diaphragms. An electret microphone 
is basically the same as a capacitor 
microphone except that no external 
polarising voltage is required. One 
surface of the electret diaphragm 
is metallised and provides one ter- 
minal of the microphone. The other 
side of the electret diaphragm is 
then positioned very close to a per- 
forated flat metal disc which forms 
the other terminal of the micro- 
phone. Diaphragm vibrations are 
translated to changes of voltage 
which may be amplified in the same 
way as with a capacitor micro- 
phone. At the same time, the elec- 
tret provides its own polarising 
voltage. 

Electret microphones have quite 
a promising future, and are already 
beginning to appear with some tape 

recorders. Research work has been 
carried out on the use of electret 
microphones instead of carbon units 
in telephone handsets. The electret 
microphone requires an amplifier 
to convert its high impedance out- 
put to an amplitude and impedance 
suitable for telephone circuits, but 
such an amplifier can be readily 
provided with the aid of standard 
semiconductor techniques. The ad- 
vantages claimed for the electret 
version are its cheapness and 
robustness, plus the fact that, even 
with its amplifier, less line current 
is necessary than is required with 
a carbon microphone. 

There don't seem to be any other 
major applications for the electret 
at the time being, but these are 
early days yet. A device which is 
virtually the electrical analogue of 
the permanent magnet should soon 
find its way into other fields as well 
as that of sound pick -up. 

HEAT FIN 
Necessity is the mother of inven- 

tion which, as proverbs go, is a bit 
nearer the truth than most of them. 
Necessity certainly caused me to 
dream up a little idea the other 
day which, as you may similarly 
find it of help, I shall now pass 
on to you. 

I was playing around with an 
experimental circuit when I noticed 
that a l.5 watt metal -cased zener 

diode was warming up rather more 
than was good for it. There was 
nothing wrong with the circuit or 
the diode; it was merely that I 
was expecting it to dissipate a wee 
bit more power than it could cope 
with on its own. 

Some form of heat sink was 
required but, after a quick hunt 
through my odds and ends, I just 
couldn't find anything that would 
fit properly over the zener diode 
case. It was then that Necessity did 
her mothering bit, and I suddenly 
remembered a tin in which I keep 
valve top cap connecter clips. One 
of these proved to be just what 
was required. I quickly soldered a 
piece of thin brass sheet measuring 
about by 1 inch to the clip tag 
to which the wire would normally 
have connected, ensuring that the 
solder ran on to the outside of the 
clip itself in order to provide good 
thermal conduction. I then fitted 
the clip- cum -fin over the diode, and 
that clip gripped as snugly on 
its case as though it had been 
designed for the job. Although not 
exactly a thing of beauty, this ex- 
temporised heat fin kept the diode 
really cool, and I was able to pro- 
ceed with the rest of my work on 
the circuit. 

That tin of top cap connector 
clips has now been promoted from 
the `valve shelf' of my cupboard 
to the `semiconductor shelf' ! 

R.A.F. EQUIPS WITH EMI RECONNAISSANCE POD 

The EMI airborne reconnaissance pod, designed 
for the Phantom FGR Mk. II aircraft, has now en- 
tered service with the Royal Air Force. One of the 
first RAF units to be equipped with the EMI pod is 
No. 228 O.C.U. based at RAF Coningsby, Lincoln- 
shire. This is an operational conversion unit which 
carries out Phantom aircrew training. 

Full production of the equipment is under way at 
EMI's Radar and Equipment Division at Hayes, 
Middlesex, and deliveries will continue throughout 
1970 and 1971. 

This revolutionary surveillance system comprises 
sideways -looking radar, infra -red linescan and optical 
cameras fitted to a 23ft. 9in. (7.24 m) long external 
pod. It provides the RAF with the capability of 
carrying out high quality reconnaissance in all types 
of weather during day or night. The pod, which can 
be fitted to the aircraft within an hour, eliminates 
the need for specially-built aircraft which were pre- 
viously used for reconnaissance duties alone. 

The pod is similar in size to the Phantom's 600 gal. 
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external fuel tank and is carried in a central position 
underneath the fuselage. When fully equipped, it 
weighs 2,300 lb. (1043.25 kg). 

A fan of five optical cameras - four F95's and one 
F135 is fitted for daylight photography in good con- 
ditions. At night, four F135 cameras are used in 
conjunction with electronic flash. 

Sideways -looking radar points downwards and 
sideways on either side of the aircraft. It has a fixed 
beam and scans the ground through the forward 
movement of the aircraft. Its results are recorded on 
film which is processed to provide a radar map of 
the terrain. 

The linescan consists of an infra -red detector that 
scans the ground beneath the aircraft at an extremely 
rapid rate. It records what it sees on film. It detects 
temperature differences and is used for making 
accurate maps of the ground. It is particularly valu- 
able for identifying camouflaged objects which cannot 
be readily observed by cameras. 
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LATE NEWS 

Times = GMT Frequencies = kHz 

* AMATEUR BANDS 

VATICAN CITY 
HV3SJ has been heard on 14155 SSB at around 

1840. 

TRUCIAL STATES 
MP4TDA heard on 21282 SSB at 0832 and on 

21380 SSB at 1307. Other stations from this area 
heard on the same band are MP4BBA and MP4BHL. 

LAOS 
XW8BX has been 

1431. 
heard, using SSB, on 21308 at 

BRITISH VIRGIN Is. 

VP2VI logged when using SSB on 14180 at 2230. 
Also reported on 28585 SSB at 1234. 

SAO TOME 
CR5SP reported on 21235 SSB at 1720 and also 

on 21240 at 1656. 

CAMEROON REPUBLIC 
TilAW has been reported on 14205 SSB at 2250. 

on 21285 SSB at 1103 and on 21348 SSB at 2240. 
TJIAZ reported using 14205 SSB at 2315, on 21310 
SSB at 1501, on 28550 SSB at 0920 and 1416 and on 
28572 SSB at 1657. 

GABON REPUBLIC 
TR8DG reported using 7090 SSB at around 2200 

often and also on 28583 SSB at 1523. TR8MC heard 
using SSB on 14175 at 2020. and SCDX. 

LESOTHO 
7P8AB has been heard on 21315 SSB at 1730 

often and also on 21320 SSB at 1835. 

* BROADCAST BANDS 

FIJI ISLANDS 
Suva has been reported on the new outlet of 5955. 

In the announcements at 1030, this frequency was 
not mentioned. 

WINDWARD ISLANDS 
The Windward Islands Broadcasting Service trans- 

mitter has been logged with record requests in their 
English programme. Frequent references to addresses 
in Grenada are made. Listen on 15155 from 2015. 

IRAQ 
Radio Baghdad has been heard on a new channel 

of 15245 with the English programme from 1930 to 
2020. This is followed by the German programme 
from 2020 to 2110. 

SWAZILAND 
It is reported that a short wave station will be in 

operation in mid -1971. The power is expected to be 
10kW. Trans -World Radio is a partner in the project. 

VENEZUALA 
YVLM Radio Rumbos, Caracas, has been reported 

on 9650 with schedule from 1000 to 0600. The 4970 
channel, according to the report, has now been 
vacated. 

INDIA 
Hyderabad can often be heard on 4800 at 1530 with 

local weather forecast in English. 

Acknowledgements - Our Listening Post ISWL 

CHINESE STATIONS 
The British Association of Dxers 

(BADX) issued with their fort- 
nightly `Bandspread' (No. 2) a 
masterly survey of Chinese stations 
- the most up to date information 
available at the present time. 

Our Listening Post currently 
reports Chinese stations on the 
following 1.f. channels - 3200, 
3,400, 4815, 4865, 4905, 4960, 4990, 
5030, 5145 and 5320kHz. 

Most of these are listed as Peking 
transmitters but others operate from 
regional areas, some belonging to 
the PLA (People's Liberation 
Army). 

Clearly, as stated in the BADX 
review, more research is required 
into Chinese transmissions. 

JANUARY 1971 

LAST LfN nK ROUND 
TOP BAND TRANS -ATLANTIC TESTS 

For those interested, the remaining Top Band Tests are as follows: - 
W/VE - EUROPE 

December 27th January 24th 
January 10th February 14th 
0500 to 0730GMT. W /VE East Coast stations 1800 to 
1820kHz, West Coast 1975 to 2000kHz. Europeans 1823 
to 1830kHz. Call "CQ DX Test" and listen alternate 
five minute periods, W /VE starting off at 0500. 

TOP BAND TRANS -PACIFIC TESTS 
The JA /EU Tests take place on the same date as for the JA /W 

rests:- JA /EU Test times are 2030 to 2200GMT. 
December 5th January 16th 
December 19th February 6th 
January 2nd February 20th 

Other Top Band activities are:- ARRL Contest December 13th and 
CQ Contest January 30th from 0000 to 1500GMT on 31st. 
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JI/ST P081./SHED.. 

SIMPLE SHORT -WAVE RECEIVERS 

SAW 
fI 
SAFT-0/01. 

+4.1,. 

by F. A. Baldwin 

FOUR DESIGNS - 
1, 2 and 3 Valves 

INTRODUCTION TO SHORT WAVE 
LISTENING - 

14 Comprehensive Sections 
WORKSHOP PRACTICE 

SOLDERING NOTES 

RECEIVER AND BENCH POWER 
SUPPLIES 

etc. etc. 

If you are interested in the hobby of receiver construction and short wave listening this 
is the book for you. It covers the whole field of s.w.l'ing from construction to operating - 
both Broadcast and Amateur bands. It explains how the circuits work, how to assemble the 
parts, how to wire -up the circuits with step -by -step instructions and how to test and operate 
the completed projects. 

140 Pages 

FOR ONLY 

16/- 
(80p) Postage 8d. (3p) 

TO DATA PUBLICATIONS LTD 57 Maida Vale London W9 1SN 

Please supply copy(ies) of `Simple Short Wave Receivers', Data Book No. 19 

I enclose cheque /crossed postal order for 

NAME 

ADDRESS 

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

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

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

SERVICE SHEETS (1925 -1970) for Radios, Televisions, 
Transistors, Tape Recorders, Record Players, etc., 
with fault finding guide. Over 8,000 models available. 
S.A.E. list /enquiries. Hamilton Radio, 54 London 
Road, Bexhill, Sussex. 

BUILD IT in a DEWBOX robust quality plastic cabinet 
2in. x 21in. x any length. S.A.E. for details. D.E.W. 
Ltd., 254 Ringwood Road, Ferndown, Dorset. Write 
now - right now. 

MINIATURISED TOP BAND mains powered Tx. Top 
Band command Rx. £15 o.n.o. Box No. G129. 

NEW CATALOGUE NO. 18, containing credit vouchers 
value 10 / -, now available. Manufacturers new and 
surplus electronic and mechanical components, price 
4/6d. post free. Arthur Sallis Radio Control Ltd., 28 
Gardner Street, Brighton, Sussex. 

BOOKS FOR SALE: "The Story of the Ionosphere" S / -. 
"Alfred Nobel", Bergengrcn, 15/ -. "Science Survey 3 ", 
Vista Books, 10 / -. "Science Today & Tomorrow ", 2nd 
series, 5/ -. "Basic Astro Navigation ", Dixon, 17/6. 
"The Sextant Simplified ", Watts, 7/6d. "The Book of 
the Sextant ", Hughes, 5/ -. "An Introduction to Charts 
and their Uses ", Chriss & Hayes. 17/6d. "Teach Your- 
self Russian ", 5/ -. "The Colour of Canada ", 30/ -. 
"Space ", Patrick Moore, 55/ -. "The Professor in Two 
Worlds -The Earl of Birkenhead ", 30/ -. "The Mes- 
sage of the Genes ", Sullivan, 15/ -. "Yacht Racing ", 5th 
edition, Sturges, 30/ -. "Health Physics ", Rees, 55/ -. 
"Practical Yacht Racing ", Schiottz, 10 / -. "Astronautics 
in the Sixties ", Gatland, 10/ -. "Space Research & 
Exploration ", edited by Bates, 10/ -. "Earth's Envel- 
ope", Theo Lobsack, I0 / -. "Man on the Moon ", Ryan, 
10 / -. "lane's Fighting Ships ", 1965 -66, £6. Box No. 
G 130. 

FOR SALE: New P.S.U.'S, Roband etc., 1rd list. Other 
bargains. S.A.E. Lists. Don Smith, 12 Channel Heights, 
Bleadon, Weston -Super -Mare, Somerset. Telephone: 
Bleadon 672. 

JOIN THE INTERNATIONAL S.W. LEAGUE. Free 
services to members including Q.S.L. Bureau, Ama- 
teur and Broadcast Translation, Technical and Identifi- 
cation Dept. -both Broadcast and Fixed Stations, DX 
Certificates, contests and activities for the SWL and 
transmitting members. Monthly magazine, Monitor, 
containing articles of general interest to Broadcast and 
Amateur SWLs, Transmitter Section had League 
affairs, etc. League supplies such as badges, headed 
notepaper and envelopes, QSL cards, etc., are available 
at reasonable cost. Send for League particulars. Mem- 
bership including monthly magazine, etc., 35s. per 
annum. Secretary ISWL, 1 Grove Road, Lydney, 
Glos., GL15 5JE. 

WANTED: Sheet music of musical comedies and light 
opera. Please give full details and price to: Box No. 
G 140. 

(Continued on page 385) 
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BENTLEY ACOUSTIC CORPORATION LTD. 
38 Chalcot Road, Chalk Farm, The Old Police Station 
LONDON, N.W.I. Gloucester Road 

01 -722 9090 LITTLEHAMPTON, Sussex 

Please forward all mail orders to Littlehampton PHONE 6743 

5Z40 .35 ECC84 .30 PC86 .52 PY88 .:34 AC157 .20 BY127 .18 
6AT6 .20 ECC85 .28 PC88 .52 PY500 1.08 AD140 .28 BYZ10 .25 
613(L2 .58 ECC811 .40 PC95 .53 PY800 38 AD149 .50 BYZ11 .25 
6BR7 .79 EIX:88 .35 PC97 .40 PY801 .34 AD181 .45 BYZ12 .23 
60W6 .72 ECC189 .48 PC900 .38 QQVO3t AD162 .45 BYZ13 .23 
6BW7 .65 ECF80 .33 PCC84 .32 10 1.20 ÁF114 .25 0A7O .15 
6F23 .72 E1'1,82 .33 PCC85 .33 519 .33 AF1I5 .15 0A79 .09 
6F-28 .70 ECI86 .65 PCC88 .49 U18í20 .75 AF119 .23 OÁ81 .09 
61.6(:T .39 E171142 .64 POC89 .48 U19 1.7:3 AF121 .30 0Á90 .1:i 
907 .78 ECH81 .29 PCC189 .49 U25 .65 AF126 .18 0Á91 .09 
l0í'1 1.35 ECH83 .40 PCF80 .30 U26 .59 AF139 .65 0A95 .09 
10Fis 35 ECH84 .38 PCF82 .33 U191 .63 ÁF180 .48 0A200 .09 
12A6 .63 ECL611 .35 PCF84 .40 U301 .53 ÁF186 .55 0A202 .10 
30015 .65 EUL82 .33 PCF86 .50 U801 .95 A1,239 .38 0023 .38 
30C17 .80 ECL83 .52 PCF200 .67 UABC80 .33 BA102 .45 0C24 .38 
30018 .64 ECL86 .40 PCF801 .35 UBCe1 .40 BA115 .14 0023 .38 
3035 .80 Eó22 .63 PCF802 .45 UBF80 .29 BA116 .20 0028 .25 
30FL1 .64 EF41 .50 PCF806 .84 UBF64 .34 BA129 .13 0028 .60 
30FL2 .73 EF811 .23 PCH200 .62 ÚC92 .35 BA1:30 .11) OC35 .32 
30FL14 .73 EP/33 .29 PCL82 .37 UCC84 .40 BC107 .13 0C36 .43 
30L15 .64 E1,86 .32 PC1.83 .50 UCC85 .37 BC108 .13 0C38 .43 
31117 .78 EFO9 .25 PCIA4 .38 UCF80 .42 B0113 .25 0C44 .10 
301,4119 .60 EF91 .17 PC1.805/ UCH'21 .60 BC118 .23 0C45 .13 
3OP4M11 .98 EF183 .30 85 .45 UCH42 .63 BCY10 .45 OC46 .15 
3OP12 .69 EF184 .30 PCL86 .43 UC1481 .33 BCY12 .50 0070 .13 
:3OPL1 .69 E1190 .38 PEN45DD UCL82 .35 BCY33 .20 0071 .13 
:30PL13 .78 ELS4 .53 .75 UCL83 .50 BCY34 .23 0072 .13 
ÚY80 7 .29 EL41 .55 PFL200 .59 ÚF41 .50 BCY38 .23 (1074 .23 
l) Y802 .49 EL84 .24 P1.36 .48 UF80 .35 BCY39 .25 0075 .13 
EISCI .00 EL93 .36 P1.81 .48 UF85 .34 BCZ11 .38 0078 .15 
EABI'80 .33 ES190 .38 P1.82 .33 UF86 .63 BD119 .45 007811 .15 
EAF42 .30 EM81 .42 51,83 .33 11389 .34 BFY50 .23 0081 .13 
EB34 .20 E5184 .34 PL84 .33 UL41 .59 BFY51 .19 00810 .13 
EB91 .1.2 EM87 .38 P1.500 .68 UL84 .33 BFY52 .20 0152 .13 
EB04I .48 EY51 .37 PL504 .68 ÚM81) .33 BF159 .25 0083 .20 
E13081 .33 EY86/7 .33 PL508 1.40 UY41 .38 BF163 .20 0084 .24 
EBF80 .34 EZ40 .40 PL501) 1.44 U 8 .29 BF173 .38 0C123 .211 

EB1,83 .40 EZ80 .23 5x4 1.18 ÁA119 .15 B1,1811 .30 0C139 .23 
EBF89 .32 EZ81 .24 Px25 1.18 ACl IS .25 BY100 .18 00169 .23 
EC92 .35 HV112 .53 PY32/33 .50 AC127 .20 BY101 .15 0C172 .35 
ECC81 .19 KTW62 .63 PY81 .27 AC128 .20 BY105 .18 0(3200 .23 
ECC8.2 .23 KT66 .83 PY82 .27 AC154 .25 BYI14 .18 OC202 .43 
ECC83 .23 KT88 1.70 PY83 .29 AC136 .20 BYI26 .15 OC203 .30 

All goods are unused and boxed, and subject to the standard 90 -day guarantee. Terre 
of business: (.ash or cheque with order only. No C.O.D. orders accepted. Post /pecking 
charge :ip per Item. subject to a minimum of 8p. All orders despatched same day by 
first class mall. Complete catalogue with conditions of sale 5p past paid. Any parcel 
insured against damage in transit for only 3p extra per order. Business hours 9 a.m. - 
5.30 p.m. Bats. 9 a.m.-1 p.m. Littlehampton closed Sat.,. 

EST. 1891 

TECHNICAL TRAINING 
in Radio, Television and 
Electronic Engineering 

First class opportunities in Radio and Electronics 
await the ICS trained man, Let ICS train YOU for 
a well -paid post in this expanding field. 
ICS courses offer the keen, ambitious man the 
opportunity to acquire, quickly and easily, the 
specialized training so essential to success. 
Diploma Courses in Radio, TV Engineering and 
Servicing, Colour TV Servicing, Electronics, Corn - 
puters, etc. Expert coaching for: 
* c.& G. TELECOMMUNICATION TECHNICIANS CERTS 
* C. &G. ELECTRONIC SERVICING 
* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE 
* RADIO AMATEURS EXAMINATION 
* RADIO OPERATOR CERTIFICATES 
Examination Students Coached until Successful. 
NEW SELF -BUILT RADIO COURSES 
Build your own 5 -valve receiver, transistor port- 
able, signal generator, multi -test meter -all under 
expert guidance. POST Tits COUPON TODAY and find 
out how ICS can help YOU in your career. Full 
details of ICS courses in Radio, Television and 
Electronics will be sent to you by return mail. 
Member of Association of British Correspondence Colleges. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

f 

IBLOCK CAPITALS PLEASE 

Address 

Dept. 248, 

Name 

Intertext House, Stewarts Road, London, s.w.s. r 

I 
1 

' 
I 1.71 

-11 Imo saw lttttt. =Ns imm ti aim lttttttt. ltttttt. , 
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RADIO 
OPERATORS 
There will be a number of vacancies in 

the Composite Signals Organisation for 
experienced Radio Operators in 1971 and 
subsequent years. 

Specialist training courses lasting approxi- 
mately eight months are held at intervals. 
Applications are now invited for the course 
starting in September 1971. 

Salary Scales 
During training with free accommodation 

provided at the Training School:- 
Age 21 

22 
23 
24 
25 and over 

£848 per annum 
906 911 

943 
981 

1,023 

On successful completion of course:- 
Age 21 £1,023 per annum 

22 1,087 >, 

23 1,150 
24 1,214 
25 (highest 1,288 

age point) 
then by six annual increments to a maximum 
of £1,749 per annum. 

Excellent conditions and good prospects 
of promotion. Opportunities for service 
abroad. 

Applicants must be United Kingdom 
residents, normally under 35 years of age 
at start of training course, and must have 
at least two years operating experience, or 
PMG qualifications. Preference given to 
those who also have GEC `O' level or 
similar qualifications. 

Interviews will be arranged throughout 
1971. 

Application forms and further particulars 
from:- 

Recruitment Officer (TRO 63) 
Government Communications 

Headquarters. 
Oakley, 
Priors Road, 
CHELTENHAM, 
Glos., GL52 5M. 
Tel: Cheltenham 21491. Ext. 2270. 

384 

If you're a telecommunications 
man and match up 

to the qualifications below 
cut yourself into a slice of 
Britain's future 

1, Radio 
i Technician 

in the fast -growing world of 

Air Traffic Control I Please send mean application form and 
details of how I can join the fascinating world of 
Air Traffic Control Telecommunications 

IName ..... 

IAddress 

RCT/E3 

Not applicable to residents outside the United Kingdom 
To: A J Edwards, C Eng, MIEE, 
The Adelphi, Room 705, John Adam Street, 
London WC2N 6130, 
marking your envelope 'Recruitment' 

MIR IIMIE 

Sending this coupon could be your first step to 
a job that's growing in importance every year. 

The National Air Traffic Control Service needs 
Radio Technicians to install and maintain the vital 
electronic aids that help control Britain's 
ever -increasing air traffic. 

This is the kind of work that requires not only highly 
specialised technical skills but also a well developed 
sense of responsibility, and candidates must be 
prepared to undergo a rigorous selection process. 
Those who succeed are assured a steadily developing 
career of unusual interest and challenge. Starting 
salary varies from £1044 (at 19) to £1 373 (at 25 or 
over): scale maximum £1590 (higher rates at 
Heathrow). There is a good annual leave allowance 
and a non -contributory pension for established staff. 

You must be 19 or over with at least one year's 
practical experience in telecommunications, 
('ONC' or 'C and G' qualifications preferred). 

NATCS 
National Air Traffic Control Service 
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SMALL ADVERTISEMENTS 
(Continued from page 383) 

WANTED: Books, brochures, pamphlets, etc. re FAX. 
Any information of interest. G2UK, "East Keal ", 
Romany Road, Oulton Broad, Suffolk. 

"MEDIUM WAVE NEWS" Monthly during Dx season 
-Details from: K. Brownless, 7 The Avenue, Clifton, 
York. 

FAX EQUIPMENT FOR SALE. Creed fax recorder 
type R300 /1 with power supply plinth; type A902/1 
and roll deltos paper; type T200 transmitter; desk 
fax concentrator (switchboard). All in working order. 
Asking price £25 the complete installation. 
Box No. G141. 

IF YOU HAVE ENJOYED A HOLIDAY on the Nor- 
folk Broads, why not help to preserve these beautiful 
waterways. Join the Broads Society and play your part 
in determining Broadlands future. Further details 
from: -The Hon. Membership Secretary, The Broads 
Society, "Icknield ", Hilly Plantation, Thorpe St. 
Andrew, Norwich, NOR 85S. 

CONSTRUCTORS USED COMPONENTS. Parcels 
at 10 /- each, including postage. 50 assorted resistors. 
50 assorted capacitors. 10 electrolytic capacitors. 10 
assorted knobs. 5 assorted potentiometers. 20 assorted 
valve bases. Please state which parcel required. Broad- 
cast type twin gang variable capacitors at 3/6d. each. 
Speakers at 10 /- each. 7 inch, 5 inch, 51 x 32 inch 
elliptical. P. & P. 3/6d. Box No. G142. 

FREE GIFT when you request our quality stamps, 
supplied on approval. Generous discounts. Details 
from: Watson's Philatelic Service, 6 Beech Avenue 
Brentwood, Essex. 

SEKIT LOUDSPEAKER ENCLOSURE KITS, preci- 
sion machined in high density chipboard for Wharfe- 
dale's Unit 3 at £4 6s. 9d.; Unit 4 at £5 8s. 8d.; Unit 5 

at £6 18s. 8d. Also for EMI, Goodmans, etc. Details 
from Sound Equipments, 106 Loudon Avenue, 
Coundon, Coventry, CV6 1JP. 

POSTAL ADVERTISING? This is the Holborn Service, 
Mailing lists, addressing, enclosing, wrappering, fac- 
simile letters, automatic typing, copy service, campaign 
planning, design and artwork, printing and stationery. 
Please ask for price list. -The Holborn Direct Mail 
Company, Capacity House, 2 -6 Rothsay Street, Tower 
Bridge Road, London, S.E.1. Telephone: 01- 407 -1495. 

VALVES. All at 2/6d. postage paid. EB91, 6AG5, EL91, 
EL92, DK91, EF40, 3ML, 155, 141TH, U142, UBC41, 
UY41, 171DDP, 10F9, N142, U404, UCH42, 10C1, 
VR91, HL41DD, TH41, PEN45, X65, CV1075, U14, 
TDD4, 6B4G, 41MP, 801 -A, VT136, VP41, HP4106, 
VT62, KT66. Box No. G 143. 

FOR SALE: 1 Watt 5 transistor amplifiers, 9V supply. 
Low current drain, 3 ohms output. Measures only 
tin. x 3in. Ideal radios, tape recorders, baby alarms, 
etc. Only 24/- each post paid. Manley, 13 Randis- 
bourne Gardens, Bromley Road, London S.E.6. 

ARE YOU A MOTORING ENTHUSIAST? The Seven - 
Fifty Motor Club caters for all types of motor sport - 
racing, rallies, hill climbs, etc. Monthly Bulletin free 
to members. For full details write to: The General 
Secretary, Colin Peck, "Dancer's End ", St. Winifred's 
Road, Biggin Hill, Kent. 

FOR SALE: Watches, binoculars, transistor radios, 
Competitive prices. Unusual gifts, interesting gadgets 
in free illustrated catalogues. Marcotmail, 120 Sidney 
Grove, Newcastle Upon Tyne. 

(Continued on page 387) 

JANUARY 1971 

TRAINEE RADIO 
TECHNICIANS 

A PROGRESSIVE CAREER 
IN THE FIELD OF RADIO 

AND ELECTRONICS 

Applications are now invited for an intensive 
training course of two years, leading to appoint- 
ment as a fully qualified RADIO TECHNICIAN, 
with further prospects of progression to the 
Telecommunications Technical Officer Class. 

Generous Pay and Conditions while under 
training. 

Candidates must be over 16 and under 21 
years of age as at 6 September 1971, on which 
date training commences. 

Minimum educational qualifications required 
are passes at GCE 'O' Level in English Lan- 
guage, Mathematics and Physics (already held 
or expected to be obtained in the Summer, 
1971). Equivalent passes in Scottish or North- 
ern Ireland Certificates and CSE Grade I 

passes are also acceptable. 
Closing date for receipt of applications: 

26 February 1971. 
Apply for full details and application form to: 
THE RECRUITMENT OFFICER (TRT /63) 

GOVERNMENT COMMUNICATIONS 
HEADQUARTERS 

OAKLEY, PRIORS ROAD 
CHELTENHAM, GLOS. 

GL52 5AJ 

FREE TO AMBITIOUS ENGINEERS 
THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

SEND FOR YOUR FREE COPY TO -DAY 
ENGINEERING OPPORTUNITIES is a highly informative 74 page 
guide to the best paid engineering posts. It tells you how you can 
quickly prepare at home for a recognised engineering qualification 
and outlines a wonderful range of modern Home Study Courses in 
all branches of Engineering. This unique book also gives full details 
of the Practical Radio & Electronics Courses administered by our 
Specialist Electronics Training Division - explains the benefits of our 
free Appointments and Advisory service and shows you how to 
qualify for five years promotion in one year. 

'SATISFACTION OR REFUND OF FEE' TERMS 
We give a written agreement that if after completing one of our 
courses, you do not pass your examination or are dissatisfied in any 
other way, we will refund your complete fee. 

PRACTICAL EQUIPMENT INCLUDING TOOLS 
The specialist Electronics Division of B.I.E.T. NOW offers you a 
real laboratory training at home with all the practical equipment 
you need, plus Basic Practice and Theoretical Courses for beginners in 
Radio, TV, Electronics, etc. - - SEND OFF THIS COUPON TO -DAY ! - - 

To: BIET Dept. 480D, Aldermaston Court, Reading RG7 
Tick subjects that interest you: 
AMSE ( Elec) City & Guilds Certificate RTEB Certificate 
Radio Amateurs' Exam PMG Certificate Colour TV 
Electronic Engineering Computer Electronics Radio and TV I 
Servicing Practical Electronics Practical TV & Radio 
Please send booklets & full information without cost or obligation. I 

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

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

. .AGE 

'` 
- 

I B I ET OCCUPATION 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY_ I 
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NEW STYLE 
SELF -BINDER 
for "The Radio Constructor" 

The "CORDEX" Patent Self- Binding 
Case will keep your issues in mint 
condition. Copies can be inserted or 
removed with the greatest of ease. Rich 
maroon finish, gold lettering on spine. 
Specially constructed Binding Cords are made 
from Super Linen of great strength, very hard 
twisted and twice doubled. They are attached 

to strong RUSTLESS Springs 
under tension, and the method 
adopted ensures PERMANENT 
RESILIENCE of the Cords. Any 
slack that may develop is 
immediately compensated for, 
and the Cords will always 
remain taut and strong. It is 
impossible to overstretch the 
springs, as a safety check- 
device is fitted to each 

PRICE 15/ 
(75P) 

Available only from:- 

Postage 1/6 (8p) 

Data Publications Ltd. 
57 Maida Vale London W9 1SN 
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WINTER ACCESSORIES 

* BATTERY CHARGERS 
Superior quality and styling. Selected by us at the 
recent Motor Show. High impact polystyrene non - 
rusting cases, with carrying handle. British manu- 
facture throughout. Charges at 6 or 12 volts. Low 
or high charge selector ensures normal or boost 
charging. A really nice looking job - different from 
those cheap metal cased jobs. Two ratings avail- 
able: 4 or 6 amps. max. Clearly designed meter 
indicates charging rate. Prices: 4 Amp. model. 
List Price £4.7.6. OUR PRICE ONLY 59/6 plus 4/6 
p.p. 6 Amp. model. List Price £5.12.6. OUR PRICE 
75/- plus 4/6 p.p. 

* BATTERY BOOSTER CABLES 
Enables another car to assist your flat battery 
during cold starting conditions. An essential 
accessory for keeping in your boot. YOU NEVER 
KNOW WHEN YOU'LL NEED THEM. SPECIAL 
OFFER PRICE - ONLY 22/6 plus 2/6 p.p. 

* REFLECTIVE NUMBER PLATES 
A safety measure this winter in addition to improv- 
ing the appearance of your car. De -luxe 3 -D letters 
and digits fitted to reflective plate. Normally sells 
in shops for £4.17.6 per pair. OUR SPECIAL 
OFFER PRICE - ONLY 62/- plus 2/6 p.p. Please 
state square or oblong shape required when 
ordering. 

* LUCAS SPOT & FOGLIGHTS 
See them advertised this winter and buy from us 
at list price less 10% post paid. 

* CAR AERIALS 
Five section - Fully retractable - Key locking - 
Heavily chrome plated. OUR PRICE ONLY 23/6 
plus 2/6 p.p. 

* CAR AERIALS 
Four section - Partially retractable - Non -locking 
- Heavily chrome plated. OUR PRICE 18/6 
plus 2/6 p.p. 

* CAR CAPS 
Covers top of car to bottom of windows and wind- 
screen. Prevents frosting over and makes snow 
clearing a matter of seconds. Three sizes: Saloon 
cars 29/6 post paid. Small & med. Estate cars 
35/- post paid. Large Estate cars 37/6 post paid. 

* TOW ROPES 
16' 5" long. 4,000 lb. breaking strain. Regulation 
flap. Metal clips for quick fixing and release. 
Strong polypropylene. OUR PRICE 18/6 + 2/6 p.p. 

IVORYET LTD. 
31 Albert Road, Hendon, London, N.W.4. 

Please send roe the following: 

I enclose cheque /crossed Postal Order for 

NAME 

ADDRESS 

Block capitals please 
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SMALL ADVERTISEMENTS 
(Continued from page 385) 

FOR SALE: Portable B.S.R. /M.S.S. disc recorder, vari- 
able speeds. £35. S.A.E. to 7 Hessle Grove, Ewell, 
Surrey. 

WORLD DX CLUB covers all aspects of SWLing on 
Amateur and Broadcast Bands through its monthly 
bulletin "Contact ". Membership costs 27/6d. a year. 
Enquiries to Secretary, WDXC, 11 Wesley Grove. 
Portsmouth, Hants., P03 5ER. 

FOR SALE: Txing type variable capacitor, 50- 110pF, 
tin. spacing £1. Ditto, 75 + 75pF, *in. spacing, 10 / -. 

Tannoy P.A. Mic, 30/ -. 1.5 - 3MHz Command re- 
ceiver, £2. Motor generator, 12V 4A in, 400V .05A 
out, 30/ -. Eddystone 6 pin plug -in coil formers, 
Cat. 538, 2/6d. Type 3 T/P ink rollers, 5/- bottle. 
200ft. Super -8 cine reels, 5/ -. Box No. G144. 

FOR SALE: Radio Constructor magazines from January 
1954 to July 1961 (December 1954 missing). What 
offers? Box No. G145. 

WANTED: Ex -Govt. R208. Good condition. State price. 
S. Giess, 2 Brompton Close, Lytham St. Annes, Lancs. 

RECITALS OF RECORDED MUSIC. The second 
Saturday evening of each winter month. Next recital: 
Saturday, January 9th, 1971, 8 p.m. Woodford Green 
United Free Church, Woodford Green, Essex. Bus 
routes 20, 20A, 179 and 275 - alight at "The Castle" 
stop. 

MAKE THE LITTLE BITS BIG with a torch magnifier. 
Guaranteed for three years. Battery and bulb supplied. 
Perfect for small jobs. 8/- post paid. Bush Mail Order, 
106 Poplar Road, London S.E.24. 

EX -GOVT. COMMUNICATION RECEIVERS, signal 
generators, calibrators, components, etc., with money 
back guarantee. S.A.E. list. P. R. Golledge, G3EDW, 
Glen Tor, Torrington, Devon. Telephone: (STD 08 -052) 

PANEL -SIGNS TRANSFERS. We have a limited 
supply of sheets of Frequencies expressed in cycles 
per second. Price 1/- per two sheets plus 4d. postage. 
Data Publications Ltd., 57 Maida Vale, London W9 
1 SN. 

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

MUSICAL MIRACLES 
WAA -WAA PEDAL. Complete kit of all parts, robust cabinet, 
mechanism & instructions. Huge sales, well proven design. 
ONLY 49/- complete. Or built & tested E4 15s. post free. 
RHYTHM BOX. Build your own from our pre -built electronic 
circuit modules, e.g. box giving waltz, foxtrot, etc. costs under 
L17. ORGAN PERCUSSION units L14. Bass pedal and other 
fascinating effects, fuzz, tremolo, etc. Send s.a.e. for list. 
D.E.W. LTD. 254 Ringwood Road, FERNDOWN, Dorset 

RADAR SPOTTER 
Prevention is best - YOU know it 

makes sense) 

Use our unique non -radiating legal 
radar receiver. Gives early warning 
of Radar Speed Traps up to 1 

miles on motorways. 
Completely self contained (no 
wiring). Compact. clips on to sun 
visor. Weighs only 101 ozs. 

BE SAFE, NOT SORRY - ORDER NOW. 113.5.0. C.O.D. 5/- extra. 
BELDING & BENNETT LTD, (Box 38) 45 Green Lane. Purley, 
Surrey. For full details Tel: 01 -660 2896 or send 8d. in stamps. 
Callers welcome by appointment. 

JANUARY 1971 

PLAIN -BACKED 

NEW STYLE 
SELF -BINDERS 

for your other magazines 
(max. format 71" x 91 ") 

The "CORDEX" Patent Self- Binding 
Case will keep your copies in mint 
condition. Issues can be inserted or 
removed with the greatest of ease. 
Specially constructed Binding cords are 
made from Super Linen of great strength, 
very hard twisted and twice doubled. 
They are attached to strong RUSTLESS 
Springs under tension, and the method 
adopted ensures PERMANENT RESILI- 
ENCE of the Cords. Any slack that may 
develop is immediately compensated for, 
and the Cords will always remain taut 
and strong. It is impossible to over- 
stretch the springs, as a safety check - 
device is fitted to each. 

COLOURS : MAROON OR GREEN 
(Please state choice) 

PRICE 14/ Postage 1/6 (8p) 

(70p) 
Available only from. 

Data Publications Ltd. 
57 Maida Vale London W9 1 SN 
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CHASSIS 
and 

CASES by 

H. L. SMITH & CO. LTD. 

287/9 Edgware Road 
London W2 

TEL: 01 -723 5891 

CASES HAMM RED FÌNISHR Type N 

Type Size Price Type Size Price I 

N 8x6x2 " 18/- W 12x7x7" 37/6 
N 6x6x3" 17/6 W 15x9x8" 48/6 
N 4x4x2" 11/- Y 8x6x6" 29/- 
U 4x4x4" 11 /- Y 12x7x7" 45/- 
U 5 }x4 }x4}" 17/- Y 13x7x9" 50/6 
U 8x6x6" 23/- Y 15x9x7" 53/6 
U 9 }x7 }x3{" 24/- Z 17x10x9" 72/6 
U I5x9x9" 49/- Z 19x10x8}" 78/- 
W 8x6x6" 23/- Height 
Type N has removable bottom, Type U re- 
movable bottom or back, Type W removable 
front, Type Y all screwed construction. Type 
Z removable back and front. Plus p. & p. 

-Type Y 

Type Z 

Type U 

BLANK CHASSIS 
FOUR -SIDED 16 SWG ALUMINIUM 

Size Price Base Size Price Base 
6x4x2" 6/3 2/11 !0x8x2 " 12/- 5/6 
7x4x11" 6/- 3/2 I2x7x2 " 12/- 5 /1I 
7x5x2" 7/6 3/5 12x9x2 " 13/9 7/ 
8x4x2" 7/- 3/4 13x8x2 " 13/9 6/11 
8064-x2" 8/- 3/9 14x7x3" 14/6 6/6 
9x7x " 9/3 4/10 14x10x2 " 16/- 8/7 
I0x4x2}" 9/- 3/9 15xI0x2 " 16/6 9/1 
12x4x2 " 10 /- 4/3 17x10x3' 19/6 10 /1 
12x5x3' 12/- 4/9 

TO FIT OUR CASES 
7x51x13" 7/- 3/9 12x6 x2" 10/9 5 /11 
7x51x2" 7/9 3/9 14x8.1x2" 13/6 7/11 
11x6 }x1" 10/- 5/6 I51x91x2}" 17/- 9/6 
11x61x2' 10/- 5/6 171x91x24" 18/6 10/6 

Plus post & packing 
PANELS: Any size up to 3ft. at 6/- sq. ft. 16 s.w.g. 
(18 s.w.g. 5/3). Plus postage and packing. 

YUKAlk SO PROFESSIONAL. THE 
SELF - SPIN( Y!/KA/V AEROSOL WAY- 

Get these 
OR 

drys y' GREY HAMMER 

N BLACK WRINKLE 
(CRACKLE) finishes 

yekan Aerosol n m n ,py.uconsai 16 ors fine quails, du Isle easy ,m 
way. Noato, Dak,nt required. Hammon available in grey. Dine. ío14 
Mono. Modern Ettaheli Black Wrinkle (Crackle) all at IS /I I at or 
coontar r 16/I I. carriage pod, per push -button son-spray caw Ake 
DsvJN, Mat and riser resistant Black Matt a.kh (12 m W+Pray 

OFFÉ6 I essn pCopaional toottcable uup-a. vsgir MedL 
Bohn SA) for IAA. carriage pal. Choke d ti W-yray plain Wawa W prier (Mow or quality) also available 
M.= weew Ocoee or crossed P.O. for tool assent direct on 

.r- w 

14 sac :w 
MI w 
Lat U 

abuellks G+n. asan 
Iww W Gall 

DEPT: NI I YUKAN, 307a, EDGWARE ROAD, LONDON, W2 
We ar,,plywany Gonna wet Departments. Mualclpsi Authorities. W tkwe 
W Leading industrial Organisations-We ow supply you too. marl 

as day Suerday. QaaM Tondo 

The Nite.Lite dimmerswitch will dim up 
to 400 watts of incandescent lighting from 
zero to full brilliance. This unit simply 
replaces the normal light switch, and is 
supplied with MK mounting frame for use 
where more depth is required. 

Price built and tested 63/- 
complete kit 55 /- 

All orders CWO + 1/6 p & p. 
Trade enquiries welcome. 

DIATHANE LTD. 
111 Sheffield Road, Wymondham, Norfolk 

PRINTED CIRCUIT PROBLEMS 1 

Prototype circuits produced from your artwork: 2/- per sq. in. + 2/6 p &p. Small to medium batch production at reasonable rates! 
Complete design and manufacture from circuit diagrams I 

Fairchild µL 914 sss s S ! X STOCK 8/- 
Quadrac 400v 4A (as used in our lamp dimmer) 29/6 
Untested SCR's 300v IA TOS case 2/- SAE for full list. 

DATA BOOK SERIES 
DB5 TV FAULT FINDING 

124 pages. Price 10 /- (50p), postage 8d. (3p) 

11Ií16 RADIO CONTROL FOR MODELS 
192 pages. Price 15/- (75p), postage 1/- (5p) 

DB17 UNDERSTANDING TELEVISION 
512 pages. Price 37/6 (£1.88), postage 3/- (15p) 

DB18 AUDIO AMPLIFIERS 
128 pages. Price 10/6 (53p), postage 8d. (3p) 

DB19 SIMPLE SHORT WAVE RECEIVERS 
140 pages. Price 16/- (80p), postage 8d. (3p) 

I enclose Postal Order /Cheque for in payment 

NAME 

ADDRESS 

for 

(Please use Block Capitals for both name and address) 
Postal Orders should be crossed and made payable to Data Publications Ltd 

Overseas customers please pay by International Money Order 
All publications are obtainable from your local bookseller 

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

Please mention THE RADIO CONSTRUCT O R when writing to advertisers 

388 THE RADIO CONSTRUCTOR 

www.americanradiohistory.com

www.americanradiohistory.com


Un CO, On un un un h r O 0 0 0 Ñ N 0 0 0 0 CD 
en rn on en on on 

Ñ Ñ CO) Ñ Ñ Ñ Ñ 
Co. At 

v1 v1 -on -.on un In v) v1 un un Ln un v) un on un on 
y on Nt V1 O Q < b 00 0\ O\ N M V1 M _V 
O V M M M M V1 O Vl r- O\ O\ ci se un M N Q M - ^ ri un ri un fn vf r r- o0 Oh Oh O\ ON en O O O 
y¡ M M M M M N M N M M M M M M M M M h M M O M M 

tie 

N Ñ N N N Ñ N Ñ N N Ñ N N N Ñ N N N N N Ñ Ñ N 

n a ^ ^ 
4-+ d rn C C7 O C ,., CC7^^n rn^n`i`3v 

N M Vl r M-. N d' et Q h Q p Q r N Q oï O r ̂  O 
O 

? N N M M O U O O o0 á Ó Ó Oh CD ch 0 0 
w. 0 r r^ "" M M M"' N N Cl N N Oh N T el ch N M 

, = Z. + N N N N N N N N Ñ N N N N z N -- N Z, N + Ñ O N N N N N N 
00Z+ 
.ti 

(1:3 pa (7) (7) un un un unOOC7 C7OVVC7OC7OO 
n' F < Q v M M M V) ^' N en CD ,r Q Vl VO r un - vnONNd V se000^ONtNNNNO-- O r- r- r- r- r r- r- r- ,r O vi h h h r r 
_J 

H E > » Ñ Ñ Ñ Ñ Ñ N Ñ Ñ N Ñ N N 

Qe00 
7.6. = 000OOOOOOOOOOOOOOOOO66& y, y V) -- N on Nt V1 vO r- 00 r- 00 0T O-- N tn h-- N en V h T C V N f"1 N N f 1 N N N M M M Y t O O O O O , O N N N N N N N N N N N N N N N N N N N N N N 

F F F H H F F F F F F F F F F F F F F H F F F 
E aaLaCaGaEGJEJaEyCaE (fi gó Zz;ZZZZZZZZZZZZZZZ,zzzZZZ 

CO 
G OCO`nl] VIOOOOOOOOOOOOOÑ 

V 61 e r CO' Q^ Mp 
r r N fn un se r- 00 Oh N en N ^ 

.. _ q ó N N N N N N N N N 7 Nt e ^ 
G5ú W W W _ OOOxzzzzzZZZZZZZZZZZZ Z 

0 

o,=ÿ 
un un un un un un un un on un un un OOOOOOOOOOO 

O 00 0 - 00 r 00 O 0 0 0^ N v-i r 0o O O N Vi 
,.' ¡BA M M ao 00 e N M 00 o0 00 00 00 00 00 00 
Epd XXXXGXG>CX? Y 

FFFFFFFFFFF 

3 mowoCloamCw10oa1CAfAR.tW W W W W W W W W W W OOOOOOOOOOO 
o a+ 

`é ú v vcAcA n c4cnw v v `n cn v v t/ cn v In v v v v v) V Q N O ^ N M M N M Oh O 
l7 Ç 

íNn M M M'R un r- r- -- r- tV N N NNt .-- -r N M M 
F.0 15 V +>+í%"i%-'r333333XXXXX alp UUUUUUUUUUULt 
H_ pp¡oaG0oC0aoqogOaCC mCGmmGnmon0007oa CCO 

e 

1.L 

C7C7C7C700 Ei Ei as Ei Ei Ei 0 Ei cncncnrncnrncñcñ 
r- _QMroosor'^O^ r- 00 O\ OV Ñ MTt -f O Ñ N r) Q r- r- 00 oo M M M 

>° >. >++>.?>+Y^îî°N ̂  3 >,>. 

d Q Q Q d Q Q Q Q Q Q Q d Q m m 
m m m m m m m 

www.americanradiohistory.com

www.americanradiohistory.com


HENRY'S RADIO LIMITED 
ENGLAND'S LEADING ELECTRONIC CENTRES 

HENRYS RADIO 

HI -FI COMPONENTS TEST PA DISCOTHEQUE ELECTRONIC ORGANS MAIL ORDER 

BUILD YOURSELF A QUALITY RADIO 
Excellent printed circuit design with full 
power output. Fully tuneable on both 
MW /LW bands. 7 Mullard transistors. 
Fitted 5in. speaker. Room -filling power. 
Easy to build with terrific results. Two - 
colour leathercloth cabinet with silvered 
front. All local and continental stations 
Complete detailed instructions. Ask for 
Leaflet No. 1. Total cost £6.19.6 p.p. 6/6 

All parts sold separately. 

YOU CAN 
SAVE 25 % 
on Garrard, Goldring 
and Mcdonald Decks 

'SP25 Mk. Ill 
SL65B - 
tSL72B - 

MP610 - 
GL75 - 

- £11.15.0 
- £14.9.6 tAP75 - - (16.19.6 
- £25. 0 0 MP60 - £10.19.6 
- £13.19.6 GL69 II - £23.0.0 
- £12.0.0 (P & P 7/6 any type) 

PLINTHS & COVERS 
Standard 89/6 P & P 4/6 Deluxe £8.15.0 P & P 6/6 

t Deluxe £8.15.0 P & P 6/6 
SPECIAL OFFER I The above decks supplied with 9TAH /C. 
Diamond, Add £2; 940 magnetic. Add £3; G850 or AT66, Add £5; 
G800. Add £7.10.0; GP91SC, Add £1 (Also applies to MP60 /PC) 
SPECIALI SP25 fitted G800 with Plinth /Cover wired and 
mounted £20.19.6 P & P 10/- (Mk. III [22.10.0) 
2025 TC with 9TAH /C diamond. plinth and cover, wired and 
mounted £13.19.6 P & P 10 /- 
GL69 II fitted G800 plinth and cover wired and mounted £35.0.0 
P & P 12/6 
ALSO IN STOCK: 
2025 TC /9TAHC diem. £8.17.6; 3000 LM /9TAHC diam. £9.15.0; 
3500/KS40A £12.10.0; MP60 fitted plinth and cover (see above 
for cartridges) £17.12.6 P & P 10/- 

FREE - Complete lists No. 16/17 on request. 

ELECTRONIC 
ORGANS 

You can build our Mayfair 

Portable for f99 P & P 30/- 

All parts available separately. 
- Several models to choose 
from. - Visit our New Show- 
rooms at 309 Edgware Road. 

DISCOTHEQUE 

-PA CENTRE 

All the latest equipment in 

stock. Call and see for your- 

self or send for latest lists. 

SINCLAIR 
EQUI MENT SAVE £££'s 
PROJECT 60 PACKAGE DEALS 

2nZ30 amplifier, stereo 60 pre -amp. PZ5 power supply. £19.0.0 
Carr. 7/6. Or with PZ6 power supply £21, Carr. 7/6. 2xZ50 
amplifier, stereo 60 pre -amp, PZ6 power supply £21.10.0. Carr 
7/6. Transformer for PZ8 59/6 extra. Any of the above with 
Active Filter unit add 97/6 or with pair Q16 speakers add £16. 

NEW FM TUNER Price £22.19.6 

BUILD THIS VHF FM TUNER 
5 MULLARD TRANSISTORS 300 kc /s 

'BANDWIDTH. PRINTED CIRCUIT, 
HIGH FIDELITY REPRODUCTION. 
MONO AND STEREO. A popular VHF 
FM Tuner for quality and reception of 
mono and stereo. There is no doubt 
about it - VHF FM gives the REAL 
sound. All parts sold separately. 

p PARTS TOTAL COST £6.19.6 p.p. 3/6 
MULTIPLEX DECODER £5.19.6 (FOR 
STEREO) p.p. 3/- 

Ask for Brochure No. 3. 

HENRY'S LATEST 

CATALOGUE 

Latest edit on. Now 350 pages. 

* Components, Test Gear 

* Equipment, Modules 
* Special Offers, etc. etc. 

Everything for the constructor. 
Complete with 10/- value dis- 
count voucher for use with 
purchase. Price 7/6 P & P 2/- 
Why not send away today 7 

FREE 8-page Semiconductor 
List No. 36. New ranges and 
a few circuits. 

NEW SELF -POWERED PRE -AMPLIFIERS 

SLIM MODERN DESIGNS USING 
THE LATEST SILICON TRAN- 
SISTORS,. FET's and IC's. DIN 
SOCKETS. etc. fitted. Self powered 
PUSH -BUTTON SELECTION - 20dB 
BASS & TREBLE BOOST & CUT. 
All inputs provided plus TAPE 
RECORD and REPLAY. Specifically 
designed for use with PA25 and 
PASO Amplifiers. GOLD & SILVER 
FINISH. 

Mains operated. Supplied with all 
plugs. etc. ADJUSTABLE. OUTPUT 
UP TO 1 VOLT. 
a FET9 /4. Mono with built -in mic. 

mixer. Accepts any ceramic or 
crystal cartridge. Plus tuner, 
tape, etc. Price £12.10.0. p.p. 4/- 
FET154 STEREO (illus.) 
Magnetic cart. input, tuner, tape, 
etc. Beautiful stereo sound. 

Price £16.10.0. p.p. 4/6 
a I.C. STEREO 

All facilities plus headphone 
socket without amplifiers. Uses 
IC's. FET's, etc. 

Price £24.0.0. p.p. 5/6 

HI -FI TO SUIT EVERY POCKET 
FREE - Stock list No. 16/17 
on request request - 
BEST VALUE IN U.K. 

100 
STEREO SYSTEMS 

and a complete range of 
individual units in stock - 
Demonstrations all day - 
visit our new Hi -Fi Store. _-- 
LOW CASH or CREDIT /HP - -- 
TERMS (Credit terms from 
£30 purchase - callers only) y 

SPECIAL STEREO SYSTEMS 
C5/8 Teleton 203E 6 +6 watts amplifier. SP25 or MPEO with 
deluxe plinth /cover, pair of 3 -way 10 watt bookshelf speakers. 
all cables, leads, magnetic cartridge. (List £79.10.0) 

PRICE £59. P & P 30/- 
C1/8 Nova 505 Amplifier, 2025TC with 9TAH /C diamond, plinth 
and cover, pair of 3 -way 10 watt bookshelf speakers. cables/ 
leads eto. (List £65) PRICE £49 P & 0 30/- 
C9A/8 Sinclair 2000 amplifier, SP25 or MP60 with G800. plinth 
and cover, pair of 3 -way 10 watt bookshelf speakers, cables/ 
leads, etc. (List £88) PRICE £69. P & P 30/- 
B11/8 Teleton F2000 (or F2300) MW /FM /STEREO Tuner 
Amplifier, SP25 or MP60 with 9TAHC diamond, pair of 3 -way 
10 watt speakers, cables /leads, etc. (List £100) 

PRICE £79. P & P 30/- 
(All systems add £12 for Denrons. (19 for Super Lintons). 

SEND FOR FREE LISTS OF 100 STEREO SYSTEMS. 
STEREO HEADPHONES 

8 + 8 ohm. Soft padded earpieces: DHO2S 45/ -, SE20 £5.19.6: 
AES20 £7.10.0; K6 £11.5.0; PRO4AA £23. P.P. 3/' 

TEST EQUIPMENT FOR HOME, 
SCHOOL & PROFESSIONAL USE 

AF105 50k /volt multimeter (illus.). 
£8.10.0 p.p. 3/6. Leather case 2816 

200H 20k /volt. £3.17.6 p.p. 3/6. 
Case 12/6 
500 30k /volt multimeter £8.17.6 p.o. 3/6 
Leather case 30/- 
THL33 2k /volt £4.2.6 p.p. 3/- Leather 
case 22/6 
TE65 Valve voltmeter £17.10.0 p.a. 7/6 
SE250B Pocket pencil signal injector 

35/- p.p. 1/6 

SE500 Pocket pencil s gnat tracer 29/6 
p.p. 1/6 

TE20D (illus.) RF ge erator £15 p.p. 7/6 
TE22D Matching audio generator £17 p.p. 7/6 
7E15 Grid dip meter £12.10.0 p.p. 3/6 
TO3 Scope 3" tube £37.10.0 p.p. 10/- 
TE22 Audio generator £17 p.p. 8/6 

25 WATT & 50 WATT 
SILICON AMPLIFIERS 
LOOK AT THE SPECIFICATIONS! 

At full power 0.3 ' distortion. 
At full power - 1 dB 11 c/s to 40 kc /s 
Response - 1 db 11 c/s to 100 kc /s. 
Rise time 21. sec. 
Short circuit proof. 
Plus limiting cct. 

PA 25 0 ans -stor all silicon differential input 400 mV sensitivity. 25 watts Rms into 8 
ohms. Supplied with edge connector harness size 5" x 3" o 2 ". 

PA 50 2 transstor version 50 watts Rms into 3 to 4 ohms. Size 5" x 3" x 4 ". 
MU 442. Power upply for one or two PA 25 or one PA 50 

PA25 £7.10.0 PASO £9.10.0 MU442 £6 p.p. 4/6 each 

SIMPLICITY TO MOUNT - EASY TO USE - DESIGNED FOR QUALITY, PERFORMANCE AND PRICE. 

All units no soldering - just edge connectors and plugs. AS SPECIFIED FOR MANY 
"PRACTICAL WIRELESS" 1970 PROJECTS 

Electronic Components & 
Test Gear Centre 
356 EDGWARE ROAD, 
LONDON, W.2. 

High Fidelity Sales & Electronic Organs, 
Demonstrations Centre P A. & Discotheque Centre 
354 EDGWARE ROAD, 309 EDGWARE ROAD, 
LONDON, W.2. LONDON, W.2. 

Marl Order and 
Industrial Sales Dept. 
303 EDGWARE ROAD, 
LONDON, W.2. Tel: 01 -402 4736 Tel: 01 -402 5854 Tel: 01 -723 6963 Tel: 01 -723 1008 9 OPEN 9 a. m. to 6p m. MONDAY TO SATURDAY -- 9 a.m to 1 p.m. THURSDAYS - OPEN ALL DAY SATURDAY 
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