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2 TRANSISTOR M.W. RECEIVER

A neat little medium wave portable receiver employing
2 transistors and feeding a crystal earphone.
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Each £3 unit of Home Unit Insurance gives you protection up to the limit shown

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

And it's how we save you so much money: just ONE The Home Unit Policy can replace your existing insurances
policy to issue instead of nine! And remember— as you buy more possessions just add
You can build up to the cover you need by additional units more Home Units at any time.

THE GENERAL AGCIDENT FIRE & ...~ "~~~
LIFE ASSURANCE GORPORATION LTD! = ome vt nsuranc. |

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

Yepays tobe protected bya/General] : .................. R T ppp————" :
meompany | ettt ool
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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 .. 16p
DTB4 Transistor & Valve circuitry for D.P. Coils .. 16p
DTBS Valve Type Coil Pack Application circuitry .. 16p
MD.1 Decoder Circuitry for Stereo Reception .. 20p

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

REVERBERATION UNIT KIT Mk 111

6 transistor reverberation chamber to which

microphones, instruments, etc., may be con-

nected for added dimensional effect. The out- 4‘ 5
put is suitable for most amplifiers and the L -
unit is especially suitable for use with elec-&‘? -
tronic organs. A ready-built spring and trans- - 2 e A AR
ducer assembly is used.

Complete easy-to-build kit, with constructional notes and circuits
£7.50. Pre-drilled and prnted case £2.00 extra. All parts available

separately.
WAH-WAH PEDAL KIT Mk 111

The Wilsic Wah-Wah pedal comprises a
SELECTIVE AMPLIFIER MODULE KIT,
containing all the components to build a
twa transistor circuit module, which may
be used by the constructor for his own
design or fitted to the FOOT VOLUME
CONTROL PEDAL (as photo) converting
it to Wah-Wah operation. This pedal is in strong fawn plastic and
fitted with output lead and screened plug. Selective amplifier
module kit £1.75. Foot Volume control pedal £5.13. COMPLETE
KIT £6.50. Add 38p for assembly of module.

WILSIC VIBRATO UNIT

A new kit to build a self-contained vibrato foot -
switch unit. 4-silicon transistor circuit in tough
grey hammered finish metal cabinet. Variable . q,l“'g
speed and depth controls and on—off foot switch.
Ideal for guitars but unsuitable for high level \

inputs.
COMPLETE KIT £5.25, all parts available
separately.

THE WILSIC BOOK OF CIRCUITS contains the full instructions

for the Reverb unit, Wah-Wah pedal and our Vibrato unit.
PRICE ONLY 15p

components, guitars, etc., etc. Friendly, high-speed service.

(g WILSIC ELECTRONICS LTD.

6 COPLEY ROAD, DONCASTER, YORKS

SEND 5p in stamps for latest catalogue (Spring 1972) of Hi-Fi,

MAY 1972

TEGHNIGAL TRAINING
in Radio, Television and
Electronic Engineering

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 Engineer-
ing and Servicing, Colour TV Servicing, Elec-
tronics, Computers, etc. Expert coaching for:

# C&G. TELECOMMUNICATION TECHNICIANS CERTS
#* RADIO AMATEURS EXAMINATION
* GENERAL RADIOCOMMUNICATIONS CERTIFICATES
# C&G. RADIO SERVICING THEORY

CONSTRUCTOR COURSES

Build your own transistor portable, signal genera-
tor, multi-test meter—all under expert guidance.
POST THIS 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 the ABCC. Accredited by the C.A.C.C.
_— _— | ] ] ] o

Name == Age__
BLOCK CAPITALS PLEASE

I Address l

INTERNATIONAL CORRESPONDENCE SCHOOLS l

Intertext House, Stewarts Road,
London SW38 4U) l

Dept. JA 33
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D13D1 Silicor

Any Qty.

switch 50p ocah.
A Bilicon Planar, mona-
lithie integrated circuit
having thyristor elec-
trical characteristics, but
with an anode gate and »
bullt-in  “Zener” diode
between Rate and
cathode. Full data and
application circults avail-

NEW LINE
Plastic  encapsulated 2
amp Bridge Rects.

50 v RMS 32p each
100 v RMS 37p each
400 v RMS 16p each

ablé on request.

578

Size 15 mm x 6 mm

NEW LOW PRICE TESTED S.C.R.’s KING OF THE PAKS Unequalled Value and Quality NEW QUALITY TESTED PACKS
PIV TA. 3A  7A  10A  16a  30A R Pack  Descript P
TO-> TO-68 TO-66 0-48  TO-4¥ NEW BI-PAK UNTESTED o Rr:” = I3 Ip
i K - ; P 1 20 Red spot trans. PNP
» 2 ! ans. PNP
50 038 0% 047 050 083 115 SEMIGONDUGTORS B OC e viana e PN
100 98 03 0% 98 0% e | sausinction GUARANTLED in Every Pak. or nioney hack Q4 6 Matched trans. OC14/43/81/81D
00 043 047 087 075 083 175 N PN I OGOt ians 8o
600 053 057 077 097 125 Pak No £p fQ6 4 OC72 transistors ¥
d b &
500 063 070 080 120 150 400 Ul 120 Gluss submin, general purpose germanium diodes 0so | &7 1 AGHE truns DU hich gain 050
U2 60 Mixed Bermanium transistors AF/RF 050 § g9 7 OCHI type trans. 0.50
SIL. RECTS. TESTED U3 5 Germanium gold bonded diodes sim. OAB, OA47 050 § Q10 7 OC71 type trans. . 0.50
- QL1 2 AC127 128 comp. pairs PNP/NPN . 0.50
PIV 300mA 7:0mk ‘1: l-'-“A 1: 12.« J(l).-\ U4 40 Germanium transistors like OCA1. AC128 0.50 § (12 3 AF116 type trans | 0.50
2p P P P P P R— 3 rw - - - N -
50040 005 005 007 014 021 047 Us 60 200mA sub-min. Sil. d odes 0.50 f Q! AF117 1ype tran: 0.5
J00 004 808 005 013 018 088 97 | Us i Siboun piunar trnssiors NINsim SYSA oNi06 a0 f i3 N9 il gy trana. o
100008 013 007 02 087 037 185 U7 16 Silicon rectifiers Toj-Hat 750mA up to 1.000 0.50 § Q16 2 GETAS0 low noise gernu. trans 0.50
6000v7 018 010 023 034 045 18 { I pla ] KN NPN 15Tl & 2 ST140 0.50
ore &0 G0 O I B B U8 50 il planar diodes 250ma. 0A 200/202 a5 f O N e & s aaT 120 i
1000 011 025 0135 030 046 083 250 Us 20 Mixed volts | watt, Zener diodes 0.50 § 19 Madt's 2 MAT 101 & | MAT 121 0.50
1260 — 033 033 057 075 Ull 25 PND sihicon planar transistors TOS sim. ZN1132 0.50 Q%ﬂ ! ?gﬂ LR, T 0.50
Uts 30 PNPAPN sl. transistors 00200 & 28104 050 W2 o5 AL PN perm, trans. 0:50
TRIACS BAN OF \55¥] 0 Mixed silicon anid germanium diodes 0.50 § (323 10 OA202 *l! dlDdL‘S sub-min. 0.30
vBOM2A 64 10a | ZENER DIODES = SR 2 8 5
ol T VOLTAGE RANGE § Ul5 25 NPN Silicon planar transistors TO-5 sim. 2N697 030 o & INBLi ol diodes T3P TamA 35»00
-1 TO- H pa : NS d T5PIV TomA L
': : 'T:‘ 88 C‘",Vm :go'f:w‘(';.‘gl'] Ul6 10 %-Amp silicon rectificrs stud type up to 1000 PIV 050§ (26 8 OAGS werm. dindes sub-min. IN6S . 0.30
P PP B Hag18pea 10w (80-10 | U 0 Germanium PNT AF tranwistors TO5 Tike ACY 1722 0.30 | Q27 2 104 60011V sil. rects. 1815R 0.50
100 30 50 76 ftud) 2p ea All fulls U 8 6-Amp silicon rectifiers BYZ13 Lype up to 500 PIV 0.50 ¢ %S r gl% (R r&; }?\Y&w U
200 50 60 90 ftested 5% tol. and L1l 0EQ 4 il trans IN6%. 1 2N6Y?
400 70 7 1-10 § marked. Btate voltage U19 25 Silicon NI'N transistors like BCT08 0.50 2N§aR 0.50
o i =T 7 Sl swi ins. 2N >
fequired. U0 121 5-Amp silicon rectifiers Toy flat up to 100G PIV___ 030 3%‘“ Z P e, SCA R ae
DIACS 10 amp POTTED BRIDGE L;'I 30 AF. g TN Ium alloy transistors 26300 series & OC €.50 § Q32 3 l:spa - ins. 2 2N1131
g ; 5 . "3 U323 30 Madt's like MAT series NI transisrars 0.50 2N1132 0.50
TOR catSE  WITH § RECTIFIER on heat sink e er ‘_"ﬁ‘_ (‘]‘l\‘,]“ o TR o | s Sil NPN trans. 2N1711 0.50
BRI0O (D32) 87p each 100 PIV. 90p each L_-l 20 Germanmum f-Amp rectifiers Gl up to X e Q34 7 Sl NPN trans, 2N2369, 500MHZ. 0.50
" 25 25 300Mc's NPN silicon transistors 2NT08, BSY2] 050003 381 PNPOTO5 2 2N2904 &
UNLIUNCTION JUMBO U26 30 Fast swutching silicon diodes Itke IN914 micromin 0500 ope 5 INIETO 18 plastic 300MH2 NPN .30
W N il oy StIC ) | g\ .ol
UT48. Eqvt. UN2648, COMPONENT U289 10 i-A\mp SCR's TO-5 can up 10 600 PIV CRSY 25 600 1.00 | Qr 4§ 2N3033 NPN sil. truns. : 0.50
T WL, e PAKS U7l 20 Sil Planar NPN trans. low noise amp ZN3707 0.50 810 g Rl O Il P O
100 UP 20p. T 25 Zenoer diodes 400 mW D07 case mixed volts, 3-18 0.50 Q-ll() 7 NPN ‘122354 2N- ’MZS 3221"71(1)35 g;g
i ————— 15 Plastic case 1 amp silicon rectifiers INJ0O0O serie 0.50 § Qi1 3 Plastic NI'N TO- 18 2N3904 0.50
¥PN SILICON PLANAR ELECTRONIC 2
BCI07/108 10y  each: N 30 Sil_PNP alliy trans. TO-5 BCY26, 25402 4 050 | @12 8 MEN trans 2N5172 0.50
COMPONENTS . . Qi3 7 BC107 NPN trans. 0.50
:“»99““'_,: " cl&) u;, Exceptionally 25 Sil. planar trans. PNP TO-18 2N 2906 .50 § Qi 7 NPN trans 4 BCIOR, 3 BCI109  0.50
7 esn Puliy tested good vaiue 25 Sil. planar NPN trans. TO-» FY50 51 52 0.50 g 2 gg”b :‘;{j ?8'“‘ trans 0.50
and coded TO-18 case Resstors,  capacitors, 30 Sil. alloy rans. SO-2 PNP, OC200 28322 0508 17 6 NPN huh gain 3 “]‘,‘(9’167_ 3 “Clbﬂg ;:g
FREE ot pﬁ‘:f",?l‘:;;f' ol 20 Fast switching sil_ trans NPN, 400Mc 0.50 § Qa8 BCY70 NPN trans, TO-18 0.50
One 50p Pax of your § Wseful iteme. Approxi- 0 RF gorm. PNP trans. 2N13035 T0- T o © iy URYELE (TR o 0
cwn choice free with | Wiately 3ibs in weight, 10 Dual trans. 6 lead TO5 2N2060 0.50 BSY95A NPN trans. 300MH2 050
orders valued £4 or over, £1.50 only Uil 25 RF germ. trans. TO-1 OC45 NK'172 0.50 22 Sl e 1.00
SPECIAL Prue o sotisfaction or | Usz_ 10 VHT germ PNP trans. TO-§ NK T3 AF 157 0.50 b & e (e, ol al)
rapisre. - - - -
U3 25 Sil. trans. plastic TO1S A ¥ BCLE T 0.50
OFFER Ui 2081l tians plastic TO-5 B4 11 T 0.30 PRINTED CIRCUITS—EX-COMPUTER
uN2926 (Y) (0) BRAND NEW TEXAS § U457 4\mp SCH's TO406 case up 16 6
AAmp SCR's ase up 1o 600V 1.00
10 for . 25 for 21 | GERM. TRANSISTORS Packed with semiconductors and components
20,000 TO CLEAR § Coded snd Guaranteed 10 hoards give a guaranteed 30 trans and 30
- b Pak No. ran EQVT J Code Nos. mentioned above are given as a guude to the tvpe of deview § Our ;);1(( 10 l?oarxds ‘5‘0’;1 Pr::’ 1‘(;: P dx&ode;
CADMIUM CELLS | T1 &:caria oc | n the Pak. The devices themselves are normally unmarked. 100 Boards £3. P. & I,
ORPI2 48p T3 8 D136 OCAID
ORP60, ORPSL 40peach | T4 8 SILICON PHOTO TR
AN-
| 5 8 2T BISTOR. TO-18 Lens end
GENERAL PURPOSE § T6 & 203441 NPXN 8im. to E
NPN SILICON SWIT- § T7 8 263458 0C45 POWER TRANSISTOR BONANZA! B:Agﬁn N:vl; zgu‘l;‘d(l;flll.
CHING TRANS. TO-18 T8 8 26378  uC78 — llable. ¥
SIM. TO 2N706 8. BSY27 f T9 8 2G399A 21302 (1} PURPOSE GERM. PNP ADI161 . Qty. 1--24‘5;:-’199 100up
128'95A. Allusabledevicos | T10 8 26517 ari17 1 3 QALY ULGDD DR e (3, K9S AR Peicaench 45p 40p 85p
s 3 Al 2 . 25-28-29-30-35-36. 3
'A?}gg“{;’{,g’}‘l":{lifﬁ“’ﬁ‘ Evlescblosk 404406401430 451452453, TIS0LT-028, TNI0A. ADI62 rip
H - B 2N456A-457A-45BA. & B. 26G220-222, ETC. -
PNP_ Sim. to 2N2906 F.ET.’S
VeRO 80V VCRO 307 1C 10A PT. 35 WATTS Ric MJP COMP .
BCY70. When ordering@ owsnen NPN SIL. DUAL 30-170 ' E 2N 3819
{ease atc preference § rRaws. conE Diggs | § PRICE 1-24 26-99 100 up | GFRM TRANS. 2N3820 i
N or TEXAS. Our price 25p 43p each 40p_each 36p cach | OUR LOWEST PRICK 2N3821 8p
e ;
£p  100For 175 each. SILICON High Voltags 250V RPN ORlsoRliREATH 23023 30
20For0.50 800 For 7.30 TO-3 case. (;.P. Bwitching & Amplifier S 50p
50 For 1.00 1000 For 18.00 Applications. Hrand new Coded R 2400 e Lo L D) prid
1 mvcx mxu: DRIVER YCRO 350/YCEO 100/1C 84730 Watta. / hd
e—————— ] A} Sim. HFE type 20T SMHZ 115 WATT 811, | BIP 19 NPN TO-3 MERI0G 40
PHOTO TRANS. 35{?"’72% axio3 |} our FRick EACH - POWER NPE| g3 50 pnr. mrand
OCP71 Type. 43p CODED 3pb 1o o M 2 e 10e0u? | s0p EACH s eCED, S0 NEW EDITION 1971
! 170 cach. TO5 NP ) B S, ) RANS;
= 2up tonean® N-P-N. B¥ FXSTOCE TYPE EACH AE PRICED IC 10A. HFE type O Oma TR BT QUTY ALENYS
s TS 20 oC:28 AD14# p BDI3 D139 75p 100/t 3ImHZ. i
SIL DIODES £p 0020 B0p 40y 9 48p BDI3170p BD139 7 and equivalen!s book for European
300mW 30..050 0C32 30p OC29 40p ALI02 85p BDI13280p BDI408Sp | OUR PRICE PER ; g a.
Armerican and Japanese Trannis-
4WOPIV(Min)  100..1-50 0C23 33p OC35 33p AL103 85p BDI35 70p BD1s5 76p | PAIR : e L B DA e y
Bub-Min.  500..5-00 § Sl trans. suiable for §§ OC2445p OC36 40p BDI21 80p BDI3G80p BUI0S £3] 124 2509 100 i | L LR
Full Tested 1,000, .9-00 | P.E. Organ. Metal TO-1% 0OC25 25p AD14040p BD123 75p BD137 70p N305448p { pra.  pre. pra. cachfRedicovereditions
Ideal for Organ Builders. | Eavt. ZTX300 5p each. ||| OC26 28p AD14240p BD124 70p BD138 80p 80p  B5p  50p

DUAL |

14 & 16 Lead So ckots for use with DUAL-

N LINE SOCKETS

A LARGE RANGE OF TECHNIC-
AL AND DATA BOOKS AKRE NOW
AVAILABLE EX. STOCK. SEND
FOR FREE LIST

RTL MICROLOGIC CIRCUITS IN-LINE 1.C WO Ranges PROFES-
Price each SIONAL and F\/\ LOW COST
Epoxy Tu-pease  1-24 25-99 100 up Pre : ; OUR BTOCKS of Indlvidual devices
of. Type No. 1-24 26-99 100 up
:i‘g‘l’f‘) g:ff;”p 3p 33p 2 TS0 pin type  30p  2Tp 25p J 8re now too numerons to mention in
gate Bp. 33p ,7, TSO16 pin type  33p 32p 30p this Advertisement. Send 8.A.E.
“Lyyu Kflip-lop 50p 47p 48p Low Cost No. for our listing of over 1,000
Date and Circuits Booklet for IC's BFS 14 15p 13p 11p Semiconductors. All available Ex-
Price Tp. BPS 16 16p 11p 12p Stock at very competitlve prices.
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74 Series T.T.L. 1.C’S

DOWN AGAIN IN PRICE

Check our 74 Berles List before you buy any 1.Cs. Our prices sre
the lowest poesible. All devices ex-atock. Full spec. guaranteed

BI-PAK
Order Ro.

BPOO =8N7400
BP01=B8N7401
BP02 =8N7402
BP03 = 8N7403
BP04=BNT7404
BP05=8N7405
BPO7 =BN7407
BP08 =RNT408
BP09 = AN7409
BP10--8N7410

BP30=~BN7430
BP40 =8N7440
BP41 =BNT441
BP42 =8N7442

BP0 =8N7460
BP70=8N7470
BP272=8N7472

BP83 =8N7483

PRICE-MIX. Devices may be mixed to qualify for quantity prices.
PRICES for quantities in excesa of 500
Owing to the ever increasing range of TTL

BP141=8N74141
BP145=8N74145
BP150 =8N74150
BPI51=8N74151
BP153=8N74153
BP154 =BN74164
BP135-8N74136
RP136 ~ BN74156
BP160 =BN74160
BP161 =8N74181
BP164 ~B8N74164
BP165~8N74165
BP1&1-=-BN74181
BP182=8N74182
BP180~8N74180
BP191 =B8N74181
BP192 -8N74192
BP193-8N74183
BPi96—8N74195
BP106 =ANT4108
BP197 =8N74197
BP1A8=ANT74198
BP199 ~fN74199

Price and qty. prices BI-PAK
1-24 25-99 100 up Order No. 1-
& 2 fp
016 014 012 BPB86 - BN7486
015 014 12 BP0 =8N7400
015 014 12 BP1=BN7491AN
016 014 12 BP92=BN7492
16 014 12 BP93 = BN7403
15 0’14 012 BP94—-B8N7494
18 017 018 BP95 ~RN7496
18 017 016 BP96-BN7496
18 017 o018 BP100 -8N74100
16 014 12 BP104 -BN74104
29 ¢ 24 BP105=8N74105
3 88 BP107 =BN74107
3 38 Br110=8N74110
5 12 BP11]1=BN74111
& 12 BP118 =B8N74118
5 12 BP118-BN74119
-58 BP12| ~8N74121
58
76
7%
78
88
a8
-B8

| AN IR RGAN
25 RREEPRRRRRERLECAER

PO ettt
A6 000

=583
COODPOV00F COCOOCOHMH000000000000000000

9000009009 COO000OMHHHOO000000000000
oos -
b-1-1-24-1.1-1-34

-
D gy < bt

53SALAERBYE HELLSRSRSRRRE oo
HOOOOOOODO0S COOOOOON=MOOCCODD

333

pieces mixed, on appl
74 Berlea, please check w

of any devicen not listed above, as it is probably now in stuck.

Price and qty. prices

24 25-99 100 up
2p 2 $p
82 030 028
67 084 058
87 084 8
084
084
074
074

PR O BRI et = O QO O OO0~ 00000000
L E P L P R R RRR LR
GOt bt o D D DO bt b e I D = C O O D OO OO
2R3N SR YE SIS ISR PRELERRRES

BB QB OO OO = OO OO0 0O 0000
R P R  F t T LIS

ication.
ith us tor supplies
WARE 3442,

LOGIC DTL 930 SERIES
LINEAR 1.C's— 1.C's
ROCK BOTTOM PRICES
FULL SPEC. o

¥o. 124 25.99 100 up

BP930 12y 1y 10

Price BP932 1% 1% l»

Type No. 1-24 26 99 100 up BP33 18p 12 1y

BP i01C—8L201C  63p ©&3p  48p BPU3S 3 1p 1

BP 101C_8L701C  83p B0p  45p BPO36 B 1 U

oA prowt i 1 1b

s3p 45p  40p BP945 2p  2Mp £

BP 709 72700 a8 4 RPU46 i lp 10w

d 53 1 0p 24

BP 109P—uA700C  B3p dp  40p BP94s &80 p

BP 71072710 s3p 4bp  40p BPO51 0 BB RU

BRIl s 85 4 Drvess Aoy sy oy

T % 60p  0p RP90S4 iy 2 3

pA T030—1AT03C & Wy L5097 4 L]

TAA 285 200 60p ey BP9099 40p 38y  3bs

TAA 203 S0p 7Wp 70p Devicea may be mized to qualify for

TAA 350 quantity price. Larger gquantity prices on

170p 188p 1b0y appiication. (DTL 930 Berieanniy).

BI-PAK DO IT AGAIN !

50 W ok 25w (RMS)

0.1% DISTORTION
HI-FI AUDIO AMPLIFIER

THE AL50

% Frequencyresponsel5Hz
t0 100,000 - 1dB.

% Load - 3,4, 8 or 16 ohms. .

% Distortion - better than
.1°%/ at 1IKHz.

noise ratio

% Supply voltage 10
- 35 Volts.

% Overallsize 63mm

to
x 105mm x 13mm.

% Signal
80dB.

Tailor made to the most stringent specifications using top quality
components and incorporating the latest solid state circuitry and
ALSO was conceived to fill the need for all your A.F. amplifica-
tion needs. FULLY BUILT - TESTED - GUARANTEED.
STABILISED POWER MODULE
APBO is especially designed to power 2 of the AL50 Amplifiers,
up to 15 watt (rms) per channel, simultaneously. This module
embodies the latest components and circuit techniques incorpor-
ating complete short circuit protection. With the addition of the
Mains Transformer M T80, the unit will provide outputs of up to
1.5 amps at 35 volts. Size 63mm x 105mm x 30mm.
These units enable you to build Audio Systems of the highest
quality at a hitherto unobtainable price. Also ideal for many
other applications, including:- Disco Systems, Public Address,
Intercom Units, etc, Handbook available 10p.

STABILISED POWER MODULE SPM80 £2.95
TRANSFORMER BMT80 £1.95 p & p 25p.
SPECIAL COMPLETE KIT COMPRISING 2, AL50's, 1,
SPM80 & 1, BMTS80 ONLY £11, FREEp & p

NUMERICAL INDICATOR TUBES

All indicators

0.9 + Decimal
point: All side

viewing: Full

data for all
types available

on request.

a MODEL CD66 jGR 116§ 3015F
Anodevoltage 170 175 5
Sy (Vdc) min min
[Cathode cur'nt(mAy 2.3 14
[Numeral h'ght (mm)] 16 13
Tube height (mm) 47 32 22
(Tube diameter (mm)} 19 13 12
jﬂﬂ’r 1.C. driver rec. 31)&11 3‘szill BP47 |
RICE EACH £1.70 | £1.55 | £1.90

STOP PRESS! NOW OPEN

A wide range of all types of

BI-PAKS 1 'tW COMPONENT SH
and

oP

available at competitive prices.
18, BALDOCK ST. (Al0), WARE, HERTS.

OPEN 9.15—6 TUES. to SATS. FRIDAYS UNTIL 8 p.m.

MAY 1972

Tel.: 61593

DTL & TTL INTEGRATED CIRCUITS

Manufacturern’ “Fall outa” —out of spec. devices including functional units and part
function but ciassed sa out of spec. from the manufscturers’ very rigid specifica-
tions. Ideal for learning about 1.C's and experimental work.

Pak No
50p UICH48 — 8 X A 848 50p
50p UVICHS1 = B x uA 951 50p
50p UlICces1 12 X A 981 80p
S0p VUICS083 5 X A 9093 50p
50p TIC004 5 X A 9094 50p
50p UIC8097 5 X uA 9097 60p
50p UICH099 = 5 x A 9099 .. 50p
12 X uA 948 509 UICX9 26 Assorted 930 Berles 51 80

Packs cannot be split but 25 Assorted Pleces (our mix) ia available sz Pack UICX9
Data Booklet available for the BP330 Beries, PRICE 13p

UICO0=12Xx 7400N 50p VUIC46= BxT446N 6§0p UICBl= 5xT48IN 50p
UIC01=12xT401N 50p UIC4T= O6x7447N 50p UICS2= 5x7482N 5Op
UVICO2= 12X 7402N  50p TUIC48= 5x7448N B0p VUICS3~ SXT483N By
VIC03=12x7303N 80p UICS0=12xX7430N 80p UICB6« OxT486N b0y
UIC04=12X 7404N 50p UIC51=12x745IN B80p VUIC90- 5x7490N B0p
UIC05=12x 7405N B80p UICs3=12x7453N 6§0p UICIl= Bx748IN 50p
UICI0O=12x 7410N B60p UIC64=12x7454N 80p VUICS2= B5x 749N b50p
UICI3= 8x7413N B60p UIC60~12x7460N 50p UICIS= §x7493N 80p
VIC20=12x7420N 60p UIC70.= 8Xx7470N B80p VUIC84= Bx7494N B80p
UIC40~12x 7440N 50p VUIC72= 8x7472N 80p VUICIs= 5x7495N 50p
UIC4l= 5xT441AN B0p UIC73= 8xT473N 50p VUICB6= Bx74%6N 5oy
VIC42— 5XT442N B0p UICT4= 8x7474N 809 UICI21=56XT74121N 50p
UICAS= 5x7443N B80p UIC75= 8X7476N 50p UICX1=25x Asst’d
UIC44= 5x7444N 50p UICT6— 8x7476N 60y 7¢'s 81-50
UICis = 5xT448N UICB0= BxT480N 50p

all prices quoted in new pence Giro No:-38847006
Please send.all orders difect.to warehouse and despatch department

P.O. BOX 6, WARE - HERTS

Postage and packing add 7p. Dverseas add extra for airmail.
Minimum order-50p.Cash with order please.

Guaranteed Satisfaction or Money Back
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RADIO MODELLER

e
Ll 1E S A

L]
{1
@ MODEL RADIO CONTROL 1l l l
Detailing both Theory and Practice, this book, I‘ 0 l
by leading authority Paul Newell, will become

the standard reference work. A brief historical
survey leads up to a detailed description of
proportional systems, with over 100 illustrations,
including theoretical circuits and p.c. layouts for
an advanced digital system.

134 pages. Price £2'25 U.K..Postage 13p

.
#® SINGLET SET

The Singlet Transmitter, Superhet and Super-regen receivers, are now ai|
three available in one book. Complete construction details with fuil size
p.c. layout, components list etc. Ideal introduction to the hobby for the

home constructor. 20 pages. Price 3Up. tJ.K. Postage 3p

# LOW COST PROPORTIONAL

Modellers who want to save money buy this volume when converting single s

channel equipment to simple proportional. They find a wealth of really up to § =1

date information in the clear descriptions, full size practical and working draw- i/

ilnlgas, plus over a dozen circuit modules for pulse proportional ynits. y

pages. rrrice £1:05 U.K. Postage [lp a

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

RADIO MODELLER, BOOK SALES, 64 Wellington Road, Hampton Hill, Middx.

Dept PAT 1
NAME .o e Jermyn Industries Ltd
I Vestry Estate
ADDRESS | e (4 ioh T 7 7 ettt o 2 22+ o et e et Sevenoaks
Kent
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READY NOW!

The 1972 ELECTROVALUE CATALOGUE
96 pages plus cover. Packed with thousands
of items for the constructor etc., — semi-
conductors, Siemens capacitors, resistors,
etc., accessories and many other items.
ATTRACTIVE DISCOUNTS - EVERY-
THING BRAND NEW AND GUARAN-
TEED PROMPT NATION-WIDE SERVICE.

Send 10p for Catalogue, post free to:
ELECTROVALUE Dept. RC1 St. Judes Road, Englefield
Green, Egham, Surrey TW20 0HB.

Hours: 9-5.30, 1.0 p.m. Saturdays.

Phone: Egham 5533 and 4757 (STD 0784.3). Telex: 264475,

o s = T T ———

J

All semi-conductors from Motorola G.E. (USA),
Raytheon—TAG available ex stock at
distributor prices on a cash with order basis.

Special Kit Offers

Capacitor discharge ignition system (based on
Practical Wireless design). Only £7.75 including P&P.
Please state + or—.

Domestic lightdimmer. Only £2.80 complete.
200 wattrating.

PA263 IC PC board and full circuit. Needs only 12
capacitors/resistors to build 33 watt mono amplifier.
Freqresponse 30hz to 100Khz. Closed loop distortion
better than -5% £1.75 or £3.50 for stereo.

Allitems at 15p post + packing unless stated otherwise.

Mail order only.

THE RADIO CONSTRUCTOR
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| atest
Bound Volume

No. 24

0
“The Radio Constructor”
FOR YOUR LIBRARY

AUGUST 1970
to JULY 1871

Comprising
772 pages
plus index

PRICE £2.00 Postage 29p

BOUND VOLUME NO. 23
OF
“THE RADIO CONSTRUCTOR"
AUGUST 1969 to JULY 1970
Limited number of this volume still available

PRICE £1.88 Postage 29p

We regret all earlier volumes are now
completely sold out.

Available only from

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

Movy/ A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONICS

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

Learn basic Radio and Electronics at home — the fast,
modern way. Give yourself essential technical ‘know-
how’ — like reading circuits, assembling standard com-
ponents, experimenting, building - quickly and without
effort, and enjoy every moment. B.L.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 A l4-year-old could understand
will understand exactly what and benefit from this Course —

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 - butit'sas

fascinating as a hobby.

Among many other interesting
experiments, the Radio set you
build — and it’s a good one -

but it teaches the real thing. The
easy to understand, practical
projects — from a burglar-alarm
tc 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 ILET. 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

MAY 1972

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

Dept. B9, ALDERMASTON COURT, READING RG7 4PF
Accredited by the Council for the Accreditation
of Correspondence Colleges.

Tricese send books and fall miormation — free and with

about TECHNATRON and

B.L.LE.T.>s full range of courses.

ease send books and full information — free and without
obligation.

_ AME. .\t ie it AGE........ I
| (BLOCK CAPITALS PLEASE)

| ADDRESS

)
.\‘-—"! PII
B I ET OCCUPATION

To B.LE.T. Dept. B9, Aldermaston Court, Reading RG7 4PF J

F
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THE MODERN BOOK CO

RADIO TECHNICIAN’S
BENCH MANUAL

by H. W. Hellyer

ARRL Radio Amateur Handbook

1972 edition. £2.70 Postage 25p
Integrated Circuit Pocket Book

by R. G. Hibberd. £2.50 Postage 10p
Audio Technician’s Bench Manual

by John Earl. £3 Postage 10p
Servicing Transistor Radio Receivers

by F. R. Pettit. 75p Postage 6p
Practical Transistor Servicing
by W. C. Caldwell. £1.90

49 Easy Transistor Projects
by R. M. Brown. 90p Postage 10p
Radio, Television & Audio Test Instruments
by Gordon J. King £3.80 Postage 20p
19872 World Radio-TV Handbook

£2.80 Postage 10p

Postage 10p

Postage 10p

Foundations of Wireless & Electronics

by Scroggie. £1.80 Postage 20p
Colour Television Picture Faults

by K. J. Bohiman. £2.50 Postage 10p
20 Solid State Projects for the Home

by R. M. Marston. £1 Postage 6p
Tape Recorders

by H. W. Hellyer. £2.25
Radio

by David Gibson. 75p Postage 10p
T.V. Fault Finding 405/625 Lines

by J. R. Davies. 50p Postage 6p
R.S.G.B. Amateur Radio Techniques

by Pat Hawker. £1 Postage 10p
Radio Valve & Transistor Data
by A. M. Ball. 75p

Postage 10p

Postage 10p

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

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

COMPONENTS

HOBBYIST — AMATEUR — DOMESTIC
SURPLUS INDUSTRIAL — BULK OFFERS

DIODE PACKS 50p post Free
ALL TESTED AND NEW
D1. 10 x 50 voit 300m/A miniature BAV10 -~ OF2 —
0A200 —202type.
D2. 10x1amp.1,000P.1.V.rectifier BY127 type.
D3. 15x Germanium signal, 0A81 —-71 - 91 etc., type.

D4. 5 x BZY88 type 400 m.w. Zener diodes. Voltages
available: 3.9, 4.3,4.7, 5.1, 5.6, 6.8, 7.5, 8.2, 9.1,
10,11,12,13,14,15,16.

* k% kK% k% %

6mfd. 3 volt miniature electrolytics 2p each -+ S.A.E.
12,000mfd. 12 v.can 35 p post free.

1”7 and 13" can clips 2p. each. Please add postage.

TO5 Heatsinks style 164 pushfit high conductivity
5p. each plus stamped addressed envelope.

Green indicator, push fit flush panel mounting. Takes
M.E.S.bulb 10p. + S.A.E.

Metal M.E.S. clip on bulb holder 3p. + S.A.E.

FX2236 Ferrox cores 5p. + S.A.E.

Miniature sealed edgewise switch 1 pole, 3 way and ofif.
10p. plusstamped addressed envelope.

THE RADIO SHACK 15iiseu

161 ST. JOHN'S HILL
BATTERSEA, S.W.11 01-223 5016

RADIO AMATEURS

The Radio Society of Great Britain
is YOUR national society

YOU NEED THE RSGB!

THE RSGB MUST HAVE
YOUR SUPPORT!

Benefits of membership include:

Representation in amateur radio matters at
national and international level.

Rad('o Communication, the Society’s month-
ly journal; technical publications; QSL
Bureau; Contests and Operating Awards.

Write for full particulars of membership to:

The General Manager, RSGB (RC),
35 Doughty Street, London WC1N 2AE
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BlI-PRE-PAK

TELEPHONE DIALS

Standard  Post  Office  type.
Guaranteed in working order

ONLY 50p

UR VERY POPULAR 3p TRANSISTORS
TYPE A" PNP Silicon alloy, TO-5 can.

TYPE “"B" PNP Silicon. plastic encapsulation.

TYPE “E PNP Germanium AF or RF

TYPE "F" NPN Silicon plastic encapsulation.

FREE CATALOGUE
FOR

TRANSISTORS,
RECTIFIERS,

COMPLETE FULLY TESTED AND MARKED DIODES
TELEPHONES SEMICONDUCTORS INTEGRATED
::osrl:ral.ihguts:ha:d tpype ACi107 015  OCI70 0 CIRCUITS,
Office, ex. G, P, o oﬁT; ACI26 0-15 | ocI71 023 FULL PRE-PAK
o5 ' ACI127 0-17 | OC200 025 LISTS.
P each. p. & p. 35p ACi28 0-15 | OC101 0-25
each. ACI76 020 | 2G0I 0-13
ACYI7 0-20 | 2G303 0-13
AF239 0-30 | 2N7 11 0 50
AF1B6 0-20 | IN1302-) 0-
AF139 0-30 | INI304S 8'
BCI54 0-20 | 2N 1306.7 :
NEW TESTED AND GUARANTEED PAKS T Qe | 0 0 RELAYS FOR
82 4 FProw Cem. Sun Batteries. 50 BC108 0-10  2NIBIFET .
B | S 08 . A 25
1,000 PIV lamp plastic P BF274 0°20 | ocag o . e Xk
sai Reed Switches, mixed types  § BEYSO 015 | oc23 0 COLOURT.V. LINE OUTPUT
10 fecd Svpvenss Op B5Y1s 0:13 | ocis ol TRANSFORMERS
= BSY26 . oc2 0- Designed to give 25kY when used with PL509
8% 200 ixed Caeacitors Aserex- 50p B5Y27 0-13 | 9538 o and PYS00 valves. As removed from colour
- 85Y28 0-13 53¢ 0 receivers at the factory.
H4 25 Mixed Resistors Approx. sop BSY29 0-13 9530 o NOW ONLY 50p sach
Qquantity counted by weight BSYSSA 0-10 | 952 o woaugod wcking 23
W40 irewound Resors Mixed 5Qp oc ul AuYIo e Quantity =10 10-50 50
— - 010 : BB10S Varicap Diodes 10p  8p  ép
M4 R e prasic S0p B2 o-10 | 2n3oss ° OC74 or 71 Fully Tesced
_ S 2 010 | Diod Unmarked Sp Sp 4p
HP ) OCP7I Ligh Semsitive 50p o Hand ATy 0-1 Matched Sets 1-OC44 and
j G 0-13 | OA9s o 2-OC45's. Per Set. 25p 20p I5p
M B0 T O icarence S0P oces 013 | GATs 0- OA47 Gold-Banded Diodes.,
e oCI139 013 | 0AB) 0- Marked and Tested 3p Jp 2p
HI8 | OCTV/I5 uncoded btack glass sop 0-15 | 1N9114 0- l-watt _Zener Diodes 7-5.
type PNP Germ. 24, 27. 30, 36, 43 Volts Sp 4p 3p

10-watt Zener Diodes 51,

HIP | OC81/BID uncoded white
10 o 50p 82, 11, 13, 16, 24, 30,

glass type PNP

' - 100 Voi 20, 17 15
M 20 OS2 LSRR e 50p F.E.T. PRICE Mitro Swicches, /P, C/O 259 20p  15p
H1Y () OA47 golu bonded diodes 50 {-amp Bridge Rec's 25-volc 25p 22p 20p
P BREAKTHROUGH"

INTEGRATED ClRCUITS
SL403D Audio Amp..3- Wates 2-00 ”

NEW UNMARKED UNTESTED PACKS This field effect transistor is the 709C Linear Opp. Amp.  I5p 10p 15p
865 ISO'G-""‘"‘""“ Diodes 50p 2N3823 in a plastic encapsulation, G‘T‘::;ez";;"x_g_‘,""'d and /p 120 10p
Min. glass type

|. K. Flip-Flops Factory,

coded as 3823E. It is also an excel-
Marked and Tested by

88} 200 Trans. manufaeturers’ rejects sop Jent replaqement for the 2IN3819.

all types NPN. PNP. Sil. and L : AEL ap Mp 30p
Ok, 55 Data sheet supplied with device. sgﬁogecfdzel;::guer 50p ;;P ::P
B84 Sit Diodes DO-7 giass ual ate 40 P P
100 2007 28 R300, oasor 50p 1-10 30p each, 10-50 25p each, T (P i INUNE"W
wse Sil. Diodes sub. min. 50+20p each. SOCKETS o
50 IN914 and IN9(6 cypes SOB |4 pin type at I5p each
888 Sil. T NPN, PNP 16 pin type at iép each.
50 3.l oca00 50p 2 -

2INTO6A, BSYISA, etc.

BOOKS

81 50 'E:erm:n;un;ipmum SOP 3 ;Ne have a large selection of Reference and
PNP. . 8 echnical Books in stock.

He 40 250mW, Zener Diodes so BULK BquNG CORNER These are just two of our popular lines:
$0-7 Min. Glass Type P 8.P.) Transistor Equivalents and

NPN/PNP Silicon Planar Transistors, mixed, untested,
similar to 2NT06/6A/8. BSY26-29.BSY95A, BCYT0. etc.
44-28 per 500; i per 1,000,

Substitutes; 40p
This includes many thousands of British

Hio 285 ;‘_!ov;e:‘:oll;;.;u watt Zeners soi)

— - e = U.S.A., European and C.V. equivalents.
T 3amp Siiicon Stug i L b
20 R G 5°P Silicon Planar NPN Plastic Tranustors, untested, similar The iliffe Radio Vaive & Transistor
7S B B to 2N3T07- 11, ecc., £4-25 per 500; £8 per |, Data Book 9th Edition: T5p
L 30 Y°gmA"Hi',"‘e‘:":°l:“" (L7 Sop I Characteristics of 3,000 valves and tubes.
Siticon Plansr Diodes, DO-7 Glass, similar to OA200/202. 4500 Transistors, Diodes. Rectifiers and
Hie 8 Experimenters’ Pak of sop BAY31-36, £4-30 per 1,000, Integrated Circuits,
1:::;:;“ Circurts. Daea i Send for lists of these English publications.

NPN/PNP Silicon Planar Transistors. Plastic TO-18.
similar to BCH){;O.0 BC153/4, BFI53/160. etc., £4-28

M1 BY126/7 Type Silicon Rectifiers
2 U i g5

1 amp plastic. Mixed volts.

QC44, OCSS Transistors fully marked
500 4+ at 8p each; 1,000 + at 8p each.

and

tested,

OC7! Transistors. fully marked and tested. SO0+ at
6p each; 1,000 + at 3p each.

MAKE A REV COUNTER
FOR YOUR CAR

“The: 'TACHO BLOCK'. This
encapsulated block will turnany
O-ImA meter into 3 linear and
accurate rev. countar for any

car with normal coil ignition
OVERSEAS ADD EXTRA FOR POSTAGE

system.
£1 each ‘ ,
O I S BN B .
BI'F“E'FAK I TD " pEPT. é. 222.224 WEST RDAD, WESTCLIFF-ON-SEA, ESSEX, 550 9DF
. ' TELEPHONE: SOUTHERD (0702) 46344

MAY 1972 583

3IB2IE Field effect Transiscors. This 1 che INJIB2I in
Plastic Case, 5004+ 13p each; 1.000+ 10p each.

| amp Miniature Plastic Diodes:

at 4p each: 1.000 + at Ip each.
at 5p each. 1,000 + at 4p each.
at 6p each, 1,000 + at 5p each
at 8p each, 1.000 + at Tp each

MINIMUM  ORDER 50p. CASH WITH ORDER
PLEASE. Add 10p post and packing per order.

I ADDRESS ... i I
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Would YOU pay 50 pence for a
components catalogue?

You'll be glad you i'
when you get THIS one!

A components catalogue is so vital to any keen constructor that it sim-
ply does not pay to make do with less than the best. True, the best may
costalittle more . . . butit's the cheapest in the end. So invest in a Home
Radio Components Catalogue, listing over 8,000 items, more than 1,500
of them illustrated. If you call at our shop the catalogue is yours for
just 50 pence. If you order by post - 70 pence, including postage and
packing. You also get 10 Vouchers, each worth 5 pence when used as

instructed - so you can get the cost of the catalogue back in any case!

Ask for
detals of
our Credit
Account POST THIS i
Sel’VHCe COUPON Please write your Name and Address in bilock capitals I
24-hour with your i

“likelty cheque or i NAME I
Phone postal order ADDRESS :
Service. for 70p I
Ring I
01-648 8422 I l
The price of 70p applies only to catalogues purchased I HOME RADIO (COMPONENTS) LTD., Dept. RC,

by customers in the U.K. and to BFPO addresses. 234-240 London Road, Mitcham, Surrey CR4 3HD.
S e b e e mm e o e om = me m s e

THE RADIO CONSTRUCTOR
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~Radio Constructor

Incorporating THE RADIO AMATEUR

Vol. 25 No. 10

Published Monthly (1st of Month)

CONTENTS

MAY 1972

First Published 1947 SMALL TRANSMITTER FOR TWO METRES 586
NEWS AND COMMENT 594
_ Editorial and Advertising Offices
57 MAIDA VALE LONDON WS 1SN MULTIVIBRATOR CAPACITANCE BRIDGE 596
(Suggested Circuit No. 258)
Telephone Telegrams
01-286 6141 Databux, London TRADE NEWS 601
o THE ‘F.E.T." TWIN 602
© DatalPué)//cat/ong Ltd(.j, 1?72. Cbon;epts
may only be reproduced after obtaining
prior permission from the Editor. Short asXx 607
abstracts or references are allowable
pravided acknowledgement of source is 2 TRANSISTOR M.W. RECEIVER 608
given.
Annual Subscription: £2.70 (U.S.A. and WIDE RANGE LINEAR SAWTOOTH
Canada $7.00) including postage. Remit- GENERATOR - Part 2 613
tPané:Igs should ll)_edmadeopayab|e to "%ata
ublications td”. verseas readers
please pay by cheque or International SHORT WAVE NEWS 618
Money Order.
Technical Queries. We regret that we NOTES ON SEMICONDUCTORS 20
are unable to answ'/ver queries other than (Further Notes — 6. Plot)
those arising from articles appearing in
this magazine nor can we advise on NEW PRODUCTS 621
{,nvodificationi to eﬁuipme_nt describegj.
e regret that such queries cannot be
anowersd. over  the  telephone:  they AUTOMATIC SIGNAL GENERATOR 622
must be submitted in writing and
accompanied by a stamped addressed GaAs TRANSISTORS IN GHz AMPLIFIERS 623
envelope for reply.
Correspondence should be addressed to IN YOUR WORKSHOP 624
the Editok/l AdvertisinghMz:)nabgl_er',1 Sub-
scription Manager or the Publishers as
appropriate. HOME-SOLDERING HINT 631
Opinions expressed by contributors are RADIO TOPICS 632
not necessarily those of the Editor or
LR RADIO CONSTRUCTOR’S DATA SHEET
Production.—Web Offset. No. 62 (Preferred Resistor Values) iti
Published in Great Britain by the Proprietors and
Egg:;:l':‘er\sh.w[;ast;‘ Publications Ltd, 57 Maida Vale, JUNE ISSUE WILL BE
g;fe Radio Constructor is printed by Carlisle Web PU BLISH ED ON JUNE 1St
set.
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Small
Transmitter

for

The appearance of the completed transmitter

Two Meftres

by
A. S. Carpenter, G3TYJ

A low-cost transmitter suitable for operation in a car having a
12-volt positive earth system

HE SIMPLE TRANSMITTER TO BE DESCRIBED WAS BUILT

foruse in a car with a positive earth system and,

at the time of writing, cost approximately £10 to
construct. The rig occupies little space and all power
supplies are picked up via a 9-pin socket at the rear,
these being 12 volts for heaters and 250 volts for h.t.
The h.t. supply source is external to the transmitter.

Functionally the transmitter operates in mode A3
(a.m.) only and no provision is made for Al (c.w.)
emission. The transmitter p.a. stage is arranged as a
push-push doubler, a system not often seen in v.h.f.
rigs, the advantage being that odd-order harmonics are
suppressed so that if 72MHz input is applied, output is
at 144MHz or there is none at all. Additionally no two
r.f. stages in the transmitter are tuned to the same
frequency and this benefits stability. With a QQV02-6
valve in the p.a. position the transmitter runs at some
6 watts d.c. input; a QQV03-10 is also usable but is
unlikely to be fully modulated.

Metering by r.f. sampling at the p.a. stage is utilised,
the more usual current monitoring system being
rejected on the grounds that p.a. anode current “dip’ in
v.h.f. transmitters does not always coincide with maxi-
mum r.f. output. The method adopted is efficient in
terms of signal transmission but does not allow the
operator to keep a check on the p.a. current being
drawn — except at the setting-up stage. At the cost of a

586

few additional components, however, both forms of
p-a. monitoring can be included if desired and to this
end suggested circuitry will be discussed later.

TRANSMITTER CIRCUIT

The complete r.f. section of the transmitter can be
seen in Fig. 1. Here VI, an ECC81 with both triodes
strapped, functions as a conventiconal voltage-stabilized
crystal-controlled oscillator, crystal X1 being funda-
mentally 6MHz or thereabouts depending on the local
2-metre zone requirements. When coil L1 is tuned to
18MHz and L2 to 36MHz, monitoring is possible by
applying a meter set to read 0-1mA between test point
TP1 and chassis, the meter positive lead being connected
to chassis. Doubling to the 72MHz region is achieved
by V2(b), the amplified r.f. subsequently being applied
to the grids of V3 in push-pull. Interstage inductive
coupling is accomplished via L3 and L4 plus a link
winding. Adequate drive to the p.a. is achieved (low
drive is a weak point in some v.h.f. designs) and when a
0-1mA meter is connected between TP2 and chassis
with the correct polarity its needle is driven hard over to
full-scale.

By strapping the anodes of V3 in parallel, output in
the 144MHz region is obtained from the 72MHz input
to the grids.

THE RADIO CONSTRUCTOR
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Fig. 1. The circuit of the r.f, section of the transmitter
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COMPONENTS

Resistors
(All § watt 10%, unless otherwise stated)
R1 15kQ

R2 10kQ
R3 47kQ
R4 8.2kQ
R5 56kQ
R6 1kQ
R7 6.8k, 10 watts
R8 22kQ
R9 1kQ
R10 33kQ
R11 Part of NE1 assembly
R12 4.7kQ2
R13 30kQ2, 10 watts
R14 3.3MQ
R15 100k 2
R16 10kQ
R17 100kQ2
R18 470kQ
R19 1kQ
R20 470kQ)
R21 220Q, 1 watt
Capacitors
Cl 5,000pF ceramic
C2 2,000pF cermic
C3 15pF silvered mica
C4 1,000pF ceramic
Cs 22pF silvered mica
Cé6 1,000pF feed-through ceramic
C7 1,000pF ceramic
C8 1,000pF ceramic
C9 1,000pF ceramic
Cl10 1,000pF feed-through ceramic
Cl1 470pF ceramic
Cl12 5,000pF ceramic
Ci13 8.2pF ceramic
Cl4 8.2pF ceramic
Cl15 8.2pF ceramic
Clé 1,000pF ceramic
Cl17 1,000pF ceramic
Cl18 100pF ceramic
C19 0.01uF paper or plastic foil
C20 1,000pF paper or plastic foil
C21 25uF electrolytic, 6V wkg
Cc22 50uF electrolytic, 12V wkg
C23 1,000pF ceramic
C24 8nF electrolytic, 350V wkg
Cx see text
CM 1,000pF ceramic -
VCI*  25+25pF split stator variable,
type C808 (Jackson Bros.)
VTI1 50 Trimmer, type C801 (Jackson Bros.)

* Only rear section connected in circuit

Inductors
L1-L6 See Table
RFC!  See text
RFC2 See text
T1 Modulation transformer, single-EL84

to QQV03-10 Type, Garex Electronics,
Chinnor, Oxon.

Valves
Vi ECC8I
V2 PCL83
V3 QQVO02-6
V4 ECC83
V5 6BW6
Vé OA2
Crystal
X1 Crystal (see text)
Switch
Si(a)b) d.p.d.t., toggle
Meter
Mi 0-1mA, Eagle type MR2P or equivalent
Lamps
PLI1 6.5V 0.15A, m.e.s., Cat. No. PL8 (Home
Radio)
NE! Neon bulb assembly with integral

resistor (R11), Eagle BN113
(Henrv’s Radio)

Valveholders, Sochets
I B7G valveholder
5 B9A valveholders
1 B9A valveholder, with skirt and screen
2 coaxial sockets
1 crystal socket
| panel-mounting m.e.s. bulb holder, with lens

Coil Formers

1 - off in. dia. x 1}in. with iron-dust core and
tag-ring, Cat. Nos. CR9, CR10 and
CR11 (Home Radio)

3 - off {in. dia. Aladdin 356/8BA with 3-off
iron-dust cores, Cat. Nos. CR1, CR5
(Home Radio)

1 - off tag-ring (for Aladdin former)
Cat. No. CR6 (Home Radio)

Relay
12 volt relay, s.p.d.t. contacts, Garex Electronics

Metalwork

1 Lektrokit Chassis Rail (Short),
Cat. No. LK211 (Home Radio)

2 Lektrokit Side Plates,
Cat. No. LK 301 (Home Radio)

2 Lektrokit Covers, Short, Perforated,
Cat. No. LK 521 (Home Radio)

I Panel 18s.w.g. aluminium, 83 x 53in.

I Chassis 18 s.w.g. aluminium, 8} x 5in

Miscellaneous
1 Knob
2 5-way tag-strips, centre tag earthed
! insulated tag.
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Fig. 2. The modulation
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SWITCHING LAYOUT AND CONSTRUCTION

The ‘Function® switch, Si{a)(b), is a simple d.p.d.t.
toggle type. When it is in the position shown, 12 volts
are applied to all heaters plus the panel lamp and -12
volts d.c. is available for feeding a transistorised
converter receiver. In order that the associated power
supply unit is loaded when the ‘Function’ switch is at
‘Receive’, resistor R13 is connected into circuit to ab-
sorb power. When S1 is moved to the ‘Transmit’
pasition the converter supply potential disappears, the
relay is energised and the aerial, previously in
connection with the converter, is applied to the trans-
mitter output at coil L6. The h.t. is applied also to the
transmitter and modulator; whilst the panel warning
neon, NEI, is also illuminated. The ‘Function® switch
cauld of course be alternatively integrated with that for
the associated d.c./d.c. inverter — not shown — instead of
being used additionally to the inverter switch as it is
here.

When 2 metre signals are delivered to the aerial a
sample is taken by diode D1 to the panel metre M1, this
permitting control VCI to be visually peaked for maxi-
mum output: the meter also shows if modulation is
taking place when speech is fed to the associated micro-
phone. The diode coupling capacitance, Cx, is obtained
by twisting a p.v.c. covered wire — unconnected at one
end — along the transmitter output lead to socket SK1.
Capacitor CM is wired directly across the panel meter.

MODULATION

Due to the connections to transformer T1 both anode
and screen-grid circuits of the p.a. are modulated, and
the associated modulation amplifier shown in Fig. 2 is
integral with the transmitter. The simple modulator
circuit employed hardly requires detailed description
although it may be noted that no audio gain control is
fitted. Normally maximum audio gain is required but
if a gain control is desired resistor R18 could be made a
miniature 500k log track potentiometer, the grid of
V1(b) being fed from its slider. Components used in the
modulator are selected to afford maximum output
compatible with reasonable quality. The amplifier is
intended for use with a high impedance microphone,
which may be of either the crystal or dynamic types.
MAY 1972

The mechanical assembly incorporates a Lektrokit
Chassis Rail type LK2I1 at the rear, to which is
secured a chassis made of 18 s.w.g. aluminium and
having a flat section measuring 5 by 8%in. (see Fig. 4)
plus a $in. section (see Fig. 5) which is bent over on the
same side as the under-chassis components. With the
chassis right way up, so that the 3in. section projects
downwards, the lower edge of the in. section falls on
the ‘chassis mounting line’ of the front panel (also 18
s.w.g. aluminium) as indicated in Fig. 3. Two Lektrokit
Side Plates type LK 301 are secured to the Chassis Rail
at the rear by means of the holes already available, and
to the rear of the front panel by means of holes which
have to be drilled in that panel. Holes, not shown in the
diagrams, will also be required for the securing bolts

= 878" - - — -
- 2" 25 - -1 -
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| |/4 I ‘
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bend back § i
| i L 3
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| | Te” \ .
: 378 T
| -1 i
| C D
®0 o 'y
| AT IR A I 2
Y ! ‘ 1 . |
: /
- 34"

| Dia.to suit switch

Chassis mounting line
Holes A-C 3/8”dia

Fig. 3. Dimensions and holes required in the
front panel
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Fig. 4. The positions taken up by the components
above the chassis

which hold together the front panel and the bent-over
4in. section of the chassis. It will probably be necessary
to cut away a small section at the front edges of the
chassis to take the flanges of the Side Plates. It is
advisable to drill and assemble the chassis, front panel
and side plates before commencing any further mech-
anical work, to ensure that these parts all fit together
comfortably. The four mounting holes in the chassis
which allow it to be secured to the Chassis Rail at the
rear are best left to the last as their position is governed
by the Side Plate dimensions. When the transmitter is
completed two Lektrokit Covers type 1.K521 are added
to the top and bottom, the rear of the case thus formed
being left open. The Lektrokit parts, it may be added,
are all available from Home Radio under the same
Cat. Nos. as the Lektrokit type numbers. It should be
noted that the complete assembly, as just described,
affords a case that measures 9 by 5 by Sin. only.

Having achieved satisfactory assembly of the parts
Jjust dealt with, these may be disassembled and the holes
for the various components cut out, working from Figs.
3 and 4. Consult also Fig. 5 for valveholder types and
orientation. Capacitor VCI, it should be noted, is the
rear section of a Jackson Bros. split-stator capacitor
type C808, the front section of this capacitor not being
used. The capacitor type C808 is chosen here because it
fits into the layout well and has a rigid construction.

The output coaxial socket fits into one of the U-slots
on the rear Chassis Rail. The 9-way power socket is a
B9A valveholder which fits into another of the U-slots,
the slot being enlarged to take it. The positions of these
sockets may be seen in the photograph showing the rear
of the transmitter.

The valveholder for V4 is a skirted B9A type, since
this valve is fitted with a screen.

In Fig. 3, hole A is intended for neon NE1 and hole B
for pilot lamp PL1. Hole C is for VC1 and hole D for
S1(a)(b). The microphone input socket, SK2, is on the
opposite side of hole C from hole D. In the photographs,
the positions taken up by these components differ
slightly from those shown in Fig. 3, the latter repre-
senting the neater arrangement.
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The meter employed for M1 in the prototype was an
Eagle MR2P. A suitable alternative is the Henelec 38
Series 0-1mA meter, which also requires a hole dia-
meter of 14in.

The below-chassis layout — and one that can hardly be
bettered - is shown in Fig. 5, where most of the wiring is
given. It is difficult to include all wiring in a single
diagram, so heater leads and a few others have been
omitted. Constructors are advised to work from the
circuits of Figs. | and 2, using Fig. 5 as a guide. Note
that the modulator components are well removed from
the r.f. section and note too that, due to careful valve-
holder orientation, short leads are made possible where
they matter most.

As just mentioned, power supplies are picked up by a
B9A socket on the rear Chassis Rail — shown laid flat for
clarity. The pin numerals associated with the power
socket are shown ringed in Fig. 1.

In the r.f. section the closeness of coils L3 and 1.4
should be observed: coil cores and test points can be
reached from either side of the chassis. In the modulator
section grid and anode leads of V4 are well separated to
keep this high gain valve from going into instability.
Decoupling components R16 and C24 must not be
omitted.

Connections from S1(b) and the relay contacts to the
converter are left to the individual constructor. If
desired, the aerial connection to the converter may be
taken to a further coaxial socket mounted at the rear of
the chassis, and the 12-volt supply to a suitable socket,
also mounted at the rear.

As a final point, it may be mentioned that, apart from
the leads to the meter and to PL1 and NEI, there is no
above-chassis wiring whatsoever.

COIL INFORMATION

All coils and r.f. chokes are home-wound and since
L4 needs a centre tap this is initially made to the centre
of a straight length of enamelled copper wire; later the
tapped length is wound round a dummy former slightly
smaller in diameter than the former proper and the
correct number of turns allowed prior to cutting. The
coil is then allowed to spring free whereupon it is
possible to gently force-fit it to its proper former where
it sits firm. Coil L3 is similarly made but no tapping is
needed. Details of the coils, which are best pre-resonated
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A view from the rear. Note the 9-way power
socket on the rear flange and the fact that V4 is
fitted with a screening can
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Fig. 5. Layout and wiring of the major components below the chassis. Check, against Fig. 1, that the relay
tag positions correspond with those shown here before wiring up to this component ’
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TABLE

Former and Frequency Remarks
Coil Turns Spacing Wire Core (MH:z)
L1 26 Close 28 s.w.g. 3in. dia. with 18 Tapped 5 turns
enamelled tag-ring and from crystal
iron-dust core end
L2 13 Close 28 s.w.g. tin. dia. Aladdin 36 —
enamelled type 356/8BA
with tag-ring
and iron-dust
core
L3 7 Slight 28 s.w.g. tin. dia. Aladdin 72 —
spacing enamelled type 356/8BA
with iron-dust
core
L4 7 Slight 28 s.w.g. tin. dia. Aladdin | 72 Centre-tapped
spacing enamelled type 356/8BA
with iron-dust
core
LS 4} Wire 18 s.w.g. Air-cored }in. 144 Tapped 2 turns
diameter bare tinned dia. from VCI end
copper
L6 2 Wire 20 s.w.g. Air-cored }in. — P.V.C. covered
diameter tinned dia. andinterwound
copper with ‘earthy’
end of L5

with a g.d.o., are given in the Table.

So far as the r.f. chokes are concerned, RFC]1 consists
of 40 turns of fine (around 36 s.w.g.) enamelled copper
wire pile-wound on a 100kQ } watt 109% resistor of the
type which has a ceramic tube over the resistance ele-
ment. RFC2 consists of 50 turns of 26 s.w.g. enamelled
copper wire close-wound on a }in. diameter piece of
p.v.c. sleeving force-fitted over another 100kQ resistor.
In both cases the ends of the coils are soldered to the
resistor lead-outs.

TESTS

When construction is complete and the usual wiring
checks have been made, the valves may be inserted and
the heater supply connected, whereupon panel lamp
PLI should light. A microphone should be connected,
or pin 2 of V4(a) temporarily earthed to chassis. The
d.c. supply feed to V3 is then broken by lifting both R10
and RFC2 clear of the modulation transformer con-
nection. With h.t. applied, a meter set to read 0-1mA
and clipped between chassis and TP1 (positive lead to
chassis) should show an indication when S1 is moved to
‘Transmit’. Also, V6 should exhibit a violet glow and the
panel neon NEI1 should light up. The cores of L1 and
L2, in that order, are then peaked for maximum
indication in the meter. The frequencies tuned by these
coils can be rapidly checked by bringing a calibrated
wavemeter close to each of them in turn, the resonance
points being shown by a smart downward swing in the
needle of the monitoring meter. Coil L1 should resonate
at 18MHz and L2 at 36MHz. The core of L1 is then
gently moved less than a half-turn to more fully engage
the windings and to cause the drive, as monitored at
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TPI, to fall by a small amount. If this is not done, the
oscillator may fail to start at the next switch-on.

The negative lead of the meter is next moved from
TP1 to TP2 and the cores of L3 and L4 are peaked for
maximum indication. After this, a ‘figure-of-eight’ is
constructed from p.v.c. covered wire so that it fits
snugly over the formers of L3 and L4 and is close to the
windings; the ends of the ‘figure-of-eight’ linkage are,
of course, soldered together. The cores of the two coils
are then re-peaked, and the needle of the monitoring

3 . e -
A T ¥

Another view from the rear. The only wiring above
the chassis is that which connects to the meter
and to the two indicator lamps
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meter should now go well over to full-scale deflection.
The cores are then sealed and the meter removed.

The h.t. supply is next switched off and a meter sct to
read 0-100mA is inserted between the junction of R10-
RFC2 and the tag of T, to which this junction would
normally connect. C12 should still be connected to the
tag of T1. A dummy load of 752 is next connected to
SKI, and the h.t. re-applied, after which VCI1 is tuned
for a current dip in the meter. If no dip results, L5 is
incarrectly constructed or requires slight adjustment,
and the tuned circuit needs to be checked with a g.d.o.
It is assumed that the earlier circuits are working at
their correct frequencies. When a current dip is ob-
tained, a 2.5 watt lamp load at SK1 should glow, and
VTI is then adjusted for maximum lamp brilliance. The
meter on the transmitter panel should also give its
highest reading at maximum lamp load brilliance but,
if it is either over-driven or under-driven, R12 or Cx
may require a slight adjustment.

ALTERNATIVE SWITCHING

By including a small d.p.d.t. slide switch below the
panel meter it should bc possible to monitor both the
p.a. current and the maximum r.f. output. Suggested
circuitry is given in Fig. 6. When S2(a) is at position *2’
the meter operates as already described, but by moving
the switch to position "1’ the meter is inserted in series
with V3 screen-grid and anode feed to read current flow.
The basic panel meter is only ImA f.s.d., but it can be
made to monitor p.a. current satisfactorily by shunting
it with resistor Rs which will be quite low in value — an
ohm or so depending on the meter d.c. resistance. If a
full scale reading of, say. SOmA is required, 499mA must
be taken by the shunt resistor, and some “cut and try’ is
usually required when making up this item. [t can in
practice be formed from resistance wire wound on a
resistor as former. An external testmeter connected in
the circuit can be used as a monitor and commencing
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Later, when RFC2 and R 10 have been soldered back
to the appropriate tag of T1, the test meter is needed to
check that the current flowing in V6 is at a satisfactory
level. This may be done by inserting the meter between
the chassis connection and pins 4 and 7 of the tube.

For power economy reasons the current drain in V6
should be kept as low as is consistent with satisfactory
striking in the tube, and R7 should be adjusted, if
necessary, so that tube current is of the order of 10mA.

In subsequent practical tests, when a microphone is
plugged in and VCI set for maximum panel meter
indication, slight kicks in the meter needle should be
given when speech is applied.

The transmitter is then ready for ‘air testing’, where-
upen a 2 metre aerial is connected, preferably via a
reflected power meter. This permits VT 1 to be properly
set for minimum reflected signal when VCI1 is adjusted
for maximum forward signal in the usual way.

MAY 1972

with a low value for Rs added wire on the resistor will
permit the panel meter f.s.d. to approach a suitable
level. Take care not to accidentally bring the meter into
circuit on its own without the shunt resistor, as it may
then be damaged by the high current it will pass. A high
accuracy in panel meter indications will not normally
be expected since it is only necessary to know that the
current drain is within reasonably safe limits.

FINAL REQUIREMENTS

Except for the inevitable external modifications
required to suit individual needs, the transmitter is
complete. It remains only to colour the panel and to
apply appropriate legends, after which the metal case
sections can be bolted together to form the final
attractive and sturdy construction. [ |
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NEWS

THE STANGARD

What to do with the soldering iron when it is hot and

you want to put it down?

One answer is to use the "*Stangard”. As can be scen
from our illustration, this most useful soldering acces-
sory, is so designed that the iron can be easily withdrawn
and replaced. The interior section of the “*Stangard” is
anodised black, thus acting as a ““heat sink™ to both
element and bit, and it will accommodate irons up to a

half-inch in diameter.

A Dbit cleaner is provided, as can be seen in the
illustration, consisting of special material around a hard

wood block, which is replaceable.

This most useful implement for the radio constructor
can be obtained from Home Radio (Components) Ltd.,
of 234-240 London Road, Mitcham, Surrey. CR4 3HD.

NEW CLEANING IDEA

The enclosed photograph shows a
canister of **Dust off”” which is a unique
new cleaning idea from Transcall
Limited.

“Dust off” which has many applica-
tions, is ideal for the cleaning of
electronic equipment, optical instru-
ment and delicate machinery.

The canister contains liquitied Fraon
gas which is ejected from the nozzle as
a powerful jet which will quickly
remove all traces of lint, dust, carbon
specks, tape powder, etc., without
leaving behind any moisture, residue or
oily fingerprints.

Each replaceable “Dust off” canister
will give up to 300 powerful cleaning
gusts.

For further information contact:

Transcall Ltd., Cape Hill, Smethwick,
Warley, Worcs.

WRITING TRANSMITTED BY TELEPHONE

Handwritten information can now be
transmitted and received over the
same telephone lines that carry con-
versations.

An experimental system. dubbed the
“remote  blackboard”™, has been
devised by engineers at Bell Labora-
tories. It encodes handwriting motions
on a writing surface into “bits” of
information that are sent over ordinary
telephone lines. At the receiving end
the information is electronically trans-
lated and recorded on a self-developing
photo sensitive film for simultaneous
projection on to a large viewing screen.
In this way the information is displayed
at the receiving end in “‘real time” or
nearly as fast as it is written at the
transmitter. The recorded film may
also be stored for future viewing.

The “remote blackboard™ may one
day be used along with a portable
conference telephone, recently intro-
duced by Bell, to transmit both audio
and graphic information to distant
classrooms, lecture halls, conference
rooms and offices. It could also be
used to bring classroom instruction
to bedridden or invalid students.
Conceivably, an entire lecture with
handwriting, sketches and diagrams
could be recorded on an ordinary
sterco tape, recorded at one location,

and transmitted over telephone lines
to a number of classes meeting at
various times and locations.

To transmit handwriting, a tiny
location indicator is attached to any
kind of writing instrument — chalk,
pen, pencil or stylus. The location
indicator is a commercial clectronic
device that provides a series of steady
electronic pulses, and it determines all
movements performed on a writing
surface. The pulses indicate the exact
location of the pen as it is moved over
a surface bounded by two continuous
strip microphones, sensitive enough to
detect the position of the pen at any
point. Liftng the location dctector
from the surface interrupts the “write
signal”. To complete the transmission
the clectrical pulses are fed to a data
set that converts them 1o signals
casily transmitted over telephone lines.

At the receiving terminal another
data set translates incoming signals
back to electrical impulses to drive
two galvanometers (rotating mirrors).
These deflect an ultra-violet light beam
to follow all the motions performed on
the writing surface at the other end.
As the beam moves across the photo-
sensitive film handwriting is produced,
and simultaneously projected on to a
wall or screen.

QUOTE

@ There is now one radio set for every five people alive today - that is

over 800 million radio sets.
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-—From the BBC Handbook, 1972,
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COMMENT

P.V.C. TUBING

Currently available to home-constructors is a new
range of white hard p.v.c. tubing, which can be em-
ployed to form suitable housings or cases for various
projects and experiments. The tubing can also be used for
cable guides and coil formers. It is light, resilient and
nmoisture repellent. Although it has a good finish in its
own right it can readily be painted.

The tubing is supplied in round or oval (lozenge-
shaped) forms in 1{t. lengths. Outside diameters of circu-
lar section tubes range from ? to 2in. Oval section tubes
range from { by in. to 2} by {in. Push-on end caps are
available for the three smallest sizes in round section.

A list of the various types of tubing, together with
prices, is available from NCF Systems, 21A Bramble St.,
Coventry, CV1 2HU. It is nccessary for an s.a.e. to
accompauy any request for the list.

IN BRIEF

@ Elcctrovalue, of 28 St. Judes Road, Englefield Green.
Egham. Surrey. are now stocking the Henry and Thomas
Series 1300 “Minicon V™ miniature connectors.

These multi-pin rectangular connectors with push button
locking device have a contact resistance of SMQ maximum,
a current rating of 3A, and an insulation resistance of SO0V
d.c. of 1000MQ minimum,

These devices are available with 8, 16 and 24 contacts.
Prices are competitive — 1 off price for 16 contact is £1.45,
for example.

@ Mr. Frank Stone. Export Director of A. F. Bulgin &
Co. Ltd., recently retired afier 47 years service with the
company.

@ A new soldering iron in an attractive bubble-pack, is
being introduced by Remploy Lid. It will soon be available
in radio and electrical shops at a price around £1.385.

@ Mr. Christopher Chataway, Minister of Posts and
Telecommunications, has been appointed an Advisory
Committee to advise on new regulations to protect radio and
TV services from interference caused by the ignition systems
of petrol engines. The present rcgulations have been in
operation since 1953,

@ The Churches’ TV Centre at Bushey, Herts, is to have
its studio re-equipped for colour by Marconi Commu-
nication Systems Ltd. The Centre, financed by the Lord Rank
Foundation for Christian Communication, provides material
for religious programmes and training for clergy and laity.

@ Following the discontinuation of the Junior Engineer
Kits previously distributed by Mettoy, Philips are to link
with Radionic Products Ltd., in the marketing of a new
range of electronic construction Kkits.

@ The Electron Tube Division of EMI Electronics Ltd,,
has recently supplied photomultipliers to the cosmic ray and
space group of the Physics Department of Imperial College,
London, for use in i3 investigations of outer space.
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Storviders units used by Cossor Electronics Limited at the
Royal Festival Hall at a Symposium

Portable display equipment has become increasingly
important in the Electronics Industry.

The normal display of photographs and equipment
or merchandise can be enhanced by seating arrange-
ments, screened cubicles, shelving ladders, enclosed
cupboard units, strategically placed lighting and even a
llower trough, all transportable in a lightweight carrying
case.

With ever rising costs Storviders Ltd., provide a
portable display system that is completely flexible, time
saving, simple to use, light yet strong, easy to transport,
eye-catching in design, flame-proof and economical
in cost.

Whether a small isolated display is called for or a
large exhibition stand, Storviders provides the answer.

Approved by the Design Centre, Storviders’ eye-
catching appearance in seven attractive colours is
inevitably outstanding on all occasions where display
for electronics is involved.

Sold exclusively by Storviders International Sales
Limited of Edgware, Middlesex.
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Multivibrator
Capacitance

Bridge

by G. A. FRENCH

capable of reading values down to
around IpF are always useful in
both the amateur and the professional
workshop. It is possible o0 home-
construct a bridge of this nature and.
provided that reasonable care is
exercised in design and assembly, to
obtain thereby an instrument which is
capable of measuring capacitance to an
accuracy that is more than adequate
for servicing and experimental work.
The instrument to be described in
this month’s article in the *Suggested
Circuit’ series employs a bridge circuit
which can be balanced to read capacit-
ance values from less than 1pF to
gceater than 0.025uF. The bridge null
is indicated by aural means, and the
instrument is intended to be used in
conjunction with any a.f. amplifier
having an input impedance of 100k(}
or more and a sensitivity which enables
it to give full rated output at about
1 volt peak-to-peak input. An ampli-
fier suitable for use with a radio tuner
or ceramic pick-up will be quite suit-
able. Many readers will already have
an amplifier of this nature on hand as
part of their bench equipment.

( :APACITANCE MFASURING BRIDGES

BRIDGE FUNDAMENTALS

Before proceeding to a description
of the instrument it will be helpful next
to initially examine some of the basic
problems that are inherent in the
design of capacitance bridges.

Bridges intended for the measure-
ment of capacitance may have resistive
or capacitive adjustment arms. For
home-constructor applications if is, in
the writer’s opinion, preferable to
employ adjustable capacitive arms,
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since the variable element may then be
provided by a standard tuning
capacitor instead of by a variable
resisior. A tuning capacitor is capable
of infinitely close resolution and is not
subject to the mechanical wear or the
risk of poor contact between the wiper
and the track that occurs with variable
resistors. Also, for long-term reliability
a variable resistor has to be wire-
wound, whercupon an inductive ele-
ment is introduced into the bridge.

A simple capacitance bridge is
shown in Fig. 1(a), in which an a.c.
generator is coupled to the upper and
lower ends of the bridge. At the same
time, a null indicating device is coupled
to the two central sections. The
capacitance being measured is shown
as Cx, and C2 is adjusted for a zero
reading in the null indicator. Under
these conditions,

Ci

C3
C2 Cx
whereupon
C3
Cx = C2x ——,
Cl

and the value of Cx can be read from a
scale fitted to C2.

If C3 has a value that is one-
twentieth of C1 then the bridge will be
theoretically capable of measuring
values in Cx which fall within the range
of one-twentieth part of the minimum
and maximum values offered by C2. If
C2 has a minimum capacitance of
20pF and a maximum capacitance of
500pk the range of measurement in Cx
extends from IpF to 25pF. Similarly,
if C3 has a value that is, say, 5 times
that of Cl, the range of measurement
is from 100pF 1o 2,500pF.
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In practice, it is not a simple matter
to  achieve results  which  closely
approach the theoretical possibilities,
and the problems which arise are
mainly concerned with the means
employed for coupling the a.c. genera-
tor to the bridge and of coupling the
bridge to the null indicator. It s first of
all necessary to examine the nature of
the gencrator itself. Since the bridge is
intended to measure values in Cx of
the order of IpF it is desirable that the
frequency otfered by the generator be
well above audio frequency, since the
reactance oftered by a capacitance of
IpF will then be sufficiently low to
enable such matters as insulation
resistance to be ignored and the prob-
lem of low bridge output to be over-
come. A frequency of the order of
IMHz, at which the reactance of 1pF
is 159kQ, would be suitable. The a.c.
generator should, then, be a device
feeding a radio frequency to the
bridge. It will be helpful to have this
radio frequency amplitude modulated
by an audio frequency tone, since the
null indicator can then consist of an
a.m. detector followed by an a.f.
amplifier and speaker or headphones.
The bridge is adjusted for minimum
audible tone.

The questions of coupling the input
to the bridge and the bridge to the null
indicating device may next be dealt
with. For stable operation, it is
desirable to have one terminal of the
variable capacitor C2 earthed, i.e.
connected to the chassis of the capacit-
ance measuring instrument. As already
mentioned, this capacitor can be a
standard tuning capacitor, whereupon
its metal frame can be at chassis
potential and the problem of hand

THE RADIO CONSTRUCTOR
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g C3
(’\4 AC. p——0 Null
qenerator indicator
Flcz Cx

(a)

< C3

Null
indicator

Co Cx

R.F transformer

(b)

|

lC| C3l
T R.F. transtormer

Qg L.

I

indicator

1

>

(c)

Fig. 1 (a). A simple bridge circuit capable of measuring capacitance.
If low values of capacitance are to be measured it is
preferable for the output of the a.c. generator to be at a

radio frequency

(b). In practical circuits one side of the a.c. generator and null
indicator are liable to be at chassis potential. Here, an r.f.
transformer isolates the chassis connection from the

input to the bridge

(c). An alternative approach, in which the r.f. transformer is in
the output circuit

.apacitance effects with simple con-
struction methods is eliminated. It is
also very desirable to have one side of
the input to the bridge, or one side of
the output from the bridge, connected
to chassis. Obviously, it is impossible
to have a chassis connection to both,
and either the input or the output must
be ‘floating’ with respect to chassis.
There are two methods of achieving
the ‘floating’ requirement and these are
illustrated in Figs. 1(b) and (c). In
Fig. 1(b) the input to the bridge is
provided by means of a transformer,
thereby allowing one side of the output
to be earthed; whilst in Fig.l(c) the
output from the bridge is taken by way
of a transformer and one side of the
input is earthed. Both methods of
connection allow one side of the
variable capacitor C2 to be at chassis
potential. Further, one side of the a.c.
generator and one side of the null
indicator can also be at chassis
potential.

MAY 1972

The two transformers of Figs. 1(b)
and (c) have stray capacitances be-
tween primary and secondary and be-
tween the winding which connects to
the bridge and chassis. The stray
capacitances form a complex network
but it will be adequate, for present
purposes, to look upon them in the
form shown in Figs. 2(a) and (b).
These stray capacitances can be taken
up in the calibration of the instrument
but it is, nevertheless, desirable to keep
them comparable with, or lower than,
the lowest capacitance it is intended to
measure.

In the instrument which forms the
subject of this article, the arrangement
of Fig. 1(b) is employed, the isolating
transformer appearing in the input
circuit to the bridge.

CIRCUIT DIAGRAM

The complete circuit of the measur-
ing bridge is given in Fig. 3, and it will
be noted that this has a number of
unusual features. As stated earlier, the
generator supplying the bridge should
provide an amplitude modulated out-
put at r.f., and it could in consequence
consist of an r.f. oscillator which is
modulated by an a.f. oscillator.
However, the circuit can be simplified
by having onc oscillator perform both
functions and this is achieved by the
multivibrator consisting basically of
TR1 and TR2. These two transistors
form a standard 50:50 multivibrator
running at around 1.5kHz, and they
have relatively low values of collector
and base resistance to ensure a rapid
transition from one state to the other
during the multivibrator cycle. The
emitter of TR2 does not connect direct
to chassis, as would occur with a
conventional multivibrator, but
couples to chassis instead via the base-
emitter junction of TR3. TR3 is, in
consequence, turned hard on during
the periods when TR2 is conducting.

..’."
! —
Lo
-_ll--
To bridge
= input
-4 -4
i | &1
1 e
’/‘;/7 7
(a)

Fig. 2 (a). A complex network of stray capacitances appears in the
isolating transformer of Fig. 1 (b). Some of the stray
capacitances are shown here

(b). Some of the stray capacitances in the isolating transformer
of Fig. 1 (c)

To bridge
/// output R N
. \
T b
t: %%
- +,

[ﬂﬁr
Null
indicator

(b)
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The collector of TR3 couples, via the
equal-valuc resistors RS and R6, to
windings L1 and L3 of the isolation
transformer given by L1, L2 and L3
Ll and L3 are identical windings
spaced symmetrically on cither side of
L2 on a ferrite rod, with the results
that the stray capacitances between
L2 and L1, L3 are small in value and a
relatively tight coupling is provided
from TR3 to L2. When VR1 is set to
insert minimum resistance into circuit,
current pulses of around 40mA are
injected into L1 and L3 at the multi-
vibrator frequency of about 1.5kHz.
L1 and L3 are wound so that their
fields are mutually assisting, whilst the
presence of R5 and R6 ensures that the
pulse currents which flow in them are
equal.

Since the output from the muiti-
vibrator is a square wave it is rich in
harmonics, all of these being modu-
lated at the multivibrator frequency
itself. These harmonics extend well
above IMHz and are used for ener-
gising the bridge. The fact that a band
of frequencies instead of a single
frequency is used has no effect on
bridgc operation, since the reactances
offered by the capacitors in the bridge
arc all equally proportional to signal
frequency.

A *hidden’ factor in the circuit is that
coil L2 forms the inductive section of a
parallel tuned circuit in which the
capacitive part is given by the capacit-
ance presented to it by the bridge com-
ponents. This capacitance Changes as
the bridge is adjusted and the resonant
frequency is not in consequence fixed
but varies up to a maximum value in the
region of 2MHz. The resonance is of
considerable value in the present!
design because it provides a boost for
multivibrator harmonics at and near
the resonant frequency, and ensures an
adequate drive voltage for the bridge
when measuring low-value capacitors.

Before leaving the bridge drive
circuit, mention should be made of the
variable resistor VR 1. This component
provides an adjustment of drive level
and is brought into use if it is found
that excessive drive to the bridge
srevents a clear null indication being
provided. In most instances it will be
found that pcrfectly clear nulls are
given when VRI is set to insert
minimum resistance {(and thereby
provide maximum drive) and that VR1
only needs adjustment when measuring
capacitors around 1,000 to 5,000pF.
VRI1 is specified as a wire-wound
comporient because its track carries
relatively large pulse currents, parti-
cularly when its wiper is close to the
maximum drive setting.

BRIDGE CIRCUIT

The bridge circuit is given by the
capacitors C3 to C9, together with the
capacitor being measured, which is
connected to the Test Terminals.
Capacitor C3 corresponds with C1 of
Fig. 1(b), C4 with C2 of Fig. 1(b), and
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whichever of C6 to C9 is selccted by
rangc switch S1 with C3 of Fig. 1(b).
The capacitor connected to the Test
Terminals is, of course, Cx. The values
emploved for C6 to CY provide four
ranges offering a reasonable amount of
ovcrlap from range to range.

C5 is a low value capacitor whose
function is to balance out the minimum
capacitance oftered by C4 on Range 1.
Working to th¢ 50pF value for C6
shown in Fig. 3, the value of the
capacitor under test is, at bridge
balance on Range 1, always one-
twentieth of the value of C4. Thus, if
C4 offers a minimum capacitance of,
say, 22pF, it becomes impossible to
measure capacitors having values of
IpF and lower. The value of C5 is
found experimentally and is that which
causes the bridge to balance on Range
| with no capacitor connected to the
Test Terminals and with C4 very near
its minimum capacitance setting.
Capacitors connected to the test
terminals then add to the capacitance
given by CS5. In the prototype C5
consisted of a ‘twisted pair’ of 26
s.w.g. p.v.c. insulated wires, these
being twisted together over a length of
about an inch. A ‘preset’ capacitor’
of this nature is quite suitable for a
measuring instrument provided that
the insulated wires are relatively stout
and are tightly twisted together.
Any long-term changes in the capacit-
ance offered by C5 will, in any case, be
at once detectable because of the
consequent changes in setting of C4
which corresponds to zero test capacit-
ance on Range 1. There is no necessity
to have similar  balancing-out
capacitors on the higher ranges be-
cause they are only required for the
measurement of capacitance above the
maximum value offered by the pre-
ceding range.

In Fig. 3 the valuesof C6 toC9ascend
as multiples by 10, and it should, at
first sight, be possible to use a common
scale for all the ranges if close tolerance
capacitors are employed here. The
figures on the common scale would
then be multiplied by 10, 100, etc.,
according to the range selected. In
practice, great care will be required
with layout and the reduction of stray
capacitances if a common scale is to be
achieved, and it would be simpler to
use normal low tolerance components
for C6 to C9 and to provide individual
scales for each range. A separate scale
for Range 1 is necessary, in.ny event,
because of the presence of CS. The
components employed for C6 to C9
may be silvered mica, or paper or
plastic foil. It is advisable to avoid the
use of ceramic capacitors which,
particularly at the larger capacitances,
may have exceptionally wide tolerances
and high temperature coefficients. C3
can also be a low tolerance component,
and a silvered mica capacitor would be
suitable here.

C4 is shown as having the rather
unusual value of 620pF. In the proto-
type, this was given by a 2-gang 310+
J10pF tuning capacitor with both

sectigns connected in parallel. The
value of C4 is not very critical pro-
vided it lies between 600 and 700pF.
A 2-gang 5004 500pF could be em-
ployed instead of the 310+310pF
component, it being wired up in the
manner shown in Fig 4, where a
200pF silvered mica capacitor is
inserted in series with one of its two
sections. One important point is that
C4 must be an air-spaced, and not a
solid dielectric, component.

The null indicawor of Fig. 1(b)
appears tin Fig. 3 as the base and
emitter of TR4. This transistor acts as
an untuned r.f. amplifier and brings
the low r.f. voltages which appear near
the bridge balance point up to a
sufficiently high amplitude for detec-
tion by DI1. For nearly all test capacit-
ances the amplification offered by TR4
is sufficient to allow the null to be
clearly indicated and precisely resolved.
At very low test capacitances, below
around 15pF, the null is indicated by
loss of tone of either side of the true
balance position. The ‘width’ of this
band is small, and at IpF it extends
only from about 0.8 to 1.2pF on the
scale of C4.

After detection by DI the conse-
quent a.f. tone passes through the
filter given by R10 and Cl12 for con-
nection to the subsequent a.f. amplifier.

Two bypass capacitors, C13 and
Cl4, are connected across the supply
rails. C13 provides a low impedance
r.f. path for the pulses fed to L1 and
L3. Cl4 prevents the a.f. content of
these pulses from being applied to the
collector load of TR4.

COMPONENTS

Quite a few of the components have
already been dealt with in the descrip-
tion of circuit operation. The tran-
sistors and diode are all standard
readily-obtainable types. Sl is a 4-way
rotary type. A miniature 3-pole 4-way
rotary switch could be used here with
no connections made to two of the
poles. However, a rotary switch having

Fig. 4 If desired, C4 can
consist of a 2-gang 500+
500pF capacitor, with a
200pF silvered mica capacitor
in series with one section
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a ‘flat’ wafer construction would be
rather better, since there would be
lower stray capacitances between
neighbouring tags and contacts,

In the prototype, VR1 was a Bulgin
3 watt  wire-wound potentiometer
(Home Radio Cat. No. VR22A). This
component is not critical and any other
3 watt wire-wound component having
a value between 200 and 2509 could
be employed in its place. The fixed
resistors are as specified in Fig. 3. Cl,
C2, C1l and Ci3 may be paper or
plastic foil, whilst C10 and C12 can be
silvered mica.

Transformer LI, L2, L3 is home-
wound on a 3/8 in. diameter ferrite rod,
the length of which may be either
4in. or 6in. There are two methods of
winding this coil, these being illustrated
in Figs. S(a) and (b). That shown in

opposite direction to L1. Coil L2 can
be wound on in any direction.

If any doubt exists as to the correct
phasing of L1 and L3, the circuit
should be assembled with no connec-
tion made between RS and LI1. The
unit is then switched on and the bridge
is adjusted to any setting which gives
an audible output from the associated
amplifier. If, when RS and L1 are
connected together the volume of the
audible output increases, then the
phasing of the two coils is correct.
A similar check can be carried out by
bringing a transistor portable radio
switched to the long wave band close
to the ferrite rod. The radio will pick
up the field around the rod and repro-
duce a 1.5kHz tone which, with
correct phasing, will increase in
amplitude when RS is connected to L 1.

VRI1, S1, S2 and an output jack for
connection to the subsequent a.f.
amplifier.

The components in the bridge circuit
including the input leads from L2,
should be kept reasonably well spaced
out and away from any points that are
at chassis potential. An important
factor is that the transformer L1, L2,
L3 offers a high level of radiation and
the circuitry around TR4, including
C5 to C9 and the connections to the
Test Terminals, should be spaced
away from it by some 4in. or more. An
alternative approach is to house this
transformer, together with TR1I, TR2,
TR3 and their associated components,
in a screened box, from which two
leads provide the drive from L2. This
will necessitate the provision of rather
a large screened box, however, since

Ferrite rod

(a)

LLo.Lg Each 30 turns scramble-wound
36 swg. enamelled SRC.

Fig. 5 (a). A simple method of winding the transformer L 1,L2, L3

(b). A mare difficult method, which offers slightly improved performance

LjLa,La Each 30 turns wound side- by-side

Ferrite rod

36 swg. enamelled SRC.

(b)

Fig. 5(a) is the easier and gives quite
satisfactory results if the coils are
firmly secured in place after winding.
Coil L2 is positioned at the centre of
the rod whilst LI and L3 are spaced
away from it by }in. on either side. All
coils are wound directly on the rod,
and the wire is 36 s.w.g. enamelled,
single rayon covered.

The method of winding shown in
Fig. 5(b) is a little more difficult to
carry out, but it offers slightly tighter
coupling and lower stray capacitances
between coils. Once more, L2 is at the
centre of the rod, and LI and L3 are
spaced away from it by }in. Again, all
coils are wound directly on the rod and
the wire is 36 s.w.g. enamelled, single
rayon covered. Note that, to obtain
correct phasing, L3 is wound on in the
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The battery for the instrument
should offer a voltage of 4.5 and may
consist of three 1.5 volt cells in series,
The current drawn by the circuit is
approximately 40mA when VRI is set
1o give maximum drive and so it would
be advisable to use cells having a
reasonably high capacity. The instru-
ment must not be powered by a supply
offering more than 4.5 volts, as this
could cause some of the transistor
ratings to be exceeded.

CONSTRUCTION AND CALIBRA-
TION

The components can be mounted in
a metal or insulated case, with C4
mounted centrally on the front panel.
The only other panel components are

www americanradiohistorvy com

the ferrite rod should not approach any
metal surface closer than 2in. as there
will otherwise be damping of the coils.
The prototype circuit functioned satis-
factorily without screening of the
multivibrator circuit and transformer,
although there was a slight, but
otherwise unimportant, breakthrough
of the a.f. tone at null settings when
measuring the larger capacitors.

C4 is fitted with a large knob and a
cursor, behind which a scale is fitted.
Calibration is carried out by measuring
a quantity of capacitors of known value
and of making up, on a temporary
scale, the corresponding positions of
the C4 cursor. A final scale can then be
prepared from the temporary scale by
drawing graphs or by interpolation in
the usual manner. B
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Trade News c o o

NEW GENERAL PURPOSE
POWER UNIT

A new range of low cost, mains-powered transformer/
rectifier subunits is available from A.P.T. Electronic
Industries Ltd., Chertsey Road, Byfleet, Surrey.

Designated the TRU range, the units have been
designed for general use in varied electrical and elec-
tronic applications including: motors, lamps, relays,
solenoids; transistor and integrated circuitry etc., and to
supply the dc power necessary to feed IC voltage
regulators.

The smoothed, unstabilised dc output of the TRU
range is fully floating and any number of units may be
connected in series to provide higher voltages up to a
maximum of 500v, with respect to earth, and in parallel
for increased output currents. The units are simply, yet
robustly constructed throughout using high quality
components. The incorporation of long-life electrolytic
capacitors ensures a unit of reliable performance and
long service at an economic price.

According to model, the units within the range are
available from £13.00 each.

MCA—200 LOW LEVEL REED
SWITCH
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The MCA-200 is a miniature reed switch utilising a new
contact material — Cobold — which makes it ideal for
switching low to medium loads. A life of greater than
100 million operations is achievable on logic level loads.
Typical applications are push button switches and data
logging systems. The MCA-200 has a switching
capability of 10 Watts and 200 volts and is available in
the sensitivity range of 20-50 AT. Further details are
available from: FR Electronics, Switching Components
Group, Wimborne, Dorset.
MAY 1972

E1al

EM/! OFFERS EXTENSIVE ELECTRONIC
MAINTENANCE AND CALIBRATION
SERVICES UNDER NEW ORGANISATION
— EM! SERVICE’
The photograph shows part of EMI! Services’
maintenance laboratories where general repair
and calibration work on instrumentation s
carried out

HOT MOULDED TRACK
POTENTIOMETER

Ohmic S.A., a subsidiary of Bourns, have introduced
the hot moulded track potentiometer Model MP 51
with long life and low noise. It is a double cup unit with
independent concentric shafts thereby saving panel
space. General Fearures: Resolution: Infinite. Resist-
ance Range: 47Q to 4.7MQ. Resistance Tolerances:
+20% std. (£ 109 available). Power Ratings: 2 W at
70°C Linear, 1 W at 70°C Log. Operating Temperature
Range:-55"Cto +125°C. Contact Resistance: Less than
2% of TR. Resistance Variation with Vibration: Less
«han 2.5%. Load Life: 1,000 hrs. full load at 70°C
Resistance Variation less than 3% 47Q to 100K, less
than 6% 220K tc 4.7MQ.
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"THE F.ET. TWIN'

A Medium Power Stereo Amplifier

by

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

A simple stereo amplifier which offers a high quality output and
requires few components

EARLY ALL THE STEREO AMPLIFIERS ON THE MARKET

give a total output of not less than about 10 watts.

This is admirable for some purposes, but is often
more than is needed for ordinary domestic listening
when one-tenth of this power will give an undistorted
output which is still too loud for many tastes. The more
powerful amplifier must be turned right down in these
circumstances, and low settings of the volume control
are not always conducive to the best quality. The present
design gives a comfortable output level which will be
found to be quite ample for domestic listening. Quality
is of a very high order, as much negative feedback is
used, and the cost of construction is low.

CIRCUIT OPERATION

The circuit is shown in Fig. I, in which the two
channels, A and B, are identical and have the same
component numbering. Channel A is the left-hand
channel, and Channel B is the right-hand channel. The
description which foliows can be considered to apply to
either channel.

The input signal is fed through R1 to the volume
control, VR2. VR1 and CI form a variable treble-cut
tone control. D1 and D2, two silicon diodes connected
back-to-back, ensure that no voltage in excess of about
0.6, either d.c. or a.c., can reach the gate of the field
effect transistor, TR1. This component has a very high
input impedance, and is connected in the common
source mode. It feeds directly to the base of a p.n.p.
silicon transistor, TR2, which functions as a common
emitter device giving high voltage amplification. The
output of TR2 is directly coupled to the base of the
power transistor, TR3, which is an emitter follower with
a 15 speaker in its emitter circuit.

Source bias for TR1 is taken from the slider of a pre-
set potentiometer, VR4, across the speaker, this being
adjusted so that TR3 passes a little under 250mA. Full
negative feedback at d.c. takes place and good thermal

602-

stability results. VR3, R3 and C2 prevent the full
negative feedback being applied to the signal, the setting
of VR3 determining the proportion of signal which is
fed back. It will be seen that this potentiometer provides
a differential action because, as negative feedback is
reduced for the A section, it is increased for the B sec-
tion, and vice versa. VR3 therefore forms an efficient
balance control. The value of VR3, in conjunction with
that of R3, is such as to provide full loading with an
input of the order of 100mV, theexactsensitivity depend-
ing on the characteristics of the transistors used. The
amplifier is therefore suitable for virtually all crystal
cartridges and for some ceramic cartridges. The Acos
GP94-1 gives splendid results with the prototype. If,
however, 100mV input results in disappointing volume,
sensitivity can be increased in exchange for a slight loss
of quality by shunting each haif of VR3 with a fixed
resistor. A value of 47(Q) is suggested, but various values
between 222 and 100Q may be tried. The smaller the
value the greater the increase in sensitivity, and the
greater the loss of quality.

The power supply is simple. A mains transformer
feeds the rectifier D3, smoothing being carried out by
C4, C3 and R4. About 9V will appear across C3 at a
current flow of 500mA. If any difficulty is found in
procuring a 5.6 2 watt resistor for R4, a 10 resistor
may be used in parallel with a 12Q resistor, each with a
minimum rating of 1 watt.

It will be seen that the power pack is designed to
provide a live negative line even though this mayappear
tqQ be the natural earth. The reason for this is to enable
constructors who prefer working with metal to use an
inverted chassis which is common to the positive supply
line and to which the two output transistors may be
bolted directly without the necessity for mica washers
and insulating bushes. But if a metal chassis is used in
this manner it must be remembered that it will be about
9 volts positive of the frame of the record deck or the
chassis of any tuner with which the amplifier is used,

THE RADIO CONSTRUCTOR
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Fig. 1. The circuit diagram for the stereo amplifier. The two channels, A and B, are identical
Semiconductors
TRIA, B Each40468A
COMPONENTS TR2A,B Each 2N4289
TR3A, B Each ADIé6I
D1A, B, D2A, B Eachsilicon bias diode (see text)
D3 DDO000 (Lucas)
Resistors
(All fixed resistors ¥ watt 109 unless otherwise Transformer
stated) Ti R.S. Components filament transformer,
RI1A, B Each 220kQ secondary 13V 0.5A centre-tapped
R2A, B Each 1kQ (Home Radio Cat. No. TH5D)
R3A, B Each 18Q
R4 5.6 2 watt (see text) Speakers
VRI1A, B 1MQ dual potentiometer, log track Each 15Q
VR2A, B 1MQdual potentiometer, log track
VR3 1008 potentiometer, wire-wound Miscellaneous
VR4A, B Each 1kQ) potentiometer, preset, 18-way tagboard (Home Radio Cat. No. BTS10)
skeleton. 2 4-way transistor holders
2 phono sockets, with plugs
Capacitors 1 3-way DIN socket, with plug
CIA, B Each 1,000pF, paper or plastic foil 3 knobs
C2 640uF electrolytic, 2.5 V.Wkg. 1 clip for C3 (see text)
C3 3,200 F electrolytic, 10 V.Wkg. Screened cable
C4 1,000uF electrolytic, 16 V.Wkg. Plywood, Fablon, etc.
MAY 1972 603
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and it will be essential to insulate the speaker sockets,
and input socket, from the chassis. If the method of
construction employing plywood, next to be described,
is used, only the small heat sink required will be at a
different potential from other earthed items.

The components employed in the amplifier are
generally available. The four diodes, D1A and B, and
D2A and B, were ‘silicon bias diodes’ in the prototype.
These were obtained from Amatronix Ltd., 396
Selsdon Road, South Croydon, Surrey, CR2 ODE.

CONSTRUCTION

The first constructional step is to cut out a piece of
}in. plywood to the shape and dimensions shown in
Fig. 2. Cut out a second piece so that its dimensions are
7in. by 1§in. and drill out a gin. diameter hole at its
exact centre. Drill two further in. holes in this piece,
these appearing on either side of the central hole and
separated from it by 2in. in each case. These three holes
will later take the controls VR2A and B, VRIA and B,
and VR3. Finally cut out a third piece of tin. plywood
so that its dimensions are 7in. by 6in.

”
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Fig. 2. Dimensions of the plywood piece on which are
mounted the output transistor heat sink and the
input and output sockets

Next, cut out a piece of aluminium sheet of around
18 or 16 s.w.g. to dimensions of 4in. by 13in. and, foll-
owing Fig. 3, drill holes for the two TR3 transistors and
for S1. Also required are two small wood-screw holes at
the end for securing the aluminium sheet in position.
Mount SI and the two transistors to the aluminium
sheet so that the transistor lead-outs are on the same
side of the sheet as are the switch tags, at the same time
fitting a solder tag under one of the securing nuts for
TR3B. No mica washers are used for the transistors, but
make sure that the aluminium is flat so that they make
good thermal contact to its surface. Mount the DIN
input socket and the two phono output sockets to the
plywood piece of Fig. 2, these taking up the positions
shown in Fig. 3. Drill a hole in the plywood piece for
the mains lead, and then screw on the aluminium plate
so that it covers the inside of the plywood cut-out
section.

Mount the three controls, VR2A and B, VR1A and B,
and VR3 to the plywood piece having the three %in.
holes. Now screw the two smaller plywood pieces,
complete with their components, to the two 7in. edges
of the large piece. (If desired, small angle brackets,
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mounted in positions where they do not foul any
components, may be used instead for securing together
the three pieces of plywood.) It will be seen that in Fig.
3 the control panel is shown already screwed to the main
panel, while the socket panel is shown lying separate
and not yet screwed into position. This method of
display is employed in the diagram for clarity in
indicating components and wiring.

Take up an R.S. Components standard size 18-way
tagboard (available from Home Radio under Cat. No.
BTS10) and cut from this two smaller tagboards, one
having 9 pairs of tags and the other having 3 pairs of
tags. These two boards are mounted as shown in Fig. 3.
If the metal chassis form of construction is employed fit
insulating backing plates under the tag boards. (These
may be cut from an 18-way size backing plate obtain-
able from Home Radio under Cat. No. BTS!4.) With
the plywood construction the tagboards may be spaced
off slightly with spacing washers. T1 is screwed to the
large plywood board as also is a clip for C3, the clip
enabling the capacitor to be positioned horizontally.

Small components are next mounted on the tagboards
as shown, and the wiring is carried out and completed.
Note that holders are used for the two field effect tran-
sistors, TR1A and B. On no account should these two
transistors be inserted in their holders until all wiring is
complete. For clarity of presentation VR4B is shown as
though it is above transformer T1. In practice this
potentiometer appears alongside the transformer. When
wiring to the primary of T!, connect to the tags which
correspond to the local mains voltage.

SETTING-UP

Before setting-up make sure that two 15Q speakers
are plugged in. Do not switch on unless speakers are
connected, or the voltage across C3 will rise to a value
considerably higher than the 10V at which the compon-
ent is rated, and it could be damaged.

Adjust VR4A and VR4B so that in each case the
slider is in the half-way position. Clip a voltmeter
across the outside tags of VR4A and adjust the slider of
this component so that a reading of 3 volts is given.
Repeat the process with VR4B. Return to VR4A, check
the voltage across it, and readjust the slider if a reading
other than 3 volts is given. Check back, in a similar
way, at VR4B. The need for this double checking is that
the adjustment of one component can affect the current
passing through the other, owing to the variation of the
load on the mains transformer and, hence, the voltage
available across C3.

When a voltage of 3 is given across VR4A and VR4B,
clip the voltmeter across R4 and note that the reading is
not greater than 2.7 volts. If it is, return to VR4A and
VRA4B and readjust these for a similar voltage across
their tracks which is now a little less than 3 volts, then
re-check the voltage across R4. If this does not now
exceed 2.7 volts, VR4A and VR4B may be left alone.
Should the voltage across R4 still be in excess of 2.7
volts repeat the process at VR4A and VR4B until the
voltage across R4 drops below 2.7. In most cases these
re-adjustments of VR4A and VR4B will not prove
necessary, and the need for them only arises because
some 158 impedance speakers have a resistance rather
lower than the usual value.

The amplifier is now ready for use, but a cover must
be made for it, especially as the primary tags of T1 and
the contacts of S1 are at mains potential and thereby
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Part shown in fig.2 Heat sink Speaker sockets
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Fig. 3. Assembly and wiring of the components in the amplifier
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Fig. 4. A suitable cover can be made up with three
pieces of plywood, as shown here

constitute a source of danger. All that are required are a
top and two sides, which may be made up of lin.
plywood as shown in Fig. 4, and screwed to the ply-
wood base of the amplifier. Fablon or Contact will help
to make a neat finish.

Note the slots cut in the three pieces of plywood
which comprise the cover. These are.essential for venti-
lation, and the insides should be covered with gauze
having a wide mesh. If metal gauze is used, take great
care to ensure that this does not approach any of the
amplifier components or connections when the cover
is fitted. [
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By
FRANK A. BALDWIN

(All Times GMT)

The title of this feature — QSX — has
undoubtedly caused some puzzle-
ment amongst those new to Broad-
cast band listening. The explanation
is simple — it is taken from the 'Q" code
and conveys tne meaning ‘listen for'.
The ‘Q" code is used by both com-
mercial and amateur radio operators
and was originally brought into use
as a means of contracting certain
terms constantly used into three
letters when using the c.w. (Morse)
method of transmission. In modern
usage however the ‘Q" code is also
used by amateurs when operating in
the a.m. or s.s.b. modes. Broadcast
band listeners have also, over the
years, developed contractions which
are used when conveying informa-
tion to one another and in their
various journals, but more of that on
another occasion.

@ LISTEN FOR

The above sub-head repeats the
article title but the writer has, of late,
tried to open the feature with news of
importance to Broadcast bands op-
erator readers of this journal. On this
occasion it is news of a station
operating on an ‘out of band’
channel — an event which never fails
to excite the fraternity.

Radio Curom, Netherlands Antilles,
has been logged on a measured
frequency of 20778 from 1256 right
through to fade-out at 2300. First
heard on 19th February and secondly
on 4th March, this feat was per-
formed by Martin A. Hall, one of our
foremost Dx’ers and a prominent
member of the British Association of
Dx’ers.

The programming was mainly of
‘pops’  with announcements and
commercials in both Dutch and
Papiamento (local diatect). We are
indebted to ’‘Bandspread’ for this
information.

The address of Radio Curom is
P.0O. Box 31, Willemstad, Curacao,
Netherlands Antilles. The identifica-
tion in English is “This is Radio
Curom in Willemstad, Curacao,
Netherlands Antilles”. In Dutch “Hier
MAY 1972

is de Curom te Willemstad op

Curacao....”

® AN UNUSUAL LOGGING

A recent unusual logging was that
of Eskisehir Ataturk Lisesi on a
measured frequency of 6252 at 1953
when radiating a tatk in Turkish. The
station was logged twice within a
few days and is, in fact, a low-power-
ed (450 watts) transmitter operated
by a technical college in Ankara. As
far as is known, no regular schedule is
operated, this being one of 3 number
of comparatively low-powereti sta-
tions that operate on the short waves
within the Turkish borders. The
programmes are presumed to be
entirely educational in content. The
British Association of Dx'ers recently
published a list of such transmitters,
thought by the writer to be the first
ever such list produced. It is available
to Dx’ers for just two threepenny
stamps from BADX at 16 Ena
Aventie, Neath, Glam. Eskisehir Ata-
turk Lisesi also operates on 6726 but
has not been heard on this channel
by the writer.

@ OTHER UNUSUAL LOGGINGS

Brian B. Walsh, of Romford in
Essex, a long-time collaborator in
QSX matters, heard FEBA (Far
Eastern Broadcasting Association)
Seychelles from 1730 until 1800 with
a programme in English on 11950
which is an unlisted frequency at an
unscheduled time. Acting upon this
information, the writer logged them
at 1733 with a religious programme
in English.

Brian has also logged WNYW
New York, with English to Europe,
from 2215 on the unlisted frequency
of 11805.

Also noted have been the broad-
casts from Radio Bangla Desh from
1130 to 1200 on 15520, during
which they announced a parallel
channel of 11805.

A further unusual logging made
was that of the standard frequency
station VNG at Lyndhurst, Australia
on 12000. Brian notes that reception
of this station only seems possible
around 2200 and when the signal
path to Brazil is closed — no doubt
due to long-skip conditions.

@ MYSTERY SOLVED

B. Walsh has, like others, noted a
transmission on 9020 in an Arabic-
type language around 1900. You
guessed right OM, itis lran and is, in
fact, Radio Teheran. The language is
Farsi (Persian) and R. Teheran has
used this channel in the past.

@ CAPE VERDE ISLANDS

These islands can be logged in the
form of CR4AC Radio Barlavento on

www americanradiohistorvy com

3930 (listed on 3910). This station
was heard here recently at 2300 with
station identification in Portuguese
after the sounding of one deep-toned
chime. The late-night weekday sche-
dule of this one is from 2200 to 0100.

@ INTERESTING PROGRAMME

An unusual programme recently
heard by the writer was that of part of
the English and Eskimo transmission
from Sackville, Canada. directed to
the Canadian North on 15190.
Listening to the news of weather and
road conditions in that area, and the
temperatures, one could almost feel
the icy blasts! This service s
scheduled from 2200 to 2250 and is
in parallel on 9625.

@ INTERESTING CHANNEL

There are a number of interesting
channels on the LF bands which can
provide some startling results at
times. One such channel is that of
5010. During the early evenings if
one is lucky, the channel at such
times is liable to be covered by com-
mercial traffic., one may hear Radio
Garoua in the Republic of Cameroon.
The programme languages are in
French and vernaculars, logged at
1830.

Much later, around 2300 or so, if
conditions are right, one may hear
HiMI Radio Cristal, Santa Domingo,
Dominican Republic, who have a 1TkW
transmitter on a full 24 hour schedule.
HIMI was recently logged here at
2300 with full identification followed
by a programme of typical Latin
American music.

@ LESOTHO

This country, an enclave in the
Republic of South Africa, has a
transmitter operating on 4800 using
both the Lesotho and English langu-
ages. A good chance of logging this
station is presented on Sunday
evenings - when some of the com-
mercial traffic is absent — listen for the
church service in English from 1830
onwards; logged here recently right
through the hymns and sermon
without any QRM!

® INDIA

Transmissions in English from the
transmitter at Delhi abound on the
short waves, 11960 at 2000 with
identification and news in English
being one of them. For a change, try
15080 at 1900, when Bombay takes
a hand in the game. The programme
consisted of a talk about the Pakistan
Army, this following identification
at 1910.
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@ Cover Feature
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2 - TRANSISTOR M. W.

HIS RECEIVER USES ONLY TWO TRANSISTORS, AND

covers the medium wave band. The output is for a

crystal carpiece. Considering the small number of
components employed the sensitivity of the receiver is
quite good, and on the prototype several stations can be
received, including foreign ones.

Although the receiver has not been miniaturised it is
fairly compact, measuring 4} x2} x4in. Current con-
sumption is a little over ImA from a 9 volt battery,
giving extremely long battery life.

THE CIRCUIT

A complete circuit diagram of the receiver is given in
Fig. 1. L1 and VCI form the tuned circuit and select the
frequency to be received. L1 is wound on a ferrite rod,
which makes it so efficient that no other aerial is re-
quired. Signals received by this coil are induced into the
low impedance secondary coil, L2, which couples to
the base of n.p.n. transistor TR via the d.c. blocking
capacitor, Cl. Transistor TR1 is used as a regenerative
r.f. amplifier with R1 as the bias resistor and R2 forming
part of the collector load. Regeneration is provided by
way of the ‘twisted pair’ of insulated wires which
couples the collector of TR1 back to the non-earthy end
of L1. The ‘twisted pair’ forms a small pre-set capacitor,
and the regeneration greatly increases sensitivity as well
as helping to give better station separation.

The collector current of TR1 flows partly in R2 and
partly through D1 and the base-emitter junction of
p.n.p. transistor TR2. The diode provides rectification of
the signal, thereby enabling TR2 to function as an a.f.
amplifier. The output to the crystal earpiece is taken
from across R3 via the jack socket SK1.

This jack socket is fitted with a single make contact
which connects the negative side of the supply to the
receiver when the earpiece is plugged in. This means that
the set is automatically turned on when the earpiece is
connected, and turned off when the earpiece is removed.
608
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Fig. 1. The circuit of the simple regenerative receive
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RECEIVER

The appearance of the receiver after completion.
It is automatically switched on when an earphone
nfold plug is inserted in the jack socket

sle receiver which employs two

i a crystal earph
AL S COMPONENTS

Resistors
(All $ watt 5°)
R1 1 MQ
R2 3.3k
R3 3.9kQ

Capacitors
Cl 0.1uF polyester
C2  0.01uF disc ceramic
VC1 250pF or 300pF variable, solid dielectric

| miniature (see text)
TR2 ha Inducrors

Dy 2N 3702 B T L1,L2 Medium wave ferrite aerial {sec text)

0A9I ov _1
Ti¢ @> Semiconductors
TR1 BFI115

TR2 2N3702

D1 0A91
- C, ] SK) Battery
Bl 9-volt battery type PP3 (Ever Ready)
R3S ——"v &
3z Socker
SK1 3.5mm. jack socket with make contact
i (see text)
Earphone
Crystal earphone with 3.5mm. jack plug
bee Miscellaneous
2N3702 Ferrite rod, 4in. by 2in. dia.
Lead-outs 32 s.w.g. copper wire, enamelled or d.c.c.
Battery clips
Knob
. . Plain Veroboard, 0.15in. matrix
'R1 functions as r.f. amplifier, D1 as detector and Formica, glue, etc.
mplitier
MAY 1972 609
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X =4|/B"minus 2 thicknesses of
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Brackets - aluminium

All other parts- formica

Fig. 2. Dimensions of the parts which form the
case of the receiver

FORMICA CASE

The case is constructed from Formica, and full
cutting details of the parts required are given in Fig. 2.
As is mentioned later it may be necessary to modify the
dimensions slightly to accommodate the ferrite rod and
tuning capacitor, and the constructor should read the
notes applicable to these components before com-
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mencing to make the case.

As will be gathered from Fig. 2 the front panel covers
the edges of the two end pieces and the two side pieces.
The side pieces are shorter than the width of the front
panel by two thicknesses of the laminate to allow for the
two end pieces. The back panel has the same dimensions
as the front panel and also has two 6BA clearance holes
for mounting bolts. These pass into two tapped holes in

THE RADIO CONSTRUCTOR
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A view inside the rear of the receiver

small brackets fitted to the cabinet sides. (The Formica
employed should not be the heat-resistant type, as this
sometimes has a metal shim laminated in the material.)

Formica is not always easy to cut, If care is taken it
can be sawn using a hacksaw, or alternatively it can be
cut by scoring hoth sides of the material along the line
on which it is to be severed, the scoring being made as
deep as possible with a knife or razor blade. If the
material is then bent with a jerk along this line it will
break with a good clean straight edge.

Any modern general purpose adhesive such as Bostik
or Evo-Stik can be used to glue the pieces of the case
together. The two metal brackets, to which the back is
secured on completion of the receiver, are glued to the
two sides of the case, as indicated in Fig. 5 and the
accompanying photograph. It will be helpful to mark
out the holes in the brackets after they have been
secured to the case by using the back, with the 6BA
clearance holes drilled in it, as a template. The hracket
holes may then be drilled out and tapped. If desired,
self-tapping screws can be emiployed to hold on the back
instead of 6BA screws.

FERRITE AERIAL

The ferrite rod aerial is a home-made unit, although
the circuit should work with any commercially produced
medium wave ferrite aerial intended for transistor usage.
However, these are more expensive than the home-made
version.

A coil former is made by winding two or three layers
of thin card or fairly thick paper around the rod to form
a fairly rigid tube. The coils are then wound on in the
manner shown in Fig. 3 with the turns, ideally, side by

| 3/8'dia

Paper Sleeve N r'st

Ly- 70 turns

L2 - 5 turns

Wire ~32 swg enamelled or D.CC.

Fig. 3. How the ferrite aerial is wound
MAY 1972

side. The coils may be given a coating of polystyrene
dope, when completed, to hold them in position. The
coils are positioned centrally on the rod.

ELECTRICAL CONSTRUCTION
Most of the components are mounted on a piece of

plain 0.15in. matrix Veroboard (i.c. without copper
strips) using the layout shown in Figs. 4 and 5. If a piece

Neg. battery clip

Jack
Pos. battery socket
clip /_—
\-— 8 holes — L
[ ( \
P
[ L

Twisted with lead
from VC,
i

Twisted with

lead from Moving vanes

TR collector

Fig.4. Connections on and around the Veroboard.
The board will extend to the right if it is secured
under VC1, as is described in the text

of board larger than that shown in Fig. 4 is used, it may
be secured in position by trapping the part without
components between VC1 and the front of the case. The
outline of the section so trapped is indicated by the
dashed lines in Fig. 5. This scheme was not possible
with the prototype because the particular tuning
capacitor employed had too short a mounting bush, and
the board was kept in place by wiring it to the jack
socket with stout single-strand wire. The stiffness of the
wire was sufficient to keep the board in place.
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Ferrite rod

Fig. 5. Layout of components inside the case.

The dashed line around VC1 indicates the

extension of the Veroboard of Fig. 4 when this is

secured under the tuning capacitor. Also shown

are the positions of the two brackets to which the
back is bolted

Fig. 4 gives a complete wiring diagram, whilst Fig. 5
shows the positioning of the components within the
case. Note that the jack socket is mounted in a hole in
one of the side pieces. Most jack sockets are fitted with a
break contact which is intended to cut the speaker of the
associated receiver out of circuit when a plug is inserted.
If a socket of this type is to be used, it will be necessary
to modify the break contact so that it acts, instead, as
a make contact. Details of this modification are given
in Fig. 6.

These contacts must not touch untif the jack plugis inserted

Fig. 6. The jack socket after modification

If the battery fits too loosely into the case, a pad of
foam rubber, or similar, can be glued to the inside where
the battery rests. The ferrite aerial is held in place by
gluing the rod ends to the end pieces of the case.

Due to dimensional tolerances, there is a possibility
that the ferrite rod may be a little longer or a little
shorter than its nominal 4in. If it is excessively long the
4}in. case dimension shown in Fig. 2 may need to be
increased slightly in order that the rod may be accom-
modated. If, on the other hand, the rod is shorter than
4in. the 4}in. case dimension may need to be reduced
slightly or the rod will fit too loosely into the case.

Another component which may affect case dimensions
is variable capacitor VCl. The author employed a
miniature 250pF solid dielectric capacitor taken from
and old kit radio in the prototype but this type is not
generally available. A miniature 300pF solid dielectric
capacitor (such as the Home Radio Cat. No.VC79C)
may be used in its place but the constructor should
confirm that whatever capacitor is employed can be
accommodated in the case dimensions of Fig. 2 before
commencing to make the case. If necessary, the case
dimensions may be increased to suit. This, and the
ferrite rod, are the two components mentioned earlier
which may effect the dimensions of the case.

SETTING UP

Once the set is completed the two twisted wires
forming the feedback capacitor must be -adjusted.
Initially, only short lengths of the wires should be
twisted together. The receiver should be tuned to the
high frequency end of the band by turning VCI fully
anti-clockwise. If the set is functioning properly it
should now be possible to tune several stations at this
end of the band.

If the two wires are twisted together a little more, both
sensitivity and selectivity will be increased, but eventu-
ally a point will be reached where the receiver will begin
to oscillate. It will be obvious when this happens as
there will be a very marked decrease in background
noise. Oscillation will occur first at the high frequency
end of the band.

If oscillation cannot be obtained and the set appears
insensitive, the connections to L2 should be reversed.

The twisted pair should be set so that the greatest
possible sensitivity is obtained, without the set
oscillating at any setting of VC1. The receiver is then
ready for use.

Although no trouble was experienced with the proto-
type, there is a slight possibility that the vaiue of R1 may
require adjustment with some transistors. This point
may be checked, if it is felt necessary, by measuring the
current drawn from the 9 volt battery by the receiver in
the non-oscillating condition. This current should be
slightly in excess of ImA. If it is considerably greater
than this figure, the value of R1 should be increased
accordingly. There is no need to carry out the test or
adjust the value of R1 if the receiver functions correctly
after it has been completed. [ |

BACK NUMBERS

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

We retain past issues for a period of two years and we can, occasionally, supply copies more than two years
old. The cost is the cover price stated on the issue, plus 6p postage.

Before undertaking any constructional project described in a back issue, it must be borne in mind that
components readily available at the time of pubtication may no longer be so.

We regret that we are unable to supply photo copies of articles where an issue is not available.

Libraries and members of local radio clubs can often be very helpful where an issue is not available for sale.
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wioot
Generator

Part 2
by

David A|dOUS, M.S.E. R.T. A view from the rear with the top cover removed

This concluding article describes the construction
of the linear sawtooth generator.

MAIN CIRCUIT BOARD

OST OF THE COMPONENTS ARF

mounted on the main circuit

board, which is a Lektrokit
Chassis Plate No. 6. This has a row of
copper strips and holes on a 0.lin.
matrix, similar to Veroboard.

Fig. 8 shows the copper side of the
board and indicates the points where
the copper strips should be cut. Also
shown are the holes which should be
drilled out 6BA clear to take the preset
potentiometers Pl to P4 and the heat
sink for TR1. Before mounting any
components all holes should be drilled
and all strips cut, as illustrated. The
next job is to form the ‘edge pins’.
These consist of projecting pieces of
wire mounted at the edges of the strips
at the points indicated in Fig. 8, and
allow the later connection of wires to
components external to the board.
They are made up as illustrated in
Fig. 10(a). A short length of 22 s.w.g.
tinned copper wire is passed through
the two adjacent holes at the strip
edge, being looped on to itself as
shown. The loop is then soldered, as
also is the wire to the copper slrip,
leaving a short piece of the wire
projecting upwards and thereby pro-
viding a ‘pin” for later connections.

When all the ‘edge pins’ have been
mounted, potentiometers Pl to P4 are
fitted by means of the 6BA mounting
stud on each body. Wire links should
be soldered to the appropriate tags
and also to the board as shown in Fig.
8 and in the detail in Fig. 10(b).

After this the wire links above the
board, and the resistors and capacitors

MAY 1972
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Fig. 8. The copper side of the main circuit board
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are next fitted, these taking up the
positions shown in Fig. 9. The holes in
each pair of holes for R2, R10 and
R13 are rather close together, and care
should be taken not to bend the leads

To,VR|

Twisted
wires

ABCDEFGH | JKLMNOPQRSTUVWXYZabcdefghijklimn

of these resistors closer than tgin.
away from the body. tI_f n?cessary, loop © o |
the wire back on itself before passing it 00000000000000000900000080800000 ELa0aREE
through the hole. Next mount all the 000000000000000 3 8000008080800 0 ceRantan0 LTl
semiconductors, paying particular at- Collce]es : I’] ceessls
tention to the mounting method Y (s B Rig oo s To PB,
shown for the transistors (apart from T ¢+ 55]ec}e s]esel
TR1) in Fig. 10(c). Do not bend any F';ll ,Fgf i Il T To
transistor or diode lead closer than 0'11; " 'f L To S3p,3
sin. from the body. A fine-nosed  To s34 b o i V’To g
pair of pliers should be used when 4. bbd D :J.] 3
bending all component leads. Tran- ok ool
sistor TR1 is held under its heat sink, 7o [)|_4+<_t oo '"'ITQ'-"TO Sab-
which is secured with a_6BA bolt and 00 el aun
nut. hei ead £ To S3q.2 80 oo %.’
Note that the jumper lead from hole 0Q g © S3p,2
F16 to hole K5 does not connect to the 1 S3a! « cee 5 861|5 ke
copper at hole K5. Instead, it passes  To $35,3 4 Jeve |+ o Xz b B
through this hole and connects to the e 1 Q epoele 00000 %3
copper at hole JS. ToSa.l € Joeols| lifse oo seesecsl o sS4
The zener dici)deds are shown with a  and PBy IR 4 °e = :::::frgg
line across the body near the cathode coofo 00 ] 000000 > ,
end. This is the end which connects to ~ To term C coeeaf fot A R!. St TRl
positive when the device is employed ooece = 2207, cela7
as a zener diode. To pin7, e cocubice R B P tlevesrd3® _pToVRy
When wiring is complete the board  power ©9000000000000E000000000000000000660000 0|40
shouldbeput on one side. NO con- supply 8000000000000000000000080008000000000000o0l4]
nections for external circuits are made 0\ /0
to the ‘edge pins’ at this stage. To PB,
. and S0l Front edge /
POWER SUPPLY BOARD p
The power supply board is 4 existing holes ,/C""h°dc
assembled on a Lektrokit Chassis -:[F:
Plate No. 1, using the layout shown in
Fig. 11. Lead-through insulators (Lek- ID1,2D2.,2D3

trokit Part No. LK2021) are pushed
through the panel at the points shown.
These are best inserted with some
means of support under the panel,
such as a pair of closed pliers with the
lead-through passing into the gap
between the jaws, pushing the insula-
tors through from the top with the
jaws of a second pair of pliers.

Fig. 9. Layout and wiring on the component side of the board

22 swg wire through outer hole Soldered to copper strip Transistor ‘flat’

Loop Solder Wire link
r Edge of / . [ [ b .
7 Al \\ %\ | Az ZA07Z7277 7
. AN
Copper T Solder

Wire loop pushed through holes, Board

up to board then inner end bent Potentiometer

around outer and soldered

(a) (b) (c)

Fig. 10 (a). lllustrating how the ‘edge pins’ are formed
(b). Detail illustrating the connections to the potentiometers on the copper side of the board

(c). The leads of transistors TR2 to TR6 are formed in the manner shown here. The body of the transistor is
centralised over the hole in the board to which the collector connection is made
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When this has been done, the holes
for the mains transformer should be
opened out 1o 4BA as also should the
hole for the solder tag. The lugs on the
transformer may not be flush with the
bottom of the laminations; in this
case pack up from the plate with one
or two washers under each lug, as
required. Place the solder tag over the
plate where shown and bolt this and
the lramformer down firmly with }in.
bolts, using a shake-proof washer
under each nut.

Complete all the wiring shown in
Fig. 11 with the exception of leads
connecting to external circuits, then
put the plate on one side.

MECHANICAL ASSEMBLY

The front and rear panels are next
marked out as shown in Figs. 12 and
13 respectively. Marking should be
done on the reverse side of each panel,
with the panel laid down on a sheet of
paper to protect the enamel finish.
Marking is best carried out by a soft
lead pencil initially, this being followed
by a sharp pointed scriber when all
drlllm points have been located. All
holes should be counter-punched
before drilling. 1t is important to note
that the hole diameters for S1, S2, S4,
PBI and PB2 in Fig. 12, and for the
terminals in Fig. 13, all apply to the
R.S. Components parts employed in
the prototype. Components from other
sources may require different hole
diamecters, and this point must be
checked before drilling commences.
The lin. hole for the mains socket is
made with a Q-max chassis-cutter
(Home Radio Cat. No. TL13, with
Allen key Cat. No. TLi5C) after
removing the portion of the flange
shown in Fig. 13. This is best removed
by making two cuts with a hacksaw on
either side of the section to be taken
out, and then bending this section back
and forth until it breaks off. Any rough
edges can then be removed with a fine-
cut file.

REAR CHASSIS RAIL

The rear chassis rail is a Lektrokit
Chassis Rail. Short, Part No. LK211,
and it is modified as shown in Fig. 14,
in which the flange is towards the
reader. The holes are made with a in.
Q-Max chassis cutter (Home Radio
Cat. No. TL10, with Allen key TL12)
in the followmg manner. The cutter is
first slackened off so that it can be
slipped over the chassis rail, and the
points of the cutting head are then
located in the holes either side of the
slot in the rail. At this stage, the flats
on the cutter head should be held in a
vice or with a spanner. The cutter
bolt is then tightened up with the fingers
until the cutter binds firmly onto the
rail, when this has been done the Allen
key should be used to tighten the
cutter until it pulls through the rail.
When all slots have been treated in this
way, the holes should be cleaned up,
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To pin I. mains plug To NE{ To §; To pin |, mains plug

/ To term A

To S,
[ 230v 210V
S 10
o 4
° @
Mains input —| . 4 T So,l
test point primary
Ti
secondary r—> To pin AB
Holes drilled
out to 4BA > To pin AI8

clearance "X’

To pin 3 To PB2
mains socket
[~ 1o pin a39
~~a
To term G
Front of unit
@ - Lead-through insulators 4 existing holes
———— — Wiring below panel
Fig. 11. Layout and wiring of the power supply section
Fold of front panet -~ 476" -
e (2 e 112"y
e’ 3'dia Vg'di 38" dlc '/a dia
14 Ba U8die |l Ya%my | o .
{ » \é 3 | \69 k 2516
VR ‘ S3alb /B4ia VR l
! 's
4x4mm Sq /9‘73/3" ’ A 2
existing oaz dla/ ; > AN ,
holes dia '8%dia 5 9/32%dia
3/3\ ~as
o PB2 NE) S| PB; o
= O O T
16 32%dia 324, 932% /32'dia
i
i 2 ‘ \l\
Fold of \ - talla” Part No
front panel |, I P P 2//_4.[‘, Y o Y LK 431

Vertical dimensions are from inside edge of pane!

Fig. 12. Drilling details for the front panel. In this view the rear of the
panel is towards the reader. Note that, as is discussed in the text,
hole diameters are for R.S. Components parts
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238"
[ RS
R
| o yellow i
! - .
| 5 Q'/lé"vu notchcso\
2l/2 (all terminals)
| Term C ¢ for terminal
3¢ black anti-rotation
4 /'°l | S m_Tryusm..r;s_l'ms_q_#. _lugs——f . 4x4mm
¥ "Centre line for 'Q.T'"m £ :X:Sllng
-4 terminals oles
! Mains blue !
socket Term A Term G Term F ’
o blue b}g\ck red o
D . .
© & 14
Flange
By

Flange cut L 1
away under 13/8% | 2" | 2*. } 2% i | 3p % Part No
I"hole 438" LK531

Vertical dimensions from inside curve of upper flange All terminal holes Y4“dia

Fig. 13. The holes required in the back panel. Again, the rear of the
panel is towards the reader. and hole diameters correspond to
R.S. Components parts

-

*K

&
-

This top view, looking straight down into the unit, clearly shows the
positions of the main components

Case assembly screws
should pass through
this hole )

S

Eximngé: o i {1 \\I @
holes 4 :
SN A/
Mains plug mounted on /
rail in this position

4 existing mounting holes Part No LK21I

N

[e]
\I o) § Existing
holes

4 holes opened out to 3/4°
with Q-max chassis cutter

Fig. 14. Modifying the rear chassis rail. The flange is towards the
reader
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using a fine, half-round file. At this
stage, mount the mains plug, using a
large spanner to tighten the nut
provided. The anti-rotation stud on
this part should be located in one of
the notches left by the chassis cutter.
The front chassis rail is not treated and
is used unmodified.

CHASSIS ASSEMBLY

Chassis assembly is a straightfor-
ward ‘nuts and bolts’ procedure and
should present no difficulty to the
constructor. A good idea of the
assembly can be obtained from the
photographs. Inthe author’s prototype,
the assembly was held together with
the self-tapping screws provided with
the front panel and covers of the
Lektrokit chassis, although there is no
reason why 6BA nuts and bolts
should not be used if preferred. In the
event of self-tapping screws being
used, it is essential, when fitting the
rear chassis rail, that the case assembly
screws pull the chassis rail tightly up to
the holes in the side plates through
which the screws pass. Before mount-
ing the front chassis rail, fit the mains
neon indicator, NEI, using the Spire
clip provided. Make sure that the clip
is pressed tightly up to the panel and
as close as possible to it, otherwise the
rail will bow inwards when the front
panel js fitted, making mounting of the
circuit boards rather difficult.

When the case has been assembled,
the other components on the front and
rear panels can be mounted, and when
this has been carried out the power
supply panel should be fitted using
four 6BA bolts and nuts. For this and
the succeeding steps, reference should
be made to the photograph of the
inside of the unit and to Figs. 9, 11 and
14. Before mounting the main circuit
board, solder short lengths of insulated
solid core wire to the appropriate ‘edge
pins’. The lengths should be as follows:
pin A3, 8in.; pin A8, 2in.; pin Al4,
Sin.; pin Al8, lin.; pin A20, 8in.;
pin A22, 4in.; pin A24, 5in.; pin A26,
4in.; pin A29, 3in.; pin A39, two
lengths 8in. and one length 2in.; pin
n9, one length 6in. and one length 4in.;
pin nl15, 8in.; pin ni7, 8in.; pin nl8§,
8in.; pin n19, 8in.; pin n31, 5in.; pin
n34, 5in.; and pin n39, 4in.

The main circuit is mounted in the
same way as the power supply panel,
after which the wires from the ‘edge
pins’ should be taken to the points
indicated in Fig. 9, referring also to the
details given in Figs. 11 and 15. Out-
standing wiring to the power supply
panel and to the components on the
front and rear is then carried out,
following Figs. 11 and 15.

Care should be taken to dress the
wires neatly, as in the photograph, in
order to avoid burning them when
soldering to their destinations. The
wires may be twisted as shown in the
photograph or held in bunches by
short lengths of wire bound round the
bundles to hold them in place. The
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Via pin 4, power supply ' To Sg4
to term A To pin n3I
To PB,
| To pin A29 | Oarn’ '~ et
To VR To pin A3 To pin n39
2 2
To pin A 39 To pin n34 To pin A20 To term F
To PB|
wiring to So Wiring to Sg4 Wiring to VR and VR (rear view)
To Sp To pin n9
To S .
2 To pin 7. S3b To pin A26
power supply
oo To pin nlIB
wiring to PB| Wiring to PBa — To pin A22
< 3
TotermD [IN\ 7 | 2 .
---1\4 To pin A24
To pinl, Locating groove in ext \ | P
power supply To NE, barrel of socket To pin "M 23
!
Blue ; Brown To bin nio
To pin 3, (neutral) i Clive) opinn To term B
power supply .
2] Qi To pin ni5 £ $3q
3 3 Grooved pillar
Rear
view To chassis tag, Green/yellow
power supply (earth) Rear view of S3
Mains plug Mains socket
(on chassis)
Socket body Tapered rubber bush
/ /ap
= I Cable
Locating - A
groove
Exploded view of mains socket
to show method of assembly
Fig. 15. Details of wiring to the front panel components. Switch S1 and neon bulb assembly NE1 are not
included here, as the wiring to these components can be followed from the details given here and in Fig. 11.
The tags on S2 may differ in position from those illustrated — in position 1 S2 closes the circuit connected to
its two tags. Note that only two poles of switch S3 are employed

wires to the push-button PBI1 and PB2, order, the mains lead should be made and switched on, after which make sure
are taken down the side of the circuit up in accordance with Fig. 15. After that nothing unusual occurs. If all is
board. Check that all leads have been assembly, a suitable mains plug in order, the setting-up procedure can
fitted correctly. If everything is in should be fitted. The unit is plugged in  be commenced.

(to be concluded)

In Fart | of this series it was stated, under ‘Refinements’, that the circuit could be caused to revert to the ‘dwell’ state by
feeding a positive-going voltage to Termina! E. This should have read ‘negative-going’.
The zener diodes suggested at the end of Part 1 for ZD2 and ZD3 should be BZY88C5V1 and BZY88C10 respectively.

Owing to pressure on space, the Setting-Up Procedure will appear next month,
MAY 1972 617
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FOR DX LISTENERS

By Frank A. Baldwin

Frequencies=kHz

Times=GMT

In the South Atlantic, the Falkland Islands have a
broadcasting service based in the capital Stanley. The
transmitter is listed as having a power of 0.5kW on 3958
but, according to a S. African Dx’er the station has been
heard on five occasions using frequencies which vary
slightly around 3930 (76.34 metres). Although reception
of this station is unlikely, at least by the majority of
listeners in the U.K., the April to September schedule is
listed for those who care to ‘have a go’. Weekdays from
1400 to 1600, from 2230 to 0200. Saturdays from 1400 to
1600 and from 2030 to 0200, Sundays from 1400 to 1600
and from 2200 to 0100.
® NORTH VIETNAM

The latest schedule from Radio Hanoi of the pro-
grammes in English, according to BADX, are as follows:
0030 to 0100 on 7038 (42.62m) and on 10040 (29.88m).
Half-hour periods from 0500, 0830, 1000 and 1200 on
10040 and on 12025 (24.95m). From 1300 to 1330 on
12025 and on 15012 (19.97m), from 1530 to 1600 on
10040 and on 12025, from 2000 to 2030 on 12025 and on
15012 and from 2300 to 2330 on 7038 and on 10040.
® NETHERLANDS

The English transmissions for Europe on weekdays
from Lopik (Hilversum) are as follows (May to August):
from 0930 to 1050 on 6020 (49.83m) 10/100kW : from
1400 to 1520 on 6020 ; from 1830 to 1950 on 6020 and on
6085 (49.30m) 100kW. .

On Sundays the well-known ‘Happy Station’ pro-
grammes are radiated in English as follows: from 0930
to 1050 on 6020, 6410 (46.80m) and on 7275 (41.24m).
From 1400 to 1520 on 6020 and from 1830 to 1950 on
6020, 6085 (15310 from Bonaire).

To Eastern North America, weekdays, from 2130 to
2250 on 9715 (30.88m) and on 11730 (25.58m) both
100kW from Lopik. From 0200 to 0320 on 11730 from
Bonaire and to Western North America from 0500 to
0620 on 9715 and on 11730 from Bonaire.

@® SOUTH AFRICA

Radio South Africa (RSA) radiates programmes in
English to Europe from 1800 to 1850 on 15155 (19.80m)
100/250kW and on 21480 (13.97m) 250kW and from
2215 to 2315 on 9525 (31.50m) 250kW and on 11900
(25.21m) 250kW. On Sundays an additional programme
is radiated from 1000 to 1150 on 21535 (13.93m) 250k W.
® YEMEN

It is reported that Radio Sana vacates the 4938
(60.75m) 25kW channel after 1600 and is then only
heard on Medium waves. BADX Bandspread.
® USS.R.

Radio Tashkent, Uzbek S.S.R., according to reports,
has added another frequency in its External Service,
7145 (41.99m) from 1600 to 1800 when in Persian, Uzbek
and Arabic, according to BADX.

Also reported on 6040 (49.67m) in English from 1400
to 1430.

@ PAKISTAN
The External Service of Radio Pakistan radiates a
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programme to the U.K. from 2000 to 2100 on 3870
(77.50m), 4975 (60.30m), 7095 (42.28m), 7290 (41.15m)
and on 9460 (31.72m), all 10/50kW.

The Western Europe programme is from 1815 to 1830
on 7095 and 9710 (30.90m) and the Turkish Service
from 1900 to 1945 on 7095 and 9710.

Karachi radiates a local programme from 0130 to
0330 on 3935 (76.24m) and 4875 (61.54m); from 1400
to 1615 on 5975 (50.21m) and 7095: from 1630 to 1810
on 4975 and 5975 and from 2000 to 2130 on 3935 and
4875, 10/50kW.

Peshewar for local consumption from 0130 to 0330
and from 1300 to 1800 on 3330 (90.09m) 10kW.

Islamabad from 0130 to 0410 on 7240 (41.4Im) and
9850 (30.46m); from 0600 to 1340 on 15130 (19.83m) and
on 17865 (16.80m) the 15130 channel not on the air
from 1000 to 1115, 10kW.

Quetta from 0130 to 0400 (Sundays 0345) on 3915
(76.64m) and from 1300 to 1730 on 4815 (62.31m) both
10kW.

Islamabad with W. Pakistan Service from 0830 to
1100 on 6170 (48.62m); from 1230 to 1300 on 3940
(76.15m) and from 1400 to 1730 on 7240 (41.44m) and
on 9750 (30.77m), all according to BADX ‘Band-
spread’.
® KENYA

The Voice of Kenya (all English) is on the air from
0255 (0325 on Sundays and holidays) to 0620 sign-off
(0630 on Saturdays, Sundays and holidays) on 4800
(62.50m); from 0630 (Saturdays and Sundays) and from
0900 (other days) to 1100 (to 1255 Saturdays and
Sundays) on 7120 (42.13m) and from 1255 to 2010
(2110 Saturdays only) on 4800.

National Service (all Swahili) from 0255 (0325 on
Sundays and holidays) to 0645 on 4915 (61.03m); from
0645 to 1245 on 7140 (42.02m); from 1245 to 2005
(Saturdays 2105) on 4915.

Vernacular Services to N.E. and Coastal Areas from
0330 to 0500 on 4880 (61.48m), from 0800 to 1100 on
7240 (41.44m) and from 1400 to 1930 on 4880. This
Service not broadcast on Sundays or holidays.

For Nairobi and Central Areas from 0900 to 1030 on
7150 (41.96m) and from 1400 to 1830 on 4950 (60.60m).

For Western Area from 1300 to 1745 on 4850
(61.86m). All according to BADX ‘Bandspread’.

According tc a QSL card just received from Kenya by
B. Walsh of Romford additional frequencies, which are
unlisted, are given as 4934 (60.80m), 7295 (41.12m) and
11765 (25.50m), no indication of powers or services
being mentioned.

@ MALI

Radio Mali, Bomako, may be heard from 1500 to
1600 radiating a programme in English to the U.S.A.
and Canada on 17725 (16.93m) 100kW, according to
reports.

@ ETHIOPIA
Radio FEthiopia has been reported using 9610
THE RADIO CONSTRUCTOR

www americanradiohistorvy com


www.americanradiohistory.com

(31.22m) when it was logged with an English prograinme
until 1700, when a broadcast in Amharic commenced.
@ PAPUA

VL8BM Port Moresby has moved from 11880
(25.25m) to 9575 (31.33m) 10kW. According to the
schedule, VL8BM is on the air Monday to Friday
inclusive from 0100 to 0200 and from 0430 to 0530 in
English and Pidgin.
® QATAR

The Qatar Broadcasting Service radiates a pro-
gramme in English from 1200 to 1300 on 9570 (31.35m)
100k W, newscast at 1230.
@ SWAZILAND

Swazi Commercial Radio, a recently launched
venture, is reported using 3223 (93.09m) and 6155
(48.74m), asking for reports to Swazi Commercial
Radio, P.O. Box 941, Mbabane, Swaziland. Additional
channels which may be added are 4890 (61.35m) and
7100 (42.25m).
® ROUMANIA

The English schedule of Radio Bucharest to Europe
is from 1300 to 1330 on 11940 (25.13m), 15250 (19.67m)
and on 17710 (16.94m). From 1930 to 2030 on 9570
(31.35m) and 11775 (25.48m). From 2100 to 2130 on
7195 (41.70m) and on 9690 (30.96m).
@ AFRICA

In the March issue, I listed some stations on the L.F.
bands that could be heard operating from the ‘Dark
Continent’ but many of our readers, equipped with
domestic-type sets, cannot cover those frequencies. In
this issue, such readers may be interested in the follow-
ing loggings made on the higher frequency bands.
11850 2030 (25.32m) 250kW Ejura, Ghana, with a
programme in English. Sign-off is at 2100.
This programme was part of the North
American Service which commences at
2000 and ends at the sign-off time shown.
Identification is “This is the External
Service of Radio Ghana”. The address is:
Ghana Broadcasting Corporation, P.O.
Box 1633, Accra.
(25.22m) 100kW Dakar, Senegal, with
native music and announcements in
French with station identification. This is
the Network 1 programme which is
scheduled from 1000 to 2400. The address
is: Radiodiffusion du Senegal, B.P. 1765,
Dakar.
(25.21m) 250kW RSA Johannesburg,
South Africa, with the news in English,
This is part of the service in English to
Europe and the U.K. which commences at
2215 and ends at 2315. Address: South
African Broadcasting Corporation, P.O.
Box 8606, Johannesburg.

11895 2200

11900 2215

11920 1940 (25.17m) 100kW Abidjan, Ivory Coast,
heard when radiating a programme of
African music and songs. Identification in
French at 1950. This frequency is part of
the International Network, the schedule
(weekdays) being from 0600 to 0800, from
1800 to 2400 and on Saturdays from 0600
to 2400. The English programme is
scheduled on weekdays from 1830 to 1845
with the news at 1830. Address: Radio-
diffusion Television Ivoirienne, B.P. 2261,
Abidjan,

(19.78m) 50kW Monrovia, Liberia, logged
when announcing the station identification
in English. This transmission is part of the
scheduled Arabic Service to North Africa,
.. from 2100 to 2300. Radio Station ELWA
can be heard in English from 0930 to 1100
on Sundays on 11975 (25.05m) S50kW,
although this is only one part of the
English schedule (mostly early mornings).
The station is operated by the Cultural
Missionary Broadcasting Service of the
Sudan Interior Mission, the address
being: Box 192, Monrovia.

(19.77m) 250kW RSA Johannesburg,
South Africa, with station identification
and the news in English. This is part of the
English Service to Ghana/Nigeria from
1856 to 1950 on this channel and in parallel
on 9695 (30.94m) 250k W.

@ A READER’S LOG

Julian Moss of Rayleigh in Essex, has once again
sent along the resuits of his sterling work on the short
waves.

15170 2133

15175 1945

Here is a selection—

7010 2130 R. Peking, identification in U.S.S.R. dialect.

9460 2120 R. Pakistan, with identification in English.

9525 2200 AIR Delhi, newscast in English.

9525 2207 RSA Johannesburg, interval
guitar.

9605 2115 Sackville, Canada, news about Canada.

9615 2235 Vatican with programme in English to the
Philippines.

9670 2030 Damascus, Syria, with the news in English.

9690 2000 AIR Delhi, with the English programme.

9695 2215 RSA Johannesburg, sign-on in English.

9745 2000 Baghdad, Iraq, newscast in English.

9805 2215 Cairo, U.A.R., a programme on life in
Egypt.

We should be pleased to include logs from readers of

this feature but we cannot undertake to publish them in
their entirety.

signal on

REPORTING S.w. BROADCAST RECEPTION

Various codes have been favoured in the

past for reporting reception to shortwave broadcasting stations. For instance, the

QSA/R code as used in amateur radio has been extended to S.W. broadcast reporting. ) ) )
A reception reporting code which is currently becoming much favoured by S.W. Broadcast engineers interested in corre-

lating propagation reports from their listeners is that known as the International SINPO Code and it is as follows:
S I N. P

f g . 0.
Carrier Interference Noise Propagation Overall
strength disturbance merit
5. Excellent Nil Nil Nil Excellent
4. Good Slight Slight Slight Good
3. Fair Moderate Moderate Moderate Fair
2. Poor Severe Severe Severe Poor
1. Just audible Very severe Very severe Very severe Unusable

Thus a very good signal, of full programme value, ie., “just like the local Broadcast station” would be rated S5555 and SO on.
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NOTES ON
SEMICONDUCTORS

OE

Further Notes—6
PLOT
by
Peter Williams

The basic circuit for a simple transistor current gain measuring
instrument

E CAN NOW ASSEMBLE SOME OF THE ELEMENTS

described in earlier notes into simple but useful

pieces of test and measuring equipment. As a
starter let us look at some of the properties of transistors
that we might need to know in various applications.

CURRENT GAIN

The most obvious property is the transistor current
gain. In some cases it is enough to know the d.c. current
gain under one set of defined operating conditions. For
this purpose a particularly simple circuit will be described
later. A second requirement is to know the way in which
current gain changes with supply voltage. A related
circuit is one which allows measurement of collector
saturation characteristics - important when a transistor
is used to switch on a load and the p.d. between collec-
tor and emitter is to be minimized. These last two are
considered together since they have identical base drive
circuits.

The basic test circuit is illustrated in Fig. 1. The zener
diode provides a fixed p.d. across R2, which is selected
to supply the required base current to TRt, the transistor
under test. It is important that TR1 should be a low-
current type with high gain at the lowest base current
required. Typical component valuesmightbe Vs = + 15V,
Z1=5.2V zener, R1=4.7kQ, R2=4.7MQ for Ib=IpA
in test transistor.

Resistor R2 can be reduced to 4.7k for base currents
in TRt of up to ImA. One method would be to switch
preferred value resistors for R2 or alternatively to

+Vg
5 Ra
1IN
TRy
Transistor under
test
s
X,
S
Rz
TRy

Fig. 1. Basic circuit for testing transistor current
gain. Base current in TRt may be varied by
adjusting the value of R2
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+Vg

Fig. 2. The collector voltage of the transistor under
test may be varied by coupling it to the emitter
of the transistor shown here. Voltage is varied by
adjusting R3. Meter M1 indicates the collector
current of the transistor under test

replace it by a logarithmic potentiometer with hand-
calibrated scale.

If the current gain at Vce=15V gives sufficient infor-
mation, then a milliammeter between the collector of
the transistor under test and Vs is sufficient. It does
however carry the risk of damage to the meter with a
transistor having a short-circuit between collector and
emitter; it also allows the possibility of damage to the
transistor if the base current is set too high since this
would lead to excessive collector current. Any limiting
resistor would cause a fall in the effective collector
supply voltage.

The solution is shown in Fig. 2. The collector of the
transistor under test is fed from the emitter of a tran-
sistor whose base potential can be adjusted by the,
potential divider R3, Several points need watching. The
value of R3 should be low enough that the maximum
base current of TR2 causes no significant fall in poten-
tial. As a rough guide the standing current in R3 should
equal the maximum expected value of collector test
current (since the base current of TR2 will then repre-
sent at most 1% of the potential divider current if TR2
has a current gain of 100). R3 would be calibrated in
terms of the voltage on TR2 emitter.

The limiting resistance R4 can be chosen to drop 2 to
3V at the expected current, allowing the emitter of TR2
to rise to greater than 10V when required. As a final
point, the Vce of the test transistor can be more
accurately set at low levels if a forward biased diode (or
diode-connected transistor) is inserted in series with the
bottom end of the potential divider to balance out the
Vbe of TR2. In the next note we will see how this
circuit can be modified to measure the collector
saturation characteristics.
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New Products

MODULAR POWER SUPPLY

A low cost, high performance modular high voltage
supply for oscilloscope tubes has been announced by
Brandenburg Ltd. It is also suitable for applications
where a compact, lightweight EHT supply is required.

Designated the model 512, this addition to the
recently announced range of HV modules provides
between 4kV and 7kV at a maximum of 120uA. It is
capable of withstanding an output short-circuit for up
to 10 seconds without damage. The impregnated EHT
components are fully screened in a metal can with
overall dimensions of only 2in. x 13in. x 44in. (50mm x
38mm x 150mm). The price of the model 512 is £15.
Further information can be obtained from Brandenburg
Ltd., 939 London Road, Thornton Heath, Surrey,
CR4 6JE.
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TRANSISTOR MOUNTING PADS

Girdlestone Electronics Limited announce a new
range of Transistor Mounting Pads — type MC 1087/3.
Injection moulded in Polyethylene, the pads provide
excellent isolation between the transistor leads and the
chassis or panel of the unit incorporating the transistor.
The four lead channels are angled at 45° from the
vertical, making the pads suitable for either TO5 or
TOI18 configurations. This design allows the user to
standardise on a single design of pad, and since both
TOS5 and TOI18 leads are led out at the same points, also
allows standardisation of hole pitch on P.C. Boards.
In the standard material, the pads are suitable for a
temperature range of -40°C to +75°C.

Users will be particularly interested to note the price —
believed to be one of the lowest in the U.K., at £2.00 per
1,000 for small quantities. Further details may be
obtained from Girdlestone Electronics Limited, Melton
Hill, Woodbridge, Suffolk, IP12 1AX.

SKIL POWER TOOL

The new SKIL model 1431H ratcheting drill features
two speeds by gear reduction. This means triple power
at low speed. The combined ratcheting-drilling action is
selected for drilling holes in concrete and masonry. The
tool can also be set for drilling only, and is therefore
suitable for metal, wood, plastic and composition
materials.

Technical Data

Double insulated, radio/tv-suppressed, safety stop
carbon brushes, super burnout protected motor,
dependable ball bearing construction.

Capacity in steel gin. (10mm), in masonry }in. (12
mm), in wood 1-%in. (30 mm).

No-load speed: 900 and 2,600 r.p.m. Number of
blows 11,000 and 32,000 per minute. Input 400 Watts,
cord length 10ft. (3m). Chuck capacity 15s—2%in. (1.5-10
mm), net weight 54lbs. (2.4kg). Sales and service in the
U.K.: SKIL (Great Britain) Ltd., 1B Thames Avenue,
Windsor, Berkshire, SL4 1QJ.
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AUTOMATIC SIGNAL
GENERATOR

By
R. A. Butterworth, G8BI

The approach described in this article is intended to be experimental

only, as the author has been prevented by illness from pursuing it

through to a final form. Nevertheless, the basic idea is so original

and thought-provoking that we feel it should be presented to

readers in its existing form, whereupon the more experienced

constructor should be able to make up an automatic signal generator
along the lines described.

ROM TIME TO TIME WE ALL GET DOUBTS ABOUT THE
performance of the receiver we are using, whether
it be home constructed or commercially manu-

factured. One section of the receiver which may give
rise to shortcomings in performance is the r.f. stage, and
we may suspect the alignment of the r.f. tuned circuits.
Ideally, we require a signal generator to line up the r.f.
circuits accurately, but not all of us possess such an
instrument or are able to borrow one.

The approach to be described in this article enables
the r.f. stages of an a.m. superhet receiver to be aligned
without the aid of a signal generator, all that is required
being a simple unit which can be made up from a few
transistors and other components.

PRINCIPLE OF OPERATION

Briefly stated, the heart of the idea is an ‘inversion of
the superheterodyne principle’. The latter, as readers
will know, involves mixing two frequencies together in
order to obtain a beat frequency which is equal to the
difference between the two. In a superhet the difference
frequency is the intermediate frequency. The mixer also
produces a frequency equal to the sum of the two
frequencies, but this is not taken advantage of in the
superhet.

Now suppose, as is illustrated in the block diagram of
Fig. 1, we make up a mixer stage and apply to this a
signal taken from the oscillator of the receiver to be
aligned, together with a second signal which is equal to
the intermediate frequency of the receiver. The mixer
will then produce both the sum and difference fre-
quencies, and rhe difference frequency will be equal to the
aerial signal frequency of the receiver. This difference
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frequency may be passed through an emitter follower
buffer amplifier and fed to the receiver aerial terminal via
a variable attenuator, whereupon an input signal which
is always at correct frequency is available for r.f.
alignment.

The author has tried an experimental circuit to
provide the facility shown in Fig. ! and the result was,
at first, uncanny. The impression was given that a strong
i.f. signal was breaking through because wherever the
receiver was tuned on all its bands the signal was there.

Emitter
Input from follower
receiver =={ Mixer = = attenuator - Output
oscillator buffer
amplifier
A
Oscillator
(running at

receiver |.F.)

Fig. 1. Block diagram illustrating the line-up of
the automatic signal generator. Output is always
at receiver aerial frequency
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The fact that the signal was indeed at aerial frequency
was proved by adjusting an r.f. trimmer and noting the
result on the receiver S-meter.

Two effects have to be guarded against. First, the
coupling to the receiver oscillator must not cause it to
be detuned. A very loose coupling given by a wire held
close to the oscillator components should suffice.
Second, the automatic signal generator offers the sum
frequency as well as the difference frequency, and the
sum frequency will be the image frequency of the
receiver. Care must be taken on the higher short wave
frequencies to avoid trimming to this image frequency.
The correct frequency will be that corresponding to
greater capacitance in the signal frequency trimmer or
trimmers.

The tuned circuit for the oscillator in the signal
generator will, for most receivers, be required to cover
the range 450 to 475kHz, and could be provided by an
i.f. transformer of the type having a single tuned wind-
ing. The internal fixed tuning capacitor of the trans-
former may be removed and an external variable
capacitor connected in its place to enable the frequency
of oscillation to be varied. Some receivers have an
i.l. of 1.6MHz and the signal generator oscillator will
be required to run at this frequency. A medium wave
oscillator coil could cope here.

A suitable line-up for the signal generator unit
consists of OC170 mixer, OC45 oscillator and OCi70
emitter follower. The output attenuator may be a 1k}
potentiometer in the emitter circuit of the emitter
follower, the output signal being taken from its slider.
A suitable arrangement for the mixer transistor would
consist of applying the signal from the receiver oscil-
Jator to its base and the signal from the signal generator
oscillator to its emitter. The difference frequency could
then be taken from its collector.

Emitter
'"P"‘_ trom follower
receiver == Mixer == ot P attenuator p——d- Output
oscillator uifer
amplifier
[
Oscillator
(running at AF.oscillator

receiver |.F.)

Fig. 2. A modulated output would be given by
adding an a.f. oscillator, as shown here

As a further idea, it would be possible to have the
output of the signal generator amplitude modulated by
using the approach shown in Fig. 2. Here, the output of
an audio oscillator is also applied to the base of the
mixer in the signal generator. A further suggestion con-
sists of having the oscillator in the signal generator
frequency modulated by a sawtooth oscillator: the unit
could then be used, in conjunction with an oscilloscope,
as a wobbulator. [ |

by
J. B. Dance, M.Sc.

XPERIMENTAL TRANSISTOR AMPLIFIERS AND OSCILLA-
E tors operating in the range 14 to 18GHz (14,000 to
18,000MHz) have been made at the 1.B.M.
Research Laboratories in Zurich. It is understood that
they are the highest frequency transistor amplifiers and
oscillators which have yet been produced.

GALLIUM ARSENIDE TRANSISTORS

The main feature of the circuits is the use of gallium
arsenide transistors, which enable the very high fre-
quency response to be obtained. This semiconductor
material is often associated with infra-red emitting
diodes. but at very high frequencies it has the advantage
that the saturation electron drift velocity in the material

MAY 1972

GaAs TRANSISTORS IN GHz AMPLIFIERS

Transistors capable of amplifica-
tion at centimetre wavelengths
have now been developed

is about twice as great as in silicon.

The maximum gain yet obtained from a single device
of this type is about 8dB at 15GHz. A 4-stage narrow
band amplifier can provide a power gain of up to 16dB
at 14.9GHz with a bandwidth of 150MHz at 3dB down.
Another design employs a 3-stage amplifier to provide a
gain of up to 6dB at 18GHz with a bandwidth of 380
MHz. A 17GHz oscillator has provided a power output
of 4mW.

Tests already performed show that the maximum
frequency of oscillation of the present transistors is
probably above 30GHz. However, theoretical calcula-
tions seem to indicate that GaAs transistors may be
produced which can be used at frequencies up to
60GHz, where the wavelength is half a centimetre. [l
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“what would be a rcally useful

D gadget in this Workshop?”

Smithy drained the contents of his
tin mug and gazed at his assistant

O YOU KNOW,” ASKED DICK,

speculatively.
“I'll buy it,” he commented at
length, “What would be a useful

gadget in this Workshop?”

“A Radio 2 tuner unit,” replicd
Dick promptly. A simple portable
unit which is pre-tuned to Radio 2 on
1,500 metres. It would be just the job
for testing a.f, amplifiers, and we
could easily knock it up oursclves.™

RADIO 2 TUNER

“We alrcady have two audio signal
generators for testing amplifiers,”
Smithy reminded him. **There’s one on
your bench and one on mine.”

*1 know that,” said Dick impatient-
ly, “but they only generate a.f. tones.
A Radio 2 tuner would, on the other
hand, offer music most of the time.
What's more, we could hitch it up to
tbe Workshop amplitier whenever we
wanted to for news bulletins and
things like that.”

Dick indicated a battcred valve a.f.
amplifier, sporting a voltage amplifier
triode and output peniode, which
stood at the back of Smithy’s bench
and which the pair used occasionally
for such functions as signal tracing and
the testing of pick-ups. For these
processes it was provided with a
flexible screened input cable terminated
in two crocodile clips.

*1 hope,” said Smithy with sudden
suspicion, ‘‘that you arcn’t thinking of
using this tuner unit to give us non-
stop pop music in the Workshop all
day long.”
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This month Smithy the Servi
by his able assistant Dic
servicing and concentrates
tional project. The result i
unit which is pre-tuned to t

ceman, aided as always
k, takes a rest from
on a simple construc-
s a 2-transistor tuner
he Radio 2 programme

on 1,500 metres

*Of course I'm not,” protested Dick.
“As T see it, the tuner will be used
mainly as a servicing aid.”

Smithy directed a stern gaze at Dick,
who rcturned it with an expression of
utter guilelessness.

“Humph,” grunted Smithy, partly
satistied with the hona fides of his
assistant’s suggestion. “Well, 1 must
confess that the idea of a Radio 2
tuner does appeal to me rather. This is
not only because of its usefulness after
it’s been built but also because the
rclatively low frequency of *he 1,500
metre transmission makes it possible
to use rather novel circuitry. The
frequency of this signal is only 200kHz,
and you can think of handling it
almost in the same way as you would
an audio frequency. There’s a good
half-hour of our lunch-break left, and
[ could use that time profitably in
working out a circuit for this tuner. So,
fill up my mug, Dick, and T'll get
started.”

Eagerly, Dick snatched up Smithy's
mug and carried it over to the Work-
shop sink, alongside which stood the
motley array of utensils which provid-
ed the tea that was so essential for
Smithy's well-being. At the same time,
the Serviceman pulled his note-pad
towards him and thoughtfully com-
menced to sketch out a circuit.

Dick returned with the fully charged
mug and waited patiently whilst
Smithy procceded with his design.
After some minutes, Smithy laid his
pen on the bench with a grunt of
satisfaction.

“Here we are,” he proclaimed
proudly. “This is the circuit for our
projected Radio 2 Tuner.”

Dick gazed at Smithy’s drawing.

(Fig. 1).
“1t looks simple enough,” he
commented. “‘I'm a bit puzzied,

though, at the fact that you've got two
transistors between the tuned circuit
and the diode detector, Shouldn’t the

R3
lkn Si
WW
C4 + Co
O-33uF I ZR2 =PRs 50uF
$470n = kn I 10V wkq
Ferrite R Ry
aertal Ma Ma
WW —+:-
2 a0 |
Cs . 1000 Cg -—
|—J T pF R, 4yF
O-O5uF 47kn 4V wkg
TRI AAA AF
TRy WW ki
B8CI07 BCIO7 output
2 Rg
yr =
b ¥ S0 M7
0A7I w1000
pF

BC 107
Lead-outs

All resistors /8 watt 10%
Ci mica trimmer
C3,C4.C5 polyester
Cg.Cy ceramic

Fig. 1. The circuit _of Smith’s Radio 2 tuner. The value of C2 is found
experimentally and is of the order of 220pF
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diode follow the first transistor?”’

“*Not in this design,” replied Smithy
confidently. **As I said just now, the
relatively low frequency of the long
wave Radio 2 transmission makes it
possible to use some rather unusual
design techniques.”

Dick looked more
Smithy’s circuit.

“So far as [ can see,” he remarked
doubtfully, “that second transistor is
just working as an r.f. amplifier with-
out any tuned circuit at all.”

It is,” confirmed Smithy. “In fact,
both transistors function at r.f. and
they form a very wide band amplifier.
I'll give you a description of the circuit
now, starting at the left-hand end. At
this end we have L1 and L2, which are
both wound on a ferrite rod to provide
a ferrite aerial. L2 is the coupling coil,
and it connects to the base of TR via
the 0.01uF capacitor C3. At the same
time, L1 is the tuned winding and it's

closely at

tuned by trimmer Cl with C2 in
parallel.”
“You haven’t,” broke in Dick, .

*“‘given a value for C2."

“That,” rcplied Smithy, *'is because
I don’t know what the value will be at
the moment. The function of C2 is to
provide a fixed capacitance which
enables Radio 2 to be turied in within
the range of Cl. The value of C2
depends on the ferrite aerial coil, and it
will have to be found by experiment.”

“Fair enough,” said Dick equably.
**So we now have the Radio 2 signal
picked up by the ferrite aerial and
passed on to the base of TR1.”

“That’s right,” agreed Smithy.
“Now, TRI1 functions as an r.f.
amplifier whose collector load resistor,
R2, is decoupled from the positive
supply line by R3 and C4. The
collector of TR 1 couples to the base of
TR2 via CS, and TR2 acts as a second
r.f. amplifier. As you’ve already stated,
there are no tuned circuits around TR 2,
and it handles the 200kHz signal in
much the same way as it would an a.f.
signal. Both TR1 and TR2 are BC107's
this being a transistor type which can
cope very adequately with a signal at
200kHz.”

“The detector circuit following
TR2,” remarked Dick, as he looked
closely at Smithy’s circuit, “‘seems to
be standard enough, at any rate.”

“That’s true,” agreed Smithy.
“There's just a straightforward shunt
detector given by DI, with R7 and C7
acting as a low-pass r.f. filter to
prevent r.f. getting into the output.
Also, C8 stops the d.c. component of
the detected signal being passed to the
subsequent a.f. amplifier.”

‘““Hang on a minute,” said Dick
“There’s something else I've spotted.
This is supposed to be an r.f. amplifier,
and yet you’ve put a dirty great S0nF
clectrolytic across the supply rails!
Surely, something like 0.25uF would
have been adequate here. Besides,
won’t an electrolytic capacitor have a
higher impedance at 200kHz than,
say, a 0.25uF paper or polyester
capacitor?”

MAY 1972

“I've put in the 5S0uF capacitor,”
explained Smithy, “because the two
transistors are capable of offering
amplification at a.f, as well as at radio
frequencies. The capacitor guards
against the slight risk of non-lincarity
in TR2 at high signal levels from
providing partial detection and thereby
feeding a.f. back to TRI1. The risk is
pretty low, I’ll admit, but [ think it
justifies the use of an electrolytic
bypass capacitor across the supply
lines. In any case, an 0.251F capacitor
wouldn't be quite as good an r.f.
bypass component as you imagine,
since it offers a reactance of around
3Q at 200kHz, which could be signi-
ficant in a low impedance amplifier
circuit such as we have here. The
impedance offered by a good quality
S0uk electrolytic should be lower than
3Q at 200kHz.”

“There's another thing,” said Dick,
as a further idea occurred to him.
“There doesn’t seem to be any
regeneration,”

“I'm leaving the question of regen-
eration until we've constructed the
tuner,” replied Smithy. “I've got an
idea here which would have to be
tried out in practice.”

TUNER CONSTRUCTION

Dick’s eyes lit up.

“Don’t tell me,”” he remarked keenly,
“that we're actually going to build this
tuner.”

“That’s exactly what we’re going to
do,” confirmed Smithy. “"And, what’s
more, we're going to do it right now.
It shouldn’t take us long to get it
working, and I'm very eager to see how
this theoretical circuit of mine per-
forms in practice.”

“Blimey,” said Dick enthusiastically.
*“This looks like being a really interest-
ing session. It's ages since we last

tackled a constructional job.”

“Then it will do us both good,”
replicd Smithy. “We're liable to get
stale if we spend all our time servicing
other people’s designs without occa-
sionally dreaming up one or two of our
own from time to time. Anyway, you
pop over to the spares cupboard and
get all the components except for C2,
whose value we don’t know yet, and
the materials for the ferrite aerial,
which we’ll tackle later. Whilst you're
doing that, ’ll work out a suitable
layout.”

As Dick sorted through the shelves
of the spares cupboard, Smithy
opened a drawer in his bench and
extracted somc tagstrips which he
regarded thoughtfully. After a minute
or so he put three of these on one side,
returned the remainder to the drawer,
then took out his pen to make a
further sketch on his note-pad. He had
just completed this when Dick re-
turned from the spares cupboard with
a small cardboard box full of com-
ponents,

“Here we are, Smithy,”” he called out
cheerfully, as he put the box on
Smithy's bench. “*All parts present and
correct!™

“Fine,” said Smithy, tearing from
his note-pad the sheet bearing his
latest sketch. ““And here’s a little
metal chassis you can next make for
the tuner.”

Dick looked at Smithy’s diagram.
(Fig. 2).

“That shouldn’t take too long to
make up,” he remarked. “What's the
material 2

“Any metal sheet which is sufficient-
ly strong not to bend unduly in a 6 inch
length,” replied Smithy. “We've got
some scraps of 16 s.w.g. aluminium
knocking around somewhere, and one
of those should do admirably.”

“What are the holes for?”
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Fig. 2. Details of the chassis employed for the tuner. The material may
be any suitable metal
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Fig. 3. The three 5-way tagstrips mounted on the chassis. Those shown here are Home Radio Cat. No.
BTS34H. Alternatives are the Lektrokit 5-way tagstrips type LK2231, which should be mounted on the same
centres. Their Home Radio Cat. No. is LK2231 also

“I’ll tell you later,” said Smithy.
“For the time being just get on with
making it up.”

After some delving in a remote
corner -of the Workshop (accompanied
by the distodgement of much dust and
thc outraged evacuation of a spider
who, until then, had enjoyed one of the
most undisturbed and prosperous
locations in the U.K.) Dick succeeded
in finding the scrap oddments of
aluminium sheet referred to by Smithy.
Selecting a suitable piece, Dick next
proceeded to cut and bend it to the
shape and dimensions ordained by the
Serviceman.

From that moment the peaceful
silence of the Workshop was shattered
as, first,there was the shrillrasp of Dick’s
file upon the edge of the metal sheet,
this being followed by the heavy
thump of his mallet whilst the metal
was being bent. Afterwards, the
piercing shriek of the Workshop
electric drill pervaded the air as Dick
proceeded to cut out the seven holes
required in the chassis; whilst the last
movement was a reprise of the file
rasp as he carried out final touching-up
operations. Dick accompanied his
performance by emitting a curious
low-pitched tuneless whistle, indicative
of great concentration and apparently
having a function similar to that of the
drones in the bagpipe. Dick could
always be relied upon to extract the
last decibel of sound from any metal-
working job.

Smithy, however, was impervious to
the clatter around him as, completely
absorbed, hc produced yet a further
diagram.

Both craftsmen finished their res-
pective tasks at the same moment.
As, with a flambovant movement,
Dick placed the completed chassis on
Smithy’s bench, that worthy, with an
equally ostentatious gesture, returned
his pen to his breast pocket. Each
surveyed the other’s handiwork with
interest,

“Very good,” commended Smithy,
as he examined the little chassis Dick
had just completed. **This will do very
well, indeed.”

*You haven’t done so badly, either,”
remarked Dick, pointing at Smithy’s
latest diagram. ‘‘Blimey, it looks as
though you've worked out a complete
wiring layout.”

“[ have, pretty well,” concurred
Smithy. “"But let me first show you
how that chassis of yours is to be
used. I propose to mount on it three
S-way tagstrips, each having the centre
tag earthed, like this.”

Smithy picked up a screwdriver,
rummaged in his box of bolts and nuts
then procecded to mount the tagstrips
to the chassis so that the tags ran in
a straight line along its length. (Fig. 3).

“In our Radio 2 tuner,” he went on,
*we are producing quite a high degree
of r.f. amplification, and a sensible
approach towards layout consists of
mounting the components in a row,

with the input circuitry at oneend and
the output circuitry at the other end.
This cnsures good physical separation
between input and output and reduces
the risk of unwanted feedback.”

**Are these tagstripsstandard types?”
asked Dick.

*Oh yes,” replied Smithy. “They're
a common size uscd both by profcs-
sional engineers and by amateur home-
constructors and they are each 1%
inches long and § inch high. An
alternative would be Lcktrokit 5-way
tagstrips, which are a little smaller in
size. If Lektrokit tagstrips were used,
they would still necd to be mounted
on the same ccntres, and with the tags
all in line.”

Smithy put down the chassis and
indicated the drawing he had just
completed. (Fig. 4).

“And here,” he remarked, “is a
wiring diagram for the unit, with the
exception of C1, C2 and the ferritc rod
aerial connections. So that I could
show the wiring more clcarly I’ve had
to spread the components out a bit
but, in practice, they should all be
wired in with lcads that are as short
as is reasonably possible. This applies
in particular to C3 and R1 in the base
circuit of TR1. As we’ve already noted,
the two transistors form a wide band
amplifier, and the basec of TRI is
particularly susceptible to direct pick-
up of unwanted signals by way of long
leads. I’ll leave it to you now to get
these components wired up.”

Fig. 4. Wiring of all components apart from C1, C2 and the ferrite rod aerial. The parts are shown spaced out
for clarity, but wiring should in practice be kept reasonably short
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WIRING UP

Zealously, Dick sat down at
Smithy’s bench and at once com-
menced to sort out the components.
Very soon, Smithy’s soldering iron
was actively in use as, following the
Serviceman’s wiring diagram, Dick set
about the process of connecting up
the parts. Smithy watched him for
some minutes, thoughtfully sipping
from his mug. As Dick approached
completion of his task Smithy put
down the mug and picked up the
flexible screened cable connected to the
valve a.f. amplitier on his bench. He
switched this on and turned its volume
to full level. After some moments the
amplifier loudspeaker produced a loud
shum as Smithy applied his finger to the
crocodile clip which connected to th