FABULOUS PROFESSIONAL DISCO SYSTEM

F.A.L. De Luxe PROFESSIONAL carr.
CONSOLE (Powered)

Slide Fade Controls. Autofade with Music Overide on both
mic. and jingle inpuis. Headphone pre-fade monitor with 5
Push-button selector. Ilfuminated V.U. meters. Illuminated
rocker switches. LED cue indicators. Tape or Jingle inputs,
unity gain. Mic. channel with Bass & Treble. Slave outlet.

Treble Control (Music Channel) Output into line (Slave}
Treble Control (Mic. Channel) Autofade Recovery
Bass Control (Music Channel) Microphone Input.
Bass Control (Mic. Channel) Tape/Jingle. 1/P

PAIR MATGHING FULL RANGE
De Luxe 80w LOUDSPEAKERS

Each inc. Pair of Powerful 12 Bass units (with aluminium

etc. £15

TURNTABLES: Garrard
125SB Belt-drive with Low-
Mass ‘S’ arm and Magnetic
Cartridge.

POWER: 120 watts con-
tinuous RMS into 4 ohms
DECK LIGHTS: Fully adjust-
able flexi-beams over each turn-
table with independent switching.
CABINET: Solidly made to with-
stand the rigours of transporting.
Covered in heavy duty leather cloth
type material in attractive colour
combinations Corner cap protectors
Recessed carrying handles.

99

SAVE £100
DEPOSIT £28-88

and

38 weekly List £320.76 ALL THREE
il B IR
S
£9.74 LARGEST
(Total £399) P

EQUIPMENT

centre domes), and High Frequency Horn unit to extend
frequency range to above 17 kHz. Normally £89-95 ea.

FANTASTIC SPEAKER OFF

Make your own
Console with these

DISCO MODULES

TITAN GROUP/DISCO SPKRS

Value RSC Price

"

TWIN 12 SPEAKER CABINET RPN CONTROL UNIT B PN | T12/45R 12” 45w £15-00 £1295

PLUS PAIR 12” SPEAKERS B (mains powered) B & =0 | TI2/60R 12" 60w £22°50  £14.95

of Robust vibration-proof construction. a H T12/100 127 100w £36-00 £25-95

BRIy S S 2 | 34 tolime  contro e icte, €25 00 | Tisien 15T eow - o s708 NP

silver effect trim. Sunken jack socket [jii | iill] ON/OFFE switch for each Table. Carr. £1 T15/70 15 ]OW £28:00  £19:95 Ruiing RMS

with escutcheon at the rear. il |,';;.|‘9|lrd|| MONITOR WNIT with H/Phone T15/100 15" 100w  £41-00  £29-95  Imp 8-15

Pair 12” 20w speakers for wiring in [t £7 95 | T18/100 18" 100w  £51-00  £39.95 ohms
ity i(§) Socket and Vol, Control Carr Free Carr. £1-20, under £18, over this add 6p per £1.

'I"'li;;iiﬁ'l"‘
i

series and front
mounting in above
supplied to com-
plete a 40 watt
unit for lead guitar
or P.A.

i
. il
While stocks last .;l;gli!‘;!ig il

iy
|
Three items :

i
f
i

il

ol
i
h
i

b
A
i

(1) TWIN T/TABLE CONSOLE with
PRE-AMP, and POWER OUTPUT
STAGES (2) & (3) PAIR 50 WATT
LOUDSPEAKERS including 12” UNITS

i FADER UNIT Carr Free

1600w OUTPUT UNIT
Mains powered Carr. £1-50 TE2

B nightly pymts, £9-80 (Total £206-40).
Carr., £4-00,
Also available 200

Carr. £4-75

£7-95
£29-95

CABINETS FOR ABOVE Heavy duty, finished in
black Vynide with Vynair fronts, protective corner
pieces, various sizes cut-outs. TEl 1 X 127 £11-95.
2 % 127 £16-95. Deposit Terms orders over £20.

'ALL RSC PRICES IN VAT
% DISCOMAJOR POWER 50 WATT AMPLIFIER SAGRIFIGE

DISCO CONSOLE with
Limited

stocks of

TITAN

integral Power Amplifier.

% TWIN FULL SIZE BSR
turntables with cueing
device.

% CARTRIDGES with Dia-
mond Styli.

4 3 SEPARATE VOLUME TA/SOA
CONTROLS jor each |t0 be cleared
turntable and Mic. to make way
CONBOLE COMPLETE {for a re-styled
WiTH LIEID. FULL § model.

HEADPHONE = MONI- d Solid state, 3 sep. controlled inputs plus Master control.

o TORING FACILITIES = Raqs Treble & Presence Controls. Vynide covered cab.

Cerms: Deposit £30:00 and 18 fort- | \jin"corner protectives. Value £60. Terms: Dep. £7-95 &

8 monthly payments £4-72 (Total
£39'95

o
Hit g‘l}l:ﬂll‘k'
it

i '
Yl %‘Iﬂii{&ﬁl :\;
i

WATT SYSTEM  £199-95

New Branches at

*LEEDS, *LIVERPOOL &/
*WOLVERHAMPTON

OPEN ALL DAY SATS (5 Day Week)

Prices correct at 11.12.78 E. & O.E. All items subject to availability

£45.71). Matching Cabinets 1 % 127
£29 95. 2 127 £49 95 Carr. £1
l Barclaycard & Access MAIL ORDERS & EXPORT ENQUIRIES TO:—
i PHONE ORDERS quoting AUDIO HOUSE, HENCONNER LANE, LEEDS, 18.
CARD NUMBER accepted Tel: 0532 §776831.
MAIL ORDERS MUST NOT BE SENT TO SHOPS
TERMS C.W.0. or .0.D. No. C.0.D. under £3. POSTAGE 80p PER
ORDER OR AS QUOTED. Phone or Write for FREE CATALOGUE,

MIDDLESBROUGH 103 Linthorpe Rd. (Cl. Wed.) Tel. 247098

BRADFORD 10 North Parade (Closed Wed.). Tel. 25349
BIRMINGHAM 30/31 Great Western Arcade.
(Closed Wed.) Tel. 021-236 1279

CARLISLE 8 English Street (Closed Thurs.). Tel. 38744
COVENTRY 17 Shelton Sq., The Precinct.

{Closed Thurs.) Tel. 25983
DERBY 97 St. Peter's Street (Closed Wed.) Tel. 41361
DEWSBURY 9¢/11 Kingsway (Closed Tues.) Tel
DONCASTER 3 Queensgate, Waterdale Centre.

(Closed Thurs). Tel. 63069
EDINBURGH 101 Lothian Rd. (Closed Wed.) Tel. 229 9501

GLASGOW 326 Argyle St. (Closed Tues.). Tel, 041-248 4158
HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Street (Closed Thurs.). Tel. 56420

LONDON 238 Edgware Road, W.2 (Closed Thurs.).
Tel. 723 1629

*LEEDS 16-18 County (Mecca) Arcade, Briggate

(Closed Wed.). Tel. 449608

468058 *EJVERP@OL 35 Dawson Way, St. John’s Precinct

(Closed Wed.). Tel. 708 9380

B60A Oldham Street
*MANCHESTER (Blosed Wed.). Tel. 236 2778

H*NEWCASTLE UPON TYNE 59 Grainger St.
(Closed Wed.). Tel. 21469
NOTTINGHAM 19/19A Market Street
{Clased Thurs.). Tel. 48068
SHEFFIELD 13 Exchange Street (Castle Mkt. Blds.)
(Closed Thurs.). Tel. 20718

*WOLVERHAMPTON (i thirs).  rer. zsote
KMUSICAL INSTRUMENTS & ACCESSORIES

in stock at these branches

Practical Wireless, April 1979
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i Australia 95¢
New Zealand 95¢
South Africa 9%0c
Malaysia $2.75

.INSTRUMENTS... AUDI

ELECTRONICS..

" t40
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THE CASSETTE TAPE MEDIAM®
UHF/UHEFOLDED COLINEAR AERIAL ARRAY
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TTL

MK 16p 74109 25p
7309 10p 74118 75p
7402 10p 74120 30p
7403 10p 74121 25p
7404 12p 74122 35p
7405 12p 74123 40p
7406 25p 74125 3Bp
7407 25p 74126 35p
7408 f2p 74128 60p
7409 12p 74130 120p
7410 12p 74131 90p
o o
D
Ja2 WP ez sop
7414 5p 14137 a0p
e 255 74138 100p
7417 255 74141 50p
2420 f2p 74142 180p
7421 20p 14143 270p
74144 2I0p
7422 150 74145 55p
7423 200 74147 1g0p
;igg ggp 74148 90p
1427 22" 74150 65p
< P 74151 45p
el fgl’ 74153 45p
1 120 7415 70p
P 74155 45p
7433 28p 74156 45p
7437 20p 74157 45p
7438 20p 74160 55p
;:2? :gp 74161 55p
D 74162 55p
7442 40p 74163 35p
7443 §0p 74164 €0p
7444 60D 74165 60p
7445 §5p 74166 75p
7446 50p 74167  160p
7447 50p 74170  100p
7448 56p 74173 80p
7450 f2p 74174 &0p
7451 12p 74175 60p
7453 i2p 74176 50p
T b din e
s 2o 120m
7472 20p 74180 90p
7473 25p J4181  130p
74182 50p
T 20 74184 1200
7478 235 74185 100p
W0 74188 320p
1480 P 74100  70p
ag] 850 75991 70p
7482 I5p 74150 0p
7483 IS0 74103 60p
7484 00 74198 55p
7485 60p 74105 50
D
7486 25p 74196 50p
7489 130p 74197 50p
7490 25p 74198  100p
7491 40p 74199  100p
7492 35p 74203 90p
;ggi 33: 7LS00  18p
e h sz 8op

o

7497 P
100 80p | 7805 100p
74104 :gp 7812 108p
74105 p 100
74107 25p | 1010 1op
74108 100p | 7818 06p
7824 100p

POWER SUPPLY
CAPACITORS

2200/16  35p 4700/63 120p
2200/63  BOp 4700/70 135p
2200/100 150p 10000/10 1000
3300/30  50p 10000/25 150p
3300/63  90p 15000/15 150p
4700/25  50p 22000/25 200p

4700/40  85p
ENQUIRIES FOR ANY OTHER
TYPES

LINEAh

MURATA ULTRASONIC
TRANSDUCERS 40kHz

Type MA40 LIS Transmit. Type MA40 LIR
Receive. £2-00 each, £3-50 pair. Data 10p

ROTARY SWITCHES BY LORLIN
1 POLE 12 WAY. 2 POLE 6 WAY. 3 POLE
4 WAY. 4 POLE3 WAY. All at 40p Each.

OPTO ELECTRONIC
CORNER

SPECIAL SCOOP OFFER

0-125 or 0-2 inch RED LEDS

15p each. 10 for £1 00, 100 for
£7 50, 1000 for £60-00.

DL747 Seven Segment Common
Anode Displays: Character
Height 0 6” £2 06 each.

FND500 Seven Seament
Common Cathode Displays.
Character Height 0-5”

£1 30 each. 4 for £5-00.

2N5777 Photo-Darlington

60p each.

0 125 or 0-2” Yellow and

Green LEDS 15p each. 10 for
£1 46. 100 for £12 00. HP5082-
7730 160p. HP5082-7750 160p.
ORP12 Japanese 75p each.
Muliard £1 25 each.

DECODER BOARD
CONTAINING

18 - 74156 2 - 74155 2 - 7409
1-741801 - 74150 1 - TIP32

2,60 WAY

EDGE CONNECTORS

Few only left of this
unrepeatable bargain £3 50 each

XTAL MIC Inserts 75p each.
5” Scopetubes SE5J (for
callers only) £15 00 each.
Bias Rejector coils 50-100KHZ
65p each

1MHz Crystals £3-08
Push to Make Switches
20p each.
Chokes 10uH 35p each
100uH 65p each
Futaba 5LT02 Non-Multiplexed
4 Digit Phosphor Diode Display
With A.M./P.M.'Colon £5 00

CMOS
4000 12p 4047 80p
4001 12p 4048 50p
2 12p 4049 25p
4006 80p 4050 25p
4007 14p 4054 100p
4009 30p 4055 130p
4011 12p 4056 120p
4012 12p 4060 100p
4013 30p 4066 35p
4015 50p 4069 12p
4016 30p 4070 12p
4017 50p 4071 12p
4018 55p 4072 12p
4019 40p 4081 12p
4020 50p 4082 12p
4022 50p 4093 70p
4023 12p 4510 60p
4024 40p 4511 70p
4025 12p 4516 65p
4026 80p 4518 65p
4027 30p 4520 65p
4028 45p 4528 80p
4029 50p 4583 70p
i mop

3. p
w3 1wep kK
4040 60p b ¢
4043 60p
4046 wp W K

FX1593
FERRITE RINGS
O/D 12mm, /D 6mm
10 for 70p

TOGGLE SWITCHES

SUB MIN

Single Pole C.O. 65p
Singte Pole C.O, Biased 85p

TRANSISTORS
AY38500 450p NE556 90p | AA113  10p BCi71  12p BDX42 50p BU208 220p
CA3039 70p NES62B  400p | AA217 30p BC172  12p BDY10 100p BY100  25p
CA3046 60p SAD102¢ 1500p | ACI21 30p BC177  45p BF115  20p BY126  15p
CA3060 225p SL917B  €5)p | AC126 20p BC178  15p BFi20  50p BY127  15p
CA3065  200p SN76003N 150p AC127 20p BCi82  10p BFi21 45p BY133  25p
CA3076  250p SN76013N  110p AC127/01 25p BC182L p BF123 45p BY164  50p
CA3080 75p SN76013ND125p | AcCios 20p BC183  10p BFi25  45p BYX94 8p
CA3084  250p SN76023M 110p | aCi51 255 BCI83L 12p BF127  50p C1120  36p
CA3085 85p SN76023ND125p | ACi53 30p BC184  10p BF137  35p Cile4  20p
CA3086 60p SN78033N  150p AC153K 4op BCisal  12p BF154 18p  E100 42p
CA3088  190p SN76227M 160p | .o, oo BC186 200 BFi60  18p Egp 4T
CA3089 ~ 160p SN766228N 180p | .27 300 BC204  12p BFiGI  18p E3q0 605
CA3090AQ 360p SN7686DN 75p | A@iad goh BC205  i2p BFI73  20p Eg99 180p
CA3123E  130p TAA300 100p | A&\ 3sh BC207  12p BFI78  25p Es30 120
CA2130  100p TAA350 190p [ REvil 35'; BC212  i1p BF179  25p L ie..0 et
CA3140 60 TAASS0  35p | Loyo) 335 BC212L  f2p BF180  3op MSERO. 0P
LF356 80p TAAST0  220p | SIS0 0B BC213 12p BF18! 300 YpSA0s 32n
LE357 g0p TAAGSIB t0p | NoUAh 5B BC21SL  15p BF182  30p proidl 3P
LM211H  250p TAATOD  350p | Q<ii) o BC214  isp BF183  25p S
LM300TR5 170p TAAT790  350p ACY42 50p BC214L 418p BF184 20p TIP39A - 409
LM301AN 30p TAD100  150p AD130 1509 BC237 i0p BF186 25p s 409
LM304 2000 TADUO 1300 | “puin yg5on BC237B 15p BF14  fop IIP29C d40p
LM307N 65p TBAT20S  60p BC26s  16p BF195  dop TIPSO b
LM308TO5 100p TBA120T  85p Ag149 80p BC294 30p BF196 10p s 409
LM308Dit 100p TBA480Q 200p AD161 30p BC300 25p BF197 10p U 45p
LM30SK _ 100p TBAS520Q 200p AD162  30p BC301 25p BF198 25p Tioa 409
LM310TO5 150p TBAS30Q 200p AD161/2MP BC303 30p BFigg 250 TIP3 459
LM311TO5 150p TBAS540  200p 7p BC307  15p BF2g0 30p TIP 1é\ op
LM317K 325p TBAS550Q 250p AF114 25p B(C308 15p BF224 20p Tlgg?l gsp
LM324 70p TBAS60C 250 AFHE ggp BC317  12p RgF2ss 20p TlPagC 44
LM339 60p TBA641A122 q AF11 P BC318  12p BF24y fep JiF32  dop
LM348N 90p 50p AF118  80p BC323 30p BF244B  35p TiP3s 70"
LM380 60p TIBA700  180p | AF178  85p BC328  18p RF2s5  25p e p
LM381N g0p IBA720Q 225p | AF139  35p BC337 20p RBF257  25p 1 5  200p
LM382 9gp TBA750Q 200p | AF239  d45p BC338  18p BF2ss  25p T”:Pisc 225p
LM391 180p TBA8SCO  80p | AF279  50p BC348  20p BF259  25p 2 1A 70p
LM555 25p TBAS810 1006p AU110 180p BC461 35p BF271 25p TIP:1E 5p
LM709C 40p TBAS20 100 | BA114 12p BC516  35p RFo74  30p TlP41 80p
LM710TO5 69p TBA920Q 280p | BAf21  12p BC517  35p BR324 30p Pa2a  80p
LM710DIL  65p TCA270Q 220p | BA154 12p BCS47  12p BF336  35p :]r'l 428 85p
LM723TO5 40p TCA270S 220p 1 BA157  15p BCS47B 13p BF337  a5p :FP,;ZC 90p
LM723DIL  40p TCA760 300p BA173 15p BC548 12p  BF451 25p ; 955  70p
LM733 120p TCA4500A 450p BAX13 5p BC548C  14p pgrggy 200 P3055  50p
LM741 20p TDA1008  300p BAX16 Sp BC549B  13p pgrigy 5p TIS90 25p
LM748 40p TDA1034 450p BAW21 20p BCS549C §4p pruze 50p TIS91 25p
LMI303N  100p TDA2002 300p | BB10S  35p BCSS57  13p preas  zoh IN914 5p
LM1458 100p TDA2020 200p BB110 35p BCSS57B  15p ppgoe 50" IN3754  20p
LM3080 75p TLO84 120p BC107  10p BCY34  80p grgo; 503 N4001 5p
LM3900 §5p XR320 250p BC108  10p BCY38 100p grpso 30p [Ndo02 5p
LM3909M 85p XR2206 450p BC108C 15p BCY42  25p BFR80 305 1N4003 Sp
MC1310P t40p XR2207  450p | BC109  10p BCY43  25p P [N4004  5p
P XRezos  600p | BCi09C i5p BCYS8  igp DBEWSS 20D s g
MC1312P  150p P P BFWS0 25 o
MC1314P 1gop JR2216 65D | BC{13  12p BCYS9  25p P IN4005  Bp
P XR2567  250p | BCGiia 15p BCY70 {5p BEWSS  30p Niny g
MCISISP 2300 ypaise 1500 | BGis i5p BCYr 205 BEWSS  30p LA w
MK50398  650p » P BFWOT  30p 8 P
XR4202 150p BC116  15p BCY72 15
P BFxee  25p 2N456A  90p
MM5314  380p XR4212 150D BC117 18 BD115  45p P 5No2s 20p
MM5316 480p XR4739 150p BC118 12p BD121 85p BFX34 25p 2N930 20p
NE520K  150p ZN414 100p ; BC119  25p BDi31  3sp BFX3® 250 juinn, 508
NES55 25p 95H90 T00p 581328 ;gp Sg}gg 35p g;i:g 3?:; 2N1303 30p
1 i3 45p 30!
BC126 20 BD13s  3sp BFXS1 100p 2NIS0 333
BC134  15p BDi36 35p BEX85S  30p ,y .55 g
BC136 16p BDi37 4pp BEX8T  25p S5 OB
ELEC CAPACITORS | ofiy fr D% fog S dimos i
047,25  Ip 4710 8p BC120  30p BD144  1e0p BFYIS 100p 2ZN2483  30p
1/16 Tp 4716 8p BC141 30p BD1s1 foop BEY19 480p
1/25 Tp 4725 8p BC142  30p BD182 1{gop BFY50  20p
1'50 Tp 4735 8p BC1423 30p BD‘gs 130p BFY51 20p
2225 Tp 4750 9p BCi47  10p BD207 70p BFYs2  20p
2235 7p 10010 8p B8C148 p BD22o 65p BFY53 25p
3-3/25 7p 100 16 8p BC148C 14p BD222 §5p BFY93 1{25p
4-7'10 7p 100 25 8p BC149 p BD233 50p BRIC1  35p
4-7/16 7p  100/50 8p BC153  16p BD238 50p BRY39  35p
4:7/25 7p 100/63  16p BCi54  18p BD252  S0p BRY56  35p
4:7/50 Ip 220/16 12p BC157  10p BD263 65p BSX20 20p
6-8/25 Tp 22025  14p BC158  10p BD607 80p BSY40 25p
10110 o 220050 22 BC159 p BD608 80p BSY95  20p
10/16 75 Ss025 119 BC167A 12p BD609 80p BT100A 80p
10725 10 53035 180 BC168  14p BD610  80p BU105 200p
1050 7p 330/50 208 BC169  15p BDX32 200p BU133  180p
22/6V3 p 470/10  14p SPECIAL QUANTITY 2SD234  50p
z2/10 T 4025 19 PRICES  n5777  sop
22/16 20
B 1382,7?5 w | X X | porenmioerers | LiiTeD
22/35 7p KLIN 5KLOG
22/50 B: 1000/25  30p DIODES BY ITT/ | 5K LIN 10K LOG 3%2377100/£5'gg
S N R g T D e B S Lo
pans gg 1000}63 50p Please note, these | 50K LIN 100K LOG | Brea
33/40 8p 1200/63  60p are full spec de- | 100K LIN 250K LOG | BE140
33/50 9p 2200/10  30p vices, gggﬁ tm ?%HEOL((;)G BG157 100
IMLIN  2M LOG R
Texas TIS 88A e
v 2M LIN Alf at 30p Each | BF194 £6-50p
POLY CAPS F.E.T. 10 for £2-30 BF195
1000 PF 5p 0-1uF 6p s 1of1y_|fﬁ‘rE§zo-oo SGK:NS?(EBNPOTSOG SE}S?
200 5p 0-22uF 7 55 or L
3300 53 0-33 uF sg 10 for £2-50 | 10K+10K LIN or LOG | NIXIE TUBES
4700 5p 0:47uF 12 25K+ 25K LIN or LOG
6800 5 10uf  20p EUCETAmp S0K1 50K LIN or LOG | 32°35  T4m
001 UF_ 5p 22uf  25p 10or £2 00 | 100K +100K LIN or LOG | Rpas 1330
0-022uF 5p 4 7uF  35p 250K+250K LIN or LOG | Evases  foop
0-033uF 5p 6:8uF  40p MULLARD 500K+500K LIN or LOG | SNaA 125p
0-047uF  5p 10uF  &0p MODULES IM+IMLIN or LOG GNOA 125p
LP1159 100p 2M+2M LIN or LOG VX9181 70p
LP1153 400p All at 80p Each. §E”2!§ ;gp
LP1165 400 3 p
TANT. BEADS LP1166 400p | DIL SOCKETS XEwsr  sop
0135V  14p 3-3/16V  14p o oo | EDIN HE (| b
0-15/35V 14p 4-7/16V  14p anine it PPN 156 | XnP2s 125p
0-22/35V 14p 4-7/25V  14p IS L
0-33/35V 14p 4-7/35V  14p P
. LP1400 400p
0 47/10V 14p 6-8/6V3 14p Ao 280
0-47/35V 14p 6-8/35V  14p HEh o
0-68/35V 14p 1-0/35V P EPO002 2800
1-00/10V 14p 22/15V  21p g P
1 .00/35V  14p 33/16 25p
1-5'35V ‘:lp 47§3VV ggp
2225V  14p 47/16 p . )
2235V t4p 1003V  25p oy
Min-Max LONDON N1 01-226 1489
2 5pF-6pF All

% SPECIAL OFFER %
2000uF 35v 40p 100 £30

RESISTORS 1/3RDW
100 of 1 type £1 06p E12 only

REED INSERTS One Price
26MM Long
50MM Long

3 5pF-13pF one
7-0pF-35pF price

FERRITE BEADS
6MM long OD
3MM ID TMM

3p each 100 for

PRE SET POTS
100mw Horiz/
Vertical 50R-IM

MICRO BLOCK

2102 250 Nano-Sec
Static RAM (1024 x 1

Chiy 8p Each | BIT)° 22 20 each
i—— w1 4 fQr £8-40
8 for £16 00
YL__A®0 POT. ¢ *
CCRES 2102 450 Nano-Sec
£S Static RAM (1024 x 1

BiT)

£1-00 each *

2112 450 Nano-Sec
Static RAM (256 x 4
27 &2 50 each *

100p

LAS5 30-100KmZ

100p

LA7 <10KHZ
00

100p
LA13 200p Ge .
Case £7 00 each
2513 Character

BZY88 °
ZENER DIODES Generator lower

b R i D

400mw case £7'00 each

OV7-33V10p each | ymsons E. Rom
-_— — £8-00 each

BRIDGE 8212 8 Bit in out

RECTIFIERS Port £3-00 eacn

1 AMP 50V 30

1 AMP 100V 302 8080 AN MPU (CPU)

1 AMP 200V 35p

£12 00 each
1 AMP 400V 35p *

8831 TriState Line
Driver £2:00 each

8833 Tri State Tra~s
Transceiver
£2:00 each

PO~
>pr>

=

v

@

o

<

8

©

MP 200V 55p

8835 Tri State
Transcelver
£2-00 each

AY5-1013 U/ART
£6 00

R.C.A. TRIACS
400V 8 AMP
£

1-20
400V 15 AMP
£1 50

T. POWELL

306 ST PAULS ROAD HIGHBURY CORNER

SHOP HOURS
MON - FR19-5.30 pm

RARCLITARD I B ] SAT 9-'4.30pm
IS | | W, NEARHIGHBURY
VISA {&‘ et \sLAND

F o, X 3 msEc A STATION

ALL PRICES INCLUDE POST AND VAT
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BRITAINS LEADING JOURNAL FOR THE RADIO & ELECTRONIC CONSTRUCTOR

Published by IPC Magazines Ltd., Westover House, West Quay Rd., POOLE, Dorset BH151JG

QUERIES

While we will always try to assist readers
in difficulties with a Practical Wireless
project, we cannot offer advice on
modifications to our designs, nor on com-
mercial radio, TV or electronic equipment.
Please address your letters to the Editor,
Practical Wireless, at the above address,
giving a clear description of the problem
and enclosing a stamped self-addressed
envelope. Only one project per letter please.

Components are usually available from
advertisers. A source will be suggested for
difficult items.

SUBSCRIPTIONS

Subscriptions are available to both home
and overseas addresses at £10-60 per
annum, from ‘‘Practical Wireless’' Sub-
scription Department, Oakfield House,
Perrymount Road, Haywards Heath,
West Sussex RH16 3DH.

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues of PW
are available at 75p each, including post
and packing to addresses at home and
overseas.

Binders are available (Price £2-85 to UK
addresses or £3-45 overseas, including
post and packing) each accommodating
one volume of PW. Please state year and
volume number for which the binder is
required.

Send your orders to Post Sales Depart-
ment, IPC Magazines Ltd., Lavington
House, 25 Lavington Street, London
SE1 OPF.

All prices include VAT where appropriate.
Please make cheques, postal orders, etc.,
payable to IPC Magazines Limited.

COPYRIGHT

© IPC Magazines Limited 1979. Copyright
in all drawings, photographs and articles
published in Practical Wireless is fully
protected and reproduction or imitation in
whole or in part is expressly forbidden.

All reasonable precautions are taken by
Practical Wireless to ensure that the advice
and data given to readers are reliable. We
cannot however guarantee it and we can-
not accept legal responsibility for it. Prices
are those current as we go to press.
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NEWS & VIEWS

Editorial

Citizens’ Band—Yes or No?
PW Personality

Peter Metalli
Citizens’ Band Association

A Letter to the Prime Minister
News ... 4
Letters

Comments from PW readers

Kindly Note
PW “Hythe” Marine Band Receiver, February 1979
PW “Wimborne” Music Centre

Production Lines .
Information on the Iatest products

Hotlines
Recent developments in electromcs

RAE Reprint Announcement

FOR OUR CONSTRUCTORS

VHF/UHF Foided Colinear Aerial Array

A simple design giving 3dB gain over a dipole
Foliow-up to the PW ‘'Sandbanks’’

Modified search-coil designs
VHF Monitor Receiver

A miniature high- performance desngn for n. b f.m.
PW "Winton'’ Stereo Amplifier—2

Beginning constructional details
Logical Noughts and Crosses—1

Pit your wits against the machine

FM Muititester D. Whitfield & M. Tooley
A comprehensive test—«test for the v h. f enthusiast

GENERAL INTEREST

The Cassette Tape Medium .
The development of the Compact Cassette system

. Alan Martin

. Ginsberg

Fred Judd

P.J. Wales
James M. Bryant
E. A. Rule

J. D. Mitchell

. Gordon J. King

Simple Audio Filter Design S. Skepper
An introduction to filter calculatrons

Wireless went to War Ron Ham
Recollections of military communrcatrons up to 1939

Stereo Decoders—Devices & Circuits—1 . M.J. Darby

A survey of current i.c.s and their application

On the Air

Amateur Bands Eric Dowdeswell

Practical Wireless, April 1979

MW Broadcart Ban.ds . Charles Molloy
SW Broadcast Bands . . Charles Molloy

VHF Bands, including What do the VH Fs
have to offer?—3 . Ron Ham
VHF Personality—Guy Stanbury Ron Ham

Our May issue will be published on 6 April
{for details see page 33)

1
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capacitive discharge
electronic ignition
in KIT FORM <

POSTAGE: £1-£2 20p; £2-£3 309; £3-£5 40p;|

£5-£10 60p; over £10 free, minimum order £1. I COLO MOR ‘_93;%5034

Alotofthesevalvesare ~ YALVES AND | (ELECTRONICS) LTD.
e o sennccs TRANSISTORS (170 Goldhawk Rd., London W.12
so we reserve the right Telephone enquiries | Tel. 01-743 0899

q for valves, transis-
0 t h f ', O
@ Smoother running // - D o e e R GO T g_ﬁ*’z";é'°'l“’;0{;‘;;"d;¥
@ Instant all-weather starting \ A e L —_

@ Continual peak performance

@ Longer coil/battery/plug life
@ Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite X4 s a tugh performance, high quality capacitive discharge. electronic
ignitton system in kit form. Tried, tested, proven. reliable and complete, it can be
assembied 1n two or three hours and fitted in 1 3 mins

Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker . There 1s no misfire due to contact breaker
bounce which is elim nated electronically by a pulse suppression circuit which
prevents the unit finng if the points bounce open at high R P,M, Contact breaker
burn is et minated by reducing the current t0 about 1:50th of the norm it will
perform eauatly well with new, old, or even badly pitted points and’is not
dependent upon the dwell time of the contact breakers for recharging the system
Sparkrite incorporates a short circuit protected inverter which eliminates the
probtems of SCR lock on and, therefaore, ehminates the possibility of blowing the
transistors or the SCR. [Most capacitive discharge ignitions are not completely
footproof in this respect) The circuit mcorporates a voltage regulated output for
greatly improved cold starting The circuit includes buiit in static timing hght,
systems function kght, and security changeover switch, All kits fit vehicles with
coit, distributor ignition up to 8 cylinders

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case, Ready drilled, alumimum extruded base and heat
sink, coit mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P,C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pas. earth and fully itlustrated
installation instructions

NOTE — Vehicles with current impulse tachometers {(Smiths code on dial RV1}
will require a tachometer pulse slave unit. Price £3 85 inc. VAT post & packing

Electronic Design Associates, 82 Bath Street, Walsall, WS1 30 Y X o0ty

OPEN UP THE EXCITING WORLD
OF SHORT WAVE LISTENING

SRX-30 o

For the advanced, keen short wave listener, the choice of receiver has usually been between cheap and
nasty or very good but very expensive equipment. We think that the SRX-30 will provide that listener
with excellent performance at a reasonable cost and is the answer to this eternal probiem.

The SRX-30 is based on an advanced drift cancelling loop system which gives spot on dial accuracy
at any frequency between 500 KHz and 30 MHz together with easy to understand frequency readout.
Suitable for all users from raw beginners, thanks to it’s simplicity of operation; to experienced listeners
and amateur operators thanks to it’s advanced technology, the SRX-30 is the best communications
receiver available in it's price range today.

Completely self contained, including operation from mains or 12 volts dc, the SRX-30 is at home on
broadcast or amateur bands. All mode reception of AM. CW. USB. and LSB is provided and receiver
selectivity is automatically switched to give optimum performance on any mode.

Send for full details today or give us a ring and we'll tell you all about the SRX-30. Price £175 inc. vat.,

Carriage by Securicor £3. NEW. CL22 acrial tuner which will match
NEW. Bellsonic almost any receiver to almost any aerial at any
[ “ power supply giving frequency bet;lvefer[xll.S andb 30 MHz. Six switch-
n 2 o fully regulated 12 V ed ranges with fully tunable receiver and aerial
Electronics Desngn Associates, Dept. pPw4 dc outpgﬁt at 3 amps matching capaciloé A worthwhile addition to
82 Bath Street, Walsall, WS13DE. Phone: (9) 614791 continuous rating any SWL station and an instant improvement in
and 5 amps peak aerial matching problems. Price £15.75 inc. vat.
Name rating from 220-240 P & P 66p.
B V ac mains input. NEW. Transform your TRIO 9R 59D, DE or
Address Automatic over current trip for safety. DS with our digital readout unit giving direct
Muititude of uses for the amateur experimenter readout of operating frequency.
or professional user. Incredibly low price £17.28 Complete with fitting instructions. £38.88 inc.
Phone your order with Access or Barclaycard inc.vat. P& P 86p. vat. P & P 28p.
| Send SAE if brochure only required. ‘We also stock the RAK Listener 3 aerial system for the man who demands the best and has the room
Inc. VAT and PP QUANTITY REQ'D, for it. Double dipole system complete with H/D alloy wire, insulators, coaxial feeder, centre connector
N 1 enclose chequePQ's for etc. in an overall length of 75 feet covering the frequency range up to 30 MHz. Price £18. inc. vat.
xs kiT £16.65 P & P 86p. ) o g
£ Also available is the Listener 1 loaded end fed single wire aerial system for restricted space situations.
TACHOPULSE £3.85 == e Sme o Overall length only 15 feet due to use of loading coil and element folding. Ideal aerial for any user of
SLAVE UNIT bl Cheque No short wave bands. Price £7.50 inc. vat. P & P 86p.
Please state polarity pos. or neg. earth . If you need professional oscilloscopes at reasonable prices, please contact us for details of terrific
Access or Barclaycard No. TRIO range. Full range of other test equipment stocked.
For all that’s good in Amateur Radio, contact:
LOWE ELECTRONICS LTD., 119 Cavendish Road, Matlock, Derbyshire. Tel: 0629 2430 or 2817.
For full catalogue, simply send 45p in stamps and request catalogue CPW.
2 Practical Wireless, April 1979
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B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

I OSMOR 10V REED RELAY COILS ik ochm
coil) to fit 3" reeds (not supplied) 2 for 50p.

HF CHOKES, wound on " x 1" {ong ferntes.
4 for 50p.

VHF CHOKES wound on 6-hole tubular
- ferrites. 5 for

DUAL TO18 HEATSINKS 17 x 1" x 3" with
screw-in clamps. 3 for 50p.

MAINS TESTER SCREWDRIVERS 100 to
500V. Standard size 50p. Large 70p.

RADIO PLIERS 63" £1-80. 61" £2-00.
SMALL SIDE CUTTERS (with wire holding device) £4.50

HIGH QUALITY RELAYS, 4 pole C/O, 3A
contacts, 12V DC coil. 150 ohm. Size approx.
17 x3" x 11", with plastic covers. 80p each or
2 for £1.50.

LARGE ELECTROLYTIC PACKS. Contain
range of large electrolytic capacitors. low and
high voltage types, over 40 pieces, £3-00 per
pack {+124% VAT).

Slider Switches. 2 pole make and break {or can
be used as 1 pole change-over by finking the
two centre pins). 4 for 50p.

DUE TO A CHANGE OF SUPPLIER, OUR
STOCK ALUMINIUM BOXES AND VINYL
COVERED EQUIPMENT CASES WILL BE
AS FOLLOWS .

Aluminium boxes with lids

ALY 3" x 2" x 1" 60p
AL2 47 x 3" x 14" 70p
AL3 4" x 3" x 2" BOp
AL4 6" x 4" x 2" 90p
ALS 6" x 4" x 3" £1.25
ALE 8" x 8" x 2" £1.50
AL7 8" x 67 x 3" £1.75
Vinyl Equipment Cases

Blue Vinyl covered steel tops with plain
aluminium lower sections.

BCO 57 x 237 x 23" £1-00
BC1 8" x 437 x 2" £2.00
BC2 6" x 4" x 33" £2.25
B8C3 8" x 53" x 2" £2-50
BC4 10” x 63" x 3" £3-00
BC7 12" x 63" x B" £3-25

MAINS TRANSFORMERS. Type 15/30Q
240V input 15V at 300mA output. £1.50
each.
MAINS TRANSFORMERS. Type 45/100,
240, 220, 110, OV input. 45V output, £1-50
each.

CELESTION 8" x 5" ELIPTICAL
SPEAKERS, 20 ohm, 3 watts rated, £1.50
each + 121% VAT.
IC AUDIO AMP PCB. Output 2 watts into 3
ohm speaker. 12V DC supply, size approx. 53"
x 13" x 1" high, with integral heatsink, com-
plets with circuits. £2.00 each.
NICAD CONVERTER PCB. (Low power in-
verter). Size approx. 4” x 13" x 1” high, 12V DC
supply. 60V DC output. through pot on pcb, for
charging Nicads. etc. lideal for charging por-
tabla batteries from mabile supply). Only needs
one BFY5Q/51/52 or similar transistor, which
can be mounted direct on the pcb pins on
board, fitted with a star-type heatsink {Not
Suppiied). £2-00 each.
THE NEW EAGLE INTERNATIONAL
CATALOGUE 1S AVAILABLE ON RE-
O.UEST containing Audio, In-car, and test
atc.

Telephone

SPECIAL OFFER FOR COMPUTER BUILDERS, ETC.

19 way ribbon cable. decimai caded. 4 metres for 1.25.

13 way heavy duty ribbon cable, decimal coded. {idea! for
PSU runs} 3 metres for £1.50.

CLAREED REED RELAYS, complete with
reeds, TYPE 1. Size approx. 23 x 4" x $" 1
pole make, 9V 400 ohm coil. 35p each. TYPE 2,
Size approx. 24 x 13 x 4", 2 pole make + 2
pole break, 2 x 9V 200 ohm coils. 80p each.
VIDICON SCAN COILS (Transistor type. but
no data) complete with vidicon base £6-50
each. Brend New.

IC TEST CLIPS, clip over IC while stiil
soldered to pcb or in socket, Gold-plated pins,
ideal for experimenters or service engineers. 28
pin DiL £1.75, 40 pin DIL £2 00. Or save by
buying one of each for £3-50.

GLASS BEAD FEEDTHROUGH I[NSU-
LATORS. Solder-in type, overal! dia. approx.
5mm. Pack of approx. 50 for 50p.

DECIMAL KEYBOARDS, pressure sensitive
type, when pressed contacts go from O/C to ap-
prox, 256 ohms. Switches only. no encoders.
Size approx. 3" x 3", with large square touch
plates. 0—9+Clear, A, B, Dual Watch, and spare.
Few only, £2.00 whila stocks iast.

TYPE 8079 FULL RANGE SPEAKER, 10"
dia, 15 ohm. £5-00 each {or 2 for £8-00) +
125% VAT,

PLASTIC PROJECT BOXES with screw on
lids (in black ABS) with brass inserts.

Type NBI approx. 33" x 21" x 13" 45p each
Type NB2 approx. 4” x 3" x 13" 85peach
Type NB3 approx. 43" x 3-;-" x 13" 65peach
Type NB4 approx. 85" » 53" +" £1-50.

DIE/CAST ALUMINIUM BOXES
Send for Latest Price List.

SEMICONDUCTORS

BSX20 (VHF Osc/Mult), 3 for 50p.

BC10B [metal can), 4 for 50p.

PBC 108 (piastic BC108), 5 for 50p.

BFY51 Transistors, 4 for 60p.

BCY72 Transistors, 4 for 50p.

PNP audio type TO5 Transistors, 12 for 25p.

BF152 {UHF amp/mixer). 3 for 50p.

2N3819 Fet. 3 for 60p.

BC148 NPN SILICON, 4 for 50p.

BC158 PNP SILICON, 4 for 50p.

BAY 31 Signal Diodes, 10 for 35p.

IN 4148 {IN914) 10 for 25p.

BC107 (Metal can) 4 for 50p.

SCRs 400V at 3A, stud type, 2 for £1.00,

Tip2955 Silicon PNP power transistor, 60V at
15A. 80 Watts, Flat pack type. 2 for £1-50.

G;RMANIUM DIODES approx 30 for 30p,

741 CG op amps by RCA 4 for £1.

RED LEDs {min. type) 5 for 70p.

TO3 transistor insulator sets 10 for 50p,

PLUGS AND SOCKETS

BNC Plugs, new S0p each.

N/Type Plugs 50 ohm, 60p each. 3 for £1.50.
PL259 Piugs {PTFE) brand new, packed with
reducers, 75p each
$0239 Sockets (PTFE),
fixing type). 60p each.

brand new (4-hole

SOLDER SUCKERS (Piunger type) Stan-
dard Modei, £5-50. Skirted Model. £6. Spare
Nozzles 60p each.

NEW MARKSMAN RANGE OF SOLDER-
iNG IRONS.

$140D 40W 240V £4-50.

§125DK 25W 240V + bits etc.. KIT £5.50.
BENCH STAND with spring and sponge for
Marksman Irons £2:70.

Spare bits MT9 {for 15W} 60p, MT5 {for 25w}
50p, MT10 {for 40W) 55p.

ALL PRICES + 8% VAT.

Dept. P.W.5 STATION ROAD, LITTLEPORT, CAMBS, CB6 1QE

ELY (0353) 860185 (2 lines) Tuesday to Saturday

TCP2 TEMPERATURE CONTROLLED
IRON.

Temperature controlied iron and PSU. £30 +
VAT {£2.40).

SPARE TIPS

Type CC single flat. Type K double fiat fine tip,
Type P, very fine tip £1-50 each + VAT (Bp).
MOST SPARES AVAILABLE.

WELLER SOLDERING IRONS

EXPERT. Built-in-spotlight illuminates work.
Pistol grip with fingertip trigger. High efficiency
copper soldering tip.

EXPERT SOLDER GUN S100D £12.00.
EXPERT SOLDER GUN KIT (spare bits,
cass, atc.) £15-00. Spare bits 40p pair.

MIXED COMPONENT PACKS, containing
resistors, capacitors, pots, etc. All new. Hun-
dreds of items. £2 per pack. while stocks last.

BSR AUTOCHARGE RECORD PLAYER
DECKS with cue device, 33-45-78 RPM, for
77, 10", 12" records. Fitted with SC12M Stereo
Ceramic cartridge and styli. Brand new £14-00
+ 125% VAT, 1
GARRARD AUTOCHANGE RECORD
PLAYER DECKS, Model 6-300, with cue
device, 33-45-78 rp.m. for 7", 107, 12"
records. Fitted with KS418 Stereo Ceramic car-
tridge and styli Brand new £16-00 + 121%
VAT. Please note, record decks sent by
Roadline, atlow 14 days for delivery.

FULL RANGE OF BERNARDS/BABANI
JELECTRONICS BOOKS IN STOCK. SAE.
FOR LIST.

VARICAP TUNERS Mullard type
ELC1043/05. Brand New. £5-00 + 123% VAT.

BARGAIN PACK OF LOW VOLTAGE
ELECTROLYTIC CAPACITORS. Up to 50V
working. Seatroni¢ Manufacture. Approx 100.
£1-50 per pack + 123% VAT.
Dubiller Electrolytics, 50 F, 450V, 2 for 50p.
Dubiller Electrolytics, 100,F, 275V, 2 for 50p.
Plessey Electrolytics, 470 F, 63V, 3 for 50p.
TCC Electrolytics, 1000 F, 30V, 3 for 60p.
Dubiller Electrolytics, 5000 F, 35 V, 50p each.
Dubiller Electralytics, 5000 F, 50V, 60p each
ITT Electrolytics, 6B00 F, 25V, high grade
screw terminals, with nfounting clips, 50p each.
PLEASE ADD 123}% VAT TO ALL
CAPACITORS.

Terms- of Business: CASH WITH ORDER, MIMIMUM ORDER £2. ALL PRICES INCLUDE POST -& PACKING, (UK ONLY). SAE. with-ALL -ENQUIRIES
Please: PLEASE ADD VAT AS SHOWN. ALL GODDS IN STOCK DESPATCHED BY RETUAN. CALLERS WELCOME BY APPOINTMENT ONLY.

professional scopes
you’ve always needed.

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and performance of Calscope.

Calscope set new standards in their products, as you'll discover
when you compare specification and price against the competition
The Calscope Super 10, dual trace 10 MHz has probably the

highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains fluctuations.

The price £219 plus VAT.

The Super 6 is a-portable 6MHz single beam model with easy
to use controls and has a time base range of 1psto100ms/cm
with 10mV sensitivity. Price £162 plus VAT.

Prices correct at time of going to press.
CALSCOPE DISTRIBUTED BY
Marshalls Electronic Components,
Kingsgate House,

Kingsgate Place,
London, N.W.6.

Audio Electronics,

301 Edgware Road, London W.2.
Tel: 01-724 3564

Access and Barclay card facilities

Super 6
£162.00 plus VAT

Maplin Electronics Supplies Ltd.
P.O.Box 3

Rayleigh, Essex.

Tel: 0702 715 155

{Personal Shoppers} Mail Order
ALSCOPE
4 Practical Wireless, April 1979
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" RADIO EXCHANGE LIMITED

NEW ELECTRONIC
MASTER KIT

With special V.H.F. Tuner
Module to construct. A com-
pletely Solderless Electronic
Construction Kit, with ready
drilled Bakelite Panels, Nuts,
Bolts, Wood Screws, etc. Also
in the kit: Transistors, Capaci-
tors, Resistors, Pots, Switches,
Wire, Sleeving, Knobs, Dials,
57 x 3”7 Loudspeaker and
Speaker Case, Crystal Earpiece,
etc. Also ready wound Coils
and Ferrite Rod Aerial. These
are the Projects you can build
with the components supplied

ELECTRONIC ...
CONSTRUCTIOR
KIT E.C.K. 2

Self Contained Multi-Band
V.H.F. Receiver Kit.

8 transistors and 3 diodes. Push
pull output. 3 in. loudspeaker,
gain control, 7 section chrome-
plated telescopic aeriai, V.H.F.

tuning  capacitor,  resistors,
capacitors, transistors, etc. Will
receive T.V. sound, public
service band, aircraft, V.H.F.
tocal stations, etc. Operates
from a 9 volt P.P.7 battery {not
supplied with kit).

Complete kit of parts

£7.95° 2 5

with the kit, together with
comprehensive Instruction Man-
ual Pictorial and  Circuit
Diagrams.
Projects:

V.H.F. Tuner Module % A.M. Tuner
Module % M.W. L.W. Diode Radio
% Six Transistor V.H.F. Earpiece
Radio % One Transistor M.W. L.W.
Radio % Two Transistor Metronome
with variable beat control % Three
Transistor and Diode Radio M.W.
L.W. % Four Transistor Push Puli
Amplifier % Eight Transistor V.H.F.
Loudspeaker Receiver % Variable
A.F. Oscillator % Jiffy MultiTester
% Four Transistor and Diode M.W.
L.W. Radio % A.F. R.F. Signal
Injector % Five Transistor Push Pull
Amplifier % Sensitive Hearing Aid
Amplifier Y% Three Transistor and
Diode Short Wave Radio % Signal
Tracer % Three Transistor Push Pull
Amplifier % One Transistor Class A
Qutput Stage to drive Loudspeaker
% Sensitive Transistor Pre-Amp
% Transistor Tester % Sensitive
Three Transistor Regenerative Radio
% Four Transistor M.\W. L.W. and
Diode Tuner < Five Transistor
M.W. L.W. Trawler Band Regenera-
tive 'Radio % Five Transistor V.H.F.

NEW MODEL R.K.1.

MultiBand A.M. Receiver.

M.W.L.W. Trawler Band and
Three Short Wave Bands. Seven
Transistors and Four Diodes,
Push Pull Output stage. 57 x 3”
Loudspeaker. Internal Ferrite
Rod Aerial. Kit includes all
parts to build it up including
Carrying Strap, Rubber Feet and
ready-drilled Panels. Compre-
hensive Instruction Manual for
stage by stage construction. Uses
P.P.9 Nine Volt Battery.

£8-99* 5"

NEW ROAMER TEN
M

Multiband V.H.F. and
A.M. Receiver. I3 Transistors
and Six Diodes. Quality §”
% 3” Loudspeaker

W ith Multiband V.H.F. section
covering Mobiles, Aircraft, T.V.
Sound, Public Service Band,
Local V.H.F. Stations, etc. and
Muitiband A.M. section with
Airspaced Tuning Capacitor for
easier and accurate tuning,
covering MW.I, MW.2, LW,
Three Short Wave Bands S.W.1,
S.W.2, S.W.3 and Trawler Band.
Built-in Ferrite Rod Aerial for
Medium Wave, Long Wave and
Trawler Band, etc., Chrome-
plated 7 section Telescopic
Aerial, angled and rotatable for
peak Short Wave and V.H.F.

EDU-KIT MAJOR

Completely soiderless Electronic

Construction  Kit. Build fifteen

projects including:—

@ Signal Injector @ Transistor
Tester NPN-PNP @ 7 Transistor
Loudspeaker Radio MW/LW @ 5
Transistor Short Wave Radio.

Components include:

@ 24 Resistors @ 2! Capacitors
@ 10 Transistors @ 5" x 3" Loud-
speaker @ Earpiece @ Mica Base-
board @ 3 I2-way Connectors
® 2 Volume Controls @ 2 Slider
Switches @ | Tuning Condenser
@ 3 Knobs @ Ready Wound MW/
LW/SW Coils @ Ferrite Rod @ 64
yards of wire @ 1 yard of sleeving, etc.
Complete kit of parts

construction plans.
Total building costs:

£9.9 + P&Pand

Ins. £1-10

including

reception. Push-Pull output using
600mW Transistors. Gain. Wave-
Change and Tone Controls. Plus
two Slider Switches. Powered
by P.P.9—9 volt Battery.

Complete kit of parts including
carrying strap. Building Instruc-
tions and operating Manuals.

£14.79+ 54

£1-10

Tuner % Three Transistor Code Prac-
tice Oscillator % Five Transistor
Regenerative Short Wave Radio
“% Four Transistor and two Diodes
M.W. L.W. Loudspeaker Radio
% Seven Transistor M.W. LW, Radio
with Loudspeaker Push Pull output
% One Transistor Home Broadcaster.

£14.99

+P&PELIO
V.H.F. |
AIR
CONVERTER
KIT

Build this converter kit and
receive the aircraft band by
placing it by the side of a radio
g tuned to medium wave or the
YHF band and operating as
shown in the instructions sup-
plied free with all parts.

Uses a retractable chrome-
plated telescopic aerial, gain
control, V.H.F. tuning capacitor,
transistor, etc. Size 54”x1 1”x 34",
All parts including case and plans.

£4.95 + P& Pand

EDU KIT JUNIOR

Electronic

Solderless
Construction Kit. Build these pro-
jects without Soldering Iron or Solder

Completely

% Crystal Radio Medium Woave
Coverage—No Battery necessary

v One Transistor Radio

% 2 Transistor Regenerative Radio

Y 3 Transistor Earpiece Radio
Medium Wave Coverage

% 4 Transistor Medium Wave Loud-
speaker Radio

% Electronic Noise Generator

¥% Electronic Metronome

% 4 Transistor Push/Pull Amplifier

All pares including !_oudspeaker, E_ar-

piece, M\W. Ferrite Road Aerial,

Capacitors, Resistors, Transistors, etc.

Complete kit of parts including

construction plans.

£6-95 * [.2505™

Ins. 60p
i L
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E.V.6 PLUS ONE

RADIO CONSTRUCTION
KIT Q7 -

A compact small
radio kit covering
Medium Wave and |
Long Wave bands.
Rugged Micanite con-
struction and simple
square desigh allows
for easy carrying and positioning.
Ideal for the Garage, Workroom,
Kitchen, etc., has seven Transistors
and four Diodes, quality Loudspeaker,
ready wound Ferrite Rod Aerial and
Carrying Strap. Size 43" x 43" x 43.
All parts and plans excluding 9v PP7
Battery,

£6-25* 270

Build this exciting new design.
Now with 7 Transistors and 4
diodes. MW/LW. Powered by 9V
battery. Ferrite rod aerial, tuning
condenser, volume control, and now
with 3in. loudspeaker. Attractive
case with red speaker grille. Size
9in. x 6%in. x 2%in. approx. All parts
including Case and Plans.

Total Building Costs:

£6.95+P&Fand

Ins. 90p
=it

POCKET
FIVE

NOW WITH 23”LOUDSPEAKER
3 Tuneable wavebands. M.W.,
L.W., and Trawler Band, 7 stages,
5 transistors and 2 diodes,
supersensitive ferrite rod aerial,
attractive black and gold case.
Size 53”7 x 1§ X 33%” approx.
All Parts including Case and
Plans.

Total Building Costs

£4-95* 553

@ Callers side entrance *Lavelis” Shop.

To:RADIO EXCHANGE LTD
61A High Street, Bedford MK40 ISA

@ Open 10-1, 2,30-4.3¢ Mon.-Fri. 9-12 Sat.

nil prices
inciude ¥AT

Tel.: 0234 52367
Reg. No. 788372

lenclose £..........._............
Name .......cooceieeiianes
Address s e ees
PWAT9  cieusocnsosssssccesessrnssssces

wwWw americanradiohistorv com


www.americanradiohistory.com

BENTLEY ACOUSTIC
CORPORATION LTD.

7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX

All prices inclusive of V.A.T. at 123% Telephone 6743

0A2  1-20 | 6AMSA .70 | 6F24 1.00 | 7F8  2.g0|12SR7 1.00 | 35Z4GT 70
0OB2 =50 | 6ANS 78 [ 6F25 1-00{ TH7 1001 13D8 2:00 | 3525GT1-00
0C3 50 | 6AQS 85 | 6F26 -50 { 7R7 2-00{14H7 1.00 | 43 200
0Z4 .75 | 6AQ8 .50 | 6F28 1.00|7V7  2.00{1457 1.00 | 50BS 1.00
1A3 60 | 6ARS 1.05 [ 6F32 1.00 | 7Y4 80} 18 00 | 50CS -75
1ASGT .55 | 6AS7G 1.50 { 6G6G 1-00|7Z4 80{19AQ5 -65 | 50CD6G
1ATGT 1-00 | 6AT6  -75 | 6GH8A .80 | 8D2 501 19BG6G 4.00
IB3GT 65 | 6AU6 .62 [ 6GK5S .75 |8D8 -5, 1.00 | SOEHS 85
1C2 1-00 | 6AV6 .75 | 6GK6 2:00 |9BW6 1-50]{19G6 6-00 | 50 T 1-00
1D5 1,00 | 6AWSAIL-i5 | 6GU7 1.00!9D7 1001 19H] 4-08 | 66KU 1-00
1G6GT 1-00 | 6AX4 1-00 | 6H6GT .50 | 9U8 -45119Y3 +50 | 72 270
1H5GT 1.00 | 6B8G .75 | 6J5GT .80 )10C2 1-00]20D! 270 | 77 .75
114 <30 | 6BA6 <65 | 6F6 <50 {10Ci4  .65|20D4 2.50 | 85A2 1.75
ILD5 100 | 6BC8 1:00 | 617G -50 {10D1_ 1-00] 20F2 85 | 85A3 2.00
ILN5 1.00 | 6BE6 -70 ™ .75 { I0DE7 1.50120L1 1-20 [ 90C1 .50
INSGT 1-00 | 6BG6G 1-00 | 6JUSA 1-00 { 10F1  1-50|{20P1 1-00 | 108C1 50
IRS .50 | 6BH6 1.10 | 6K7G .50 | I0F9 [-00{20P3 .00 | 150C2 1-20
184 <40 | 6BJ6  1-10 | 6K8G .50 | 10F18 75]20P4 1.00 | 215SG 1-66
185 +40 | 6BK7A 1.00 | 6K8GT -55|10L14 -55120P5 .50 | 807 1-10
1T4 <40 | 6BN8 1.50 | 6L1 2.50 | 10L.D11 1-00] 25A6G 1-50 | 956 55
1U4 <70 5 «50 | 6L7 1-00 | 10LD12 +60]25L6G 100 | 1625  2.50
1Us .85 | 6BQ7A 1.40 |6L12 .50 |10PL12 -75{25YS 1.00 | 1821 150
2GK5 100 | 6BR7 2.00 | 6L18 -70 [ 10P13  1.00{25Y5G 1.00 | 5687 2-00
2X2 1.00 | 6BR8 1.25 |6L19  2.00 | 10PI4 3.00{25Z4G .75 |5702 1.2@
3A4 -60 | 6BW6 3.75 [6LDI12 .50 {12A6 1-00(25Z5 1-00 | 5763  3.65
3B7 1-00 { 6BW7 1.00 | 6LD20 1-00 | 12AC6 -80|25Z6G 1-00 | 6057 2.00
3D6 -40 | 6BX6 -45 [6N7GT .75 [12AD6 -80(|28D7 2-90 | 6060 2-00

4 -80 | 6BY7 .50 | 6PL12 .60 | 12AE6 .85|30A5 L.50 | 6067 2.00
3QSGT 1.00 | 6BZ6 1.50 | 6P15 <50 | 12AT6  -50]30C1 -80 | 6146  4-70
384 «65 | 6C4 50 [6Q7G -75 | 12AT7  -52|30C1S 1-00 | 6211 200
3v4 1.00 | 6C6 +50 | 6Q7GT .75 [12AU6 -60|30C17 1-00 | 6463 -00
4CB6  1-00 { 6C9 2-00 | 6Q7(M) -75 | 12AU7 -62|30C18 2.25 [ 6550A 6.75
4GK5 100 { 6C10 1.00 |6R7G 1-00 [ I2AV6 .80 |30F5 1.0 | 7025 2.00
SCG8 1.00 | 6CB6A -65 | 6SA7 .75 [12AX7 -62|30FL2 1.20 | 7193 -60
5R4GY 1-20 | 6C12 .55 [6SC7GT1-00 [ 12BA6 .60 [ 30L1 <40 17475 2.00
T4 2:00 | 6CD6G 4.00 7 . 12BE6  -85130L15 1-00 | 9002 -75
5U4G  1-00 | 6CGBA 6SH7 .80 112BH7 -75}30L17 1-00 | 9006 75
5v4G  1-00 | 6CL6 -75 168J7 80 {12E1  3.50 | 30P4MR A3042 6-00
5Y3GT -65 | 6CLBA 1-00 | 6SK7 1-00 | 12J5GT -45 1.50 | ACPEN2.00
5Z3 1-50 | 6CM7 1.00 { 6SK7GT -70 [12]J7GT -75|30P12 1.00 | AC2PEN
SZ4G 75 | 6CS6 <75 16SL7G 2-00 | 12K5 1. 0P19/

4GT 100 | 6CU5  1-00 | 6SN7G 2-00 | 12K7GT -60 30P4 1.00 } AC2PEN/
6/30L.2 1-00 { 6D3  1.00 37 2K8  -75]30P16 0 D 1.
6A8G 1-40 | 6DE7 1.06 | 6U4GT 1-00 {12Q7GT .60 {30P18 .65 | AC6PEN
6ACT -85 { 6DT6A -85 1G 128A7 .75 30PL1 2.20 1-00
6AGS .65 | GEW6 .85 8 55 112SC7 .55 {30PL12 .65 | AC/P4 1.50
6AG7 -80 | 6ES 2-00 {6V6G  -60 {12SG7 1.00 [30PL131.30 {ACTHI11-50
6AH6 1-00 | 6Fi 1-00 | 6X4 +95 1128H7 .50 |30PL14 1-50 jAL60 2.00
6AJS .70 | 6F6G .80 | 6XSGT -60 {128]7 60 |30PL15 1-30 {ARP3 .60
6AJ8 -55 | 6F12 .70 | 6Y6G 1-00 |12SK7 .60 |35A3 1-00 |ATP4 .50
6AKS .55 | 6F14 1-00 |6Y7G 2-00 {12SN7GT 35C5 <80 {AZ1 1-00
6AK6 1-50 | 6F1S -85 | 7A7 1.50 200 (35D5  1-00 |AZ31 1.10
6AK8 .50 | 6F16 1-60 | 7B6 1-50 |12SQ7  -80 |3SL6GT -85 |AZ41 -60
6ALS  -40 | 6F18 1.00 | 7B7 1-00 |128Q7GT 35wW4 .60 |B36 2.00
6AM6 70 | 6F23 1-00 | TD6 2.00 -80 13523  1-00 |B719 =50

B729 100
BL63  2.00
CL33  2-00

CYIC 1.00
CY31 1-00
D1 -50
D63 50
DAC321-00
DAF91 -40
DAF9 1-00
DCY0 1-00
1-00
1-00

DW. 0
DY51 2.00
DY87/6 .55
DY802 .55
E80CC 4.75
ES0CF 6.00
E80F 5.50
E8ICC 2-00

EI80F 5.50
E182CC5.50
E188CC5-00
E280F 12:50
E1i48 .75

EB34 .50 |[EF92 .75 HLA2DD  [PEN45 1.50| UF41 1.10 |AAI20 -I18{BFI180 .35
EBO1 .40 |EF93  -65 1-50 |PEN45DD | UF80 -50 |AA129 .18|BFI81 -47
EBC41 150 |EF94  -62 [ HN309 2-00 150 | UF85 50 |AAZ13 -21|BFI85 .47
EBC81 1.00 | EF95 55 | HVR2 1.00 |PEN46 1-00| UF89 .55 |ACI07 -18|gpyso .26
EBCO0 -78 |EF97 -0 | HVR2A1-00 | PEN453DD | UL4I 1.00 [AC113 -30|Bry3; .59
EBCO1 -75 | EF98 T2 1.00 2:00 | UL84 90 |AC126 -14|ppys; .53
EBF80 1-00 | EF183 .55 KT8  3.00 |PENDD4020 | UM80 1.00 [AC127 -20
EBFS83 1-00 | EF184 .55 | KT32 1.00 2.60 | UM84 1.50 |AC128 -30{BY100 21
EBF89 .50 | EF804 6-25{ KT41 1.50 |PFL2001-35! UU9 1.00 |AC132 .23|BY114 .21
EBL2l 2.00 |[EH90 .75 (KT44 2.50 |PL33 1.50 | UU12 .50 {AC154 .30|BY126 .18
EC52 1-00 |EK90 .70 |KT63 .801PL36 1.00|UY4l .75 |ACIS6 -30{BY127 .21
EC53 1.50 [EL32 1.00 | KT66 3.50 [PL81 .65 |UY42 .75 |ACI57 .30{BYZ10 .30
EC54 150 |EL34 2-50 [KT71 1-00 [PL81A -75 |UY85 .70 (ACI65 .30|BYZIl .30
EC8 1.00 |[EL37 3.00| KT81 2.50 [PL82 .50 | UI0  1-50{AC166 -30| BYZI12 .30
EC88 1.00 |EL41 1-00|1KT88 6-75 |PL83 .50 | U12/14 1-50 |ACI68 -441pvy13 .39
EC90 .50 |EL8] 100 |L63 ~ .80PL84 .65 |UI8 2-50 [ACIT6 64| £gyiia .36
ECO2 1-00 |EL83 1-00 |[LN119 .75 [PL95 1.00 |UL9  4.00 | AC177 -32| FSyaia .26
EC97 1.06 |[EL84  -50|LN309 2.00 [PL504/500 |U25 1.00 | ACYIS .35
ECC32 1-00 |[EL86  -80 | LZ319 .80 120 | U26 .90 |ACY19 .35|QA9  -H4
ECC33 200 [EL90 -85 | M8136 2.00 |[PLS0O5S 3-10 |U33  2.00 | ACY20 .35]|QA47 .12
ECC35 2.00 | EL95 .95 | M8137 2.00 [PL508 1-85 |U35  2.00 |ACY21 .35/0A70 18
ECC40 1.25 | EL360 2-50 [ M8162 2.00 |[PLS09 3.1¢ | U37  2.00 |ACY22 .35|/0A73 .18
ECC8] .52 EL506 2-50 | M8195 3-00 [PL519 3.75 | U81  1.00 { ACY28 .35/ OA79 .11
ECC82 .52 | EL509 2-50 [ MHL4 1-50 [PT4D 1.50 | UI91 .50 { AD140 .50| OAS8! 11
ECC83 62 |[EM80 1.00 | MHLD6  |PY3l .50 |U251 1-00 | ADI6! -53|0A85 .11
ECC84 .50 | EM81 1-00 1-50 |PY33/2 .50 | U301 1.00 | AF114 -30|0A90 .14
ECC85 .50 |[EM83 1.00 | MX40 .30 [PY80 .50 |U403 1-50 | AF115 -3610A0] .11
ECC86 2.00 |[EM284 1.00 [Ni50 1.00 [PY81 .60 | U404 .75 | AFil7 .2
ECC88 .72 |[EM85 1.00 |[N308 1.50{PY82 .50 |U8OI 1-00 [ AFI21 .35{QA%% HI
ECC91 -50 |[EM87 1.45|N709 .50 [PYs3 - .60 | U4020 1.00 | AF124 .36|QC36 1-00
ECC189 1.00| EMM803 | P61 75 1PYS8  1.12 | VP23 1.00 | AF180 .56]0C44 .35
ECC804 1-00 2.50 | PABC80 -45 |PYS VP41 100 | AFIS6 -64]CC70 .14
ECC8072-80 EY5!  -80 | PCB6 .8 VR150 1-25 | BA115 -16/0C71 -20
ECF80 65 |[EYB] 150 |PC88 .80 [PY800 -65 | VUIIl 1-00|BA116 -21]OC72 -13
ECF82 .55 |[EY83 1.50 |PC92 -85 /PYS0! .65 | VUI20 1.00 |BAI2O -14]0c74 .26
ECF86 .80 {EY86/7 .50 |PCO5 1.00 |PZ30 .50 { VU133 1.00 | BAI30 -12|o¢7s .13
ECH35 2.00 [EY88 1.00 | PC97 .80 |QQV03/10 | W107 1.00 | BA138 :20{gG7¢ .18
ECH42 1.00 {EY91 1.00 [ PC90D .75 v W729 1.50 | BA153 1
ECH81 -55 |EY500 1-45 | PCC84 .40 [QS95/10 X4l 1-50[BC107 -14]QC77 32
ECHS3 1.00 |EZ35 60 | PCC8S .55 1.00 BC108 .14|QC78 = -18
ECHS4 .80 |EZ40 1-00 | PCC88 -65 8v04/73.oo Transistors | BC109 .14 OC78D I8
ECL80 .60 |EZ41 1.00 {PCC8Y -55 [QV06/20 & Diodes |BC113 .30{0C81  -30
ECL82 .60 |EZ80 .50 { PCC189 -65 4.70 | IN4744 .16 |BC115 .18{OC8ID -3¢
ECL83 1.50 [EZ81  -50 |PCF80 .80 [R10  5.00 | 2N404 .21[BCI16 -30{0C82 .13
ECL85 1-00 {EZ90 .95 F82 -45{R19  1.00 | 2N966 .61 |BC118 -2610C82D .13
CL86 .70 |FC4 ~ 1-50 | PCF84 1.00 [UABC80-60 | 2N1756 .58 BCYI0 -53](OC3s3 23
ECLL800  |GYS01 1-40 | PCF86 .65 [UAF42 .75 | 2N2147 99| BCY12 -58|00ss .28
10-00 [GZ30 -75 1 PCF200 1-55 [UBC41 .70 | 2N2297 .26 | BCY33 .23
EF22 1.50 |GZ32 1.00 | PCF201 1-45 [UBC81 -55 | 2N2369 -50| BCY34 .26{QC123 26
EF36 1.00 |GZ33 4-00 | PCF801 -60 [UBF80 -55 |2N3053 -38|BCY38 .26|9C169 -50
EF37A GZ34 2.25 | PCF802 -85 [UBF89 -60 | 2N31212.90| BF158 .21|OC171 .40
2.50 |GZ37 4-00 | PCF805 225 |UBL21 2-00 | 2N3703 -23| BF159 .30]0C172 .41
EF40 2.00 {HABC80  |PCF806 -70 [UC92 .60 |2N3709 .23| BF163 .23}{0C204 .50
EF41  1-00 1-00 |PCH200 _ [UCC84 1:00 | AA119 -18| BFI73 -441 OC206 1-05
EF73 200 |HLI3C 100 1.20 [UCC8S -55
EF80 .45 {HL23 1-50 |PCL82 -65 ({UCF80 -80
EF83 170 |HL23 PCL83 2.00 [UCH2]12-00 | MATCHED TRANSISTOR SETS:—
EF85 50 1.00 ([PCL84 .70 [UCH421-00 | LP15 (AC113, ACI54, ACI157,
EF86 .55 |HL41 1.50 |[PCL86 -85 |[UCHS! -65 | AA120) 75p per pack. 1/0C8ID &
EF89 60 {HL41D! PCL805 -85 |[UCL82 .75 | 2/0C81, £1-00. 1/0C82D & 2/0C82,
EF91 .70 0 | PEN25 1.00 [UCL83 1-00 | 56p. Set of 3/0C83 76p.

Special offer of EF50 valves, soiled, but new and tested, £1 each.
All Goods are unused, tested, and guaranteed. Despatch charges:—50p on all orders below £25 in value. Orders

q_ost free. Orders despatched same day as received. Any parcel insured against damage in transit for 5

per parcel extra.

erms of business available on request. Many others in stock too numerous to list. Please enclose S.A.E. for reply to any
queries. All prices subject to change without notice.

WALL MOUNTING
KITFORHI-Fl
SPEAKERS

% Holds up to
50lbs weight
per speaker.

Fidelity Fastenings FFlisa
precision made, vibration
damped wall fastening for Hi-Fi
and Stereo Speakers of up to
501bs weight each.

Almost undetectable when fitted,
the FF1 allows easy adjustment
of speaker angle, and the rubber  *Rubber friction
mounting ensures that they do mounting for
not move accidentally. Speakers ~ complete

can also be quickly and easily stability.

lifted off for dusting, cleaning and % Easy
redecorating. adjustment of
angle for
Precise stereo
image.

in case of difficulty, direct

from the manufacturer at =
£6.89incP&P _

% Precision cast x
: ik
mounting

brackets. _aw

Available from all good Audio,
Hi-Fi and electrical shops at

SOUTHERN VALVE CO. A

Telephone 01-440/8641 MAIL ORDER ONLY. MINIMUM ORDER 80p
Some ieading makes available. VAT invoices issued on request.
Ali Nev and Boxed. *'Quality”” Branded Valves. d3 hs. BVA etc.
6% Ak d in lieu of 1Al d from our Prices!
NOTE: PLEASE VERIFY CURRENT PRICES. Correct only at time of going to press.

Y

DY86/7 54p |EF86 §5p |GY501 £1-40|PCF802 80p|PL36  £1-00 |PY500A £1.80
DY802 54piEF89 55p |PC86 78p |PCF805 £1-75(PL81A 65p |UBF89 45p
ECC81 60p{EF183 55p IPC88 78p {PCF806 _ 75p{PL83 50p |UCC85 50p
ECC82 ©0p {EF184 §5p {PC97 75p | PCF808 £1-75{PL84 70p |UCHB1 58p
ECC83 60p {EHS0 6 PCS00 65p |PCL82 65p PL500}£1 15 UCL82 7%8
ECC85 50p{EL34 £1.85PCC84 35p {PCLE3 a5p; PL504 : UCL83  £14
ECH81 55p|EL84 52p {PCCBS PCL84 70p|pPi508 £1.70!UF89 55p
ECH84 85p|ELS509 £3-00 |PCC89 50p | PCL80S } 85p PL50S £3-05 {UL41 95p
ECL80 52piEMS 90p |PCC189 65p | PCL8S PL519  £3.30|UL84 90p
ECL82 65p|EY86-7 PCFB0 80p | PCL8E 85p| PL802 £2-80 |UY8BE 60p
ECL86 72p|EY500A £1-60 |PCF86 PCL200 £1-50,,PY88 85p |U25 60p
EF80 41p |EZ80 42p {PCF200 £1- PD500 £3-60)| PYS00 65p |U26 60p
EF85 45p | EZ81 44p | PCF80T  60p| PFL200 £1.35! PY8O1 65p
We offer retum of post service. CWO ONLY, No C.O.D. MANY OTHERS
Post free over £20.  £6 to £20—80p (max.) AVAILABLE

Iltems in stock at_time of going to press but subject to possible market fluctuations

T unavoidable.
STOP PRESS! One valve post 13p, each extra valve Bp. Large valves 2p each extra.
STOCKISTS

MAX 75p. LISTS AND ENQUIRIES. S.AE. PLEASE!
“MICRO” AERIALI
SIZE 127%3" only £3-70p inc. ALL PRICES INCLUDE VAT & 124%.

ENQUIRIES WELCOMED FROM TRADE and RETAIL {same prices}

PRAGTICAL WIRELESS T.V. SOUND TUNER

(Nov. 75 article by A. C. Alnslie) Copy of original articie supplied on request

IF Sub-Assembly (G8) £6-80. P & P 75p.
Mullard ELC1043 V'cap UHF Tuner£5-50. P & P35p.
3.way Station Control Unit £1-20. P & P 25p.
6-way Station Control Unit (Special Offer) £1-00.
Power Supply Prid Circuit Board £1-00. P.& P 30p.
Res, Caps, Semiconds, etc. for above £5-80.
Mains Transformer for above £2-50. P & P 30p.
Add 124% VAT to price of goods. P &P all items 85p.
Callers welcome at shop premises.

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6
(Near W. Hampstead Tube Stn.) Tel. 01-794 8751
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ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS.

20 x 20 WATT STERED AMPLIFIER ,
Viscounl IV unit in teak simutate cabinet. Silver finish rotary controls and
pushbuttons with matching tascia, red mains indicator and sterec jack
sacket. Functions switch for mic. magnetic and arystal pickups, tape tuner
and auxiliary. Rear panel teatures two mains outlets DiN speaker
and input sockets plus fuse 20x20 watts RMS 40x40 watts pe ak.
For use with 8 to 16 ohm speakers.

£22.90

£2.50 pp

ER
SPECIAL OFF
ror personAL shoppers oty | CURRENT BATAI_I]GUE
FREE. 4 dimensienal sterec sound adaptor, when purchasing the
20x20 Viscount amplifier
30x30 WATT AMPLIFIER IN KIT FORM ;
For the experienced constructor com-
plete in every detail, same facilities

as Viscount [V, but with 30x30 output. .
60x60 watts peak. For use with 4.15

ohms speakers. +p&p
£29.00 £2:50

PER PACK

SEE OUR PRICES

Soﬂ.g\\ 30x30 WATT AMPLIFIER IN KIT 1 PACK 1.2 x LP1173 10w. RMS output power audio

amp modules, + 1 LP1182/2 Stereo pre amp for

WITH SPEAKERS ceramic and auxiliary input.
2 Goudman compact 12" bass wooters with cropped size 14,000 OUR PRICE f 4 9 5
Gauss magnet 30 watt RMS handling + 3%" approx £49 00 L prp £100 . &
tweeters and CroSSovers. . i
Yplp 400 PACK 2 2xLP1173 10w AMS outputpowerausic. ACCESSORIES e
BUILTAND READY TO PLAY 39.00 amp modules + 1 LP1184/2. Stereo pre amp for Suitable power supply pans including  comprising BASS, TREBLE,
30x30 Viscount. Available fully built and tested. +p&p £2.50 magnetic, ceramic and auxiliary inputs. mains , rectifier. g VOLUME and BALANCE.

; ' illus. 20 £7.45 " ome £1.95 e 95p
EMISPEAKER BARGAILG ) @/ | ,
10+ 10 AMPLIFIER KIT

13" x 8" approx. woofer with rolled

surround; 2% approx. Audax tweeter,

crossover components and circuit An opportunity to buy a 10 watts per channel stereo

d'“ga','(“ﬂ F';“””""! ’E;I”“""fﬁm :‘é M, amplifier kit which is suitable for use with a ceramic

'2"0 wanszma:WH anckng 3 wa cartridge. The amplifier utilises proven Mullard madules and

8 ohm impedance. is available at a very competitive price. The amplifier kit
comes complete with instructions and includes: & Mullard
LP1183 stereo preamplifier module, two LP1173 power

amplifiers with integral heatsinks, a power supply,

£14.95

Per stereo pair

340 Zobel networks, front and back mounting panels, a finished
+ £3.40 p&p fascia panel, all control potentiometers (bass, treble,

volume and balance), switches, input, output and headphone
BSR P200 £24 95 sockets, wire, and an easily assembled wrap around cabinet
Belt drive chassis turntable unit semi to house the finished unit.
automatic, cueing devics. p&p £2.55 ' p&p £2.05 £11.95
A.D.C. QLM 30 Mk ill Magnetic Cartridge
to suit £1.7%

. =
BARGAINS FOR PERSONAL SHOPPERS 50 WATT MOND

F’

LY - LEQ 5 function men’s digital watch DISCO AMP
Manual single play stainless steef finish £5.95 fzg 95

B s record deck with auto- LCD 5 function men's digital watch £ 95 PP EIZ 60
refurn and cueing lever, {itted with sterec stawniess steel finish 6 . Size approx 13% X B x B
cera::m cdanr'idgedz s"peedsl v;n'h 45hr.um LCD 8 Function CHRONOGRAPH men's digitat £1 2 95 50 watts rrﬁs 100 watts peak output. Big features include two disc
SR~ e watch, stainless steel finish ) i hoth for ceramic cartridges. tape input and micraphone input.
o disca use. pso N pOCKET CALCULATOR. With LED display, memory T s N LU T

OUR PRICE£1 0_95 1255, o TerchragE e £295 Level mixing controls fitted with integral push-pull switches. Independent

bass and trebie controls and master volume.
SPECIAL OFFER. The above 50 watt amp pius 4 Goodmans Type 8P. 8”
speakers. Package price £45.00 + £4.00 P&P,

.

AM/FM DIGITAL CLOCK
RADIO  Accurate 4 Oigst

GARRARD DECK ; 2 Electronic Clock with ¥2” LED

MODEL CC 10A 4 B display. Buzzer and

Record changer with cueing device ks snooze timer

fitted with stereo ceramic cartridge’ L

ready ta fit into your own plinth, e ; 2 : £1 .95

£7.95 p&p £2.00

SANYO Nic/cad. battery, with
mains charger equivalent in

size and replaces 4 SP11
type batts. Size 3%x 17

70 & 100 WATT
MONO DISCO AMP
Size approx.

14" x 4" x 10%".

125 Watt Power Amp Module f‘ 3_95 Brushed aluminium

i tascia and rotary contrels.
Mains power supply for above unit £350 Five vertical slide controls, master volume,
MULLARD Built power supply

£1 50 tapa level, mic level, deck level, PLUS INTER DECK FADER
BECCA 20w Stereo speaker kit comprising g for pertect graduated change from record deck No. 1 to

. e No_ 2. or vice versa. Pre fade level control 70 watt
x 2" approx. ) 28" aparon bassunts + 2 34" agprox £20.00] # s YOU heat et i o fding 1a0vatpesc £57
P+ 'VIDEOMASTER' Super Score TV Game it n. VU meter monitors output level. p&p £4.00
£7.50 £1.50p with pistol mains operation £1 495 Output 100 watts RMS 200 watts peak. 100 watt £65
PORTABLE RADIO/CASSETTE RECOROER, AM/FM with clock. a
LW, MW, SW, VHF mains/battery operation. £41 95
VIDEOMASTER COLOUR DUO 11 SPEAKERS
SHOT TV GAME _Attractive teak finish, modern design,
Choice of three games—Football, Tennis lncorporalln? 2 speal:er"unlts~8"
it ey oo S Gl o it
Prayers. 0pPORTUNITY AT £9.95 onLy i i
AM/FEM STERED TUNER 8 ohms. Power 15 watts RMS.
AMPLIFIER CHASSIS COMPLETE WITH DECODER == 20wattsmax  Per stereo pair
Ready built. Designed in a slim form for compact, modern instaflation. . £17.00
Rotery Controls Vol On/0ff, Bass, Treble, Balance. £6.50 p&
Push Buttons for Gram, Tape, VHF, MW, LW B
Powar Output § watts per channel Sine at 2% THD into 15 Ohm | *
7 watts speech and music. =t - ”
Taps Sensitvty Playback 400mv/ 30K OHM for max output Record 323 EDGWARE ROAD, LONDON W2 FOR PERSONAL SHOPPERS ONLY
200mV/50K output available from 25KHz. (150mV/100K) deviation TANNOY 15" Lancaster corner cabinets,
FM signal Frequancy Rangs {Audio) 50tz fo 1 7KHz within + 14B 21C HIGH STREET, ACTON W3 6NG waditional design £20.95 cacn
Radio FM sensitivity for 3dB below limiting better than 10 uV ACTON: Mail Order only, No callers an. "
AM sensitivity lor 20dB S/N MW 350 uV/Metre LW 1mV/Metre ALL PRICES INCLUDE JAT AT 123%
zs;;;va ﬁpr?cle(;‘gth |I o h‘:'gm Z%d ); Gl p&p All items subject to availability. Price Coﬂ!ﬂ&!t MO0 {0 N DU STRIAL UL TafA EASE ALLOW,
olts omplete with luning dia b
Circuit diagram E 1 £19.95 225 30 January and subject to change without notice. EXTRA TIME FOR YOUR OROER T0 REACH YOU
. F =S

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Half day Thursday. ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK ]
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SOLDERING )
FLUX PASTES

H dy i Is (-
‘ERSIN' A non-corrosive, rosin based
o flux for general and electrical soldering
un Is ens rs in conjunction with ‘Ersin’ Multicore solders.
Ref RF10 48pinc. VAT

‘ARAX' For general metal joining in conjunction with ‘Arax’

of the world’s finest cored solder \Wultcors soiders. hetarta apne var s

4 to do a professional job at home
SAVB lﬁ . p Ersin Multi{ore Solder contains 5 cores of

handy solder non-corrosive flux that instantly cleans heavily { BIB WIRE STRIPPER
i oxidised surfaces and makes fast, reliable
=] gﬁe;?r?sszeg m soldering easy. No extra flux is required. and CUTTER
ont | metres approx. of o S handy size reels of Fitted with unique 8-gauge selector and
T ) i j handle locking device. Sprung for automatic
gﬂ;ggorga%f)\{tblt § . 3 "SAVBIT, 40/60, 60/40 | opening. Strips fiex and cable in seconds.

want il 1, 22mm Ersin
increases life of and ALU-SOL soiver alloys ';2?‘:&'481?4913 97pinc. VAT

its b . .
?gﬁﬁggts A These latest Multicore solder reels are ideal for the toolbox.
E s Popular specifications cover all general and electrical applications
VAT : > p . 4
Size5 58p inc plus a major advance in soldering aluminium. Ask for a free copy of EMERGENCY SOLDER
. ‘Hintson Soldering’ containing clearinstructionstomakeeveryjobeasy. Self-fluxing, tin/lead solder tape that melts with a match.
For soldering 1 ) Jolul:
o joints Toromh For electrical and non-electrical applications.
i Size ES36 39p inc. VAT
) Ref. Alloy Diam. metres Use Price
Two more dispensers to ( . .
. t h mm!} § approx. inc. VAT [ = \
simplif bs. ~ N
P'Cﬂgggeﬁjeezrgﬂ’ﬂézes Sze | 40760 | 16 | 100 | For economical general RO ODRING ) MULTICORE
approx. of 0.71mm solder 3 Tin/Lead purpose repairs and ¢ TR DESOLDERING WICK
for fine wires, small electrical joints. £2.16 T e Absorbs solder instantly from tags,
. components and printed Size | ALU-SOL| 1.6 8.5 For aluminium repairs. - printed circuits, etc. Only needs 40-50
circuits. 4 Also soiders aluminium i watt soldering iron. Quick and easy to use.
69p inc. VAT to copper, brass etc. £2.46 \ Non-corrosive. Size AB10 97pinc. VATJ
) . Size 60/40 0.7 39.6 For fine wires, small
Ord§|ze 1g$\f/m kit wiring or 10 | Tin/Lead components and printed
radio an repairs. circuits. £2.38
2.1 metres approx. of size | saveir | 12 | 137 | Forradio, Tand ECONOPAK
1.22mm solder. 12 ey I (e Areel of 1.2mm ‘Ersin’” Multicore
\Stze 19A 63pinc. VAT/ copper-bit life tenfoid. £2.29 solder for general electrical use.
Size 13A £2.5% inc. VAT
L 5 ! ' ] ; s e A reel of 3mm ‘Arax’
4 i H freat g Multicore solder for general non
Bib Hi-Fi Accessories Limited, : _ B | cicctical use.

dlamakrl .o it \Size16A £2.59 inc. VAT

TTLs BY TEXAS 74221 160p | 74LS192 140p{ 74C157 250p{ LINEAR L.C.s TRANSISTORS TiP41C  78p ) 2N3866 90p j DIODES
7400  13p ) 7497 1s0p | 74251 140p| 74LS193 140p] 74C160 155p| *AY1-0212 600p | *MC1496 100p | AC127/8 20p | BFY51/2 22p | TiIP42A  70p [ *2N3903/4 18p { *BY127  12p
MC3340 120p | AD149 70p | BFYS6 33p | TIP42C  82p | *2N3805/6 20p { *OA47 p
74LS196 120p| 74C162 155p :AY1-5050 212p | *MC3360  120p | AD161/2 45p | BFY90 90p | TIP2955 78p | *2N4036 65p | *OA8] 15p
74278 290p | 74.S221 100p| 74C163 135p| »AYS5-1315 600p | "MFC4000B 120p | pCio7/s 11p | BLYS3 700p | TIPS055 70p | *2N4058/9 12p | *OA85  15p
74LS240 175p| 74C164 120p| *AY5-1317 636p | MKS0398 750p | 5109 11p | BRY39  45p | »1!S43  34p | *aN4oso 12p | *OA90 9p
74L9241 175p] 74C173  120p§ ~AY5-1320 320p | NES531 130p } ~gC147/8 9p | BSX19/20 20p *TiS93  30p | *2N4061/2 18p | *OA91 9
74284 400p| 74LS242 ¥75p| 74C174 160p| *CAS5019 sop | *NE540 200p { »gC14g 10p | *BU105 190p *ZTX108 12p | *2N4123/4 22p | *OA9S5 9
745243 175p ) 74Ci75  210p{ *CA5046 7T0p | NES43K  225p | «pCi57/8 1op | “BUI0S 250p | *ZTX300 13p | *2N4125/6 22p | *OA200  9p
245 175p| 74C192 150p| *CA3048 225p | NE555 25p | *BC159 11p | *BU205 220p | SZTX500 15p | 32N4289  20p | *OA202  10p
7409 19p | 74118 130p 74293 150p | 7408251 200p| 74C193 150p| CA3080E 72p| NES556 70p | *pc16ec 12p | *BU208 240p *ZTX502 18p | *2N4401/3 27p § *1N914 4ap
7416 1sp | 74119 2tep 74294 200p | 74LS257 120p{ 74C194 220p| *CA3089E 225p | NE561B  425p *BC172 12: *BU406 145p | "ZTX504 30p | 2N4427 = G0p | *1Ng16 Tp
7411 24p | 74120 110p | 74298 200p | 7415258 175p{ 74C195 110p} “CA3090AQ NES62B  425p | gCi77/8 17p Md481 1;3;: 2”45;A 250p :2“23317 279 o oI
BC179 . 18 200p | 2N69| 35p p P

28 7 Mddat
T3 30|74 dep|74366  150p ) 74LS373 200) sp0 gERiES| CA3130S 100p | NES6E 1550 | S5cisyjs 1o | MJ2501 225p | oNeo7  25p | 12NS0BS  27p | 1N4D03/4  6p
4000 15p

7414 60p | 74123 s5p | 74367 150p | 74LS374 135p CA3140E 70p | NE567  175p MJ2955 100p | 2N697  45p | *2N5172  27p | 1N4005 ~ 6p
7416 213 74125 55: 368 150p| 8ILS95 120p| 4401 17p] CAB3i60E _75p] RC4i5 'B%?}ﬁ‘ ;“," Md3001 zzsg INTO6A zos 2N5179  27p | 1N4006/7 7p
7417 2Ip | 74126 66p | 74390 2000 B1LSE 1500 4000 17p| FX209  750p | *SN76003N 175p | ~mcaiz/3 110 | TMJE340 “65p | 2N703A  20p | 2N5191  83p | 1NS<01/3 1dp
7420 17p | 74128 75p | 74303 200p s1|E gg “gl’ ‘4006 o5p| ICL7106  925p | *SN76013N 140p .ch/ 123 MJE2955 100p | 2No18  45p | 2N5194  90p | 1N5404/7 18p
7421  40p | 74132 75p | 74480  225p 8153 zzop 4007 1gp| !CL8038  340p | *SN76013ND BCi61 s MJE3055 70p | 2N930 18p | J2N5245  40p | "ZENERS
7422 22p| 74136 75p |74 LS ik Z3op 1 4008 sop| LM3oiA  36p 120p | BG477a  30p | JMPF102 43p | 2NT131/2 20p J2N5296  55p | 2-7V-33V
7423  34p | 74141 70p | SERIES 3302 1.,59 4009 40p| LM311 190p | *SN76023N 140D | #BCs16/7 sos *MPF103/440p | 2N1613  25p 2N5401  50p | 400 mW  9p
7425 30p | 74142 200p | 740500 f@pf G502 an] 4010 50p| LM318  200p | *SN76023ND *BCas7B 16n | -MPF105/640p | 2N1711  25p | "2N5457/3 40p 1w 15
7426 40p 174145  90p | 74LS02  18p| o0 2.,5" 4011 1Ip| LMa324 70p 120p | «gé540C 18p *MPSADS6 30p | 2N2102  60p | *2N5450 40p | SPECIAL
7427 34p | 74147 190p 1 74LS04  20p} oo 215" 4012 18p] LM339 90p | *SN76033N 175p | «BCs5578 16p *MPSA12 50p | 2N2160 120p | 72N5460  40p | OFFERS
7428 36p | 74148 150p 1 74LS08  22pf o) 150p 4013 S0py LM348 85p | *SP8515  750p | «gCsssC 18p MPSAS6 32p | 2N2219A 20p | *2N5485 44p | 100+ 741
7430  17p | 74150 100p | 74LS10  20p) A% 1553 4014 84p| *LM377  175p | "TBAG41B11 Bevr . 18y | MESUGS 63p 2N2222A 20p | "2N6027 48p ]| £16
7432 30p | 74151A 70p | 74LS13  38p] o2i0 205p| 4015 84p| *LM380 50 | , 2250 | BEYTD 13p | *MPSUSs 78p | 2N2369A 16p | 2N6247  190p | 100+ 555
7433 40p | 74153 70p | 74LS14  100p] g0 Toop] 4016 45p| *[MasiaN 150p | *TBAS00  80p | BLYIIZ Zp)ocCs  130p 2N2484  30p | 2NG2s4  130p | £20
7437  35p | 74154 100p | 74LS20  2p| gop 2000 | 4017 80p| *[M389N  140p | TTBASI0 100p | Soled 2“9 OC3s  130p | 2N2646  SOp | 2N6200  65p | 100+
7438 35p | 74155 90p | 741.822  28p{ g3ty zuo: 4018 89p| LM708 - 36p | *TBAS20  80p | ooy azn “R2008B 200p | 2N2004/5 25p | 2N6292  65p | RCA 2N3055
7440 17p | 74156  90p | 74LS27  38p| g3z, 200p 4019 45p| L m710 sop | *TCAQ0 175p | Shfodsm 359 “R201OB 200p { 2N2906A 24p | 2N128  120p £36
7441 70p | 74157 70p | 74LS30  22pf Soo¢ 100, 4020 180p| (Mm733 100p | “TDA%022 600p | »prosen op .T|P29A 40p gN2907A 30p | 3N140  100p | BRIDGE
7442A  60p | 74150 130p | 74LS4T  90p| gens q7an} 4021 110p| M74% 29p | XR2206 400 | g7 568 70p | *TIP20C §5p | *2N2926 9p | 3N201  110p | RECTIFIERS
7443 112p | 74160 100p | 74LS55  30p| gine sos 4022 100p| [M747 7op | XR2207  400p BFggZIS gép :pgggA 48p | 2N3053  20p | 3N204  100p | *1A 50V 21p
ni | e s el peacel D) Gk |l wel B )Wt G aR: BDIGR ) DA B
LM3800  T0p | XR:240 400p
rudsn W5 | 768t SR sepltee T i me| WM p N ‘R |mrme s\ TRAC me)zds gn i o)Ay we
7448 80p | 74165 130p | 74LS85 100p| MC1489 108p | 4027 Sop| LM4136  120p | ZN424E 135D | wgpR7o  30p | TIP32C 82p | 2N3565 30p | 40408  70p § *2A doovV 45
T Vb idiee 140n | 74tSss dop| 75107 160p| 4028 #4p| “MC1310P 150p | ZN425E 400D | «grmep  30p | TIPSBA 90p | "2N3643/4 48p | 40400 &5p | “3A 200V S0P
7451  17p | 74167 200p | 74LSe0  sop| 75182  230p| 4020 1o0p| MC1458  S5p | ZN1034E 200p | *BFRet 30 | TIPSSC 114p | 12N3702/3 12p | 40410 65p | *3A 600V 72p
e i | 770 20 |niSes ool T Mp)am sse) MO W0 BN TR | mEXs 6| TPSIC WP | NGOt 2o |0se4  STh | “4A 400V 100D
7480 17p | 74173 1203 74LS112 m: 75491/2  96p| 4033 ?33',’ VOLTAGE REGULATORS BFX84/5 :m: TiP35A 2259 | *2N3708/9 123 40585 105: 6A 50V %3
7470 36p | 74174 93p | 74LS123 75p| C-MOS 1L.C.s| 4034 200p | Fixed Piastic TO-220 BFX86/7 30p | TIP3SC 290p | 2N3713  300p | 40603 58p | 6A 100V 100p
7472 30p | 74175 85p | 74LS132 ggop| 74C00 25p| 4035 110p| 1A  +ve 1A —ve BFX38  30p | TIP36A 270p | "2N3819  25p | 40673 90p | 6A 400V 120p
7473 34p| 74176 90p | 7415133 eop| 74Co2  25p] 4040 100p} 5V 7805 90p 5V 7905 100p | BEW10  90p | TIP36C 340p | *2N3820 50p | 40841 90p | 10A 400v 200p
el L B L VO
P P P P ] p 1§ p
7476 35p | 74180 93p | 74LS151 100p| 74C10  27p| 4043 90p) 18V 7818 0p 18V 7918 100p H o, *
g ISR E L L o G ) VATRATES A
p b 7 p| 74C20 P 40 p| 100 TO-92 - whi are a
7482 84p | 74384A 150p | 74LS158 120p] 74C30  27p| 4047 100p gv"“}ams 35p 1%‘\’/m")9LoaT°|:§ N 4%
7483A 90p | 74185 150p | 74LS160 100p| 74C32 35p{ 4048 §5p| 12v 78L12 35p 12V 79L12 80p
T o | T oo | 1iLSies laon|Jécds iep|ddss  dsp| SV TELIS Wb 15V 1lis 30| Please add 25p ]
p P P P
7486  3dp | 74191 100p | 7405163 100p| 74C78  75p| 4051 80p| OTHER REGULATORS p&p and VAT at !
7480  210p | 84192 100p | 74LS164 120p| 74C74  0p| 4052 80p] LM309K  135p TBA625B 1200 | appropriate rates.
7490A 33p | 74193 100p | 74LS165 80p] 74C85  200p| 4053 sop| LM317T  200p TL430 §5p
7491  80p | 74194 100p | 74LS173 110p| 74C86 §5p | 4055 125p| LM323K  625p 78HO5KC €75p Govt., Colleges, etc. 17 BURNLEY ROAD
7492A 46p | 74195 95p | 74LS174 110p| 74Co0  95p) 4056 135p | LM723 37p 78MGT2C 135p | orders accepted.
7493A 33p | 74196  95p | 74LS175 110p| 74C95  130p| 4059 600p LONDON NW10
7494 84p | 74197 80p | 74LS181 220p| 74C107 125p[ 4060  115p| OPTO-ELECTRONICS Callers welcome DON 1
74954 70p § 74198 150p | 74LS190 100p{ 74C150 250p | 4063 120p| 2N5777 45p ORP12 90p ORPS1 90p | MON-FRI  $.30-5.30
7406 65p ) 74199 150p | 74LS191 100pl 74Ci51 250p | 4066 55p) OCP74 130p ORP60 90p TIL78 70p | SATURDAY  10.30-4.30 Tel: (01) 452 1500 Telex: 522800
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‘ ' : . This new style course will enable
‘ . anyone to have a real understanding
| ; . i .. by amodern, practical and visual
. ‘ - method. No previous knowledge is

required, no°maths, and an absolute

minimum of theory.

» ’ ' , ) ' You learn the practical Way in
» ere s ow e ~ easy steps mastering all the essentials

of your hobby or to further your
career in electronics or as a self-

you master ummr
) . - v® .- Allthe training can be carried out

in the comfort of your own home

‘ e and at your own pace. A tutor is
e ec ron lcs. _ available to whom you can write, at
. , , : ‘ any time, for advice or help during
' your work. A Certificate is given at

e o‘ ‘o 'l'he pract ical way. the enq of every course. .

1. Build an oscilloscope.

As the first stage of your training, you actually build
your own Cathode ray oscilloscope! This is no toy,
but a test instrument that you will need not only for
the course’s practical experiments, but also later if
you decide to develop your knowledge and enter the .
profession. It remains your property and represents 'y
a very large saving over buying a similar piece of Sncrrens vo ‘x}
essential equipment. i [

2.Read, draw and understand %
circurt diagrams.

in a short time you will be able to read and draw
circuit diagrams, understand the very fundamentals
of television, radio, computers and countless other
electronic devices and their servicing procedures.

3.Carry out over 40 experiments
on hasic circuits,

We show you how to conduct experiments on a wide
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintaining ali ty pes of electronic equipment,
radio, t.v. etc.

4. Free Gift.

All students enrolling in our courses receive a free
circuit board originating from a computer and
containing many different components that can be
used in experiments and provide an excellent example
of current electronic practice.

NS ST RN D DR LN S s e
. . /
Post now,-without obligation, to:- VORI,

| BRITISH NATIONAL RADIO & i
ELECTRONICS SCHOOL

centaany ©
v

P.O. Box 156, Jersey, Channel Islands. I
l NAME : , l
. ADDRESS . ,

Block caps please
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U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE

R.C.S. LOUDSPEAKER BARGAINS
3 ohm. 6 x 4in. £1-50. 7 x 4in. £1-50. 8 x Sin. £2-50. 5in. £1-50.
64in. £1-80. 8in. £2-60. 10in. £3. 12in. £4.
Bohm 22in. £1-50. 3in. £1.50. 5in. £1.50. 10in. £3. 12in. £4.
16 ohm, 6 x 4in, £1-50. 7 x 4in. £1-50. Sin. £1-50. 8in. £2-60.
10in. £3. 12in. £4.

THE “INSTANT” BULK TAPE ERASER

Suitable for cassettes, and all sizes of tape reels.

AC. masix;A: }2300/249V.

Leaflet S.AE. . Post
£5.50 Pou

HEADDEMAGNETISER PROBE £4.75

A.C. ELECTRIC MOTORS

2 Pole, 240V, -2 Amp. Spindle — 1.43
x 0-212in. £1.75. 2 pole, 240V, .15
Amp. Double spindle — 1-75 x 0-16in.
Bach £1-50. 2 Pole, 120V. .5 Amp.
Spindle — 0-75 x 0-2in. Two in series
— 240V. 75p each. Brush Motor. From
a Food Mixer 240V, -3 Amp. High
Speed and Powerful. Spindle — 0-5 x

0-25in.£2:95 post 50p each.

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 24in. sides, 6 x 4in.
95p; 8 x 6in. £1-40; 10 x 7in. £1-35; 14 x %in. £1. 90; 16 x 6in.
£1-85; 12 x 3in. £1-20; 16 x 10in. £220 12 x 8in. £1.70.
ALUMINIUM PANELS, 18 s.w.g. 6 x 4in. 24p; 8 x 6in. 38p; 10 x
7in. 54p; 12 x Sin. 44p; 12 x 8in. 70p; 16 x 6in. 70p; 14 x 9in. 94p-
12 x 12in. £1; 16 x 10in. £1-16.

ALUMINIUM ANGLE BRACKET 6 x £ x $in. 15p.
ALUMINIUM BOXES, MANY SIZES IN STOCK.

4 x 2 x 2in. 86p; 3 x 2 x lin. 60p; 6 x 4 x 2in. £1; 8 x 6 x 3in.
£1-90; 12 x 5 x 3in. £2; 6 X 4 x 4in. £1-30.

DE LUXE BSR HI- FI AUTOCHANGER
Plays 12in. 10in. or 7in. records

Auto or Manual. A high quality 1 7 50
unit backed by BSR,reliability Al

with 12 months guarantee AC. £1]’°“
200/250V. Size 131 x 114in, g
Above motor board 32in,

Below motor board 24in.

With CERAMIC STEREO CAR E

BSR Budget Autochanger stereo ceramic cartridge. £14.956
Garrard 5300. Autochanger with ceramic cartridge. £14.95
Garrard Minichanger. Plays all size records.

Ceramic cartridge. Stereo. £8.95
BSR. P182. Snake arm, flared Aluminium Turntable

Stereo ceramic cartridge. Latest model. £22.50
BSR. Disco Single Player

Cueing Device 1 lin. Turntable. Budget price £19.50

Minimum post 30p. Components List 20p.

s
RADIO COMPONENT SPECIALISTS

Phone orders. Access & Barclay VISA only.

BAKER 150 WATT
QUALITY
TRANSISTOR
MIXER/AMPLIFIER
Professi amplifier using advanced circuit design. Ideal for
disco, groups, P.A. or musical instruments. 4 inputs 4 way mixing.
Master treble, bases and volume controls. 3 speaker output sockets
to suit various combinations of speakers.
4-8-16 ohm. Slave output. Guaranteed. £ 7 9
Details S.A.E. A/C mains 120v. and 240v. £1- 50
BAKER 50 Watt AMPLIFIER 2 inpats £59.
DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to
buildkit. Controls up to 480 watts AC mains.
Post 35p £3 . 25
STEREO PRE-AMP KIT. All parts to build this pre-amp. 3 inputs
for high medium or low gain per channel, with volume control
and P.C. Board. Can be ganged to make
multi-way stereo mixers. Post 85p £2 M 9 5
R.C.S. SOUND TO LIGHT DISPLAY MK 2
Complete kit of parts with R.C.S. printed circuit. Three
h ls. Up to 1,000 watts each, Will operate from 200MV
to 100 watts signal source. Suitable for home Hi-Fi f 1 7
and all Disco Amplifiers. Cabinet extra £4.
200 Watt Rear Reflecting White Light Bulbs. Ideal for Disco
Lights. Edison Screw 75p each or 6 for £4. or 12 for £7.50.
MAINS TRANSFORMERS %
6 VOLT 1AMP.£1.00 3 AMP.£1-95 9 VOLT3 AMP %225
12 VOLT 300 MA. £1.00 750 MA. £1.30 20 VOLT 2 AMP. £2.50
30 VOLT 5 AMP, AND 34 VOLT 2 AMP. C.T. £3-45
20 VOLT 1 AMP. £2.00 20-0-20 VOLT t AMP. £2.95
30 VOLT 15 AMP. £2-75 40 VOLT 2 AMP. £2.95 30V 2 AMP. £3
0-20-40-60 VOLT 1 AMP. £3-50 2 x 18 VOLT 6 AMP. £9.
Low Voltage0-8-12V. 3 AMP £3.
Low Voltage 12-0-12V.2 AMP £3.
GENERAL PURPOSE LOW VOLTAGE. Voltages available at
2A,3,4,5,6,8,9, 10, 12, 15, 18, 24 and 30V £5-80

14,6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £5.80
24,6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £8.50-
34,6, 8,10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £11.00
5A,6,8,10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £14.50

R.C.S. TEAK
COMPACT
SPEAKERS

13 x 10 x 6in.
50 to 14,000 cps.
12 watts rms. 8 ohms

£19 pair 5o 2150

BAKER SPEAKERS = _ ™
"’BIG SOUND" e

Robustly consiructed to stand up to long

{?nods of electronic power.

Bass resonance 55 cps. )

SO £14.00

12in. 40 watt U

GROUP ~50/12"

12in. 60 watt professional

model. 4, 8 or 16 ohms.

Response 30 — 16,000 cps. _

snup 5015 £33.00

15in. 75 watt X
8 or 16 ohms.
Send for leaflets on Disco, P.A. and Group Gear

E.M.I. 131 x 8in

seful response 30-13,000 cps.
4, 8 or 16 ohms.
With aluminium presence dom®
SPEAKER SALE!

With tweeter. And )

lolW- gvt?iteeg ornB :;[l:ls.sover £8'9 5 .
Post 45p

15W model £10-50

8 ohms. Post 65p

GOODMANS 20W Woofer

Size 12 x 10in. 4 ohms.

Rubber cone surround. £9 * 9 5 .
Hi-Fi Bass unit. , Post 65p
GOODMANS 20W Full Range
8in. 8 ohm Hi-Fi Twin Cone

Special unit £5

R.C.S. MINI MODULE HI-FlI KIT
15 x 8lin 3-way Loudspeaker
System, EMI 5in, Bass 5in, Middle
5in, Tweeter with 3-way Crossover
and Ready Cut Baffle. Full assembly
instructions supplied. Response =
60 to 20000cps 12 watt RMS.
8 ohm. £10.95 per kit. Two kits £20.
Postage 75p. One or two kits.

337 WHITEHORSE ROAD, CROYDON

Open 9—6 Sat. 9—5 (Closed all day Wednesday)

Tel. 01-684 1665

@atronics Offer!

2 Metre MONITOR RECEIVER

(as featured in this issue)

Complete kit
for only

£52

We also have available a multi-channel version of the PCB, allowing
up to 7 crystals to be fitted. Kit less crystais—£53.60
Components also available separately:

PCB (single channel} £4-50; {multi-channel} £5.35;
SL6640, £3-85: Crystal filter, £24-85

Kit for boosting output power of
2m transmitters including

40w 2m POWER AMPLIFIER

nominal 40 watts output power. £13-50 + 65p P & P

NEW

c

d PA suitable for CW and FM amplification at 2
metres from a nominal 13-5V {-ve earth} supply (7amps at fuli power}. T/R ‘switching’ is
performed by diodes and } wave lines. A power input of 10 watts is required for the

STIC IC’s from PLESSE

New low cost version of the famous SL600 series communication Ic's are now avaitable. The

less
rystal

from:

‘AVON’

Printed Circuit Coils

For the P.W. Sandbanks, only available from the
designer of the detector. By reducing the coil capacitance,
vast improvements in sensitivity to gold and silver can be
achieved and only four resistors need to be changed for
maximum sensitivity. A complete kit including the PC coil
to fit the Ambit International moulding, the four resistors
required, and instructions for only £2-50 are available

PLESSIS ELECTRONICS,
Castle House, Old Road, Leighton Buzzard, Beds.
Callers by appointment only

{Pat. App. For)

plastic versions, designated SL1600 series, are in DIL8 or DIL14 packaging according to type
PLASTIC

E METAL

A.F. amplifier HH £2.8n8

£2.66

£2.85
Limiting Amp £4-686
VOGAD £4.00
AGC Generator £4.00
AF/VOGAD/Sidetore £9.85
AM/AGC/SSB £7-30
Multimode Det. £3.70
AF/NOGAD —
A.F. Amplifier £2.55
Double Bal. Mod. £4-45
Receive Mixer £4-45

SINCLAIR PRODUCTS microvision tv uk
model £89-95. PDM35 £27-25. mains adap-

SL1610 £1.82 tor £3-24. case £3.25. DM350 £67.80.
SLi1611 £1-82 DM450 £96 50, DM235 £49.45.
SL1612 £1.82 rechargeable batts £7-50. mains adaptor
SL1613 £2.13 £3-70. enterprise prog calculator £21-85,
— w5 cambridge prog calculator £13-13. prog
621 £2.45 library £3 45. mains adaptor £3-20.
SLL iy COMPONENTS send sae for full tist. tib
5 FeCi £1 05. dalo pen 73p. 60 sqins pcb 55p.
SL1623 £2:785) laminate cutter 75p. smali drili 20p. zn4 14
] . £1.05. pcb and extra parts for radio £3-85.
SL1626 £2:75 case £1. INAT48 1-4p. IN40O2 2-9p. 723
SL1630 £1.82 28p. 741 15p. NES55 23p. bc182b, be
SL1640 £2:13 183b, bc184b, bc212b, bc213b, bc214c
SL1641 £2-13 4-5p. plastic equiv bc107 4-8p. $W 5% E12

All prices INCLUDE VA T at current rates
Please note our minimum U.K. post and packing charge, except where
indicated, is 30p. EXPORT ORDERS welcomed.

CATRONICS LTD., COMMUNICATIONS HOUSE

DEPT 984, 20 WALLINGTON SQUARE

WALLINGTON, SURREY SMG BRG
GEF 6700 (9 s, fo 5.30 p.m. Sat. T p.m.}

Tal 01-

rems(ors TOR to 10M 1p. 0-8p for 50+ of
ue. electrolytics 16v
5/1/2/5/10/22mf 5p, 100mf 6p, 1000mf
10p. 1500mf (PC) 3-4p, 10v 2mf 1.7p,
1000mf 5-1p, 2200mf Bp. polyesters 250v
-015, 068, Imf 14p. ceramics 50v E6 22pf
to 47n 2p. polystyrenes 63v E12 10pfto 10n
3p. zeners 400mW E24 2v7 to 33v 7p.
TV GAMES send sae for data. AY-3-8500 +
kit £8-95. rifle kit £4-95. AY-3-8600 + kit
£12.50. stunt cycle chip + kit £10-90. racing
cars chip + kit £17 90.
TRANSFOHMEHS 6-0-6v 100ma 74p,
$a £2 35. 6-3v 14a £1.89. 9-0-9v 76ma

74p. 1a £2, 2a £2.60. 12-0-12v 100ma
90p, 1a £2-49.

IC AUDIO AMPS with pcb. JC12 6W
£1-60. JC20 10W £2-95. send sae for data.
BATTERY ELIMINATORS 3-way type
6/74/9v 300ma £2-95. 100ma radio type
with press-studs Sv £3-35. 9+9v £4.-50.
stabilized type 3/6/74/3v 400ma £5-30. 12v
car convertors 3/44/6/74/9v 800ma £2.50.
BATTERY ELIMINATOR KITS send sae
for data. 100ma radio types with press-studs
43v £1 40, 6v £1 40, 9v £1.40, 43 +43v
£1 80, 6+6v £1-80, 9+9v £1-80. stabilized
8-way types 3/44/6/74/9/12/15/18v 100ma
£2.80, 1Amp £6 40. stabilized power kits 2-
18v 100ma £3-60, 2-30v 1A £6-95. 2-30v
2a £10-95. 12v car convertor 6/73/9v 1a
£1-35

' T-DEC AND CSC BREADBOARDS s-dec

£3-17, t-dec £4.02, u-deca £4 40, u-dechb
£6-73. 16 dil adaptor £2-14. exp300 £6-21,
exp350 £3-40. exp650 £3-89. expdb £2-48.
BI-PAK AUDIO MODULES s450 £23-51.
ALB0O £4-86. pai00 £15 58 spm80 £4-47.
bmt80 £5-95. stereo 30 £20.12.

SWANLEY ELECTRONICS (Dept. PW)
32 Goldsel Rd., Swanley, Kent.

Post 30p extra. prices include VAT
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+ BATTERY FLUORESCENT LIGHTING — |
L L SyperiEr

Type “'B”’ Type ‘D"’ e
(21in.} (12 in.}

o

White Enamel cases as shown above, including lampholders. Type “A” or “B” £1.50. Case only, £1-00. Plastic Lampholders to suit 50p pair. Ceramic
(adaptable) 40p pair. Tubes to fit {21 in.) £1-00. (These can only be supplied when cases are ordered due to risk of postal damage.) Case type “C” {18 in.)

or Case type "D" (12 in.) including lampholders £1-25.

INVERTER TRANSFORMERS, special design for maximum efficiency . £1-.00 each
. Transistor, Heat Sink, Circuit board cut to size, Resistor, Capacitors etc . . .~ < . . . £1.00 pack

21 in. Fittings built and tested Type "A” .. WithTube. ... .............. . e . ] [P D £4.95

12 in. ditto (Batten type) .... Type "A"..... o 114 TS i

THIS IS ABOUT HALF THE PRICE THAT A SIMILAR FITTING WOULD COST YOU ELSEWHERE!I!

WHY NOT DO AS MANY OTHERS ARE DOING, BUILD THEM AND SELL THEM TO YOUR CAMPING FRIENDS?

PRINTED CIRCUITS. WHY NOT MAKE YOUR OWN WITH FOTOLAK POSITIVE LIGHT SENSITIVE LACQUER

Now you can produce perfect printed circuits in minutes! Method: Spray cleaned board lightly with lacquer. When dry. place positive master of required circuit on now sensitised surface. Expose to daylight.
develop and etch. Any number of exact copies can of course be made from one master. Widely used in industry for prototype work.

FOTOLAK Aerosol.. Pre-coated 1/16" Fibre-glass board Plain Copper-clad Fibre-glass Single-sided Doubie
Developer ... Approx. 3-18mm thick. sq. ft. £1. £1.50
( Approx. 2-00mm thick sq. ft. £24 £2.25
408mm x 228mm Approx. 1-00mm thick sq. ft. £1- £1-75

467 mm x 305mm Approx. -79mm thick. sq. ft S 5 B}

Single-sided Copper-clad paxofin.
Pack of 10 sheets each 245mm x 150mm......

Gfiant packs ?f urtl)used rr:jixed compong)msi Weight 4It()s|., the?e contain an assortmmerit | Brand new printed circuit boards containing |.C's., transistors, diodes,
of resistors {carbon and wire-wound); capacitors, (electrolytic. paper, silver-mica, . : - s il .

polyester and polystyrens); transistors, diodes, volurne and pre-set controls and hosts reSI§t0rs, capf:lcnors etc. etc. It is qUIt.e lmposs'lble to list these so we f:}rev
of other 'bits and pieces’. No two bags are the same, but ali contain a jolly good mix- | Selling by weight at £1-00 per Ib. This could include upwards of 100 in-
ture of parts. |deal for the odds and ends box!}! Perbag .. ................. £3-00 tegrated circuits! Send as many £1's as you wish, we will weigh as varied a

parcel as possible and refund your change!
SPECIAL OFFER! Few only 3-channel (each 750 watts) Sound-to-light PLEASE NOTE: All lighting and printed-circuit materials plus 8% VAT.

units. Fantastic value for money! Plug into any Other goods 121%. No VAT on overseas orders. Postage
Ipudspeaker socket. and create your own disco-type INLAND 65p per order. Overseas include extra to cover.
light show! Any mains lamps may be used ... £17-95 We will refund any excess paid. Any enquiries for further

details MUST include stamped addressed envelope!

, G. F. M'LWAR"D- (ELECTRONIC COMPONENT

S LTD.), 369 Alum Rock Road, B'Ham B8 30R. 021-327 2339 -

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2DY

MICROPHONES: EM506 Electret Dual Imp (50K + 600Q) Imp Stick Mic, with Battery . \
£11-00. Electret Model ECM105 Pencll Hand Mics IKQ impedance, with standard jack £2.85,
EM104 Tie Clip, Electret suppliad with battery 1K imp £4-95. UD130 Dual imp (50K + 600Q} our com o”e” a !”
moving coil dynamic mic, cardiod response £8-25p.
BUZZERS, GPO open type 3-6V 30p. Large plastic domed type loud note 6 or 12 voits 50p. X - A
i(‘rlld state Glgﬂsgs#g;ﬁg&es.ﬁ—e-gzé%f vg [t 15ma 78p each. " e o rob ems w’t t ls

AINS TR, all AC primary, postage shown in brackets per tranformer
6-0-6 100ma, 9-0-9 75ma '75p each (15p). 0-4-6-9 150ma .no mounting bracket, 65p P
{20p).12-0-12 100ma 95p {15p). 12V 500ma 95p (22p). 12V 2 amp £2.25 {45p). 12V 4 amp

£2.75 (54p). 15-0-15V 1 amp £2.10 {45p). 30-0-30V 1 amp £2.75 {54p). 0-12-16-20-24-
30v :appeg at 2 amp £4.50 (g4p). 20-0-20V 2 amp £3.50 (g)ttp). 25V 1-? amp £1.48 (45p). . amous
1.5 amp rectified £2-00 {45p). 35V 2 amp, 2-5V 2 amp Toroid £2-95 (45p). 20V 2-5 amp, /

18V
£2.20 (54p). Murata MA401L 40KHZ rec/send transducers £3-25 pair.
SMITHS TRANSISTORISED AUDIBLE WARNING DEVICE, 8-12V, 30p.
BOARDS SURPLUS. Reed Board with 14 12v Reed S.P. make RLAS £1.75. LM309K 5v
Regulator Panet 65p.
Néw LOW COSTPMULTIMETERS,
KRT100, 1000Q. P.V. 1kV AC/DC., 150mA DC current, 0-100K( res. mirror scale, switched
range selector, £4-65.
T101, sama as KRT100 but range selaction is by prod insertion, £3.50.
TAPE HEADS Mono Cassstte £‘|-%0. Stereo version £3.-00.
SOLDER SUCKER, high suction eye protection shield £4.95.
EI;R!'.)JECG’I"’BOXES, black ptastic ABS with lid 75 x 56 x 35 44p; 95 x 71 x 35,562p 115 x
5 x 36 60p.

TERMS: cash with order, {or official orders from colleges etc). Postage 30p unless otherwise
shown, overseas post at cost. VAT inclusive prices. New lllustrated Catalogue now ready. S.A.E.
please.

® The finest components ‘cata-
logue yet published.

® 128 A-4-size pages.

® About 2,500 items clearly
listed and indexed.

@& Profusely illustrated.
® Bargain List sent free.

P Radio, 31 Ct ide, Liverpool L2 2DY. Tel: 051 236 0982.

® At £1.25, incl. p. & p., the
@®atalogue is a bargain.
Send the coupon below now.

HOME RADIO (Components) LTD.,
Dept. PW., 234-240 London Road,
Mitcham, Surrey CR4 3HD

STERNWAY ELECTRICAL LIMITED

3 BRIDE COURT, LONDON EC4Y 8DU
{OFF FLEET STREET)
01 353 8530

SPECIAL OFFERS:—

—_ S . - - -— -— -— o L} L ]
Please write your Name and Address in block capitals

555 28p each or 10 for £2.-10,
556 558p each.
ZN414 65p each.
ORP12 80p each.
741 25p each or 10 for £2.00.
Above prices include V.A.T., please add 40p post and packing for orders under £10.
LOUDSPEAKER OFFERS:—
2} 8 ohm, 23" 25 ohm, 3" 8 ohm, 3" 35 ohm, 33" 156 ohm, 33" 80 ohm, 5" 5 chm, all at
£1.786 each including postage and V.AT.
RESISTANCE SUBSTITUTION BOXES:—
A neat swivelling disc provides close tolarance substitution of 36 preferred value resistors from
5 ohms to 1 megohm. Simply fix clips into circuit and swivel until optimum rasult is achieved.
£3.95 each including postage and V.A.T.
CAPACITANCE SUBSTITUTION BOXES:—
Simitar to resistance box, covering -0001 to -22 mfd. £3-85 each including postage and V.A.T.

PLEASE SEND S.A.E. FOR SPECIAL OFFER LISTS.

NAME. ..

HOME RADIO (Components) LTD., Dept. {Regn No
| P.W. 234-240 London Road, Mitcham, Surrey L

CR4 3HD ondon 912966)
‘ R TER GNs OGN W O s h WIS ED P G A

POST THIS COUPON
with cheque or P.0. for £1-25

I
I
!
1
I
Jd
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MQrShcll’ ) Electionics <7M[> |

A. Marshall (London) Lid., Dept: PW Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01-624 0805 Retail Sales
London: 40-42.Cricklewood Broadway, NW2 3ET: Tel: 01-452 0161/2. Telex: 21492. London: 325 Edgware Road, W2. Tel: 01-723 4242.
Glasgow: 85 West Regent Street, G2 2QD. Tel: 041-332 4133. Bristoi: 1 Straits Parade, Fishponds Road, B516 2LX. Tel: 0272 634201.

TRANSISTORS TIL TRIACS
2N2219  0.38 | 2NB122 0.44 | BC147  0.13| BO24IC  0.65 . ; , y ¢
pzioh 038 | Mi2s 04g|ecias 013 eD2en 0:6s | SUADIN 017 | Sriov 028 | Svredon 075 | SNTeTeN 083 | SNaseN D78 | SNIATdeN 138 | N o e b
2N2221A 0-25 | 2NB128 0.48 | BC149  0.15| Bp242C  0.62 i H k _ i 90 |40 e b 0-80 0-34 300+
SN7402N G.17 | SN7417N 0-25| SN7446AN 0.60) SN7480N 0-60 [ SN7438N 0.54 | SN74150N 090 | 2060 4 400
2222 025 N140 110 ] BCIBD 038 BOXI4 132\ 5hpag3n g.17 | SNP420N 022 | SN7447AN 0.55 | SN748IN 1.80 | SN7487H 1-95 | SK74181N 0-T6 | 225D [ 400 a0 B
2§2369 0.27 {aN200  2.85| BC167  ©0.13| BOXIB  1.80 d p y 0.70 040
SN7404N 0.15 | SN7423N 0.22| SN7448N 0.60 | SN7482N D.80 | SN7A10ON 1.40 | SN74153N 0.85 |226p 8 400
2N2389A 0.27 {40361  0.55( BC188  0-13| BFX30  0.34 - 4 1.00 060 3
I ] o BEIGS  B.43|Be8 0.0 | SN7A0SN 0.22 | SN7425N 022 | SN74SON g 22 | SNTAGIN .05 | SNT4107N 0.24 | SN74154N 1.20 [ 536p 12 400 Prices
%2953 1.60 | 40408 g;g BO177 6.22| BFYSo o235 | SN74USN 0-39 | SN742BN 0-22| SN745IN .22 | SNTABN 120 | SN74118N 0.95 | SNT4155N 0.78 | 246p 18 400 ;%; Hg a
e DavlioMy  DaiEnal o2z BOA0 D23 | SNTAWN 033 | SNTAZIN U-22| SN7453N 020 | SN7485N 0-80 | SN24119N 1.40 | SN74157N 0.78 | 753D 20 400 220 132 roquast
s 03140408 om ) BEITS DI E0S0 735 [ SNAGSN 0.22 | SNTA3ON 0-22| SN7454N 020 | SNTABEN D038 | SNTAT2IN 028 | pisy srucked 74C. | 263 25 400 330 146
e ol dod0s Dt IS L B oS | SNI409N 022 | SNTA3IN 0.22| SN74BON 0.22 | SNT48ON 1.90 | SNAT22N 055 | 3y 745 7als | 40576 A 00 220 148 .
s 038 l40s0s oBZ|BLBL  Daz|E3S 935 | SNIATON 0.20 | SN7A3IN 8.24| SNTATON 0.38 | SN7AS0AN 0.3 | SNTAT23N B.58 0663 8 400 iy s
N Daelioges oS3l hmsit Dz BuiNe 270 | SNIATIN 820 | SNTA3BN 024 SN74720 030 | SN74DIAN D-60 | SN2ATZAN 1.20 | Ses catalogus | 40842 8 450 g 1
T gaeiibess 09l ELISs D21 1300 D31 | SNP41IN 020 | SNT44ON D18 SN7ATSN 038 | SNTASON 0-36 | SNI4125N 045 | for fulirange 2N4444 5 800 196 -
INIss 020120873 ool BCiea D2l Niwe0 159 | SN7413N ©.35 | SN7441AN 0-691 SN7474N 0.26 | SN7493N 0.36 ) SK74141N 0-56 See catalogue for full rsoge
2N3054 ©.72| ACI26  0.48 | BCIBAL 8.12| MJ491 210 [ CMOS
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NEW 1979 CATALOGUE B uick service on ail orders - please af p
COMPONENTS STOCKED . STOCKISTS FOR Cuick servi i1 ord lease add 40,
48 page catalogue, largest range, quality components from tranchised Transistors, diodss, Cs, capacltors, rasisters. VERO NATIONAL for p. & p. 10 &li orders. Telsphone orders
suppliers available in UK. All VAT iaclusive prices. Ovar B,500 line items plus presets, micropracessors, memorias, switches, ANTEX TEXAS £10:00 minimum.
tots more. 50p post paid or 40p to cailers st any of our branches. test equipment, maters, cable, plugs, skts, otc. ELECTROLUBE MULLARD
See catalague for full range SIFAM IEMENS
ARROW HART SESCOSEM

~+ many mors _ CREDIT CARDS WELCOME

200mm (8") annular search head gives wide
scan with easy pinpointing. Simple high ef-

3 deSigns now . ficiency B.F.O. circuitry draws <{ BmA, inexpen-

sive battery gives over 100 hours search time.

Leading detector e “ : . ‘ A good all round low cost metal detector,

. om - \ Ferrous/non ferrous discrimination possible. Ex-

tra lightweight, 300 gms (10.5 ) with

ava|lable as klts i barter?/—elirginates arrrg1 fatigue, e\?ezr? fc::la
child. The lowest priced metal detector.

Super performance true TR/IB (Transmit Receive/Induction Balance) ALT3—£12.95 + £1 towards p+p.

metal detector using the very latest integrated circuitry. The most
sophisticated detector now ava?abl'e in kit form. Range for coin 8” to 12" .
depending on conditions: PP3 battery lasts over 50 hours: fully adjustable Build it yourself. Very detailed manual—ideal
shaft & search head. Plus many other refinements. If you are thinking of for a beginner as a first project (must be able to
buying any other detector — phone us first {without obligation) for a frank solder). Pre-wound search loop and tuning coil,
comparative assessment. Or send S.A.E. for instruction sheet which gives : absolutely everything supplied except tools and
more information than space here permits. battery. The least expensive way of buying. The
‘’Shadow’’ metal detector £29.95 post paid parts bought separately might cost you more,
‘’Shadow’’ kit (pre-wound cails) £22-50 post paid certainly it'd take more time. Makes a-great
Padded headphones £5.50 present for a younger brother, etc. (buy it for
Send 25p for assembly manual refundable against kit him—use it yourself).

purchase ; ALT3 (kit}—£9.95 + £1 towards p+p.

Building your own detector? Then we can supply the q

hardware ‘shell’. Including fully adjustable shaft with Accessories for ALT3

handle. Special clips to mount your own control Stethoscope adaptor 85p post S

housing (any box is suitable) and search head paid

mouldings with adjustabie ball joint hinge. Padded headphones £4-90 post paid

Suitable for any type of detector {BFO-TR-IB-PI, etc.) including those published - Send 25p for Assembly Manual refundable against
in this and other magazines. As used for our own “Shadow” detector. kit purchase.

Supplied undrilled as a kit with full instructions.

Detector *Shell” kit £7.50 post paid

OWING TO INSURMOUNTABLE PRODUCTION
DIFFICULTIES WE HAVE HAD TO DISCONTINUE OUR METAL
DETECTOR DESIGN NOTES OFFER.

QUALITY NOTE: All Altek detectors use high epoxy glass/roller tinned boards. Some manufacturers
still use plain copper which quickly corrodes in damp weather. All Altek detectors are Home Office
approved. Phone in your credit card number now {24 hour answering).

lease .o........o.... o..Callers by appointment

Altek Instruments — T
i\ Dept.PA 1 Green Lane TS 44110
(& D> Walton-on-Thames  Surrey ! ANYTIME !
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5—240 Wa

HY5

Preamplifier

HY30

15 Watts
into 80

HY50

25 Watts
into 80

HY120

60 Watts
into 80

HY200

120 Watts
into 80

HY400

240 Watts
into 4

POWER
SUPPLIES

LL.P. ELECTRONIGS LTD., GROSSLAND HOUSE, NACKINGTON CANTERBURY, KENT, CT4 7AD.

I.L.P. ELECTRONIGS LTD., Tore Purcnss Pric

| Enclose Cheque [] Postal Orders [0 Money Order [J
Please debit my Access account [] Barclaycard account []

GRAHAM BELL HOUSE,ROPER CLOSE, Account number

CANTERBURY, KENT, CT2 7EP. Name and Address
Tel: (0227) 54778.

Regd No. 1032630.

The HY5 is a mono hybrid amplifier ideatly suited for all applications. All common input
functions (mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved
either by a multi-way switch or direct connection to the appropriate pins. The internai volume
and fone circuits merely require connecting to external potentiometers {not included). The HY5
is compatible with all I.L.P. power amplifiers and powet supplies. To ease construction and
mounting a P.C. connector is supplied with each pre-amplifier.

FEATURES: Compiete pre-amplifier in single pack—Multi-function equalization—Low nolse
—Low distortion—High overload—Two simply combined for stereo.

APPLICATIONS : Hi-Fi—Mixers—Disco—Gu.tar and Organ—Public address
SPECIFICATIONS:

INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV: Tuner 100mV;: Microphone 1i0mV:
Auxiliary 3-100mV; input impedance 4 7kQ at 1kHz.

OUTPUTS. Tape 100mV;: Main output 500mV R.M.S.

ACTIVE TONE CONTROLS. Treble & 12dB at 10kHz; Bass = at 100Hz.

DISTORTION. 0-1% at 1kHz. Signal/Noise Ratio 68dB.

OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE £ 16-50V.

Price £6-27 + 78p VAT P&P free.

The HY30 is an exciting New kit from [.L.P, It features a virtually indestructible 1.C. with short

circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6

capacitors, mounting kit, together with easy to follow construction and operating instructions.

This amplifier is ideally suited to the beginner in audio who wishes to use the most up-to-date

technology available.

FEATURES: Complete Kit—Low Distortion—Short, Open and Thermal Protection—Easy to
uild.

APPLICATIONS: Updating audio equipmeni—Guitar practice amplifier—Test amplifier—

audio oscillator.

SPECIFICATIONS:

OUTPUT POWER 15W R.M.S. into 8Q: DISTORTION 0-1% at 1-5W.

INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz— 3dB.

SUPPLY VOLTAGE + 18V.

Price £6-27 4+ 78p VAT P&P free.

The HY50 leads |.L.P.'s totai integration approach to power amplifier design. The amplifier
features an integral heatsink together with the simplicity of no externai components. During the
past three years the amplifier has been refined to the extent that it must be one of the most
reliable and robust High Fidelity modules in the World.

FEATURES: Low Distortion—Integral Heatsink—Only five connections—7 amp output tran-
sistors-——No external components

APPLICATIONS: Medium Power Hi-Fi systems—Low power disco—Guitar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS into 8Q LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 25W

at 1kHz

SIGNAL/NOISE RATIO 75d8B FREQUENCY RESPONSE 10Hz-45kHz—3dB.
SUPPLY VOLTAGE 4 25V SIZE 105 50 25mm

Price £8 18 + £1-02 VAT P&P free

The HY120 is the baby of I.L.P.'s new high power range. Designed to meet the most exacting
requirements including load line and thermal protection this amplifier sets a new standard in
modular design.

FEATURES: Very low distortion—Integral heatsink—Load line protection—Therma! protec-
tion—Five connections—No external components

APPLICATIONS: Hi-Fi—High quality disco—Public address-—Monitor amplifier—Guitar and
organ

SPECIFICATIONS

INPUT SENSITIVITY 500mV.

QUTPUT POWER 60W RMS into 80 LOAD IMPEDANCE 4-162 DISTORTION 0-04% at 60W

at tkHz
ilGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz - 3dB SUPPLY VOLTAGE
235V

SIZE 114 50 85mm
Price £19-01 + £1-52 VAT P&P free.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions such as disco or group while stilf retaining true Hi-Fi performance.
FEATURES : Thermal shutdown—Very low distortion—Load line protection—Integral heatsink
—No external components

APPLICATIONS: Hi-Fi—Disco—Monitor—Power slave—Industrial—Pubtic Address
SPECIFICATIONS

INPUT SENSITIVITY 500mV

CJHIEUT POWER 120W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0-05% at 100W
at 1kHz. :

Slfsh\J/ALINOISE RATIO g6dB FREQUENCY RESPONSE 10H2-45kHz— 3dB SUPPLY VOLTAGE

+
SIZE 114 50 85mm
Price £27-99 + £2-24 VAT P&P free.

The HY400 is {.L.P.’s *Big Daddy’’ of the range producing 240W into 4Q! It has been designed
for high power disco address applications. If the amplifier is to be used at continuous high
power levels a cooling fan is recommended. The amplifier includes all the qualities of the rest
of the family to lead the market as a true high power hi-fidelity power module.

FEATURES: Thermal shutdown--Very low distortion—Load line protection—No external
components.

APPLICATIONS : Public address—Disco—Power slave—Industrial

SPECIFICATIONS

OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-16Q RISTORTION 0-1% at 240W
at 1kHz

SIGSI:JIAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz~3dB SUPPLY VOLTAGE

+ 4!
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £38-61 + £3:09 VAT P&P frea.

PSU36 suitable for two HY30's £6-44 plus 81p VAT, P/P free.
PSUS50 suitable for two HYS50's £8-18 plus £1-02 VAT, P/P free.
PSU70 suitable for two HY120's £14-38 plus £1-17 VAT, P/P free.
PSUQ0 suitable for one HY200 £15-19 plus £1-21 VAT, P/P free.
PSU180 £25 42 + £2-03 VAT.

B1 £0-48 + £0-06 VAT.

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

Signature

Practical Wireless, April 1979
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EVEN LOWER PRICES!!

FROM TIMETRON Recommended by TEMPUS

A well known ine has p & report on
digital watches which supports our conwct.mn that CASIO and
SEIKO are probably the best watches in the world, with CASIO
offering unbeatable value for money,

All CASIO watches have a calendar display, night illumination,
mineral glass and stainless steel cases, water resistant to 100 ft
(except sports waiches—-66)

SPORTS WATCHES

F-100
Left. 9-45mm was £29-95.

£19.95

52Q8.14B
Right 8mm was £44.95

£27.95

iy
Upto 25 func\‘.lons Net, lap and first and second place times to
1/100th sec. F-100. Resin case, strap 52Q8-14B. /S encased
version and S/S bracelet.

50QS-17B 4 digit watch. Identical case to
52QS-14B but with 3 push buttons.

RRP£24-95 £19-95

4 DIGIT WATCHES display hours, minutes, ten seconds,
seconds by flash, am/pm; And with day, date and month. 1 second
to 13 hours stopwatch. Dual time facility.

31QR-20B
Left. 8-5mm 4 digit. Was £35.95

£22.95

54QS-16B
Right. 7-5mm 6 digit. Was £49-95

£29.95

Notillustrated:
51QR-19B 6 digit. Round face. Was £44-95

51QR-18B 6 digit. Round face. Was £49-95

£26-95

6 DIGIT WATCHES (Not Sports) Hours, minutes, seconds and
day of week. Model 54QS has an optional display of hrs, mins,
date, day, ten seconds, seconds by flash; And day, date, month,
year calendar, Selectable 12 hour (with am/pm) or 24 hour clock.

CHRONOGRAPH AND ALARM
CHRONOGRAPH

45CSs.228
Left. Chrono
Was £69-95

46CS-278
Right. A/C.7-8mm £74 95
Was £89-95

CHRONOGRAPH. 6 digits as above, with stopwatch measuring
net, lap and Ist and 2nd place times from 1/100 sec to 6 hrs. Dual
time facility.

ALARM CHRONO, As Chrono above but without dual time. 24
hour alarm with optional hourly chime facility.

60QS-20B Chronograph. Details available

Oﬂreques‘,.
RRP£44.95 £34.95
CALCULATING ALARM CLOCKS
(LCD)
AQ-2000 With stopwatch and calendar. £24.95
g e £35.95
o, £29.95

cQ-82

6 digit LC Display of time, with night light. Four alarms, one with
snooze facility. Calculator with %, , K. One year battery.

12x54x24ins, £19'95

(£24-95)

LCD calculators with full memory, %, , K. Most
have battery saving APO (Automatic Power-Off).
LC-79 Sensof touch Mini Card with APO. A very rigid
4 x24x3;ins. Beautifully styled. Pouch £15.95.
LC-841 APO. Rigid #x23x 44 ins. Pouch £12-95.
NEW HL series. Two AA batteries last 6,000-10,000 hours.
HL-801 B digits £9-95. HL-101 (10) £12.95, HL-121. £19-95.
LCd Scientific Calculators. FX-48 £19-95. FX-2500 £21.95,
FX-3100 £25.95, FX-8000 £29.95.

Most CASIO products in stock. Send 15p for brochures.

Prices include VAT, P & P. Scnd cheque, P.O. or phone your |

Access or B'card number to—

TIMETRON

- Dept. P.W._, Beaumont
Suitc. 164-167 East Road
Cambridpe CB1.1DB
Telephone 0223 67503

Callers welcome by appointment -

14

£24.95 |

£39.95 |

THE SINGLAIR PDM35 Dlglial Multlmeter

Now a digital mulu- ¥ ¥ 7"
meter at an analogue
price and look at the
spec!

D.C. VOLTS 1mv-
1000v(1% — 1 count)
10m(} input.
A.C.VOLTS 1v-500v
40Hz-BkHz {1% +2
counts).

D.C. CURRENT

1 inA-200mA (1%
count}.
RESISTANCE 10Q-
20mQ (1 5%+ 1

count) £29.80 cwo -
or £30.95 company or govt purchase order
Adaptor £3.20 Padded case £3 20 30kV probe
£18.92
New DM 350 33 digit multimeter @ £69.90. SAE for details
New DM 450 @ £96. SAE for details
THE SINCLAIR MICROVISION
The amazing pocket TV that will
pick up programs throughout the
world, complete with rechargeable
pattenrs International model
£149.95 inc VAT
UK model £39 inc VAT:
Adaptors £6-00.Battery £1.16,
Sae (for detaited 8rochure ex-stock}
Portable 3% dign 6 function
Muttmeter
OC volts imV to 1000V
ACvolts TmVio 750V
AC & DCcurrent 14 Ato YA
Resstance 141 10 20nud
£49.95. Diode test 0 Tu A to 1 mA
ine VAT Cash with O4CT 300y 1npur DC acc 1 0% AC
Case £8.50. Adaptor £3.75 CWO acc 1 5% 30Hz-10KH.
Rach. Batts. £8.95

SINCLAIR ENTERPRISE

79 step prugrammable calculatar
£23.95 +86p (T gonomelne functions ings
postage. ete. | has sevep ndependent
memones which can be used
under program control forward
o1 backward stepping facility for
examirng the stored programme
and conditinal branching under
program cuntral We have
thrawn i case mains adaptor

atkaling battery and a three
volume software library con
tng 316 programs and an

instruction maniial

KRAME

We witt maich any jower eavertisea price on b cash with
arder basis if competitar has goods in'stock
9 October Place, Holders Hill Road. London NW14 1£J
Tetex 888941 Attn. Kramer K7. Tel. 01-202 2373

Mail arder unl‘ SAE lor data sheets Exaou snguince welcome

os MAB ET LTD We make transformers
amongst other things
LOW VOLTAGE TRANSFORMERS: Pgm 240V ac.
6-3V_1-5A £2.95; 3A £3.60; 6A CT £6.85; 12V 1.5A
£3-35; 3A CT £6.. 85; 6A CT £8.50; 15V 0-6A £2- 75; 18V
1°6A CT £6-85; 24V 1-5A 6-85; 3A CT £8.50; 5A CT
gﬂ'zv 20. 8A CT £26-75; 12A CT £35-00; 40V 3A CT
5
TWIN SEC TRANSFORMERS: Prim 240V a
6V 0-6A + 6V 0-6A; 9V 0.4A + 9V 0-4A; 12V03A+12V
0-3A: 20V 0-15A + 20V O.15A; all at £3.65 each; 15V
0-75A + 15V 0-75A £5.65; 15V 1-5A + 15V 1.5A £7:75;
18V 1A + 18V 1A 6-85; 18V 1.5A + 18V 15A £8.50; 20V
1-5A + 20V 1.5A £8. JO 12V 4A + 12V 4A £10-50; 25V
2A + 25V 2A £10-50.
MIDGET RECTIFIER TRANSFORMERS Prim 240V ac.
6-0-6V 1-5A or 9-0-9V 1A £3-00 each; 12V-0-12V 1A or
20V-0-20V 0-75A £3- 75 aach 9-0- 9V 0-3Ao0r 12V-0-12V
0-25A or 20V-0-20V 0-15A £2.85 each
LT TRANSFORMERS TAPPED SEC. p
0-10-12-14-16-18V 2A £6-50; 4A £8. 25, 0 1
24-30V 2A £7.35; 4A £10.50; 0-20-30-60V 1
2A £10-50; 0-40-50-60-80-100-110V 1A £10-5!
MAINS TRANSFORMERS SPECIAL OFFER:

grim 240V ac.
50-0-250V 80Ma. 6 3V 1A £2.00; 250V 100Ma. 6 3V
2A £3-00; SV 3A £2 60, 25V 0-3A £1-00.
. LOUDSP

%3"‘ 8Q, %m 80r 250 2%in 84, 3in 350, 34in 3,8, 16 or

(1, ali at 1-25 each; 5 x 3in 4, 8, 15 or 250), £1-50; 7 x

gm 308 126 25 or 800, £1.75; 8 X 5in 4, 8 or 250, £3-00;

in
”|NSTANT" ‘BULK CASSETTE/TAPE ERASER
Instant erasure of cassettes, and any dmmeler of tape spools,
demagnenses tape heads, 200/240V ac. £6-00.
POWER SUPPLY, TWIN OUTPUT Prlm 240V ac.
New, British manufacture, smoothed d.c. output 20V 1-5A,
pius stabilised output of 15V 100 Ma, plus 12V ac 0-5A out-
put, complete with diagram, £3-50.
EDGEWISE LEVEL METER FSD 200/uA
Size 19 X 18 x 20mm 8000 £1-10.
CHARGING METERS 1% ins dlameter
2Aor 3A £1.25 each; 5A or 10A £1.80 each.
SYNCHRONOUS GEARED MOTORS, 240V ac.
Brand new, bull( in ear box 1 or 20 RPH. £1-25 each.
O/P TRANSFOR FOR VALVE AMPLIFIERS
P.P. sec tapped 3-8- 150 A-A BK. 30W £15:25; A-A 3K,
50w £22.75; 100W [EL31, KT88, etc.) £31-25.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covers valve amplifters 30W to 400w £1-00.
MULTIWAY SCREENED CABLE, PVC COVERED
36 way £1-00; 25 way 75p; 14 way 50p; 6 way 25p; 4
way 20p; 2 way 10p; 1 way 8p; 4 way individually screen-
ed 25p£ar metre, fig 8 twin stereo do screaned 16p, metre.
MAIN E
4 way, 3A 30p metre; fig for loudspeakers etc. £5-00 100

etres.
CON ENSE
Efectrolytic, 400/400V 75p; 2000/30V 30p; 1200/75 50p;
2200/40V  40p; Paper tubular, W/E 4/160V, 6/160V,
2/150v, 0 |/Z dov 5p each.
CARRIAGE EXTRA ON ALL ORDERS
ALL PRICES INCLUDE V.AT.

Callers by appointmaent only. S.A.E. Enquiries, Lists.
46, Kenilworth Road, Edgware, Middx.

Z 15-20-
8 £8.25;

HA8 8YG. Tel: 01-958 9314

CABINETS (TEAK VENEERED)

DISCOUNT
SPEAKERS

Imp8or15 asapp.

Guarantees:
TITAN 5 years
FANE LIFETIME
OTHERS 1 year
ALL PRICES
INC. VAT
Prices correctat 23.1.79
Sonic
HI-FI TYPES List/Value  Price
5" FANE 501 Mid or Full range Sp. Price  £4-95
8" A_F. Model 80 Dual Cone Sp. Price  £4.95
8" A.F. Model 83 Duat Cone Sp. Price  £6-95
FANE 8” 808T Dual Cone Sp. Price  £3-95
1 WH'FEDALE L'TON 3xP kit Pr. £60-70 £35.95
10" DENTON 2 xP KIT Pair £39-15 £21.95
10" GLENDALE 3xP KiT £82-44 £58-95
A.F_FRI 8" SPKR KIT Sp. Price Pair  £14:95
8" FANE MODE ONE KIT Sp. Price Pair  £19-99
10” ELAC Model 10RM 10-15w Sp. Price  £2.50

20" x 114" x 91" Suitable for Mode 1 or FRI Kits and
Limited Number £6-95 ea.

Models 80, 83 or BOST Spkrs.

GROUP/DISCO TYPES
12" TITAN T12/45R £15.00
12" TITAN T12/60R £22.50
127 TITAN T12/100A 100w £36.00
" CELESTION G12 £16-50
12" CELESTION G12H 30w 22-00
12" CELESTION G12/50 50w £25.75
12" GOODM 2P Sp. Price
12" GOODMANS 12 PG Sp. Price
12" FANE 'SPECIALIST P.A. 80 29.95
5 o 80 £29.95
12", L DISCO 100 £31-95
120, " GUITAR BOL  £28-95
12, ,, GUITAR 100L £31.95
12" GUITAR 80B  £29.95
12" FANE CRESCENDO 80 £44.95
12" £49-95
oz = 5 12A £64-45
TPL . £67-67
12" 12 BASS £63-95
15" TITAN T15/70 70w £28-00
15* TITAN T15/100 100w £41.00
15" FANE SPEC[ALIST BASS 85 £41:95
ASS 100 £44.50
15" GOODMANS SE. Price
15" FANE CRESCENDO/1 5 82-66
18", 0 ASS £85-95
154 i 15/1OOLT £74-69
5" . M 15/160 160w £107-23

COLOSSUS 200w £121.91
18”TITANT18/100 100w £51.00
8" GOODMANS 18P Sp. Price
B" CELESTION G18C £53-00

'IB" FANE CRESCENDO 18A £114.97
18", BASS £101-86
18" . ‘COLOSSUS' 200w £129-81

PLEASE STATE IMPEDANCE.

HORN UNITS (Carr. 85p)

CELESTIDN MH1000 25w £17-00

FANE 910 MK |l 50w £17-75

. 920 100w £62-95
. J44 30-50w £7-95
w J7350w £11.75
" J10450-70w £16-95

HIGH POWER ‘CROSS-OVERS’

FANE HPX 1R or HPx 2R Carr. 35p £3.65

ADD-ON HIGH FREQUENCY UNITS

F.AL "Add-on Carr. £1 £41.95

TITAN T1H 70w Carr. £1 £33-00

TITAN TS2H 100w Carr. £1 £33.00

TITAN T2H Carr. £1 £39-00

BIG DISCOUNTS ON

£12.95

£26.95

WHARFEDALE SPEAKER KITS

LINTON 3XP

Power handling 30 watts DIN £60-70
DENTON 2XP

Power handling 25 watts DIN £39:15

Also for personal shoppers only

Uistivalue pnco

£35.95

£21.95

AMPS, TTABLES, JINGLE MACHINES,
DISCO CONSOLES, LIGHTING, CABINETS,

CREDIT TERMS AVAILABLE  °rders £20
Phone orders pted from A & B Y

card holders.
403 SAUCHIEHALL STREET
Tel: 041 332 0700

Mail Orders/Export enquiries ont
Shopping Centre, NEWCASTLE. Add

GLASGOW

214 Nawgate

Hi-Fi spkrs. or klts Otherwise add £1-25 (12” Spkr)

1-60(15") £2-50 (18"}
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A breadboard as
DIg as your ideas,

EXPERIMENTOR 325 £2.54 EXPERIMENTOR 650 £3-60
The ideal Breadboard for 1 chip circuits. Perfect for checking out Microprocessors.
Accepts 8, 14, 16 and up to 22 pin IC’s. EXP 650 has 270 contacts including two
‘ Has 130 contact points including two 20-point bus-bars with 0.6” centres.
5 10-point bus-bars. EXPERIMENTOR QUAD BUS

STRIP £2.30 Need more bus-bars, clip
EXPERIMENTOR 600£6-30 on an EXP 4B and you have four 40-point

The Breadboard for quick construction of bus-strips with 8-, 12- and 16-line
'I\_/hcroprocessors and other circuits. address, create data-buses by combining
v EXP 600 has 550 contacts including two EXP 4B, Bus Strips.

&, 40-point bus-bars with 0.6” centres. e

No soldering simply plug all
standard components in and out, nickel-
silver contacts allow Breadboard and
components to be used over and over
again without damage.

Adaptable accepts any
component without adaptors or jumper
leads, use 22-30 gauge solid wire for
jumper leads.

Mix and Match large and small
chips in the same circuit. Use 300 series
for smaller and 0.3" pitch DIP’s. 600 series

EXPERIMENTOR 350 £3-15 EXPERIMENTOR 300 £5-75

for Microprocessors with 0.6" centre EXP 350 e e
channel for full fan-out with larger Chips. , specifically designed for the ota
. g hobbyist working with up 10 3 x 14 DIP The‘IZOSFngtS ideal Breadboard, accepts
Smallest to Biggest, remember IC's. With 270 contact points includingtwo 8 % 14 DIP or 5x 16 DIP, has 550 contact
CSC's Breadboards “snap-lock” together 20-point bus-bars the EXP 350 accepts points including two 40-point bus-bars,
p p "
S0 you can start with a small idea and any size DIP with 0.3" spacing. accepts any size DIP with 0.3" spacing.
expand your ideas to as Big a i .
Breadboarding area as you like. Marked Contact Points transfer Tailor-Made Breadboards e.g.
. component by component from a project requires up to 5 x 14 DIP chips
Easy Permanent Mounting, letter/number position on Breadboard to and needs up to six bus-bars. Which to
using four screws from front or six self- finished P.C. Board or Wiring Table. buy? Easy from the table below select an
tappers from rear. Vinyl-insulated backing Ruggedly built of abrasion- EXP 300 plus an EXP 4B, total cost
lets you fasten to any surface. resistant materials that withstand 100°C. £10.58.
) MOD! .
Pick any project that you want to build, or any part FLNO CONTACT OLES '<?f§5‘5°w'3!> (inc.fd’igpiil?vm
of a project that you want to test or modify.
Count up the number of IC’s you need for the o %0 e £7.29
project. EXP 600 550 use with 0.6” PITCH DIP's £7.88
Then simply look up in the box opposite the EXP 350 270 3 £4.21
Breadboard you require. EXP 650 2 e :
If you need more than two bus-bars simply add the ° 7 use wih 06" PITCHDIP'S 70
correct number of Quad-Bus Strips. GET EXP 325 130 1 £254
STARTED NOW FOR AS LITTLE AS £2.54. EXP 4B FOUR 40-point Bus-Bars — £329
How to order. Telephone 0799 21682 and give your Access, CONTINENTAL SPECIALTIES CORPORATION
American Express or Barclaycard number, and your order wif be in Europe, Africa, Mid-East: CSC UK LTD. Dept. M62
LS e ifnnndg o order, enciosing. ﬁgee%?rvypg;g ghire Hill Industrial Estate, Units 1 and 2 :
, Or ste 1 5 affron Walden, Essex CB11 3AQ
For fuil catalogue showing all CSC proﬁggm;rstgﬁ;rpagrg:gihg ¥6L|;r§>3h:o7nf7f\7lumber: eSXAFFRON A

TO ALL TRADERS, MAIL ORDER HOUSES
CONTACT MRS TINA KNIGHT FOR “PROFIT-PACKAGE” DETAILS

Practical Wireless, April 1979 15
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SUPERSOUND 13 HI-FI MONO AMPLIFIER

A superb solid state audio ampli-
fier. Brand new components
throughout. 5 silicon tran-
sistors plus 2 power output
transistors in push-pull.

Full wave rectification,

Output  approx. 13
watts r.m.s. into 8
ohms. .Frequency re-

sponse 12Hz 30KHz =

3db. Fully integrated
pre-amplifier stage with
separate \rolume Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic of
crystal cartridge. Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knobs,
escutcheon panel input and output plugs. Overall
size 3”7 hig 6" wide x 747 deep. AC 200/250V.
PRICE£16 oo,P &P £1-20.

HARVERSONIC MODEL P.A.
TWO ZERO

An advanced solid state general
purpose mono amplifier suitable
for Public Address system.
Disco, Guitar, Gram.. etc. Features 3 individually con-
trolled inputs {each input has a separate 2 slage Dre-
amp). Input 1. [5mv into 47k. Input 2. 15my into 47k.
(suitable for use with mic. ot guitar-etc.). Input 3
200mv into | meg. suitable for gram. tuner, or tape etc.
Full mixing facilities with full range bass & treble
controls. All inputs plug into standard jack sockets on
front panel. Qutput socket on rear of chassis for an 8
ohm or 16 ohm speaker. Output in excess of 20 watts
R.M.S. Very attractively finished purpose built cabinet
made from black vinyl covered steel, with a brushed
anodised aluminium front escutcheon. For ac mains
operation 200/240v. Size approx. 123" w. X 5" h. x74"d.
Special introductory Price £28-00-£2-50 carr. & pkg.
“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" X 144" ¥ 14" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
ceilings. walls, doors, under tables. ¢tc., and used with
or without baffie. Send S.A.E. for full details.

Only £8-40 each + p. & p. (one 90p, two £1-10),
Now available in either 8” round version or 4% - 84"
rectangular. 10 watts RMS 60Hz-20KHZ £5-25 -+
P. & P, (one 65p, two 75p).

STEREO MAGNETIC PRE-AMP. Sens. 3mV in for
100mV out. 15 to 35V neg. earth. Equ. £ 1dB from
30Hz to 20K Hz. Input impedance 47K. Size 13”
237 ~ 54"H. £2-60 + 20p P. & P.

27 PLASTIC CONE HF TWEETER 4 ohm, £3-50 per
matched pair - 50p P. & P.

MAINS OPERATED SOLID STATE

AM/FM STEREO TUNER

200/240V  Mains oper-
ated Solid State FM AM
Stereo Tuner. Covering
M.W. AM. 540-1605
l]élféz VHF/FM 88-108

Built-in Ferrite rod aerial
for M.W. Full AFC and
AGC on AM and FM.
Stereo  Beacon Lamp
Built in Pre-amps with variable output

Indicator.
voltage adjustable by pre-set control. Max o/p Voltage
600m/v RMS into 20K. Simulated Teak finish cabinet.
Wwill match almost any amplifier. Size 84"w x 4”h X

9t’d ap
LIMlTED NUMBER ONLY at £28-00 -

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural amplifier with an output
of 14 watts from 2 ELB4s in push-pull: Super repro-
duction of both music and speech with negligible hum
Separale inputs for mike and gram allow records and
announcements to follow each other. Fully shrouded
section wound output transformer to match 3-15
speaker and 2 independent volume controls. and
separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 ELS84s, ECC33.
EF86 and EZ80 rectifier. Simple instruction booklet
25p + SAE (Free with parts). All parts_sold separately.
ONLY £15.50, P. & P. £1:40. Also available ready
built and tested £20-00, P. & P. £1-40.

STEREO DECODER

SIZE 2" X 3" x }” ready built. Pre-aligned and tested
for 9-16V neg. earth operation. Can be fitted to almost
any FM VHF radio or tuner. Stereo beacon light can
be fitted if required. Full details and instructions (in-
clusive of hints and ups) supplied. £6:00 plus 20p.
P. & P. Stereo beacon light if required 40p extra.

SPECIAL OFFER
Stightly shop soiled radios by well-known manufacturer
for AC Mains or battery use. MW and FM bands.
Dynamic M/coil speakers. telescopic aerial and internal
ferrite aerial. Earpiece socket for personal listening.
Finished in attracuve simulated leatherette. Size
7"H %W 4”

: £1-50 P. & P.

D approx. Fully guaranleed
Bargain price of only £10-00 - £1:30p. & p

MODEL FL4

Few only similar to above. but battery operation only
and fitted with twin sDeakers. Four wave bands, MW,
FM and two VHF bands for reception of aircraft and
some public services. ONLY £9-50 - £1-30 p. & p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS app
54 in, wide. Qur price £2-00 yd. length. P. & P. 50p per yd. (min. 1
yd.). S.A.E. for samples.

HARVERSONIC SUPERSOUND
10 - 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integral pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify fo suil magnelic cartridge—instructions in-
cluded. Output stage for any speakers from 8 to 15
ohms. Compact design. all parts supplied including
drilled metalwork. high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—
no extras lo buy. Simple step by step instructions
enable any constructor to build an amplifier 10 be
proud of. Brief 'specification: Powsar output: 14 watts

m.s. per channel into 5 ohms. Frequency response:
i3dB 12-30,000 Hz Sensitivity: better than 80mV into
IM € Full power bandwidth: *3dB 12-15,000 Hz.
Bass boost approx. to £ 12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amb.
Power requirements 35v. at 1 -0 amp.
Overall Size 12w, = 87d. < !
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S.A.E.
* AMPLIFIER KIT £14-50 P. & P. 80p
(Magnetic inDut components 33p extra)
POWER PACK KIT B £6-00 P. & P. 95p
CABINET o £6-00 P. & P. 95p
SPECIAL OFFER—only £25-00 if all 3 items
ordered at one time plus £1-25 p, & p.

Full after sales service

Also avail. ready built and tested £31-25, P. & P. £1-50.

HARVERSONIC STEREO 44

A solid state stereo amplifier chassis. with an output of
3-4 watts per channel into 8 ohm speakers. Using the
latest high technelogy integrated circuit amplifiers with
built in short term thermal overload protection. All
components including rectifier smoothing capacitor,
fuse. tone control, volume controls, 2 pin din speaker
sockets & 5 pin din tape rec./play sockel are mounted on
the printed circuit Danel, size approx. 947 >~ 23" ~ 17

max. depth. Supplied brand new & tested. with knobs,
brushed anodised aluminium 2 way escutcheon (to allow
the amplifier to be mounted horizontally or vertically) at
only £10-00 plus 50p P, & P. Mains transformer with an
output of 17v a/c at 500m/a can be supplied at £2-00 +
40p P & P if required. Full connection details supplied.

All prices and specifications correct at time of press and
subiject to alteration without notice.

PLEASE  NOTE: P. & P. CHARGES QUOTED
APPLY TO U.K. ONLY. SEND SAE WITH ALL

HARVERSON SURPLUS CO.

(Dept. P.W.) 170 MERTON HIGH ST., LONDON, S.W.I9.

LTDI A few minutes from South Wimbledon 7'ubs Station.

ENQUIRIES.
Tel.: 01-540 3985
Open 9.30-5.30 Mon. to Fri. 9.30-5 Sat. Closed Wed.

without any obligation.

NAME

Electronics.
Make a job of it....

Enrol in the BNR & E School and you'll have an entertaining and
fascinating hobby. Stick with it and the opportunities and the big
money await you, if qualified, in every field of Eiectronics today.
We offer the finest home study training for all subjects in radio,
television, etc., especially for the CITY AND GUILDS EXAMS
(Technicians’ Certificates); the Grad. Brit. |.E.R. Exam the
RADIO AMATEUR'S LICENCE:; P.M.G.
Servicing Certificates; etc. Also courses in Television;
Transistors; Radar; Compuiters; Servo-mechanisms;
Mathematics and Practical Transistor Radio course with
equipment. We have OVER 20 YEARS'
radio subjects and an unbroken record of exam successes. We
are the only privately run British home study College specialising
in electronics subjects only. Fullest details will be gladly sent

Certificates; the R.T.E.B.

experience in teaching

Brochure without obligation to.

British National Radio & Electronic School

P.O. Box 1586, Jersey, Channel Islands.

Become a
Radio Amateur.

Learn how to become a radio-amateur in
contact with the whole world. We give
skilled preparation for the G.P,O.’ licence.

WL4/78

ADDRESS

Block caps please
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THENEW
EUROBREADBOARD

" Logically laid out to accept both 0.3" and 0.6" pitch DIL packages
as well as Capacitors; Resistors, LED’s, Transistors and components
with leads up to .85mm dia.

500 individual connections in the central breadboarding area,
spaced to accept all sizes of DIL package without running out of
‘connection points.

4 Integral Power Bus Strips around ail edges for minimum inter-
connection lengths. ’

Double-sided, nickel silver contacts for long fife (10K insertions)
and low contact resistance (<< 10m.ohms)

Easily removable, non-slip rubber backing allows damaged contacts
to be rapidly replaced.

What other breadboarding system has as many individual contacts,

offers all these features and only costs £5.80 inclusive of VAT and
P.P. — NONE.

At £5.80 each The EuroBreadBoard is unique value for money.
At £11 for 2 The EuroBreadBoard is an indispensable design aid.

Snip out and Post
David George Sales, r/o 74 Crayford High St., Crayford, Kent, DAl 4EF

F--------q

David George Sales
r/o 74 Crayford High Street,
Crayford, Kent, DA1 4EF.

or 2 EuroBreadBoards @ £11.00 [ Tick

{All prices include VAT and P.P., but add 15% for

Please send me 1 EuroBreadBoard @ £5.80 [ Please l
overseas orders). .

Company. . . . . .. v o i v it e e e e s . l

Address. . . ... .. ST - T NN l

Tel.NO. o oo e e e e PWA4T79

Please make cheque/P.0O.‘s payable to David George Sales .

Practical Wireless, April 1979

Technical
Training in
Radio,
Television and
Electronics

1CS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the field of electronics—
now it can be your turn. Whether you are a newcomer to
the field or are already working in the industry, ICS can
provide you with the specialised training so essential to
success.

B Personal Tuition and Guaranteed Success

| The expert and personal guidance by fully qualified tutors,
backed by the ICS guarantee of tuition until successful is
the key to our outstanding record in the technical training
field. You study at the time and pace that suits you best and
in your own home. In the words of one of our many
successful students: “Since starting my course, my salary
has trebled and I am expecting a further increase when my
course is completed.”

City and Guilds Certificates

| Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians
Radio, TV Electronics Technicians
Technical Communications
Radio Servicing Theory
Radio Amateurs
Electrical Installation Work
Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing

Electronic Engineering and Maintenance

Computer Engineering-and Programming

Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Installations and Contracting

Qualify for a New Career

Home study courses for leading professioha} examinations
and diploma courses for business and technical subjects:—

G.C.E. Engineering Purchasing
60 subjects Farming Sales
at “0” & Heating Storekeeping
“A” levels Industrial Work Study
Accountancy Management
Air Mechanical
Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

I s To: International Correspondence

Schools
SINCE 1890

Dept F276 Intertext House, London
SW8 4UJ or telephone 622 9911

g Subject of Interest...cucoiivinn, ... N S P, R, SRR L Y,

Telephone NUmber ... ... ittt it

17

wwWw americanradiohistorv com


www.americanradiohistory.com

8450 FREQUENCY RANGE . 88-108 Mnz M As
= & SENSITIVITY 30 uv Yy

5 - v\*, BANOWIOTH 250 kHZ
EM TUNER L A AR SPURIGUS REJECTION Z0 s MAGNETIC CARTRIDGE L
Firwed with) AR B ot SELECTIVITY - 400 FHz 5B PRE-AMPLIFIER '
bhaselack:ldop, v ' AUDIO OUTPUT (225 kHix devialion) 100 m¥. Enioy the quality of a £2-98
£23' 24 \ . STEREO SEPARATION 30dB m@g'r;elic cartridge with yot!.rf 4»':252 DV‘R

SUPPL existing ceramic equipment using +123% T

A AER,AZ,:‘E‘?E?;:EN%EENYS 20it0 30VI(S0mA max) the MPA 30 which is a high guality pre- a2
+121% VAT 75 chms lifi bling magnetic cartridges to be used where facitities

DIMENSIONS

240mm * $10mm »~ 32mm

The 450 Tuner provides instant programme selection at the touch of a button ensuring accurate tuning of 4 pre-selected
h i ing the settings of the pre-set controls.

exist for the use of ceramic cartridges only.
SENSITIVITY 3-S5 mV for 100 mV output

EQUALISATION Within + 1 dB from 20 Hz to
z

;l:t:ons, aﬂnyI %( v;hEt%h ma¥ b'e alte‘:ed‘ Es often as you o0 simply by chang i 20 kH
atures include input stage. Vari-Cap diode tuning. Switched AFC LED Stereo Indicator. TNPUT IMPEDANCE 56 K ohms
OUTPUT POWER 7 Watts RMS SUBPLY. 1Sifol30IV.—relearth
ste reo 3 ﬂ TOAD IMPEDANCE oRe DIMENSIONS 110 - 50 + Z5mm (inc DIN
COMPLETE \ @ 7 TOTAL HARMONIC DISTORTION Less than 5% (Typically 3%) sockel]
AUOIO i e FREQUENCY RESPONSE 50 Hz to 20 kHz + 3dBs
CHASSIS = TONE CONTROL RANGE I 12 dBs at 100Hz and 10kHz PA1 2
£19-18 SENSITIVITY 150 mV for full outpul £7.78
T 6oy plup INPUT IMPEDANCE 1M ohms STEREQ + 38p plp
TRANSFORMER REQUIREMENTS 22 V. A.C. rated at 1A PRE-AMPLIFIER + 121% VAT

+ 121, VAT 7 + Tw RM.S.

DIMENSIONS

(Less controls and panel) 200mm - 130mm < 33mm

The Stereo 30 comprises & complete stereo pre-amplifler, power amplifiers and power supply. This, with onty the addition
of a transformer or overwind will praduce a high quality audio unit suitable for use with a wide range of inputs i.e. high
quality ceramic pick-up, stereo tuner. stereo tape deck etc. Simple to install, capable of produclng really first class resuils,
this unit Is supplied with full instructions. biack front panel, knobs, main switch. fuse and fuse holder and universal

mounting brackets.

The PA12 Stereo Pre-

Amptifier chassis is designed and recommended for use with the
AL 20/30 Audio Amplifier Modules, the PS12 power supply and the
T538 Transformer. Features include on/off voiume, Balance, Bass
and Treble controis. Compiete with tape output.

FREQUENCY RESPONSE 20 Hz-20 kHz (--3dB)

BASS CONTROL & 12 dB at 60 H2

AL60
AUOIO
AMPLIFIER
MODULE

15 Watts RMS

TREBLE CONTROL + 14 dB at 10 kHz

INPUT IMPED ANCE T Meg. ohm
PUT POW 25 watts RMS
723;',& OWER s so_gavs INPUT SENSITIVITY 300 mV
LOAD IMPEDANCE 8-16 ohms EFG%SSY/AS'I‘ e kxS "? :’;
TOTAL HARMONIC DISTORTION Less than 1% (Typically 0830)|— =i LMD S| ! =55, =
FREQUENCY RESPONSE 20 Hz ta 30 KHz x 2 dBs ERLOAD FACTOR £ 20
TAPE OUTPUT IMPEDANCE 75 K ohms

SENSITIVITY

280 mV for tull output

£4-69 + sppep

+121% VAT

MAX. HEAT SINK. TEMPERATURE

90°C

DIMENSIONS

DIMENSIONS 152mm > 84mm - 25mm

103mm > 64mm > 15mm

This high quality audio amplifier module is for usein
1o 25 RMS with distortion levels below 0 1%.

audio equipment and stereo amplifiers and provides output powers up

QUTPUT POWER

35 Watts RMS

AL8O 35w

SUPPLY

40-60 V

LOAD IMPEDANCE

8-16 ohms

AUDIO

AMPLIFIER

MODULE
£7.34*

+ 35p php
+ 8% VAY

TOTAL HARMONIC DISTORTION

Less than -1% (Typically -06%)

FREQUENCY RESPONSE

20 Hz to 30 kHz > 2 dBs

SENSITIVITY

280 mV for full output

MAX. HEAT SINK TEMPERATURE

90°C

DIMENSIONS

103mm « 64mm > 15mm

The AL8O is similar in design to the ALS0 above and is of the same high quality but provides output powers up to 3I5W with

distortion leveis below 0-1%.

Al250 125w rums.
POWER

Wi
AMPLIFIER

+ 66p p&p + 8% VAT
This unit, designated AL250, is a power amplifier providing an output of up to 125W RMS, into a 4 ohm load.

£17-82*

QUTPUT POWER

125 Watts RMS continuous

PS12 POWER SUPPLY MODULE

Power supply for AL20A-30A,
PA12, 8450 etc.
Transformer T538.

Input A.C. Voltage 15-20V.
Qutput D.C. Voltage 22-30V
approx. (Dependent upon
input.)

Qutput Current 800mA
maximum.

Dimensions 60 x 43 x 26mm.

£1-90 .

+ 124% VAT + 35p p&p.

OPERATING VOLTAGE 50-80 V
LOADS 4-16 ohms
FREQUENCY RESPONSE 25 Hz 20 kHz measured
at 100 Watts
SENSITIVITY FOR 100 WATTS
O/P AT 1 kHz 450 mV
INPUT IMPEDANCE 33 K ohms
TOTAL HARMONIC DISTORTION
50 WATTS into 4 ohms 01
50 WATTS into 8 ohms 0 06%

BP124 SIREN ALARM
MODULE

American Police screamer
powered from any 12 volt supply
into 4 or 8 ohm speaker.
Ideal for car burglar alarm,
freezer break-down, and
other security purposes.

ONLY £3.50

+ 8% VAT + 35pp&p. 5 WATTs —

Fe

e

AL30A 10w

AUDIO RS
AMPLIFIER

MODULES

£3-79 + sppap F

+ 12;% VAT

These low cost 10 watt modules offer the utmost in relia

MAXIMUM SUPPLY VOLTAGE

330V

POWER OUTPUT for 2% THD

10 Watts RMS

TOTAL HARMONIC DISTORTION

Less than -25%

LOAD IMPEDANCE

8-16 ohms

| TNPUT IMPEDANCE

100 K ohms

FREQUENCY RESPONSE

50 Hz-25 kHz + 3 dBs

75 mV {or full output

SENSITIVITY
DIMENSIONS

74ram x 63Imm x 2Bmm

MAG60 Hi-FI AMPLIFIER KIT

Build you own top quality amplifier, save yourself pounds. The
MAGO kit comprises the fallawing Bi-kits modules, 2 x AL60 amps,
1 x PA00 pre-amp, 1 » SPMB0 stab. power supply, 1 x BMT80
transt. giving 15 watts RMS per channel STEREO. All modules
covered by the BI-PAX satisfaction or money back guarantee.
Details of the above modules are in this ad.

Price £32-00 + 12;% VAT + 62p p&op.

bifity and performance, whilst being compact in size.

SPM80 -

STABILISED
POWER SUPPLY

£4-40 + 350080

INPUT A.C. VOLTAGE

33-40V

OUTPUT D.C. VOLTAGE

33 V nominal

TC60 KIT

A beautifully designed genuine TEAK WOOO veneered cabinet
to put the professional touches to your home built amplifier. Full
set of parts incl. Front & Back Panels, Knobs, Chassis, Fuses,
Sockets, Noen, etc. Ideal for the MAG0. Size: 425mm ~ 290mm

QUTPUT CURRENT

10 mA-1'5 amps

OVERLOAD CURRENT

1-7 amps apprax.

DIMENSIONS

105mm x 63mm > 30mm

95mm.
Price £19-95 + 12;% VAT + $6p p&p

+ 125% VAT v 4
Designed to power two AL60s at 15 Wanis per channel simultaneously. Circuit Techniques include full short circuit
protection. 3

FREQUENCY RESPONSE 20 Hz to 20 kHz x 1 dB
PA1 00 TOTAL HARMONIC DISTORTION Less than -1% (Typicatly -07%)
steneo SR L {0 runge 1 RVIRESHR ) CoL

| T 2. m ohms } output

PRE-AMPLIFIER 3. MAGNETIC P.U. 3-5mV/50 K ohms ] 260 mV

£16-05

+ 40p p&p
+12t% VAT

A top quality stereo pre-amplifier and tone control unit,
requirements of stereo amplifiers or audio units. The six push butto

EQUALISATION

Within & 1 dB from
20 Hz to 20 kHz

BASS CONTROL RANGE

4 15 dBs at 75 Hz

TREBLE CONTROL RANGE

+ 10-20 dBs at 15 kHz

TRANSFORMERS

T538 For use with $.450 AL30A MPA30

Order No. 2036 Price: £3-20 + 55p p&p + 123% VAT

T2050 For use with Stereo 30

Order No. 2050 Price: £3-25 + 55p p&p + 121% VAT

BMTB0 For use with ALS0 SPMBO

Order No. 2034 Price: £5-40 + 86p p&p + 12:% VAT

BMT250 For use with AL250
S

Order No. 203 Price: £6-35 + £1-10 p&p + 123", VAT
2040. For use with AL60
Order No. 2040 Price £5-20 + 80p p&p + 125§% V.AT.

2041. Foruse with ALBO, AL120and AL250
Order No. 2041. Price £680 + 86p p&p + 124% V.AT

SIGNAL/NOISE RATIO

Better than 65 dBs (All inputs)

INPUT OVERLOAD

Better than 26 dBs (All inputs}

SUPPLY

20to 40 V

OIMENSIONS

300 » 90 x 33mm (less controls)

the PA100 provides a comprehensive solution to the tront end
«a selector Switch gives a choice of inputs together with

CASES

TEAK 30, 32 x 23 x 8cm. designed mainly for use with our stereo 30
Audio System but has proved very helpful to home constructors. Fitted
w(i)th solid uncut front and back. o/n 139, £5:95. + 123% V.AT. p&p
70p.

TEAK 60, 42 x 29 x 9cm, for use with ALBO/MK60 Audio Kit. Useful
for the home constructor requiring an amplifier sieeve - has no front or

* back panel. o/n 140. £7.00. + 123% V.A.T. p&p 85p.

two filters for high and low frequencies.
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Professionals and Enthusiasts from BI-PAK

AL120

OUTPUT POWER 50 Watts R.M.S.

ADAPTORS

AC-DC enables a large range of battery powered radios, recorders.
calculators to be run off the mains. {(220-240v AC} Swjichable for 6,

.5 or 9 volts. Current rating 2,500mA. Polarity reversing switch.
Universal plug incorporated. n/gn 137 £3-80. + 12;% VAT p&p 35p.
DC-DC for use in all gars, boats etc.. with pos. or neg. earth for a

regulated output of 6, 2.5 or 9 voits DC at 1A max. For radios,
recorders etc.0/n138. £2.80. + 12}% VAT p&p 35p.

AUDID R.M.S. | _surry 70 Watts
AMPLIFIER 5 LOAD IMPEDANCE 8-16 ohms
(With integral TOTAL HARMONIC DISTORTION  05% Max. (Typically 02%)
heat sink and FREQUENCY RESPONSE%1dB 25Hz-20kHz
shoeircud SENSITIVITY 500mV
protection).
MAX HEAT SINK TEMP. 45 deg. C
£||95 DIMENSIONS 192 x 89 x 49 mm

+ 8% V.A.T.P. & P.35p

Introducad to fuifili the demand for a fully protected power amp.. capable of driving high quality speaker systems at up to 50w

with distortion levels below 05%. Ideal for domestic use,
ponents ensure continuous operation at high output ievels.

Discos, P.A. systems, electronic organs etc. The generously rated com-

CROSSOVER NETWORKS

2-WAY channels for high and fow frequencies ta correct speakers —
high to tweeters. ibw 1o woofers. Complete with instructions. Fre-
quency: 3,000Hz. o/n 1804.£1.10. + 121% V.A.T. p&p 35p.

2-WAY for 8 ohm speakers ug to 30 watts. Frequency. .3KHz o/n
1905. £1.65. + 121% V. AT. p&p 35p.

3-WAY for 8 ohms speakers up to 30 watts. Frequency: 800Hz and
4.5KHz 0/n 1806.£2.95. + 121% V.A.T. p&p 35p.

SPM 1 20 STABILISED POWER SUPPLIES | .. \npuTs

: % SPM120/45 70-48v
SPM120/45 3 s a0
:m::%:: SPM120/65 60-65v

OUTPUT CURRENT 2 EA

£5-80 RIPPLE 1A 100mV
+12§% VAT oy
P.&P.35p

SPM120 is a fixed voitage stabiliser available with an cutput voltage of eithe) 45v, 55v, or 65v. Designed primarily for use in audio

applications. the stabiliser which provides output currents

up to 2.5A, operates direct from a mains transformer requiring only the

addition of 2 Electrolytic capacitors to complete the s/¢ pratection.

GE1 00 Mkz Controt Range +12dB
L] Oynamic Range 110d8
10 CHANNEL MONOGRAPHIC Maximum Output +15d8
EQUALISER LR ‘ } Frequency Response . 30Hz-20KHz (+1dB)
Power Supply 15-0-15v.
£1220%99\ - Voltage Handling Input 3vR.M.S.
5. &*P.Glép. ' - o A R

Only 155mm x 65mm x 50mm including the 10 x 10K 1in slider potentiometers and knobs which are mounted on a board

positioned above the circuitry. in the frequency range of 3
which has its frequency marked on the circuit board. The
will also greatly improve the sound reproductian of your ex

1Hz to 20KHz you can cut and boost +12dB with the 10 sliders, each of
GE100 has numerous uses including mixers, P.A. systems and discos. it
isting audio equipment. Power Supply for GE100. o/d SG30 £3.80.

VPS30

REGULATED VARIABLE
STABILISED POWER SUPPLY

AC Input Maximum 25v
Voltage Regulation 2-30v
Regulated Current 0-2A

£7 60 +8% V.A.T.

Incorporating short circuit protection

P.&P.35p
This NEW versatife Regulated Variable Stabilised Power

Supply with short circuit protection and current fimiting, is a must for all

electronics enthusiasts It incorporates adjustable voltage from 2v-30v, with a cusrent limiting range of 0-2A. With this module
there is no need to build a separate power supply for each of your projects. with the simple addition of a transformer (o/d 2033},

O—1ma {o/d 1310 or 1305), plus a suitable shunt, a vol

Itmaeter (o/d 1311 or 1306}, a 470ohm pot {o/d 1896}, a 4K7 pot (o/d

1899}, it can be used again and again as a seif-contained bench, power supply. eliminating the use of batteries and thus saving

£E's1
FREQUENCY RESPONSE 20Hz to 20kHz x 1dB
PAZ n 0 | TOTAL HARMONIC DISTORTION Less than 1% {Typically :70%}
STERED SENSITIVITY 1. TAPE 1700mV/100 K ohms _ For an
PRE-AMPLIFIER INPUTS 2. RADIO TUNER 100mV/100 K ohms  output
. 3. MAGNETICP.U.  3-5mV/60 K ohms 500mv

MICROPHONES

DYNAMIC CASSETTE: R

For eguipment requiring a high quality microphane. Sturdy. solid
mouided body in black with neat chrame surround. Pick-up pattern is
omnidirectianat. On/Off switch, 1 metre of tough lead with floating 2.5
and 3.5mm plugs. Matching moulded strut. Impedance: 200 ohms.
Sensitivity: 90d8. Frequency: 90-10,000Hz. Size: 20mm dia x
120mm. 0/n 1326. £1-60 + 12}% V.AT. p&p 35p.

OYNAMIC MICROPHONE

Superior quality portable cassette recorder mike with built-in remote
control switch-and lead fitted with 5-pin 240° DIN plug {remote
switch) and 3-pin DIN plug (microphone). Pravides a direct replace-
ment for thaose supplied with recarders. With detachable stand
Omnidirectional. Impedance: 200 chms. Freg. response: 100 to
10,000Hz. Sensitivity: 79dB at 1.000Hz. o/n 1327. £2,65. + 124%
V.AT p&p 35p.

RE -317: DYNAMIC MICROPHONE .
Highly sensitive. high-grade desk or hand mike suitable for use with
many popular cassette decks. Incorporates On/Off switch and 1 metre
tead with moulded standard jack plug. Complete with desk stand.
Omnidirectional. Impedance: 5,000 ohms. Freq. response: 100 at
12,000Hz. Sensitivity: (~7dB at 1,000Hz). o/n 1336. £4.00. + 12}%
V.AT. p&p 35p.

OMNIOIRECTIONAL CARDIOIO

Powered by a 14v battery located within the aluminium body. Satin
silver finish with front disk protection to the diaphragm housing.
On/Off 'switch. Also with ‘Busby’ type windshieid, "U” bracket and
stem and extremely supple cable. Consumption: 0.2mA from 1}v
battery providing approx.. 8-10.000 hours continuous life. Impedance.
600 ohms. Sensitivity: 70dB. Frequency: 30-16,000Hz. Size: 23mm
dia + 267mm.o/n 1329.£12.80. 123% V.AT. p&p 35p
UNIOIRECTIONAL CARDIOID

Dual imp. 600 and 50,000 ohms Response 50 to 14.000H2.
Sensitivity 54dB at 50K/obms. Size: 'I%" dia x 63" long Weight
approx., 190gm. o/n 1328.£10.95. + 121% VAT, pgg 35p.

STANDS

GOOSENECK CHROME FLEXIBLE HOLDERS

Length 320mm. 0/n 1333.£2.40. + 12-%-% V.AT. p&p 35p.

Length 515mm.o/n 1334. £3.40. + 123% V.AT. p&p 35p.

FLOOR STAND Heavy chrome. Stow-away feet with rubber ends for
maximum stabifity. Draws to a height of 5’ maximum o/n 1335, +
£9.50. 124% V.AT.p&p BSp. i

BOOM ARM for use with the above stand. Heavy chromed metal, it
gives 30" reach from the stand. o/n 1337 £9.20. + 12}% V.AT p&p

70p.
WINDSHIELD COVERS

o/n 1331 Medium per pair £1.20. + 124% V.AT. p&p 35p. o/n 1332
Large per pair £1.80. + 123% V.AT. p&p 35p.

EQUALISATION Within * 1dB from

20Hz to 20kHz

BASS CONTROL RANGE + 15dBs a1 75Hz

TREBLE CONTROL RANGE + 10-20dBs at 15kHz

" SIGNAL/NOISE RATIO Better than 66dBs {All inputs}

£16.55 INPUT OVERLOAD Better than 2dBs (All inputs)
+123% VAT SUPPLY 3510 706v
P.&P.40p’ DiMENSIONS 300 x 90 x 33mm fless controlst

The PA200 is basically our popular PA100. Modifications
AL2 50 amplifiers.

have been made to make it compatible with the higher output AL120 and

g
HEADPHONES
A top quality headphone with cushioned earpads and
headband. Separate balance/volume controls. Stereo
or Mono switch. Impedance: 8 ohms. Fre$uency: 30-
18.000Hz.0/n 884.£8.70. + 123% VAT, p&p 70p.
A brilliant compromise between price and perfor-
mance. Superb stereo reproduction for the
newcomer to Hi-Fi._ tmpedance 8 ohms. Freguency:
30-15.000Hz. 0/n885.£4.40. + 121% V.AT. p&p
50p

BIB
HI-FI ACCESSORIES
Paralle! Tracking GROOV KLEEN
The very latest in automatic record cleaning. Desig-
ned to suit alt modern single play decks. Simple to fit,
it is extramely efficient. Complete with two types of
base and three height extensions. o/n 8101. £3.68.
+ 8% V.AT plp3bp.
Cassette Tape Editing Kit
Enables cassette tapes 1o be edited and joined easily,
quickiy and accurately. Kit comprises: Tape Sphcer i’"
{3.2mm). 2 Precision Tape Cutters. Tape Piercer
9 Self-adhesive Labels. Reel of Splicing Tape
Winders and removers and instructions, all in a
handy wallet. o/n 811.£2.40. + V.AT. p&p 35p.

GROOV-STAT

The BIB Groov-Stat static reducer neutralises the
static charge on records and other plastic surfaces.
o/n 8103.25.45. + B% V.A.T. p&p 35p.

Cassette Haad Cleaner

Essential for cleaning of tape heads, capstans and
rollers. Pack contains Tape Head Applicator and tape
head polisher tools. Plus bottle of special formula
cleaning fluid and fult instructions. e/n 832, £0-64. +

METERS

Miniature Balance & Tuning Meter

Mimature moving-coil meter for stereo balance
indicator, tuning indicator far M or similar
application. Pornter at centre indicates zero or null
position. Robust constructon. Sensitivity:
100-0-100MA. Dimensions: 23 x 22 x 26mm.
0/n1318.£1.95 +8% VA.T. p&p 35p.

Balance and Tuning Meter

Clear view edgewise mater. Centre zero
application. Sensitivity: 100-0—100UA
Dimensions: 45 x 22 _x 34mm. o/n
1319. £2.00. +8% VAT p&p 35p.

Miniature Level Meter

Moving cail. for accurate level indication for tape
recorders, amplifiers etc. Neat design. rugged con-
struction — will withstand five times rated vaiue.
Sensitivity. FSD: 200UA. OdB: 130UA. Dimen- N
sions: 23 x 22 x 26mm. o/n 1320.£2.80. +8%
VAT p&p35p

Vu Meter

Calibrated -20 to +3 and 0-100%, making it suit-
able for use as a recording levei meter or as a
power output indicator Sensitivity: 130uA.
Dimensions: 40 x 29mm. 0/n 1321.£2.00. +8%
V.A.T. p&p 35p.

123% V.AT.p&p 35p.

AUDIO LEADS

107  £M Indoor Ribbon Aerial 0.60°
113 3.5mm Jack plug to 3 5mm jack plug. Length 1.5m  £0.75%
114 5 pin DIN plug to 3.5mm. Jack connected
" to pins 3&5. Length 1.5m £0.85°

115 5 pin DIN plug 1o 3.5mm. Jack connected

1o pins 184, Length 1.5m £0.85°
116  Car aerial extension. Screened insuiated

lead. Fitted plug & skit. £1.10*
117  AC mains.connecting lead for cassette

recorders & radios. Z metres £0.68°
118 5 pin DIN phono plug to stereo

headphone jack socket £1.05°
119 2 + 2 pin DIN plugs to stereo jack socket

with attenuation network for stereo

headphones. Length 0.2m £0.90°
120  Car stereo connector. Vaniable geometry

plug to fit most car casserte, 8 trrack

cartridge & combination units. Supplied

with inline fused power lead and instructions. £0.60°
123  6.6m Coiled Guitar Lead Mono Jack Plug

to Mdno Jack Plug BLACK £1.50°
124 3 pin DIN plug to 3 pin DIN plug. Length 1.5m £0.75*
125 5 pin DIN plug to 5 pin DIN plug. Length 1.5m £0.75*
126 5 pin DIN plug to Tinned open end. Length 1.5m £0.75%
127 5 pin DIN piug to 4 Phono Plugs.

All colour coded. Length 1.5m £1.30°
128 5 pin DIN plug to 5 pin DN socket Length 1.5m £0.80°
129 5pin DIN plug to 5 pin DIN plug mirror

image. Length '.5m £1.05¢
130 2 pin DIN plug to 2 pin DIN inline socket. Length 5m £0.68%
131 5 pin DIN plug to 3 pin DIN plug 1&4

and 3&5. Length 1.5m £0.83°
132 2 pin DIN plug to 2 pin DIN socket. Length 10m  £0.98*
133 5 pin DIN plug to 2 phono plugs.

Connected pins 385. Length 1.5m £0.75°
134 5 pin DIN plug to 2 phono sockets.

Connected pins 3&5. Length 23cm £0.68°
135 5 pin DIN socket to 2 phono plugs.

Connected pins 3&5. Length 23cm £0.68
136  Coiled stereo headphone extension lead.

Black. Length 6m £1.75°
178  AC mains lead for calculators etc. £0.45°

Ploase add 121% V.A.T. to all the above leads.
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Citizen's Band=Yes orNo?

HE mention of a Citizens’ Band for the UK can be relied upon to generate

strong feelings, one way or another, among people with any interest in radio.

This is evident from the letters received in response to J. S Goodier's proposals
published in our December issue. A selection of these letters appears on page 29.

On the right, we print the text of a letter sent recently to the Prime Minister by
the Citizens Band Association, urging the introduction of a UK CB service on a
v.h.f. band. The Association’s comments on four arguments against CB, while
certainly valid in themselves, leave several questions unanswered. The adoption of
a band other than 27MHz has undoubted advantages from the point of view of
reducing interference and illegal long-distance working, and providing a boost for
the UK electronics industry. But what would be the price of these sophisticated
v.h.f. sets? If it's anything like that of hand-portable transceivers operating in the
marine or private-mobile v.h.f. and u.h.f. bands, it seems unlikely that many would
be sold to private individuals.

If 27MHz equipment continued to be imported and used, then little would have
been gained. It is alleged that several thousand 27MHz sets are presently operating
regularly in a net in north London, but apart from an occasional prosecution there is
little that the Home Office can do to control them. How wouid that situation be
changed by introducing a legal service in parallel, on another band? And no doubt
many would plead for the quoted 15 000 existing users to be allowed to continue
to operate their sets, though this figure does rather pale into insignificance against
the current 66 000 licensed users of radio model control and the numerous radio-
paging systems having a long-standing legal right to the 27MHz band in the UK. At
the very least, the government would need to introduce legislation banning further
imports of 27MHz CB equipment.

Though the Association quotes several US authorities as now backing the use of
CB as an aid to road safety, there have in the past been numerous published reports
of CB channels being swamped, leaving broken-down road users and others unable
to contact assistance. With the present growing contempt for law and order in
some sections of the community, it seems unlikely that we would be spared the
interfering carriers, high-powered transmitters, obscene language or continuous
music which have plagued CB in other countries.

There is no simple answer to these problems, and little use is served by claiming
that there is. Whatever soiution may be adopted is going to be unpopular with a lot
of people.

Peter Metalli—Art Editor

From art school, Peter began his career
in a newspaper feature agency in Fleet
Street, receiving a solid grounding
in drawing and publication methods.
He remained there for 17 years, in-
terrupted by four years (1943—47), in
which he served in the RAF as a Flight

% Engineer.

In 1955 Peter joined '‘George
Newnes” (incorporated now within
. IPC) working in the general art depart-
i ment "'servicing” the "Practical Group”

wwWw americanradiohistorv com

magazines, and from there graduated
to his present position in PW.

Peter, Gwen his wife, and daughter
Angela, have all settled happily in
Bournemouth after their move from
Essex, following the company’s reloca-
tion from London to Poole, Dorset.

Married son, Peter, and wife Alice,
still back in Essex, have recently made
him a proud grandfather.

Interests are mode! cars and aircraft,
stamps, DIY and gardening.
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Band

The Rt. Hon. Mr J. Callaghan, MP, PC,
The House of Commons,

London SW1

January 12th, 1979

Dear Prime Minister,

| am writing to you to ask you to
reconsider your Government's opposi-
tion to the introduction of Citizens
Band Radio in this country.

Eire and ourselves are the only coun-
tries left in Europe which do not allow
private. citizens some form of short
range radio communication, While care
must be exercised to license a system
which offers efficiency without in-
terrupting other services, is it not
somewhat repressive to deny the
private citizen any access to short
range communication in his everyday
affairs?

In the past four main arguments
have been advanced against CB:

(i} It may be used by criminals and for
undesirable purposes;

(ii) The administration required to con-
trol it would be prohibitively complex;
(iii) No frequencies exist which might
be used for such a purpose; and

(iv) Those countries which have it wish
they did not.

| should like to comment on these
objections in order:

(i) At present any criminals who use
CB equipment are unlikely to be heard.
As soon as CB is legal, however, the
presence of large numbers of CB users
ensures that criminals using CB are
heard and quite probably located and
arrested. In the USA any criminal who
is fool enough to try to use CB is
almost invariably detected.

(i) Modern “silicon chip” technology
makes it not only possible but simple
to fit every CB set sold, at the factory,
with a unique identifying signal which
cannof be tampered with without the
resources of a microelectronics factory
and without which the CB set will not
transmit. The extra cost of such iden-
tification would be under 50p per set.
Such a device makes the identification
Cf CB sets simple and reduces the

Citizens
Association

administrative costs of a CB service to
a low level. It also increases the im-
practicality of the criminal or anti-
social use of CB.

(iii) Although there are no unallocated
frequencies available for CB there are
many MHz of spectrum throughout the
v.h.f. and u.h.f. region which, though
allocated, are thoroughly under-used.
In particular the 220-240MHz range
has unused sectors (some never used
siice 1944), there is space around
900MHz, and the v.h.f. television chan-
nels are now so unused that spectrum
there might well become available in
the near future. Very little spectrum is
needed for a Citizens Band—O0-5 to
1MHz would be ample and even
200kHz could provide a reasonable
service—and given political will it
could be found.

(iv) This last reason is the weakest of
all, though frequently advanced in
official circles. In the USA it is Federal
policy to encourage the use of CB radio
because of its contribution to road
safety, as a recent memorandum from
the Secretary of the Department of
Transportation, the Chairman of the
Interstate Commerce Commission and
the Chairman of the Federal Com-
munications Commission makes plain.
Over thirty countries, including a num-
ber not noted for their liberal regimes,
now have CB and aithough there are
inevitably some problems the benefits
so far outweigh them that none regret
introducing it.

However, | am not writing to you
now to rehearse a dialogue which is
some years old. There is at present a
real danger of a less satisfactory form
of CB being adopted in Britain in the
future if action is not taken soon to
define a better alternative.

In the past year three organisations,
the National Electronics Council, the
British Radio Equipment Manufac-
turers Association and the Electronic
Engineering Association, have
prepared reports on Citizens Band
Radio in Britain. All are agreed that the
Government should introduce CB and
all are agreed that the American
27MHz a.m. standard used in most
countries having CB is unsuitable for a

small, densely-populated island like
our own on various grounds including
television interference, the probability
of the market being swamped by
equipment built in the Far East for the
American market and the availability of
equipment, legitimately manufactured
for the 10 metre Amateur service,
which can boost 27MHz transmitters
to illegally high powers. Instead they
(and the Citizens Band Association)
propose v.h.f. and frequency modula-
tion (f.m.). Such a system offers many
advantages including local manufac-
ture (four British manufacturers are
already prepared to manufacture such
sets should CB be legalised), minimal
interference and higher quality.

However, many people, angered by
the continued illegality of CB in Britain,
are now importing American and Euro-
pean equipment and using is illegally.
The Citizens Band Association esti-
mates that there are now some 15 000
illegal users in this country and that
their number is growing by about 1000
per month. If this continues your own
or some future Government will be
forced, as happened in Australia, to
legalise what is being done. There will
then be no possibility of introducing a
more sophisticated system or such
controls as the automatic identification
mentioned above—it wiil be necessary
to legalise another American-style
system with most of the American
problems. The CBA would prefer such
a system to none at all but we feel that
we would have missed a golden oppor-
tunity of leading the World into a new
generation of Citizens Band Radio.

| therefore most earnestly urge you
to reconsider your Government's
opposition to CB and legalise a
sophisticated v.h.f. system, with
whatever controls you or your advisers
may consider necessary, before you or
your successors are forced, by pressure
of illegal use, to permit the use of
American 27MHz equipment.

Yours sincerely,
James M. Bryant,
President, Citizens Band Association

Practical Wireless, April 1979
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|UHF/UHF
FOLDED
J(OLINERR
AERIAL
ARRAV

Fred JUDD G2BCX

This aerial is a two-element colinear design for vertically
polarised (omni-directional) radiation. It may be con-
structed for use on either the 2m ¢r 70cm amateur bands
and is a development of the very successful “Slim Jim”,
published in April 1978.

N\

!

I—-——-—VA?\—-—’ / / 12X
lqu] /

Yy . \
Isolating sectior ~ / /

imax \ \
feed T

Fig. 1: Theoretical configuration A A |
of the colinear array
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Two folded half-wave elements driven in phase from a
quarter-wave stub constitute the active parts of the device,
originally built for use on the Norwich 70cm repeater.
The requirement called for a pair of aerials with at least
3dB gain which could be mounted on a mast without
undue effect on their omni-directional properties—i.e. with
minimal distortion of the otherwise circular radiation
pattern.

The theoretical configuration is shown in Fig. 1.
Experimentation indicated that the minimum tolerable
distance from a metal mast producing the least effect on
radiation was 0-625\. Accordingly, a long stub section is
employed which also serves as a supporting mount for the
aerial.

The folded radiating elements are voltage driven from a
quarter-wave section of the whole stub, the current
distribution being indicated by the arrows. The increase in
gain over a conventional two-element colinear (gain
normally around 1-8dB) is obtained by the use of the
folded elements, which contribute an additional 1.6dB.
This aerial therefore has a total gain of 3dB over a dipole.
Note the break between the return sections, necessary to
create a standing wave.

Construction

The diagram of Fig. 2 should provide enough
information to enable this aerial to be constructed for
either 70cm or 2m, detailed dimensions being given in
Table 1. For u.h.f. the aerial will self-support but for v.h.f.
some form of boom at right-angles to the mast may be
necessary to take the weight of the stub and elements—
which are, of course appreciably longer than their u.h.f.
counterparts. This could be constructed from wood, and
reach at least as far as the quarter-wave section shorting
bar. An alternative would be the use of larger diameter
tubing for the elements and stubs, say 12-7mm (4in).

Connections to the feed point must be protected from
rain and the prototype used an oblong plastic box with
tight-fitting lid for this purpose. The insulator.linking the
two folded element sections should be of high quality
material, such as ptfe, which is drilled to fit over the ends.

A piece of aluminium about 10mm square may be used
for the quarter-wave shorting bar, drilled to take the stub
lines and tapped for the 4BA screws which lock the bar to
the lines. Element dimensions are given for both versions,
the velocity factor having been taken into account.

Adjustment

When the aerial has been completed it should be set up
in fairly clear surroundings, approximately 2 metres above
ground, with the full length of feeder cable attached.
Adjust the feed tapping points and quarter-wave point
(shorting bar) for maximum power and v.s.w.r. All v.h.f.
aerials operate most efficiently when high up and clear of
rooftops or other obstacles, such as tall trees. This is
particularly true in the case of colinears with zero-angle
radiation. Sizeable trees in full leaf can attenuate v.h.f. and
u.h.f. signals by as much as 20dB when placed in the path
of radiation, even in dry weather. Brickwork can reduce
signals by 10dB or more.

The vertical angle polar pattern of Fig. 3 was taken
from the Author’s display unit and clearly shows the
radiation characteristics of the u.h.f. prototype.

Practical Wireless, April 1979
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Fig. 3: Vertical polar pattern of
the 70cm prototype

Mast bracket cut & drilled to suit
U'clamps & aerial elements.

172N conductwe
shortln% ar
(see text)

Standard TVaerial

A. Half-wave
elements

Mast 500 toTx

B. Elements and stub

line spacing,

centre-to-centre
C. Total stub length
D. Shorting bar stub

All dims in mm, section, from

junction of driven

elements
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Thread OBA (or similar)
mount with ‘Nyloc' nuts
or lock washers on both sides.

U'clamps. Section 70cm Band 2m Band

323mm + Zmm 958mm + 5mm

19mm £+ 2mm 25mm + 5mm
390mm + 2mm 1168mm + 5mm

Approx 175mm Approx 469mm
{see text) {see text)

Fig. 2: Constructional details

Ends of uprights & cross strap
flattened before securing with

4BA screws.

Feed connections
(see text)

Plastic box

Insulator
(ptfe)
80 long

All elements 6dia
aluminium rod
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MPU evaluation kit

Now available on an off-the-shelf basis
from Distronic are two Ilow-cost
microprocessor development systems
for the RCA CDP1800 COSMAC
m.p.u. family. Costing £ 100 (plus VAT),
the CDP18S020 evaluation kit is a
complete kit of components for
building an evaluation board for the
CDP1802 COSMAC m.p.u., while the
CDP18S021 Microterminal, which
costs only £70 (plus VAT), is a low-
cost, hand-held, non-hard-copy alter-
native to a teletypewriter data terminal.

The two systems are ideally suited
to combined operation. The evaluation
kit represents a valuable first step in
the development of COSMAC
programs and prototype systems, and
incorporates on-board utility read-only
memory for terminal control. The
Microterminal provides a convenient
means of controlling a COSMAC
system, reading and modifying
memory, and providing hexadecimal
input/output capability. Distronic Ltd.,

50-51 Burnt Mill, Elizabeth Way,
Harlow, Essex. Tel: (0279)
32947/39701.
On Station

For those interested in the whole spec-
trum of broadcasting, two recent
publications are relevant. The 1979
“World Radio and TV Handbook”, ac-
cording to its Assistant Editor, contains
comprehensive information on the
world’s transmitters {including recent
frequency changes) and details of
operating times, languages, DX clubs,
time signal broadcasts, and even
religious broadcasting organisations.
The book is available at a cost of £8:50
from Billboard Publications, via Argus
Books Ltd.,, 14 St. James Rd., Watford,
Herts, at your bookshop.

“Radio" Stations Guide”, by B. B.
Babani and M. Jay, has been con-
siderably up-dated, and contains basic
information on the world’s radio broad-
cast transmitters, with a special sup-
plement covering the changes in long-
and medium-wave transmissions in the
United Kingdom. This guide is available
at a cost of £1-45 direct from the
publisher: Bernard Babani (publishing)
Ltd., The Grampians, Shepherd's Bush
Rd., London W6 7NF.
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Rally date

The North Midlands Mobile Rally
organised by The Midland Amateur
Radio Society and The Stoke-on-Trent
Amateur Radio Society, will take place
on Sunday, 29 April 1979, at Drayton
Manor Park near Tamworth, Staf-
fordshire. The Park is located on the
A4091, which is within easy reach of
the M1, M5 and M8 motorways.

The rally will open at 11.30am and
visitors will be made very welcome.
There will be a talk-in on 2 metres and
70 centimetres. For further details con-
tact: Norman Gutteridge G8BHE, 68
Max Road, Quinton, Birmingham B32
1LB.Tel:021-422 3787.

Testing m.p.u.s

Programme details and synopses of
papers for “"Microtest”, the Symposium
on the testing, maintenance and
reliability of .microprocessor-based
equipment, being held at the University
of Sussex, from 4pm on Monday, 2
April 1979, until midday on Thursday,
5 April 1979, have now been finalised.

The papers being presented are from
Industry, the Universities, Government
Departments, and the Post Office.

The Symposium is being organised
by the Society of Electronic and Radio
Technicians in association with the
IERE and the Microprocessor Applica-
tion Group of the IEE.

The Symposium will open with a
Keynote Address given by Colin Crook,
Managing Director of Rank Precision
Industries Ltd. on the evening of 2
April.

Further information and registration
forms are available from: The Sym-
posium Secretary (MS), SERT, Faraday
House, 8-10 Charing Cross Read, Lon-
don WC2H OHP. Tel: 01-240 1152.

New catalogues

Tirro Electronics, the mail order
division of “Ritro” has issued a new,

combined,  catalogue/price-list/order
form, available from them free of
charge.

Products listed include a whole

range of components from the AMI-
COS m.p.u. system, to resistors, diodes
and capacitors. Other useful items
included are transformers, i.c.s, aerials,
tools, books, etc.

wwWw americanradiohistorv com

Each item is clearly priced (VAT
included), with discounts for quantity
orders. Tirro Electronics, Grenfell Place,

Maidenhead, Berkshire.
36229.

Chloride Exide have just issued an
updated list of their dry batteries and
torches.

In twelve A4 pages plus covers, it
gives all necessary information about
high-power batteries; transistor equip-
ment batteries; calculator batteries;
extra power transistor batteries; low
and high tension batteries; torch, lamp
and special purpose batteries. It also
includes an equivalents list, dry battery
terminal diagrams and coloured
illustrations of the top ten popular
types.

Available on request from: Chloride
Automotive Batteries Ltd., Chequers
Lane, Dagenham, Essex RM3 6PX.

Tel: (0628)

Home Radio

Due to a massive rise in the rent asked
for their current premises, Home Radio
{Components) Ltd., of Mitcham, Surrey
are moving to new offices at the end of
March. Because of this, they will be un-
able to maintain their retail counter
facilities, and will in future trade by
mail order only.

To dispose of some surplus stock
items, there will be lots of bargains
available to callers only in a clearance
sale from 24-31 March at the existing
address, 9am—5pm daily (close 1pm on
Wednesday).

The new postal address for mail
order will be notified as soon as possi-
ble. For the present, customers should
continue to write to: Home Radio
{Components) Ltd., Dept. PW,
234-240 London Road, Mitcham,
Surrey CR4 3HD.

Canlil Help You!

Are you the secretary, organiser or
general dog’s body of your local radio
club or any other group whose
functions may interest readers of PW.
If so, let me know and | will endeavour
to publicise your rally, get-together
whatever, through this column.
Remember though, we compile the
magazine some time ahead of
publication day (e.g. this note was
written in mid-January), so, the earlier |
can have details, the better.

Alan Martin

Practical Wireless, April 1979
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J. BIRKETT

Radio Component Suppliers
25 The Strait, Lincoin LN2 1JF. Tel: 20767

400mW ZENERS Unmarked Good 3-6, 6-8, 10, 11,12, 13, 186, 18, 24, 30, 33, 36v. Ali
at 10 for 40p.

ERIE RED CAP -01uf 100v.w. SUB-MINIATURE CAPACITORS @ 5p each.
BD187 4 Amp NPN PLASTIC POWER NPN TRANSISTORS @ 5 for £1.

MURATA 10.7MHz CERAMIC FILTERS @ 27p, VERNITRON FM4 10-7MHz
FILTER @ 50p, MURATA 455KHz BFB FILTER @ 30p.

10 Amp S.C.R.s 100 PIV @ 25p, 400 PIV @ 50p, 800 PIV @ 60p.

DAU TRIMMERS 2 to 9pf @ 10p, 6 to 45pf @ 10p, O to 125pf @ 12p, 8 to 140pf @
15p, TETFER VHF TRIMMERS 10pf @ 18p.

VHF POWER TRANSISTORS unmarked Good 2N 3375 @ £1, 2N 3866 @ 3 for 75p,
2N 3553 @ 3 for £1-10.

ELECTROLYTIC CAPACITORS 1000uf 100v.w. @ 50p, 2200uf 100v.w. @ 60p,
3300uf 64v.w. @ 60p, 3300uf 40v.w. @ 50p

HC6U CRYSTALS 38MHz, 40MHz. 44 3MHz, 45.9MHz, 46-5MHz, 46.7MHz,
48-3MHz, 50- 1MHz. Ali at 50p each.

3 PIN PLUG AND SOCKET like R.S. European Type with Two Metres of Cable @ 75p
pair.

10 ASSORTED PUSH BUTTON BANKS less knobs for £1-30,

SUB-MINIATURE TANTALUM 4.7uf 10v.w., @ 5p, 6 for 25p.

50 2 Watt ZENERS assorted untested @ 57p.

DISC CERAMICS -01uf 50v.w. @ 20p doz, - 1uf 18v.w. ® 25p doz.

100 MINIATURE DIODES CV 9637 pre-formed leads @ §7p.

VHF FETS 406737 @ 33p, £304 @ 25p, J310 @ 20p, MFE 131 @ 60p, BF 256 @ 25p,
2N 38197 @ 20p.

MINIATURE BUTTERFLY PRE-SET VARIABLE CAPACITORS spindles
easily extended 25 x 25pf @ 50p, 38 x 38pf @ 60p, 38 x 38pf Wide Spaced @ 65p.

50 VARI-CAP DIODES LIKE BA 102 untested @ 57p.

200 1, ; Watt RESISTORS assorted for 75p.

MULLARD VARIABLE CAPACITORS Solld Dielectric 195 +80pf @ 40p.

30 ASSORTED 10XAJ CRYSTALS @ £1.10, 20 FT 243 CRYSTAI.S assorted @
£1.50, 20 FT 241A CRYSTALS assorted @ £1-10.

50 10X CRYSTALS assorted @ £1-50 (P. & P. £1-501.

TRANSISTORS BC 548 @ 10p. 6 for 50p. BC 549 @ 10p, 6 for 60p.

PLASTIC TRIACS 400 PIV 6 Amp @ 60p each.

COIL FORMERS 3 " Dia. with core at 6 for 25p.

McMURDO 8 PIN PLUGS @ 20p, 8 PIN SOCKETS @ 20p, COVERS @ 15p.
600MHz FREQUENCY 8 DIGIT COUNTERS HFC600 @ £115.

2 GHz STRIPLINE NPN TRANSISTORS @ £1 each.

100uf 100v.w. WIRE ENDED ELECTROLYTICS 10p, 5 for 35p.

MC 3340 ELECTRONIC ATTENUATOR 1.C. with data @ 50p.

1uf 25v.w. ELECTROLYTICS at 6 for 25p.

20 PHOTO TRANSISTORS AND DARLINGTONS assorted untested @ £1.
SOLDER-IN FEED THRU's 6-8pf, 1000pf ali 20p doz.

MULLARD T PACK 800MHz TRANSISTORS BF 362 @ 25p.

CRYSTALS 10X 8010KHz @ 40p, 10XAJ 7010KHz @ 30p.

VARIABLE CAPACITORS 25 + 25 + 25pf }” Spindle direct drive @ 75p.

ELECTRET MICROPHONE INSERTS with FET Pre-amp @ £1-85.

Please add 20p for post and packing. unless otherwise stated, on U.K. orders under £2.
Overseas post at cost.

P.C.B’S FOR
PRACTICAL WIRELESS PROJECTS

Nov. 78.  Sarum Q Meter RO30  Price £3.30 & 20 pence p & p.
Nov. 78.  Standard Charge Timer AD212  Price £2.80 & 20 pence p & p.
Nov. 78.  Porch Light Timer AD222  Price £0.60 & 12 pence p & p.
Nov. 78.  Battery Indicator AD225  Price £0.60 & 12 pence p & p.
Dec. 78.  Car Radio LW. Converter R034  Price £2.35 & 15 pence p & p.
Dec. 78.  Digital Door Chimes RO17  Price £3.78 & 25 pence p & p.
Dec. 78.  Car Radio LW. Converter R032  Price £2.62 & 20 pence p & p.
Jan. 79.  Acoustic Delay Line RO18  Price £3.53 & 20 pence p & p.
Jan. 79.  Dorchester RO33 Price £10.80 & 30 pence p & p.
Feb. 79. ~ Hythe Receiver WR037 Price £5.94 & 20 pence p & p.

March 79. Hythe Receiver WR038 Price £2.70 & 20 pence p & p.
March 79. Soundlite Converter WKO001 Price £5.98 & 20 pence p & p.
March 79. Tone Burst Generator ~ R023  Price £1.60 & 15 pence p & p.
March 79. Wide Band Noise Souce WRO036 Price £0.70 & 12 pence p & p.

Send order to:

C. BOWES & CO. LTD.,

4, WOOD STREET,
CHEADLE,
CHESHIRE SK8 1AQ.
Tel. 061-428-4497.

Please state type number and enclose cheque or postal order.
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Can YOUR Antenna
do all this?

A SMALL SELECTION FROM OUR HUGE FILE OF TESTIMONIAL
LETTERS ON THE JOYSTICK VARIABLE FREQUENCY ANTENNA

(-5—30MHz).

Carl V. Guest, Mount Vernon, Ohio, writes—"} set the Joystick antenna on the
fioor of my operating room which is at street level. On 40 meter CW | worked out

to a distance of 700 miles in the afternoon.”

“CQ"” Magazine—"If you are high enough the antenna will operate (especially at
15-20) as well as the well-known 3-element beam with which we compared it.
The tests were ‘operational, not theoretical!’ We find that if we can hear 'em we

can work ‘'em—and in most cases with a 100 watts input.”

K6MDJ—"Early resulits are astounding. I've been using a trap dipole for 40-20-

15. This JOYSTICK out-performs the dipole 2 x 1.”
G3UGB—"Extremely good reports on 160 meters and 80 meters.”

W5ECJIV—"Do | like the JOYSTICK? | guess so! | took five antennae down and

now use the Joystick alone?”’

IN USE BY AMATEUR TRANSMITTING AND SWL STATIONS WORLD-

WIDE AND IN GOVERNMENT COMMUNICATION

JOYSTICK ANTENNAS
SYSTEM “A"

200 w. p.e.p. OR for the SWL

SYSTEM “J”

500 w. p.e.p. (Improved ‘Q’’ on receive)

"“"PACKAGE DEALS"’

COMPLETE RADIO STATIONS FOR ANY LOCATION

All packages mclude the JOYSTICK VFA {System ""A"’) 8ft feeder, all necessary
cables, Delivery S i our risk.
ASSEMBLED IN SECONDS. You $AVE £14.15 on each PACKAGE DEAL!

PACKAGE No. 1. Features R.300 Rx.
PACKAGE No. 2. Features FRG7 Rx.

PACKAGE No. 3. Features SRX30 Rx.
PACKAGE No. 4. Our "Rolls”"~-Rx. FRG7000,

RECEIVERS ONLY

£184.50 FRG?7
£174.95

R.300
SRX 30

All prices are correct at time of going to press
and include VAT at 124% and carriage.

Just telephone
your card number
Phone 0843 62535 (ext.5)
(or 62839 after
office hours)

or write for details, send 9p stamp

5, Patridge House, Prospect Road, Broadstairs,
CT10-1LD. (Callers by appointment).

£41-00

£47.-95

£222-00
£237.45
£212-45
£402-00

£199.95
FRG 7000 £364-50

25


www.americanradiohistory.com

by

o

o R R L

‘IIIE IIASSHIE»
w; IM’[ MEDIUN

FEE A

: ' : x 5 Part 1

;: i @ "

= T e b A

2 Hﬂ§xﬁ<!ﬁ' v:%;T g% E: bt '

¥ Az 4 Shaidel |

T S Bl oraon .K
Having in mind the miniscule 0-6mm tracks of the section of music for replay, without the frustration of
Compact Cassette, and the low tape/head velocity of a having to make experimental fast winds and rewinds.

mere 4-75cm/s, it seems incredible that the medium is

currently capable of high quality recording and replay up i
to frequencies approaching 20kHz, and it is still improving. CﬂSSEttE Shortcomlngs

When the Compact Cassette system was launched by So far, then, it might be supposed that the compact
Philips way back in the Fifties the quality by today’s hi-fi cassette medium no longer has any shortcomings and that
standards was, frankly, abysmal. The noise floor was little all the problems have been resolved. This is certainly not
more than 40dB below signal peaks of some 5 per cent true. For example, the medium cannot yet compete with
distortion, the upper-frequency response commenced wider-track reel-to-reel tape running at higher speed.
rolling-off around 7 to 8kHz, and the wow and flutter However, with some of the latest tapes the performance
figures could easily reach 0-5 per cent or more! can currently exceed that of reel-to-reel tape running at
Assisted by the recent noise reduction systems, notably 9.5cm/s, which is a truly remarkably achievement.
Dolby B, and the new psuedo-chrome (Cr) and pure Cr When the pure metal particle tapes are more readily
tapes, a noise floor as low as 65dB (CCIR/ARM- available, along with machines to do them full justice, then
weighted) relative to an output of 3 per cent 3rd-order the improvement will be even more dramatic, and we shall
distortion threshold is readily achievable at middle probably be able to obtain the existing cassette
frequencies, which is virtually as good as can be expected performance with a tape speed half that of the existing
from the best gramophone records. At the recording levels cassette tape speed! Conversely, by retaining the existing
likely to be experienced in the treble regions by the vast cassette speed, the performance will be lifted virtually to
majority of home recordists, the response holds well to match that of most domestic type reel-to-reel machines
frequencies of 15kHz or more (which is the upper limit of running at high speed.
most gramophone records and f.m. radio), while dramatic The biggest shortcoming of the cassette medium can be
improvements to tape transport mechanisms have described with one word—compression. A tape can
decreased the wow and flutter to less than O-1 per cent assimilate only a certain amount of magnetism depending
DIN-weighted peak. on its magnetic properties. If the magnetising force is
With these sort of performance figures, therefore, it is increased by passing an increasing current through the
little wonder that more audiophiles and music lovers are winding of the recording head, the magnetic flux density of
turning to the cassette deck as a primary source of the tape will increase until it can accept no more
programme signal, which is regarded as having the edge magnetism. At this point no matter how much more the
on the record deck in terms of its recording attribute, if not force is increased there will be no further increase in tape
in absolute music quality. flux. This means that the tape is fully saturated since all
If a recording is made of a top quality gramophone the available magnetic domains are then in alignment.
record or stereo radio programme with a contemporary hi-
fi deck using good tape, it is often difficult to determine .
conclusively whether one is hearing the original or the AtB G
recording. Yes, the state-of-art is to this standard. Indeed,

auditions more favourably than the original, which would

there are people who claim that the recording sometimes R
appear to have significance, in that the replay distortion is Hc/

“disguising” some of the less palatable distortion plaguing - >
3 q ovo g Y -H 0 +H
the original programme signal, but this is a different story! He
So far as pre-recorded cassettes (e.g., Musicassettes) are
concerned, the quality of the equwalent gramophone R
records is generally better. It is also more convenient to

locate a particular track on a disc than on a cassette Saturation Yog

record, but even this cassette shortfall is being resolved by

the microprocessor chip, such as found in the Optonica Fig. 1: Hysteresis loop of magnetisation. See text for
up-market cassette decks, for quickly locating a required description

26 Practical Wireless, April 1979
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The hysteresis loop in Fig. 1 describes the path taken by
flux (B) as the magnetising force (H) is increased first in
one direction, decreased, and then increased in the
opposite direction. Initially, the flux follows the broken-
line up to saturation; it then falls back from saturation as
the force is reduced to zero, and rises to saturation in the
opposite direction as the force is increased in the opposite
direction. The loop shows that after the tape has been
magnetised and the force is reduced to zero a flux remains
on the tape of value (R) which is, in fact, the magnetism
which has been imparted to the tape and retained by it.
Points (R) on the loop are called the remanent points and
thus signify the remanent magnetism remaining on the
tape after the force has been removed.

The loop also shows that once the tape has been
magnetised, an opposite field of force H, is required to
pull the remanent flux down to zero again, and hence to
demagnetise the tape. This is called the coercive force, so
the greater the coercivity of the tape, the better it holds its
magnetism and the harder it is to demagnetise, which can
be useful, particularly for recording high frequencies.

Transfer Non-Linearity

To combat the severe non-linearity at low values of
magnetising force, the signal for recording is superimposed
on a high-frequency sinewave of around 100kHz. This
caused the magnetic force, resulting from the signal, to
swing on the upper reaches of the two halves of the BH
curve, which are more linear than the lower reaches. Even
so, the resulting transfer characteristic is still not very
linear, particularly as the signal pushes the tape towards
saturation, which means that in spite of the recording
signal being of very low distortion, the replay signal is
bound to carry a greater level of distortion, especially at
high recording levels.

The nature of the transfer characteristic, after the
improvement by the h.f. biasing has been taken into
account, is shown in Fig. 2. As this type of curve contains
odd-order terms, most of the distortion is odd-harmonic,
such as 3rd, 5th, 7th, etc., harmonic, with the 3rd
harmonic predominating. Moreover, because the curve
goes more non-linear as the tape approaches saturation, so
the 3rd harmonic distortion increases. If the signal being
recorded is so strong as to push the tape into saturation,
then there can be just as much 3rd- and odd-order
distortion as there is fundamental! Hence the reason why
cassette recordings sound abysmally poor when they are
over-recorded on signal peaks.

The maximum output level (MOL) of a tape refers to
the level of flux that it can accommodate up to a specified
level of distortion—usually 3 per cent. In the SI units,
magnetic flux density is expressed in webers per metre
(Wb/m), but as tape flux is so small the expression nWb/m
is used, where n is the nano or 10~ multiplying factor.
Some idea of the flux level on a tape can be gleaned from
the fact that the majority of Japanese cassette decks show
+3VU on their meters when the recorded tape flux
corresponds to about 200nWb/m which, incidentally, is
the Dolby noise reduction reference level. This means,
then, that at OVU the tape flux is about 141-5nWb/m (e.g.,
3dB down from 200nWb/m, which is 200 x 0-707).

" The curves in Fig. 3 give some indication of how the 3rd
harmonic distortion increases with increasing tape flux,
based on the average of five different tapes as used
in domestic cassette decks at low, middle and high
frequencies. It should be noted that different machines and
tapes of different samples might well result in a different
distribution. For convenience, lines have been drawn to
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Fig. 2: Transfer characteristic of magnetic tape

showing non-linearity of odd-order terms, which is

responsible for odd-order distortion on the output

signal. The curve takes account of the correction
provided by the h.f. bias

50 -
Basic Fe
454 {120 us)
Pseudo Cr
4-0+ 70:s)
Fe Cr
3-54 (70us)
Basic Cr.
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Fig. 3: Curves showing how the distortion increases at

three different frequencies as the recorded level and

hence the tape flux is increased. The results represent

the averages of a number of samples and batches of

the tape types indicated, when used with domestic
cassette decks

indicate the 0dB 200nWb/m point on the horizontal scale
and the 3 per cent distortion point on the vertical scale.
The curves show that with this particular combination
the pseudo-Cr tape (such as Maxell UDXL II, TDK SA,
etc.) is capable of the greatest flux at the low frequency of
333Hz where, to the 3 per cent distortion point, a flux of
+5dB (corresponding to about 356nWb/m) can be
accommodated. The basic Fe will only yield about +1dB,
basic Cr a trifle less, Cr Super (a recent BASF
formulation) about +2-5 (depending on bias), and ferrous-
chrome (FeCr) about +3dB. Clearly, then, the pseudo-Cr
is a clear winner so far as sheer flux is concerned at Lf.
Although a good deal of music energy and peaks reside
at low and middle frequencies, this is not the whole story
because high quality music can undoubtedly contain quite
high-amplitude transients at much higher frequencies.
Looking at the curves applicable to 10-11kHz, it will be

“seen that the distribution has altered somewhat, for now
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the greatest flux is yielded by the Super Cr to 3 per cent
distortion at about —8dB (80nWb/m). The pseudo-Cr is
down to about —12dB (50nWb/m), while the basic Fe is at
the bottom at about —14dB (40nWb/m). The basic Cr is
quite respectable at —10dB (63nWb/m) and the FeCr is
not bad at —11dB (56nWb/m). These curves, then,
indicate that Cr and FeCr are good upper-frequency
performers.

The middle-frequency curves fail to reveal the upper-
frequency attribute of the Cr and FeCr tapes, since the
pseudo-Cr is still showing the highest flux at —2dB
(159nWb/m). Nevertheless, the Super Cr is not far behind,
nor is the basic Cr. The lowest output is given by the FeCr
at —6dB (100nWb/m).

These curves, then, signify that as the frequency of the
recorded signal increases, so the tape arrives at the
beginning of saturation at decreasing levels of flux. If we
were to record a tape at a constant level over the
frequency spectrum, starting at, say, 200nWb/m at
333Hz, on replay we would find that the flux carried by
the tape would gradually decrease with increasing
frequency, as shown in Fig. 4. The upper-frequency roll-
off of the curve is caused by the progressively increasing
compression (that is, the inability of the tape to retain a
given high level of magnetic flux as the frequency is
increased).

This is the result of self-demagnetisation of the high-
frequency, short-wavelength magnetic domains recorded
on the tape oxide. For each half-cycle of recording signal
the equivalent of a miniscule bar magnet is produced on
the oxide, and because the poles get closer together as the
frequency of the signal is raised, the ability of the magnet
to sustain its strength is diminished.

The recorded wavelength is equal to the tape velocity
divided by the frequency in Hz. Thus, at 15kHz and at the
cassette speed of 4.75cm/s, the wavelength is a mere
3.-16um, so each magnet has a length of 1-58um. Little
wonder, then, that there is a strong tendency towards
demagnetisation! It is noteworthy that the length of the
gap of the replay head must be of a similar small order
fully to define the high-frequency components of the
signal.

During recording, pre-emphasis is applied to the signal
current fed to the head to help combat the h.f. loss.
However, if excessive magnetic force is applied to the tape,
the tape tends to demagnetise while it is actually being
recorded, which can further worsen the compression
distortion at h.f. Tapes which give the best h.f.
performance with the least compression and hence h.f.
distortion, are those of relatively high coercivity, such as
the recent Cr, FeCr and the latest high-energy Fe and
pseudo-Cr formulations, the first mentioned particularly
including the BASF Cr Super if the programme material
warrants the extra price and the machine can do full
justice to the tape.

Although there are more factors involved in tape
choice, the performance at h.f. cannot be over-stressed for
the adequate recording of high quality material, from
microphone channels direct, from electronic music-making
devices, and from synthesisers where the peaks and energy
at h.f. are likely to be relatively high. For dubbing from
gramophone records and f.m. stereo radio, tape choice is
less exacting (but it is desirable always to use the best that
can be afforded and never cheap non-proprietary brands
which can quickly shed their oxide and clog up the head
gaps) because of the limited high-frequency energy and
signal peaks of this nature of signal.

Although the curve in Fig. 4 is interesting, more useful
are those curves which refer a given level of distortion to
tape flux over the lower, middle and upper parts of the
frequency spectrum. Since odd-order distortion
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Fig. 4: Compression curve. The magnetic flux
assimilated by a tape recorded at high level
corresponding to 200nWb/m at 333Hz falls off with
frequency as shown. To avoid the effect of
compression, the frequency response is taken at a
recording level at least 20dB below 200nWb/m, a
curve shown by the broken-line is then achieved
provided the bias and equalisation are set to suit the
tape. If the bias is too low the upper frequencies will
tend to show a boost, while if too high the upper
frequencies will tend towards early roll-off

predominates (particularly 3rd-order), the distortion
measured is 3rd harmonic at Lf. (around 333Hz) and 3rd-
order intermodulation distortion at upper-middle
(4-5kHz) and h.f. (10—11kHz).

There is no difficulty in measuring 3rd harmonic at Lf.,
for at 333Hz it falls at 999Hz, which is well within the
passband of the system. At upper-middle and particularly
h.f., the 3rd harmonic is likely to fall outside the passband
and be affected by the replay equalisation. To avoid this,
two-tone driving signals are used.of f, and f, and the 3rd-
order IM products of 2f, —f, and 2f, —f; measured in ratio
to the driving signals. Since there is a mathematical
relationship between 3rd harmonic and 3rd-order
distortion, perfect correlation is achieved provided due
attention is taken of the difference between the crest
factors of the single-tone and two-tone signals.

For hifi applications, an upper limit distortion
threshold of 3 per cent would appear to be appropriate, so
the plan, then, is to find the flux assimilation of the tape
when used with a specific domestic machine (or batch of
such machines—taking the average) over the spectrum for
3 per cent distortion threshold.

NEXT MONTH
Spectral distortion, bias and equalisa-
tién, head problems, noise floor and
- dynamic range
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letters

: The Editor,

3 PRACTICAL WIRELESS,
: Westover House,

- West Quay Road, Poole,
% Dorset BHrs 1]G

The letter from J. S. Goodier regarding Citizen's Band in
the UK, which appeared in our December 1978 issue,
provoked a flood of letters from readers. These were
fairly evenly divided between ““for” and “against” CB.
Several writers took violent exception to Mr Goodier’'s
suggestion that part of the 2 metre band should be
allocated for novice use, as a substitute for a Citizen’'s
Band in the UK. We print here a selection of the letters
received.

Sir: | have recently returned from Australia, where Citizen's
Band radio has been legal for just over a year. | feel,
however, that the Australian service follows too closely the
American service. | also feel that the biggest problem with
these two services is that a licence is far too easily obtained,
and that a bad frequency band and emission type have been
employed. A CB service could be introduced in this country,
with heavy modifications to the American system of licens-
ing.

| think that the following would greatly reduce the
problems of such a service:

1. Correct radio procedure should be used, with proper
station identification at the beginning and end of each trans-
mission: only normal speech should .be allowed, such as
would be used on the telephone, with no “10-codes”, which
seem to make up the total vocabulary of many CBers.

2. The 11 metre h.f. band should be maintained, but the
frequencies used changed to, say, 26MHz-27MHz
(11-538m~-11-111m), thus avoiding any overseas contacts.
This band can be used in its entirety, perhaps utilising v.f.o.
controlied transceivers, and allowing plenty of space for
everyone.

3. Emission should be s.s.b. only, avoiding a.m. heterodyn-
ing and giving less overcrowding and more signal clarity.

4. A maximum output of 15W p.e.p. to be allowed, with no
directional or gain antennas of the beam or quad type.

5. Licensees would be required to undergo an examination
on regulations, including possible interference problems and
remedies, a procedural test, and show a basic knowledge of
antennas for the frequencies used and their alignment.

6. A licence fee of £7 to £10 should be charged and a call-
sign allocated once the examination had been passed. A call-
sign could take the form SD123W, etc., where SD indicates
the county, 123 is the licence number, and W is the initial of
the town in which the licensee lives.

| feel that the “Toms, Dicks and Harrys” could be greatly

reduced by the initial pre-licensing exam. There is obviously

a demand for a service in the UK, so with the appropriate

licensing conditions there is no valid reason for such a
service to be denied to us.

Gerald Yates

Watcombe

Torquay
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Sir: | do not think that Mr Goodier's idea of a novices’
amateur band on 144.5-145.0MHz would be accepted by
present 2m users. The code-free facility of the present
G8-type licence should not be beyond the capability of any
interested enthusiasts, and any lowering of the licensing
requirements would certainly make channelised f.m. on
2m sound like CB. “

Anyhow, quite a lot of the 144.5MHz region and upwards
is used for s.s.b. contacts, and 144.90-145.0MHz is used
for beacon facilities. As one amateur using s.s.b. on 2m and
trying for beacons here in Ireland (both their reception from
distant places and their establishment here too), | would not
welcome private communication type facilities in the band.

We here in El (Eire) have just been given the facility of a
code-free v.h.f. licence, so we welcome the increased use of
2m throughout the country. Only a small percentage of
present amateurs are active on v.h.f. here—the silence has
to be heard to be believed.

Perhaps the supporters of a novice type band could try for
additional frequency allocations in the v.h.f. spectrum, say,
100-105MHz, 220-225MHz, 400MHz, or some other un-
used band. Enthusiasm for private communications should
be directed positively towards a technical service with
technical requirements for operation, and also giving the
home electronics industries a chance to manufacture the
equipment. Re-crystalling of expensive imported 2m f.m.
equipment should be made very, very difficult. CB on 27MHz
has caused havoc in the USA, not only from the TV inter-
ference aspect but also by upsetting the balance of trade. A
novices' v.h.f. band is a possibility for the UK.

Des Walsh EI5CD
Carrick on Suir
Co Tipperary

Sir: Why is it every now and then some crank wants to do
something with 2m below 145MHz? First G3RKL wanted to
put repeaters and channels for s.s.b. Letters in Radio Com-
munication told him where to put them! Now a reader in
Stockport wants it for CB.

The 2m band from 145MHz down is for amateur use—
true amateur—with DX, RTTY, SSTV and all modes. If our
reader gets a good 2m receiver and antenna, he will be able
to hear these signals.

The only people we want on the air in G-land are those
who have passed the RAE.

John Tye
Dereham
Norfolk

Sir: Your correspondent J. S. Goodier suggests that if a
Citizen's Band was permitted in the UK “they will come in
their millions™.

We must assume more than, say 1 million—perhaps as
many as 5 million. If we take the price for an average 2
metre transceiver equipment, let's say £200, then the total
market for 5 million sets will be worth £1000 million. On
this will be charged 8 per cent VAT, which comes to £80
million. Good grief, man, what is the Chancellor of the
Exchequer waiting for?

Who is fooling who? Cut the b*****¥*t and |egalise what
other sensible countries have already done.

J. Acton
Iver
Bucks

continued on page 67
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SIMPLE AUDIO FILTER DESIGN

Knowing how to design a filter for a pre-amp or mixer is a
very handy thing if you do a lot of playing with audio cir-
cuits, but can be uphill work if your knowledge of maths
does not extend a great deal beyond Ohm’s Law. If you fit
into this category then despair no more! To design
passable (if you will pardon the pun) filter circuits, all one
needs is a (modified) version of Ohm’s Law (a pocket
calculator helps, too!). :

The simplest type of filter is the CR filter, so called
because it uses only capacitors and resistors. Fig. 1(a)
shows a low-pass filter, and Fig. 1(b) a high-pass filter.

Low Pass

The low-pass filter works like this: at low frequencies,
the reactance (a.c. resistance) of C is much larger than the
resistance of R, so the circuit functions as a voltage
divider. Because the reactance of C (called X_) is so much
larger than R, the voltage dropped across R is very small,
and the output is very nearly the same as the input. As the
input frequency rises, the reactance C drops until, at a cer-
tain frequency called the cut-off frequency (abbreviated
F.) X equals R,

if we have a voltage divider composed of two equal
resistors, then the output is exactly half the input. This is
the frequency that gives the filter its name, e.g., we talk of
a “10kHz low-pass filter”, meaning it halves a 10kHz
signal and rejects all frequencies above, because as the
input signal rises above the cut-off frequency, X, gets
smaller and smaller and the output drops off correspon-
dingly. When we design a filter, we have to take into
account the input impedance of the amplifier or pre-amp,
Z in the circuits.

Now let’s design a filter. The three things we may know
or may not know are C, R and F, so the three formulae
for calculating them are shown below:

I B
Fe= 6-28 x R x C
R_6-28 x F. xC

R S
C=§2®x F.xR

1. Design a scratch filter for an amplifier with an input Z
of 100kQ.

Scratch filters reject at about 15kHz, so we know F,
approximately. As a general rule, at F, R should equal Z,
so we now know R; 100kQ. All that leaves is C. From
the above equation we get:

CinpF
RinkQ
F.in kHz

_ 1
C—6-28 x 15 x 100

30

= 0-0001 or 100pF

To check, work out the other two equations;

R= 1
528 x 15 x 0-0001
N
0.0094
= 106kQ

F,= 1
* 628 x 100 x 0-0001

= el
~ 0-0628

=15-9kHz

Both results are near enough, considering we are only
working to four decimal places.

High Pass

The high-pass filter (Fig. 1(b)), in the same way as the
low-pass filter, has a point where the output is half the
input: the cut-off frequency. Because the capacitor and
resistor are inverted, the output rises as the frequency rises
and so the circuit rejects frequencies below F.. The
equations for calculating C, R, and F, are the same as for
the low-pass filter.

[og

WHDQO98

Fig. 1: Basic filter circuits and their response curves:
(a) (Top) Low-pass. (b) {(Bottom) High-pass
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2. Design a rumble filter for a pre-amp with an input Z of
250kQ. Rumble is mechanical noise from a record deck
motor, and occurs at frequencies below about 25Hz, so we
know F_(25Hz) and R (250kQ);

C=

1
6-28 x 0-025 x 250
:_0-025pF

Band Pass

Finally, let us look at band-pass filters. The simplest
form of band-pass filter is shown in Fig. 2. It is simply a
combination of Fig. 1(a) and 1(b). Band-pass filters are
used for a variety of things, such as “middle” channel
separation in tone controls, or combined rumble and
scratch filters. The only limitation of this circuit is that the
upper cut-off frequency, F,, must be at least ten times the
lower cut-off frequency, F,, or interaction between the two
circuits will occur, and the filter will not have a smooth
response curve. Only two equatlons are given, as R = Z,
and Z is usually known. Units are in kHz, kQ and pF.

Cc

Fig. 2: A band-pass filter circuit and response

C.determines Fy:

C = R+7Z
628X F, xRxZ

C, determines F:

C.= 1
©76.28 x F, x R+ Z)

3. Calculate a combined rumble and scratch filter for an

amplifier with an input Z of 50kQ. R = Z = 50kQ. F,

wants to be, say 12kHz, and F, about 40Hz.

C = 50 + 50
sT 628 x 12 x 50 x 50

_ 100
188 400

= (.0005uF or 500pF

C.=— 1
¢ 6-28 x 0-04 x (50 + 50)

Phase Shift

The output signal from a CR network will always differ
in phase (to a greater or lesser degree) from the input
signal. Whether this is important depends on the applica-
tion. In this introductory article, the effects of phase shift
have been ignored.
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N 'pim “Hythe" aeés’m;-; Fobruary 1979. -

' %Fﬁ is Denco type IFT ?8/465

iFTz is filter type CFT4585 from Ambit.

’ iF%’lhs Dengo type IFT13. -

Resferrmg to the circuit diagram F;g 2, presets VR4 .
aﬁd VRE appear on the overlay (Fig. 4) as VE? arsdj,~
. VR*Z respectively. )

¥n Fig. 2, L2 {collector of Tr3) is unmarked The }

BZYBS}C(SVP. diade from the junction of R17/i.2 to
gmund should be shown at D1 {not D3).

The following may help those who are havmg'

dtffaculty tocating specialised components:
;The Denco coils are available from Maplin or Wat—

( fak‘d Electronics; C. Bowes & Co. Lid., 4 Wood Street B
] : 061 428 4497} supply the
-p‘g:,b. ‘Front panels may be obtained from D. J, Pattle,

Cheaciie Chaeshire {Te

“Juniper, Hillbury Road, Alderhoit, Fordi ngbndge

Hants (Tei 0425 52081}. The vernier drive is Home

Radio Type DL66-—it is necessary to re-calibrate the

scale. Suitable knobs are available from Marshalls or -

West Hyde Developments. Instrument case Type
B§221 21 is from West Hyde Developments. The
signal-strength meter is RS Components Type 259-

561 from Ace Mailtronics, Where no address is

s%iewn see index to advert;sers

Wlmborne Music Centre, Oetcbar 1978.

. Tr&e 2N6133 powef trangistors are mcorrectiy shawn

- as "2N6103". RCA type BRCE103 is suitable, but
éematwe complementary pairs may be fitted where
supgises are short, TIP41A/TIP42A being an exampte L

i

PLEASE MENTION
PRACTICAL WIRELESS

. WHEN REPLYING
' TO ADVERTISEMENTS
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Follow-up to

W Sandbank’

s

The more experienced constructor, having built his
“Sandbanks”, may wish to increase its performance, and
these notes are a guide as to how that may be achieved.

The locator works by transmitting a heavy magnetic
field over the find (which we shall call the subject) and
comparing the decay of that field in the subject, to the
decay in the coil. Hence, if the rate of decay in the subject
is faster than that in the coil, the subject will not be detec-
ted. Thus the first item to evaluate is the coil.

Energy Storage

To detect small and fast-conducting objects such as
gold, silver or copper, the energy stored in the coil must be
as low as possible. The energy is stored in three ways.
First the magnetism, which we want as large as possible,
secondly the inductance, which is very low in an air-cored
inductor, and thirdly and most importantly, the
capacitance, which has no effect other than to slow down
the rate of decay of the magnetic field. The capacitance is
produced by the proximity of the conductors in the coil,
and they are only separated by the thickness of the
insulating varnish, so a significant improvement can be ob-
tained by insulating the wire used for the coil with a pvc
sleeve. Greater gains can be obtained by winding the coil,
with the extra insulation, in a neat manner so that the in-
side turns are as far away from the outside turns as possi-
ble. This leads us on to a flat coil which has about two-
thirds of the capacitance of the wire bundie coil. However,
it is very difficult to wind, but if you succeed, then Araldite
the coil before potting it or the turns may move in the
potting compound. By far the best solution is to use a prin-
ted circuit coil, as designed by the author and available
from Plessis Electronics, Castle house, Old Road,
Leighton Buzzard, Beds, which has a capacitance of about
half that of a wire bundle.

Coil Shape and Size

The next stage in the coil design is to alter the size of the
coil. Generally speaking, to maintain the same parameters
within the machine, it is necessary to increase the number
of turns when reducing the diameter of the coil. A small
coil will locate objects very accurately, but its range is
reduced. For greater range, the coil can be increased in
diameter, and as a rough guide, doubling the coil size will
double the range, within limits.

32

METAL DETECTOR

P.J.WALES

Square coils also have a lot to offer, because the range
on a square coil is greater than that on a round coil of a
similar size. Even greater range can be obtained by using a
rectangular coil, and the optimum ratio of the sides is 4:1.
One manufacturer of machines using the Pulse Induction
principle offers a coil 1-83 x 0-48m (72 X 18in) as a
standard with one of his detectors.

Modifications

Experimenting with coils for enormous range is very
easy, but finding nails 3m under hard ground is not very
rewarding, so stay within reason. In order to take max-
imum advantage of any reduction in coil capacitance
achieved, it is necessary to reduce the time between the
transmit pulse and the sample pulse, called the delay time.
The shorter the delay time, the more sensitive the detector
is to gold. The delay time in the PW “Sandbanks” is
altered by changing the value of R31 and R32. It is easiest
to replace these two with 47kQ presets during tests,
putting in suitable resistors when a satisfactory perfor-
mance has been reached. It is best to check the delay time
using a double-beam oscilloscope, but lacking one of these,
the control VR2 should be set to its midpoint and VR1
adjusted to ensure that the output of the 709 is at OV.
Then reducing the added presets until the speaker just
starts clicking ensures the optimum delay time.

Internal Delays

It may be-argued that the internal circuits produce their
own delays and this is certainly true, but the circuit has a
fall time of 3 microseconds and this is quite fast enough.
No improvement was obtained with a £4-50 r.f. power
transistor and low-capacitance diodes. The capacitance at
the coil connections was measured as 231pF and an
ordinary coil as 681pF. Reducing the 100Q resistor R7
will reduce the decay time but it will also reduce the
current in the coil and its damping effect will alter, so leave
it alone.

When you have wound the coil that meets with your
requirements, do not forget to waterproof it and make it
rigid. If it is left loose, the machine will drift all over the
places as the coil capacitance changes when the coil
moves. '

Practical Wireless, April 1979
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EXT MONTH IN...
ractical

WIRELESS

W P
I| One of the most useful little tools we've

ever come across. Firmly grips nuts of 4
u n and 6BA and nearby sizes while you
“start” them in inaccessible places
|

o

i

The PW Imp is a simple beginners radio intended
as an introduction to the delights of listening to
radio stations around the world. The novice should
find this set ideal as a starter project

Fred Judd seeks to dispel some of th
misunderstanding among radio

vf)?c%ﬁms itl

_enthusiasts about what v.s.w.r. really is, ] \__,'1}" e - I
and what it means. ) b ~_,\_A__§J
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This article describes the construction of a
miniature, high-performance v.h.f. receiver
for narrow-band - frequency modulation,
based on the Plessey SL6640 integrated
circuit. The SL6640 is a complete i.f. strip,
detector and audio system for n.b.f.m.,
requiring the minimum of external
components. It consumes only 3.-5mA of
current in the standby mode and can produce
200mW of audio.

The receiver is so simple that it may be
built even by the relatively inexperienced, and
yet it gives a professional account of itself

‘although the details given are for operation

~channels, and could be used to keep a watch

~owner, and is licensable for use on board

with a sensitivity better than 0-4uV for a
20dB' signal-to-noise ratio. Physically, the
module is only 46 x 82mm (1-8 x 3-2in) and

within the 144MHz (2m) amateur band, the
receiver will easily tune to marine v.h.f.

on, say, channel 16, the distress and calling
frequency. In this respect it would be a useful
project for the yachtsman or small boat-

such vessels.

The circuit diagram of the complete receiver is given in
Fig. 1. It can be seen to consist of a double-tuned input
arrangement feeding a dual-gate m.o.s.f.e.t. amplifier with
a gain of 18dB. Another double-tuned circuit couples the
amplifier to a second dual-gate m.o.s.f.e.t. which acts as a

mixer whose conversion gain falls around 12dB. The local
oscillator uses a pnp v.h.f. transistor in an overtone
configuration.

A crystal filter, specially designed by Cathodeon, filters
the 10-7MHz signal and then passes it directly to the

* Applications Manager, Radio Communications Group, Plessey Semiconductors, Cheney Manor, Swindon Wilts
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Fig. 1: Complete circuit diagram of the single-channel
version of the raceiver

SL6640, which performs the functions of i.f. pre-amplifier,
main if. limiting amplifier, quadrature detector, squelch
and audio output stages.

Dual-gate m.o.s.fe.t. devices were selected on the
grounds of their good noise (about 4—6dB) and inter-
modulation performance. They will cope with large off-
channel signals with the minimum of intermodulation
distortion. Prototypes used the 3N210 in a plastic
encapsulation, but 3N211, 3N201 or 40673 devices in the
metal TO-72 packages will fit the board and work equally
well. :
Only five components, in addition to the capacitors and
inductors of the tuned circuits, are employed in the r.f.
amplifier: the m.o.s.f.e.t., two resistors to bias gate 2 of the
m.o.s.f.e.t. and two decoupling capacitors. Standard Toko
coils are used throughout, and the small ceramic
capacitors are of ITW manufacture. At 2in, C2 is 12pF,
C3-6-8pF, C7-8-2pF and C8—6-8pF. Note that C4 and
C9 are not “real” components, but represent stray
capacitance. :

A 2N5771 pnp transistor has been chosen for the local
.oscillator. This reduces the number of devices necessary in
the circuit, as the collector load coil is at d.c. ground
potential and hence no coupling or bias components are
“needed for the second gate of the mixer m.o.s.f.e.t.

The oscillator is very simple and reliable, using only
nine components. Any additional expense incurred by the
selection of overtone crystals is easily justified against the
increased complexity and power consumption of multiplier
stages.

Ign the case of a 2m receiver, C12 may have to be
omitted or may be found to be as large as 1-8pF, a certain
amount of experimentation being necessary to determine
the optimum value. Capacitor C13 will not usually be
required; C11 is 6-8pF and L5 a Toko S18/301-SN-
0300.

Using 7th or 9th overtone crystals can lead to oscillator
starting problems, but this circuit has been rigorously
tested and found to be completely reliable, provided the
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supply voltage remains stable. Crystal frequencies are
calculated from the formula:

Crystal frequency = Carrier frequency minus 10-7MHz

If the receiver is required to work on more than one
channel, some sort of d.c. switching will have to be
evolved, as long leads are not permissible. Such techniques
will be found to complement the use of scanmers. A
suitable method is shown in Fig. 2, where the diodes
should exhibit low-capacitance characteristics, such as the
IN4313.

The mixer consists of another dual-gate m.o.s.f.e.t. with
both gates at d.c. ground. Signals are applied to gate 1,
whilst gate 2 is connected to the oscillator tank circuit,
which drives it with about 2 volts r.m.s. of r.f. Better
conversion gain and a lower local oscillator could be
achieved by biasing gate 2 between 2.5 and 4-5 volts, but
this would degrade the strong-signal performance of the
front-end.

Two signals of 100mV, one 50kHz and the other
100kHz off-channel, could be tolerated by the prototypes
without receiving an intermodulation product. Never-the-
less, an even better performance may be obtained by
sacrificing some front-end gain—and therefore sensi-
tivity.

The mixer drives a crystal filter, designed specifically by
Cathodeon for this receiver, which has a relatively low
terminating impedance of 470Q at 25pF—eminently

suited to the output of the dual-gate m.o.s.f.e.t. and the

input of the SL6640. Other filters, some appreciably
cheaper, are acknowledged as being available, but will
almost certainly present the constructor with problems,
due to their different terminating impedances. Although
C14 and C17 may be changed if necessary, it is not

‘possible to increase the value of R3 and R8 above 8200

without upsetting the operation of both Tr3 and ICi. A
reduction of their values, on the other hand, will cause the
gain to deteriorate.
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From the filter, the signal is applied to the pre-amplifier
input (pin 16) of the SL6640, which has a gain of 46dB
and an output impedance of 330Q. This matches the
interstage ceramic filter between its output (pin 18) and the
main if. amplifier input (pin 14). The pre-amplifier is
biased, via R7 and R8, from its own output: R8 sets its
input impedance and C18 decouples the bias line.
Similarly, R9 and C25 provide bias and decoupling for the
main i.f. amplifier input.

The interstage filter is intended only to limit broadband
noise within the i.f. and not to determine the receiver pass-
band. Thus an inexpensive ceramic device is employed for
this purpose.

About 60dB gain is available from the if. amplifier,
giving the SL6640 in total an overall sensitivity of about
10uV. Such high gain makes bias decoupling essential and
this is achieved by C19 and C20. The output of the main
L.f. goes to the quadrature detector and squelch system.

The squelch works by detecting the amount of limiting
in the i.f. amplifier, pre-set VR1 determining the operating
threshold. This control could be panel-mounted, if
required.

Resistor R11 sets the hysteresis of the squelch—that is,
the amount by which the signal must drop in order to mute
the receiver. With R11 at 390kQ and an 8 volt supply
this is about 7-9dB. A reduction to 4-6dB is possible by
increasing R11 to 1-5MQ.

The muting arrangements control power to the detector
and audio stages. In the absence of a signal they turn off,
reducing the total current drain to around 3-5mA. Under
“signal applied” conditions, the current consumption
would be in the region of 8mA plus the amount drawn by
the audio output stage.

A squelch output is also present on pin 3 of the SL6640,
which is “high” in the absence of a signal and “low” when
a signal is detected. This logic may be employed to control
a scanner, if a multi-channel receiver is ultimately
constructed, or to illuminate a l.e.d. status indicator (Fig.
3). The inclusion of C26 on pin 3 prevents the squelch
fluttering if rapid changes of signal level occur.

The detector is self-contained, with the exception of the
quadrature coil (Toko) connected between pins 4 and 5.
Plessey Semiconductors SL6640 i.c. is intended for
narrow-band f.m. applications and should not be confused
with such devices as the CA3089, TBA120 and CA3189,
which are essentially for the domestic market and similar
wide-band situations. It works well even with 10-7MHz

ifs, as the Q of the quadrature coil is not loaded by the
resistance of the i.c. Signal-to-noise ratios of 50dB for
2kHz deviation with a 10-7MHz if. can easily be
achieved, whilst to produce the same performance from,
say, a CA3089 would require either a 455kHz if. or a
crystal quadrature element.

The detected audio is routed via a d.c. “volume control”
(VR2) to the a.f. output stage. Any residual r.f. is filtered
out by C28, C29 being used for interstage coupling. The
potentiometer VR2 would normally be located on the front
panel. Note that the output is at its highest when the
resistance of this control is at maximum.

The af. output stage is biased by R13 and R16,
negative feedback being applied via R14, R15 and C30.
Overall gain can be varied by altering the value of R14,
but this should not be reduced to below 1-2kQ, if excessive
distortion is to be avoided. Up to 200mW output is
possible with the 8 volt supply. Any h.f. instability is
decoupled by the tantalum capacitor C23.

The receiver module is powered from an 11-15 volt
supply, which is reduced to 8 volts and regulated by IC2
for the crystal oscillator and the SL6640. Decoupling is
provided in several places by O- 1uF ceramic capacitors. If
the supply source impedance is likely to exceed 2Q, Lf.
decoupling may also be a necessary—a capacitor of a few
hundred microfarads being called for.

Readily-available components were part of the design
philosophy, so this aspect should present no problems to
the constructor. The printed circuit board uses minimal-
inductance layout techniques which are very effective at
v.h.f. and quite easy to assemble. Note that plated-through
holes are necessary and all components should be mounted
as close to the board as possible.

The alignment of the receiver is fairly simple, but of
course if the constructor has access to an r.f. milli-
voltmeter and a good oscilloscope really professional
performance can be attained.

Alignment

Initially the crystal oscillator coil L5 is adjusted for

.maximum output, consistent with reliable starting. To

avoid loading the oscillator, the test probe should be
connected to the drain of the m.o.s.f.e.t. Tr3 (mixer): coils
L1, L2, L3, L4 are adjusted in turn for maximum gain
from the aerial input.

%RI. RS 4k7 élOOk

T2
Ci3 jCi2

l"'j'—l Fq

4k7 4k7

o= oz
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WRMI21

e 4V +V
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33k
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SL664 233,(
$
zZzza
]‘ '}TLED
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Fig. 2 (left): Adding multi-channel facilities. Grounding one terminal
"“T*” activates the associated crystal
Fig. 3 (right): Driving a l.e.d. squelch indicator requires this simple
buffer stage
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Fig. 5 (above): Drilling drawing for the p.c.b.
Fig.|6 {(below): Component layout. The ground-
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Feed a 10-7MHz frequency-modulated signal to the
input side of the crystal filter. Now, with full audio gain
and minimum setting of the squelch resistor, tune the
quadrature coil for minimum distortion at the output. If
clipping occurs, back off the audio gain slightly.

Adjustment without instrumentation is, of course,
somewhat less precise. Never-the-less, acceptable results
can be obtained and lack of test equipment should not
deter the constructor from building this project.

With the presence of a strong v.h.f. signal, tune the local
oscillator coil L5 until it is heard at maximum volume and
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minimum distortion. Having done this, turn the power on
and off several times to ensure that the oscillator will
always start.

Next, set the quadrature coil for minimum apparent
distortion with the squelch potentiometer at minimum
resistance. Then reduce the strength of the alignment
signal, perhaps by using progressively smaller aerial
lengths, tuning L1, L2, L3 and L4 at each stage for the
best signal-to-noise ratio.

Finally, the squelch control is set so that muting occurs
when the signal-to-noise ratio becomes unacceptably low.

S
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* components

v

Resistors
§ watt carbon
330Q 1 R9
4700 2 R3.8
1.8k 1 R4
4.7k} ] R5
12kQ 2 R6, 14
15k 1 R7
27k 1 R2
47k 3 R1,10,12
120k 1 R15
270kQ 2 R13,16
1MQ 1 R11
Potentiometers
*\liniature, round, linear law preset. Plessey type 416
1MQ 1 VR1 mute threshold
" Miniature log law, panel mounting
1TMQ 1 VR2
Capacitors
**TW type M2 monolithic
22pF 2 C14, 17 (but see
text)
1nF 3 C1,15, 16
3-3nF 1 c28
10nF 7 C5,6,10,18,19,
20, 25
Ceramic Plate
0-1uF 3 C21, 29, 31

Tantalum Bead

0-22uF 1 C23 35V type
0.47uF 1 C26 35V type
1uF 1 C30 35V type
100uF 1 C24 6V type
100uF 1 C22 10V type
Note: C2—4, 7-9, 11-13 see text C27 is part of coil
assembly.
Filters
***xBP4130-30 1 F1
SFE10-7 1 F2 {Ambit)

Semiconductors
Transistors :
3N210 2 Tr1, 3 {or 3N201,
| 3N211,40673)
2N5B771 1 Tr2 .
Integrated Circuits :
***316640 1 IC1
wA78LO8C 1 IC2
Crystal(s)

***x%7th overtone, Type WW239

inductors
Toko S18/301
—SN-032 1 L1 (Ambit)
Toko S18/301
~-3N-0300 4 L2—5 (Ambit)
Toko 85—-4402SEJ 1 L6 (Ambit)

Printad Circuit Board
The special p.c.b. for this project is available from
Ambit International. Kelan Engineering Ltd., 27-29
Leadhall Lane, Harrogate, Yorkshire HG2 9NJ. Tel:
0423 879126, are also able to offer a multi-
channel option, using 3rd overtone crystals.

Hardware
Twao double coil screening cans are required for L2-
L3, L4-15 and a single can for L1. These are
obtainable from Ambit International.

COMPONENT SOURCES
*Preset available from Ambit International.
**ITW capacitors available from [TW Electronics,
Darville Ho., 4 Oxford Road East, Windsor, Berks and
Ambit International.
**#S1 6640 available from Catronics or Ambit
International. -
***#BPA130-30 available from Cathodeon Crystals
1.td, Linton, Cambridge CB1 6JU. Tel: 0223 891501.
**%¥x7th overtone crystals available from Webster
Electronics, Rose Mills, Hort Bridge, liminster,
Somerset TA19 9PS. /mportant: specify crystal Type
WW239 with channel {carrier) frequency and crystal
frequency (carrier minus 10-7) when placing order.

With a calibrated signal generator, this point should be
between 0-15 and 0-5uV—however, it is preferable to set
the squelch to a signal-to-noise ratio, rather than to an
absolute input voltage.

No instrument case or mechanical details are given for
this project, but the receiver is a complete module,
requiring only the addition of a battery, volume control,
squelch control and small loudspeaker as external
components. It could therefore easily be constructed
within an existing receiver, using the incoming v.h.f. signal
to mute and override the normal programme. For
example, the marine version on channel 16 could mute an
m.f. signal, or indeed another v.h.f. signal, thus giving
priority to channel 16 traffic. On the other hand, it could
easily be a self-contained unit.

38

Multi-channel Conversion

If coverage of more than one channel is necessary, then
the circuit of Fig. 2 can be regarded as a working basis,
and could probably be accommodated on a small sub-
assembly. If a multi-channel facility is decided on at the
outset, a small extension could possibly be made to the
printed circuit board.

The 7th overtone WW239 crystals are relatively
expensive, but on the other hand the end-product will hold
its own with many professional receivers of its type. The
original design work for this project was carried out for a
specific professional application, and the specification of
this version has in no way been degraded. [ )
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In the 1830s, Samuel B. Morse invented a code which was
used by signallers to convey military information along
thousands of miles of telegraph lines during the American
Civil War (1861-1865) and, some 40 years later,
Alexander Graham Bell’s telephone was extensively used
by both sides throughout World War I. '

To find out more about communications during that
war, the author spoke to several old-timers who were
there. One, Bert Knight, now 90 years old, a veteran of the
Rifle Brigade, remembers seeing telephone cables at Ypres
being laid from a large drum, mounted on a limber drawn
by a team of horses, and signalmen in dugouts wearing
headphones. However, this means of communications had
its drawbacks because, the cables, whether overhead or
underground, were vulnerable to secret tapping by enemy
signalmen, calculated cutting of the wires, and being
totally destroyed by artillery bombardment.

During the last decade of the 19th century, men like
Edouard Branly, Oliver Lodge (later knighted), and
Guglielmo Marconi, to name a few, were pioneering a
means of transmitting both the Morse code and the human
voice over great distances without wires. Before their ideas
were fifty years old, wire-less communications (later called
rﬁdiq) was used during two world wars on land, sea and in
the air.

The Great War

Wireless during the 1914/18 war rested mainly with the
electric spark transmitter and receivers, using a coherer or
catswhisker and crystal detectors and, for amplification, a
limited range of bright-emitter (triode) valves, so called
because their high filament current produced a lot of light.

Wireless installations were also vulnerable to enemy
action, mainly because the high aerials required gave away
the position of a signals unit to enemy spotters. Also, the
noise from the transmitter spark gap and the receiver
tuning buzzer could be heard for some distance on a quiet
night.

The late Bill Longmire, G3TKL, joined the signals
section of the 26th Canadian Battalion in 1914 and after
three months training had to pass in Morse at 12 w.p.m.
with buzzer, lamp and heliograph, and in semaphore and
flags. “Serving in France in 1915,” said Bill, “I found that
war was a bloody business and that communications (by
land-line) were not only most important but also
dangerous.” He used a “D3” telephone set, phone and
Morse, with a single-strand wire and an earth return.
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Later, Bill transferred to the Canadian Corps wireless
section to learn the basic facts of radio and then was
selected for a special, three week, training course in
London. At the end of the course, a team of three could
erect an aerial consisting of a 100ft long wire on two 24ft
masts, with guys, earth rods and counterpoise, in under
five minutes. On returning to France, Bill saw action at
Vimy Ridge, and was told to set up a wireless station on a
front where shell fire kept land lines out of action. For
such an advanced post Bill said: “An NCO and two men
with a 24-hour watch and frequent checks with
headquarters station, were required. Usually we had a 2—3
week stretch in the line if the enemy was not too active.”

The trench set illustrated in Fig. 1 consists of a spark
transmitter, spark-gap and coil at bottom right, and &
crystal detector receiver on top, with its tuning buzzer on
front left. The output meter, stud-type aerial matching
switch and Morse key are mounted on the top panel, all
beautifully engineered and housed in a mahogany cabinet.
Bill said that this type of set, plus six 6 volt storage
batteries, aerial masts and earth mat was the equipment
used in an advanced station. When possible, they tried to
select a site for the station which was concealed from the
enemy and had easy access from the rear for delivery, by
carrying party or mules, of their food and replacement
batteries.

Most messages were passed in cypher, code words and
callsigns being changed daily, their lighting was by candle
and heating by coke. Around midnight, the news could be

Fig. [ ) tt Trench set ia | th Y
Company

wwWw americanradiohistorvy com


www.americanradiohistory.com

copied from Poldhu, Cornwall; Eiffel Tower, Paris; or
Naum, Germany. “The extra copy taken to the local
infantry or artillery cook-house was always good for a
handout,” said Bill, but Passchendacle was an exception.
“Ten days in, four operators and self, one killed, four
wounded, but station was able to handle all traffic in spite
of the antenna being shot down eight times.” '

Wireless in the Air

Mark Denny, G6DN, said: “Before the war many
amateurs became proficient in Morse by following a
programme which started with a session of listening to the
Eiffel Tower news bulletin, which was sent at 12 w.p.m.
with a T1 note. Then followed a period of receiving the
news from a German station at about 15 w.p.m. The final
achievement was the ability to copy Cleethorpes Naval
Station weather report sent at 10pm each day. This was
initially at 20 w.p.m. and repeated at 25 w.p.m.” At that
time the Navy required aspirants for entry to their W/T
branch to copy, for five minutes, without error, a message
in clear at 25 w.p.m.

In 1914, Mark entered the Royal Navy as a Wireless
Telegraphist and in 1915 was commissioned in the. (Army)
Royal Flying Corps, later the RAF. While in the RN he
was posted to a Naval Airship Station and along with a
group of W/T matelots had to unpack and assemble the
wireless equipment for airships, which consisted of a
“Stirling” spark coil and a Marconi crystal receiver plus a
hand-operated winch containing over 300ft of wire, with a
lead weight attached, for the aerial. Mark said: “We were
ordered to install the apparatus in the airships and to
assemble a ground station without delay. Our difficulty
was that, whilst every material item necessary was
provided, no written instructions or wiring diagrams were
available. This is where our amateur, pre-knowledge of
radio helped and we were on the air to the C/O’
satisfaction.”

The author showed Mark Denny a photograph of the
Marconi transmitter in Fig. 2 and he recognised it as the
type he used in the RNAS airships and in the RFC and
said: “I used to feel rather apprehensive when adjusting
the tuning clips on the helix, considering the thousands of
cubic feet of hydrogen gas just above your head.”

Their best DX from air to ground was a QSO with
Malta Naval Station from the English Channel, using a
half-inch spark coil. Sending Morse messages by spark,
situated only a few feet below a gas bag, was one of the
hazards of life in those days.

Fig. 2: Marconi spark transmitter from World War |
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Fig. 31 Short-wave Tuner, Mark 11l made by Johnson
! and Philips

Aerial Installation

As a wireless officer in the RFC, Mark saw active
service in France. At one stage he was supplied with
portable sets, especially flown out from England for the
use of certain gentlemen who were deposited over the lines,
and later he listened to their transmissions. Soon after he
established listening posts in “No Mans Land” and still
has his pass permitting him to advance in front of the front
line. Like Bill Longmire with his 24ft masts, Mark also had
aerial problems to solve. While in France, they used steel
rods which were a loose fit in their rifle barrels, and
marched down a village street firing these rods with cords
attached over opposite houses. On joining the cords with
aerial wire, they soon had an excellent antenna.

Later, back in England, Mark put up the first ground-
to-air- telephony stations for the Air Defence of Great
Britain, which involved getting up in the early hours,
before the traffic was about, because one antenna was
across Horse Guards Parade, from the Foreign Office to
the Horse Guards building in Whitehall, and from the
Horse Guards to the War Office, just over the road in
Whitehall.

The late John Clarricoats, G6CL, referring to the RFC
in the T & R Bulletin (then the journal of the RSGB),
December, 1939, wrote: “The chief job of the 1915-1918
wireless operator was to act as “the ears” between a rov-
ing plane and the battery to which he was attached; his
equipment was primitive (usually a Mark III tuner) and his
only means of communication with the observing machine
was by means of “white” ground strips which, sad to
relate, seldom lived up to their name.” Mark Denny also:
remembers the Mark III tuner, as the set supplied to them
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on the Western Front, and used by RFC wireless
operators in their dugouts in conjunction with the Royal
Artillery batteries.

The Wireless Reserves

In the 21 years which elapsed between the two worid
wars, radio made fantastic strides both in broadcasting
and short-wave communications around the world, and it
is well-known that amateur radio enthusiasts played their
full part in both fields.

With the war clouds gathering again in the early 1930s,
the authorities, knowing there would be a need for trained
wireless operators if war came, once more called upon the
amateur radio enthusiasts for assistance. On August 26,
1932, Wireless World commented: “At last British
wireless amateurs are to be given the opportunity to assist
His Majesty’s Forces”; when they reported that: “The
Secretary of the Admiralty announces the institution of a
Royal Naval Wireless Auxiliary Reserve (RNWAR) in
Great Britain and Northern Ireland, to be recruited largely
from Wireless Amateurs owning transmitting sets.” One of
the objects of the RNWAR was, “to provide a reserve of
operators trained in Naval procedure, for Naval service
afloat or ashore in war or emergency.”

The setting up of this organisation was the result of
careful work by officials of the Admiralty and the Radio
Society of Great Britain, as was the establishment, by the
Air Ministry, in September, 1938, of the Royal Air Force
Civilian Wireless Reserve (RAFCWR). The announce-
ment, by the Air Ministry, reported in Wireless World,
December 29, 1938, made it clear that the CWR was to
“consist largely of amateur experimenters which would, if
the need arose, provide a reserve of personnel experienced
in the operating procedure of the RAF.” Both the
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JANUARY 26th, 1939,

Wt
NATIONAL
WIRELESS REGISTER

HE MINISTRY OF LABOUR is issuing a booklet giving the details of various services which are essential

for the defence of our country, and is asking members of the public to volunteer their services so that the whale

efforts of the country may be rightly directed. Every individual can then be put to that task for which he is

most fitted by previous tratning. A large percentage of readers of “ THE WIRELESS WORLD ” possess techni-
cal qualifications which in many cases have been acquired from years of training and practical experience. In the event
of a state of emergency arising, the defence services of the country will have 2 great need of wireless operators, teieprinter
operators, and technical personnel capable of caring for and repaising wireless and light electrical apparatus. During
the Great War the needs of the Services for operators were largely met, especially during the early stages by the
voluntary enlistment of trained Post Office operators, but as Morse is no longer used in the Post Office, this possible
source of supply is rapidly dwindling. It is therefore imperative that all our readers who have at least s good working
knowledge of Morse or have other qualifications such as ability to service and repair wireless and electrical 2pparatus,
should apply to help fill the vacancies which now exist in the R.N.V.(W.)R., the Royal Corps of Signals, T.A., and
the RAF.CWR.

Such applications will enable much valuable time to be saved and will facilitare volunteers being in their right
position ar the right moment if the necessity arises.
Readers who are nor at present in a position to volunteer in the above-mentioned Services are asked to complete

the Questionnaire which is Teproduced befow, and post it without delay. From the answers to_this Questionnaire a
register of wireless experts who are willing to serve their country should ‘an emergency arise will be compied in con~
junction with the Wireless Telegraphy Board. This Register will be regarded as confidential and the wformation
contained therein will only be made available to the Defence Services.

5. Neme in full (in capitals)

2. Permancnt address

. Statc whether British by
(5) Birth

Ll

'

kS

. In which of the following categories would you place your qualifications :—
(1) Research and design of wireless apparatus «..
{2
)
(4) Wircless operating.  State number of words per minute

Servicing and tracing faglts  .....iieeeienn

Construction of apparatus from blueprints and designs

(5) Tekpriner OPCIBUDE  «.....ovvsvesnmmnmmemseeminsinseenesinins

7. Have you a sound knowledge of wireless theory and the ability to read circnit diagrams >

10. Have you any preference for service in cither the Navy, Army or Air Force ?
11. Are you physiaally fit?

12. Present occupadon ..

Fig. 4: National Wireless Register, published in
Wireless World on 26 January, 1939

RNWAR and the RAFCWR attracted several thousand
radio enthusiasts from all walks of life. They divided the
United Kingdom into areas where small groups could train
to the required military standard. Experimental sections
were manned by experienced radio amateurs who dealt
with the design of transmitters and receivers to meet a par-
ticular section’s needs; and all in harmony with the signals
branch of their respective service.

National Wireless Register

Both the RSGB, through their journal, The T & R
Bulletin, and Wireless World frequently reported the
progress of the Wireless Reserves and, furthermore,
Wireless World did much to find out what radio skills
were available among their readers that would be of use to
the armed forces in the event of war.

In their editorial on January 26, 1939, Wireless World
comments: “In the event of an emergency which would

- require everyone to put himself at the service of the Coun-

try, the moment will arise when every individual will ask
where he can offer his services so that such qualifications
as he may possess will be of greatest value.” As a pull-out
in the same and some subsequent issues, WHW enclosed a
printed OHMS form, addressed on one side to...
Secretary, Wireless Telegraphy Board, c/o Admiralty,
Whitehall SW1, and with a general and technical ability
questionnaire on the other. This document, Fig. 4, was

continued on page 60
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THE

A WINTON'

Stereo Amplifier

Part 2

As the p.c.b. must be mounted into the chassis before the
other parts, we will start construction by assembling the
components onto the boards.

The leads of the components should be preformed and
inserted into the holes, as shown in the component overlay
Fig. 7. Turn the p.c.b. over so that it rests on a sponge or
foam mat, which will then hold the components in close
contact with the p.c.b. while they are soldered into place.

Coils

Before assembling the main p.c.b., the two coils Lla
and L1b should be made up as shown in Fig. 6. Each coil
consists of 30 turns of 18 s.w.g. insulated wire wound in
three layers of ten turns each. The internal diameter of the
first layer is 8mm. If masking tape is wound over each
layer after winding, the turns will stay in place while the
next layer is wound. When the coil is completed the 1W
102 resistor is fed through the centre of the coil and the
leads soldered to the coil as shown. The coil ends are then
opened out to a spacing of 22-5mm to fit the p.c.b. It will,
of course, be necessary to scrape the insulation from the
coil ends before soldering.

Assembly should start with the terminal pins, which will
be a tight fit and can be tapped into place with a light ham-
mer, but you must support the p.c.b. from behind when
doing this. Insert them from the top of the p.c.b. and then
turn the board over and solder the pins to the track.

Once the pins are in place, the suggested order of
assembly is resistors, small capacitors, transistors, elec-
trolytics, switches, etc.

WAD3N 15mm
L1
w T

Solder/

l 5 22-5mm ,

Fig. 6: Winding details of the two coils L1. internal

diameter 8mm; Length 15mm; 3 ilayers of 10 turns

each (Total 30 turns) 18 s.w.g. enamel copper wire.
R58 is 1002 1TW carbon resistor

RS8
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Switches

Be sure to mount all electrolytics the correct way round
as indicated on the overlay. This also applies to diodes and
i.c.s. When fitting the push-button unit to the p.c.b., first
make sure that all the pins are straight, then “walk” the
pins into the holes by starting at one end of the switch with
the switch at a slight angle to the p.c.b. and gradually
lower the switch pins into the holes as the switch is levelled
out. Make sure that the switch is parallel to, and in close
contact with, the top of the p.c.b. before soldering the pins
to the track, otherwise the push-buttons will not align with
the front panel holes.

Use only the components specified as only then will the
specification, of which the Winton is capable, be achieved.

Chassis

The main chassis is made in the form of an inverted
“U” from aluminium sheet and the overall size required,
before bending, is 462 x 298mm + twice the bend
allowance for the thickness of metal used, i.e., 462 x
300mm when using 1-2mm thick (18 s.w.g.) aluminium.
Most d.i.y. suppliers will cut aluminium to size for a small
charge, and it is well worth having this done as it will save
work and ensure a “square sided” chassis. The author
used aluminium of 2mm (16 s.w.g.) thickness for the main
chassis but has access to a bender capable of folding this
thickness. Unless a suitable bender is available, the 1-2mm
material will be found easier to work with and will still
provide adequate strength.

Mark out the chassis as shown in the drawing (Fig. 14),
not forgetting to scribe two lines to allow for the thickness
of metal used when bending.

The centre height of the push-button holes must be
20mm above the inside edge of the bent-up chassis, and
this is the reason for scribing two lines. If the bottom line is
used as the guide line in the bender the holes should be
correctly positioned after bending.

Cut-outs

After drilling, all the holes should be deburred. The four
large rectangular cut-outs in the chassis are provided so
that the underside of the p.c.b. can be reached, as it would
be almost impossible to remove and/or test the p.c.b.
otherwise. These cut-outs are made using an Abrafile
blade fitted to a standard hacksaw, any burrs
being removed with a suitable file.

When all the holes and cut-outs have been made the
chas's'is can be bent up. Make sure you bend it the correct
way!!

Practical Wireless, April 1979
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RN wiron

(WAD313

Insulator ———

design by T&T electronics

@ copyright {PC magazines limitet
1979

Chassis
- 4BA Flat metal washer
Lock washer
%
“ Solder Tag

=
Black earth
terminal

Remove approx. V2
depth of this part of
insulator with suitable
file so that it fits into
the hole but does not
come right through the
chassis.

[ D)e———— Lock nut

Nut

Practical Wireless, April 1979

Fig. 8: Above left, the full size copper track pattern of
the PW Winton printed circuit board

Fig. 9: Far left, details of the output transistor heat-

sinks. Four of these are needed made from 1-2mm

thick aluminium sheet with all burrs removed and the

mounting surfaces absolutely flat. Paint matt black
when completed

Fig. 10: Centre, the baseplate which covers the cut-
outs in the aluminium chassis. Only one is needed
from 1-2mm thick aluminium

Fig. 11: Leﬁ, details of the earth terminal assembly
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Heat Sinks

The four heat sinks can be made from the aluminium
removed from the four rectangular cut-outs and should be
made up as shown in Fig. 9. It is very important that the
holes on the heat sinks are completely free from burrs, also
the part in the centre should be flat and any high spots
removed with a suitable file. The power f.e.t.s must be
mounted on a perfectly flat surface and the parts used for
this must be filed flat and freed of burrs.

Once the p.c.b. is fully assembled it should be very
carefully checked for any errors. If possible get someone
else to check your work for you. When you are satisfied
that it is correct, it can be assembled into the main chassis.

First, fix the five p.c.b. pillars onto the chassis. These
are held in place with No. 6 self-tapping screws approx-
imately 9mm long. The p.c.b. can then be mounted onto
the pillars by lowering the push-button end so that the but-
tons line up with and project through the front panel holes.
Then press the p.c.b. firmly onto the pillars. Check the
_ action of the push-button switches, which must all be free
to move without catching on the chassis. The use of a
“small file may prove helpful if problems exist but if the
chassis has been made correctly, all should be well.

The ¢ aer components can now be fitted to the chassis
in the position shown in the drawings and photographs.
Note that the volume, balance and tone controls are
assembled onto their mounting bracket (Fig. 15), before
the whole assembly is fitted to the chassis.

Control Spindles

First cut the control spindles to a length of 22mm. Do
not strain the control when doing this. Clamp the unwan-
ted part of the spindle in a vice and hold the potentiometer
end to steady it, while cutting the spindle with a small
hacksaw. Then remove any burrs. :

Assemble the controls into their respective positions on
the mounting bracket and tighten all nuts firmly but do not
overtighten. The bracket is fixed to the chassis front with
countersunk 6BA screws, approximately 12mm long, and
spaced from it with two 6BA nuts. Finally it is held in
place with another 6BA nut and lock washer.

When fitting the socket for the headphones, the tags
come up either side of the phone/speaker switch and
should be bent slightly outwards.

When the heat sinks are satisfactory, they should be
painted matt black and left to dry thoroughly before using.

Finally, make up the chassis base plate and the control
mounting bracket as shown in Figs. 10 and 12.
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WAD310; ‘l‘ 194 -
15 BéA oA é'A ()lAB
15 iC c iC| t]

Hole sizes S8 L3, 37 37 5
A 3:5mm Dia. 9
B 3mm Dia. ) [

C 10mm Dia. ‘ﬁ - }.ﬁ | o 11

Fig. 12: Above, details of the control mounting
bracket which is made from 1-2mm thick aluminium

Fig. 13: Below, the mounting details of the power
f.e.t.s and heat sinks

Nut  Solder t Insulatin
older tag wassherI 9

WAD314

' /—— Mica washer

/—Power F._E.T.

GBA1x1:+’)~5mm
- (/2 \/

t—  Note:This 6BA screw is in
contact with the power FET.
case but both are insulated

Insulator -———\
from chassis.

Z’A

Nut

Solder tag —-———»/

Chassis FET,

Heat sink———— S|
Mica washer ————
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6BA
CSK

6BA
CSK

100k +100k
Log

100k +100k

100kL-+_-100k

@4——— 6B8A Full nut
2, «——————— Lock washer

«———— Mounting bracket
Lock washer

6BA Full nuts

Chassis front

WAD312

Fig. 15: Method of mounting the control potentiometers using the pot mounting bracket

The black earth terminal on the rear of the chassis is
mounted without its rear insulating washer to ensure a
good electrical contact with the chassis (Fig. 11).

The output power f.e.t.s should be assembled onto the
heat sinks and chassis as shown in Fig. 13, but it is very
important to make sure that the pins do not touch the sides
of the holes, and that the mica washers are not damaged.
The use of a heat sink compound helps here. After
assembly, a multimeter may be used to check for shorts
between pins and chassis.

Both the 4700uF reservoir capacitors are held in place
with plastic cable ties. Four large plastic cable ties are used
to hold the special toroidal mains transformer and should
be firm but not over tightened, otherwise they may distort

48

the chassis. A piece of foam is placed between the
transformer and chassis to reduce vibration. This method
of fastening the transformer to the chassis has been used
instead of the bolt and plastic centre method as it has
proved to be considerably cheaper and is just as easy and
reliable. Do not be tempted to use metal ties, wire, or a
bolt and clamp bar through the centre of the transformer,
any of these methods can create a shorted turn,
overloading the transformer. The lLe.d. used as an “on”
indicator is a firm push fit into the hole provided.

Next month fiiﬁshes the wiring of the amplifier
ar}d covers testing and setting-up procedures

Practical Wireless, April 1979
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A NEW STAR ON
THE WORLD’S
HI-FI HORIZON.

R
“WINTON

PWandT. &T.

HAVE COLLABORATED TO BRING TO PW's READERS A WORLD
FIRST ON THE HOME CONSTRUCTOR HI-FI KIT SCENE.

Ted Rule, a member of the design team of T. & T. Electronics was com-
missioned by P.W. to design a High Fidelity Stereophonic Amplifier in a
form suitable for the Home Constructor which would supersede the
now ageing ‘Texan".

This, bearing in mind the phenomenal success story of the Texan was a
daunting brief for any design team, but we are both delighted and proud
to announce that Ted as well as achieving his original design brief, has
far exceeded it.

Ted, (who has 30 years experience in Hi Fi design) has excelled himself
in producing the P.W. WINTON amplifier, which we sincerely believe to
BETTER SIGNIFICANTLY ANYTHING CURRENTLY AVAILABLE TO
THE HOME CONSTRUCTOR IN THIS POWER RANGE.

The almost unbelievable specification for this design (published in full in
the WINTON article} was achieved by utilising the latest “state of the
art” devices available including the revolutionary POWER MOS-FETS
developed by HITACHI Ltd., and BI-FET Op Amps from TEXAS.

The HITACHI research has we feel rendered the use of Bi-Polar Power
Output Transistors obsolete in any design which has any pretentions
towards true HIGH FIDELITY.

Because we are so excited at the performance obtainable, and to avoid
disappointment caused by the use of sub-standard components, we
have decided to market a complete kit of parts to ensure that the Home
Constructor can achieve the same superb results.

As with Rolls-Royce quality doesn't come cheaply, and we make no
apologies at all for the fact that our kit costs a bit more than the average
Bi-Polar design, we firmly believe that the standard of reproduction ob-
tainable is a reflection in part of the quality of the components used in
the kit, and that discerning Audiophiles the worid over will recognise the
inescapable truth that today you usually get just what you pay for.
The WINTON Kit is available in the following form:-

Price Inc.
VAT &
carriage.
Pack (A) Capacitors & Fixed Value Resistors £21.45
Pack (B) Switches, Potentiometers, Pre-Sets & Knobs £13.26

Pack (C) Printed Circuit Board, and Terminal Pins £8.10

Pack (D) Hardware Pack, consisting of Chassis, Heat Sinks,
Cabinet, Screws, Wire, Fuseholders etc., and a
Brushed Aluminium Fascia Front Panel.

Pack (E} Semiconductors (including HITACHI MOS Power
Fets) £30.53

Pack (F) Toroidal Mains Transformer £17.22

Complete Kit of all parts necessary to build the WINTON £120.00

£32.99

ORDER WITH COMPLETE CONFIDENCE (Cash with order please)
FROM:-

T.& T. ELECTRONICS. GREEN HAYES, SURLINGHAM LANE,
ROCKLAND ST. MARY, NORWICH, NORFOLK. NR14 7HH.
PLEASE ALLOW 28 DAYS FOR DELIVERY.

Practical Wireless, April 1979

SCOOP THIS EXTRA!

Don’t miss the new Maplin
40-page bound-in illustrated
guide and price list in our
April issue!

plus these projects:

@ 'Autoranging Multimeter” — 5-function
autoranging AC/DC instrument for meas-
uring voltages, current and resistance.
“Phaser’” — guitar sound effects unit with

@6 phase-shift networks. Creates superb
“atmospheric whooshing"'!

and
e Fectronic Door Rel
®Bubble Memoaries
orogress with

PRACTICAL B

ELECTRONICS
Aprilissue
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MAINS TRANSFORMERS
All these have 230/240v 50hz
Al these have 230/240v 50hz Primary

Voltage Our Ref. Price Post
1v 2amp TM1 £1.94 40p
2.4v 2amp TM2 £1.62 45p
4y 7Jamp TM32 £2.70 60p
6v ;amp T™ 3 85p 40p
6-bv amp TM37 85p 40p
6:5v 200 mA TM 21 £1.62 40p
6-5v-0-6-5v 100 mA TM 21 £1-62 40p
6-5v-0-6-5v 750 mA TM 7 £2.16 45p
6-3-0-6-3v 100mA TM 33  £1.62
6-3v 2amp TM4 £1.89
8.5v L lTamp TM 12 £1-62
8.5+8-Bvsep.winding famp. TM1Z £1.62
9v 1amp TMS5 £1-62
9v 3famp TM 11 £2-70
9v Samp TM 38 £3.24
10v 25amp TM 15  £4-86
10v-0-10v 4amp TM50 £3.78
10v-0-10v 124amp TM15  £4.86
12v Yamp TMO £1-05
13v 100 mA TM 21 £1.62 40p
13v -%-amp ™7 £2.16 50p
12v amp TM10 £1.89 50p
12v-0-12v 50mA TM19 £1.62 40p
12v-0-12v 1amp TM41 £3-24 50p
15v tapped 9v 2amp TM 11 £2:70 50p
17v amp TM12 £1.62 50p
18v amp TM13 £1.90 50p
20v amp TM 14 £1.62 50p
20v (with 6v + amp) amp TM50 £3.78 £1.26
20v 6amp TM46 £4.32 £1-25
20v 124amp TM 156  £4-86 £1-25
20v-0-20v 6amp TM15 £4.86 £1.25
24v 14amp TM 16 £2.12 60p
24v 2amp TM 17 £2-70 60p
24v+2v 7 amp 2amp TM39 £2.97 70p
24v 4amp TM40 £3.78 80p
25v 13amp TM18 £2.43 60p
26v 2amp TM39 £2.98 60p
30v 8amp TM15 £4.86 £1-25
37v 37amp TM34 £31.-86 enquire
40v Jamp_  TM46 £4.32 £1.256
40v Samp’ TM48 £5.02 £1.25
40v 6amp TM15 £4.86 £1-25
40v-0-40v 2%amp TM48  £5.02 £1.25
50v & 6-3v 2amp TM22 £4-86 £1.25
50v gamp TM29 £11.65 £1.75
60v tapped 40v & 20v 2amp TMA46 £4-32 £1.25
70v 4-5amp TM 24 £7-02 £2.50
75v and 63v 3amp TM23 £8.10 £2.00
v ajsmp TM24  £7-02 £2.50
80v tapped 70v & 75v 4amp TM24 £7.02 £2.50
80v centre tapped 2%amp TM 48 £5.02 £1.25
100v lamp TM25 £7.02 £1.75
100v-0-100v amp TM25 £7-02 £1.75
200v amp TM 25 £7-02 £1.75
250v-0-250v & 6-3v OmA TM36 £3.78 £1.00
000v 100mA TM 36 £3.78 £1-00
500v 50mA TM36 £3.78 £1.00
260v 60mA TM 26 £3.24 £1-00
1000v 60mA TM43  £6.50 £2.00
4 kv 5mA TM49  £4.05 70p
5kv 5mA ™™ 30 £7.02 £1.00
8 kv 5mA TM 45 £4.05 £1.00
8-5kv 10mA TM31 £10-26 £2.00

Full range of Mains to 120v Auto transformers available.

Pot Cores. We have now received our delivery of Ferrox pot
cores. These are ex unused equipment. They contain the bobbins
but of course these have to be wound and you would have to
unwind. Three pairs available.

Diameter  Thickness  Price
FX2243 4.5cm 3:0cm 81 )
FX 2242 3-5cm 2-3cm 70 per pair
FX 2240 2-5¢cm 1-6 cm 60

Quantity discounts apply.
Component Panel Ref. 3055. Taken from unused P.S.U.s,
these contain 4 x 2N -3055 power transistors with mica
insulators all on heat sink and 4 variable pots, preset type with
spindle locks. Real bargain at £1-08 each.
Component Board 421. Again from unused equipment, major
items on these are two power silicon transistors, Motor Rola ref.
SJ 5433 mounted on a heat sink with mica insulators, also behind
the panel are two power rectifiers ST NS 1008, Price 98p.
£.H.T. Mains Transformer. With inductance control, normal
primary and output voltage approx. 4kv 3mA. Voltage can be
varied by applying DC to lower bobbin. Unused, ex P.S.U.’s Price
Music Centre Dust Cover. Size 12” x 10" x 14" with
attachments for hinging. Price £3-95. Callers only.
Teleph g M i Used, but apparently
complete and probably in working order. However, we are
allowed to supply these only for breaking up. they should be very
suitable for conversion to open reel tape recorder, background
music machine, echo chamber, etc. All untested but we guarantee
to replace any major item in the machine should it be faulty.
Machines less outer case £7.50, case slightly broken but
substantialty whole £10-26. Unbroken cases £12.45, and finally
with new looking cases £14.50. Post £2-50 per machine. Many
accessories available for these machines. Please enquire. )
Wali M ing T The Satchwell room stat. Mains
20 amp settable over normal air temperatures between 30-80°F,
suitable also for greenhouse control. Nicely finished in white
enamel, Price £3.25.
10 r.p.m. Motor with 230v mains coil, not like the usual of these
%ared motors this has a good length of }” shaft. Price £2-50 +
Risonda intermezzo 10 + 10 hi-fi amplifier with belt driven
record deck with speed control and strobe check. The best hi-fi
offered by Rigonda original selling price was in excess of £128.
We have approx. 50 of these unused but with various faults.
Untested. believed complete except for cartridge and speakers.
Offered at £33-50, less than the price of the very high quality
deck incorporated. If cannot collect add £3-00 to cover the
special packing and carriage charge.

MINI-MULTI TESTER

Amazing. deluxe pocket size precision
moving  coil _ instrument—jewelled
bearings— 1000 opv—mirrored
scale.

11 instant ranges measure;—

DC volts 10, 80, 250, 1000.

AGC volts 10, 50, 150, 1000.

DC amps 0-1 mA and 0-100 mA.
Continuity and resistance 0-150K
Qhms.

Complete with insulated probes,
{eads, battery, circuit diagram and
instrugtions.

Unbelievable value only £6.60+50p
post and insurance.

MULLARD UNILEX

A mains operated 4+4 stereo
system, Rated one of the finest
performers in the stereo field this
would make a wonderful gift for
almost anyone in easy-to-assemble
modular form and complete with a
pair of Plessey speakers this should
sell at about £30—but due 10 a “
special bulk buy and as an incentive for you to buy this month we
offer the system complete at only 515 including VAT and
postage.

24 HOUR TIMERS
VENNER

As illustrated with sun correction made for
G.P.0. phone boxes used perfect £2.95 20
amp switching contacts.

SHORTWAVE CRYSTAL SET 1}

Although this uses no battery it gives
really amazing results. You will receive an
amazing assortment of stations over the
19, 25, 29, 31 metre bands. Kit contains
chassis front panet and all the parts
£1.94—crystal earphone 5Bp including
VAT and postage.

SOUND TO LIGHT UNIT

Add colour or white light to your amplifier. 1=y
Will operate 1, or 3 lamps {maximum rd
450W). Unit in box ready to work. £9-95. 5

BREAKDOWN PARCEL

Four unused, made for computer units

containing most useful components, and

these components unlike those from most
- computer panels, have wire ends of usable
. length. The transistors for instance have
ieads over 17 long—the diodes have
approx. 3" leads.

List of the major components is as follows:i— 17 assorted
transistors—38 assorted diodes—60 assorted resistors and
condensers—4 gold plated plugs in units which can serve as
multipin plugs or as hook up boards for experimental or quickly

changed circuits {note we can supply the socket boards which we
made to receive these units). The price of this four unit parcel is
£1 including VAT and post {considerably less than value of the

transistors or diodes atone). DON'T MISS THIS SPLENDID
OFFER.

TANGENTIAL HEATER UNIT

A most efficient and quiet running
blower-heater by Sofatron-—same
type as is fitted to many famous
name heaters—Comprises mains

.induction motor—Ilong turbo
¥l fan—split 2 kw heating element

and thermostatic safety trip—
* simply connect to the mains for
immediate heat—mount in a
simple wooden or metal case or
mount direct onto base of say
kitchen unit—price £4-95 post

3KwW MODEL £1.50 control switch to give 2kw.
£5.95 1kw, cold blow or off available 60 p
+£1-50P &P extra.

2 k.w. model made in metal case with control switch £12.00
MOTORISED DISCO SWITCH

With 10 amp changeover
switches. Multi
adjustable switches _are
rated at 10 amps. This
would provide _a
magnificent display. For
mains operating. 8
switch model £5-2g. 10
switch modet £6-75. 12
switch mode! £6-75.

FLUORESCENT TUBE
INVERTOR
For camping —
car repairing —
emergency light-
ing from a 12v
battery you can't
beat fluorescent
lighting. It will
offer plenty of well distributed light and is economical. We offer
invertor for 217 13 watt miniature tube for only £3.756 with tube
and tube holders as well.

RELAYS

12 volt two 10 amp changeover plug in 95p.
12v three 10 amp changeover plug in £1-28.
12v two changeover miniature wire ended 95p.
12 volt open single screw fixing two 10 amp
changeovers 85¥. 12 volt open three 10 amp
changeovers £1-25. Latching relay mains
operated 2 c/o contacts £2-11. Mains operated
three 10 amp changeovers open type one screw
fixing £1-25. Many other types with different
coil voitages and contact arrangements are in
stock, enquiries invited.

Terms: Prices include Post & VAT. But
orders under £6-00 please add 50p to offset
packing. Bulk enquiries—Please Phone for
Generous Discounts 688 1833.

Access and Barclycard accepted

J. BULL (ELECTRICAL) LTD

(Dept. E. E.}, 103 TAMWORTH RD.,
CROYDON CR8 1SG

IT'S FREE

Our monthly Advance Advertising Bargains List gives details of
bargains arriving or just arrived—often bargains which sell out
before our advertisement can appear—it's an interesting list and
it's free—just send S.A.E. Below are a few of the Bargains still
available from previous lines.

FM Tuner and decoder, 2 very well made (Japan) units, nice
clear dial, excellent reproduction. £11.:20 the pair.

12 Voit Heavy Duty Relay, plug in tape has three pairs of 10
amp changeover contacts. A transparent dust cover, price £1.08
suitable 11 pin base 45. |

4 Changeover Relay, upright mounting 4 sets of 10 amps
changeover contacts, mains voltage coil £1:72. .

12 Voit Pump. Designed we believe as a bilge pump, this is 12
volt AC/DC motor coupled by a long enclosed shaft to a submersi-
ble pump. Suitable for water or most any fluids. Price £12.50.

High Load 24 Hour Clock Switch, made by the famous Smiths
Company for normal mains but with clockwork reserve has load
Capacity of 80 amps at 240V 50HZ. Therefore suitable for dealing
with large loads of say shop fighting, water heating, storage
heaters, etc., etc. Has triggers for on and off once per 24 hours
but extra triggers will be available. Price £1.50 per pair., totally
encased, Price £9-50. ’

Enclosed 24 Hour Clock with contacts for breaking 10-12
amps at 240 volts. This one has two sets of on/off per 24 hours,
price £7-00.

Light Dimmer, our timer module with small mods makes an ex-
celtent li?ht dimmer. Contains a 4 amp 400V SCR so it should be
suitable for loads approaching 1KW. Price of module and instruc-
tions £2.25.

Push Pull Solenoids, mains operated solenoids which will push

as well as or instead of pull. Very heavy duty, estimate this at

%glbsopush or pull 13" x 33" 4" made Magnetic Devices Co.
-50.

Flashing Lights, chasing lights, random finishes, strobe effects
etc., etc., can easily be achieved using our disco switches. These
switches are ex-equipment but guaranteed perfect and supplied
suitable for mains working. To get some idea of loading number,
each switch is 10 amp. For the light pipe or Catherine Wheel
effect order the 12 switch model with light pipe data model, inter-
connecting the switches to gzive fastest speed. 6 Switch model
£5. 9 Switch model £9-75. 12 Switch model £6-20.

Reed Switches, standard 60 watt glass t&pe. Normal open con-
tacts glass lengths 2 diameter 3/16”. 10 for £1, 100 for £6,
1000 for £70.

Flat Reed Switches, for stacking. greater quantity in confined
space. Price £60p.

Ceramic Magnets, suitable for operating Reed switches, central
fixing hole, 10 for £1.

Music Centre Transformer 12-0-12 at 1 amp and 9 voit at ¥
amp. Normal primary, uprighting, impregnated and varnished for
quiet operation. Price £3-50.

‘W’ Shaped Fluorescent Tubes for porch light, box signs or
where you want light evenly spaced over a confined area of ap-
prox. 107 +1%%, 30 watts made by Philips, price £2.24.

Extension Speakers, 8 ohm 4-5 watts handling power. We
have b or 6 different models in stock, cheapest being the Par-
tytime at £3-95 each, again only really a bargain for callers as
postage is £1-50 per speaker.

Auto Transformers for working American tools and equipment,
completely enclosed in sheet metal case with American type flat
output socket made for computer so obviously first class 500
watts. With cang handle, offered at about half price only £15.
These may be a bit soited but are fully guaranteed. Similar but
1000 watt for £29-50.

Car Starter Charge Kit. New version. We supply two 10 amp
rectifiers. 250v transformer and the start charge switch with in-
structions, price £9-75. This is probably one of the most useful
pieces of equipment you can have in your garage. Sooner or later
you or someone will leave something on and you will have a flat
battery, this starter will get you away usually in less than 5
minutes.

Resetter Counter, by Veedroot Company, 230/240V mains
operated, intended for surface mounting has a fixing flange at the
bottom. Price £2-16.

12V Drip proof Relay. Speciaily designed for going under the
bonnet of a car, made by one of our big manufacturers, this really
has a removable semi-hard rubber cover. Contacts look suitable
far up to 10 amps so this could be the right one, If you are think-
ing agout making an anti-thief device. Price £1 +8p.

High Speed Uniselector. As many customers know, we have a
very comprehensive stock of uniselectors as used in automatic
telephone exchanges, light flashing device etc., etc. Just arrived
however is a high speed model made by famous Plessey, this is 2
pole 32 way with make before break wipers, overall size approx.
4" x 3" x 23", price £3-50 +28p.

Pneumatic Ram for lifting, thrusting, pulling etc., has 23" travel,
looks large enough to open doors, lift, staircase, ventilators, etc.
Price £7-00.

Solder Gun Bargain. The ETP, this is 100 watt soider gun, a
very well made tool with lamp to Hiuminate work has double in-
sulated mains transformer and is built into the shock proof ther-
moplastic case. Comes complete with spare tips. Mains operated
of course. Price £4-50.

Interested in Tape Control. American made tape punches, real-
ly beautiful units made of sophisticated parts, designed we
believe to automatically operate typewriters and they can of
course be used to operate other punch tape controlied machines.
Reference number is NCR Class 461-2 reference 205 H8 R56.
We believe these are 8 bit paper tape punches, powered from
1 152\/050HZ in very good condition with tape £1é-00, carriage is
£3-20.

Resettable Fuses {thermal trips). Two new types have come in,
one made by ETA is a 6 amp model which is mounted through a
single hole rather like a volume control. This is suitable for 250
volts AC or 24 volts DC. Price 54p. 4-5 Amp Model made by
AEG is held by two screws thus a bank of these could be mounted
between metal straps. Price 84p.

Disc Motor, mains operated. This is very thin in fact less than 3"
thick and only approx 2" dia. Spindle revolves at 250 rpm and the
spindle which is approx. 1/32" dia. pushes through so motor
could be used to drive clockwise or anti-clockwise. The spindle
being a friction fit can be pushed comptetely out and replaced by
your own spindle, a knitting needle for instance. Price only 38p.

75 rpm Mains Induction Motor with ?earbox. This motor is
quite powerful and has 13" stack and the final 75 rpm drive shaft
is 13" long by 3” dia. The motor also has a spindle coming from
the opposite end to which could be fitted another pulley. Sveraﬂ
size approx. 3" x 5" x 24" + spindles. Price £3-35.

24 Hour Motor, beautifully made by Sangamo. This is 200-
240v mains driven motor with gearbox together in one housing,
size approx. 13" dia, by 1§” deep. If you are contemplating mak-
ing a 24 hour switch with a ot of on/offs, then this is obviously
the motor. Price £1-89.
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Pattle’s panels

We all know the problems of making a
really good front panel for our projects.
Dymo tape and typed sticky labels are
no substitute for a photographically
reproduced anodised aluminium panel.
Several of our recent projects have
featured front panels professionally
made by D. J. Pattle to our designs.
These panels are available to readers
and come in a variety of styles, colours
and thicknesses.

£

The thin type is avajlable, self-
adhesive backed, ready to be cut out
and mounted on to a sub-panel. A full
thickness aluminium version is avail-
able which also acts as the front panel.

If you want to add a toud‘h of class to
your shack, then the aluminium RSGB
badge with your callsign across the
centre, is available to order/from Pattle.
Full details and prices from: D. J.
Pattle, Juniper, Hillbury Road, Alder-
holt, Dorset. Tel: Fordingbridge 52081.

roundaded

A portable field service kit which can
prevent electrostatic charge from
damaging sensitive ‘electronic compo-
nents during construction or servicing
operations is now available from 3M
UK Ltd.

This is the "Velostat” 8005 Field
Service Grounding Kit, which provides
an effective method of draining elec-
trostatic charge from the individual to
ground before it can damage or destroy
sophisticated components, such .as
MOS, bi-polar devices and micro-
‘processors.

Research has shown that thousands -

of volts of electrostatic charge can be

Practical Wireless, April 1979

‘generated and stored in a technician’s

body by simply walking across floors

- and sliding on and off stools, When the

individual then handles a p.c.b., the
electrostatic charge flows from him
through the circuitry, literally blowing
components.

The kit consists of a “Velostat” Table
Top (614mm square), a conductive
wrist strap and a ground cord. The
Table Top has convenient storage
pockets and can be rolled ot folded to
fit neatly in tool cases.

For details of price and availability
contact: 3M United Kingdom Ltd.,
380-384 Harrow Road, London W9
2HU. Tel: 01-286 6044.

wwWw americanradiohistorvy com

If you please

Would readers kindly mention “Pro-
duction Lines”, when applying - to
manufacturers or suppliers featured on
this page.

|

|

Battery holder

Most small equipment enclosures on
the market today make no provision for
battery housing and dismantling a
complete instrument in order to
replace an exhausted battery is both
tedious and time consuming.

Vero- Electronics Ltd. now make
available an injection-moulded battery
housing of simple clip-in design offer-
ing access for battery changing from
outside the instrument.

The holder accepts a 9V battery and
may be easily fitted to a panel or en-
closure with a thickness of 1.5 to
3mm. All that is required for fitting is a
rectangular cut-out into which the
holder is pressed home.

Supplied as a kit, the battery holder
comes complete with connector and
lead for less than £1. Further details
from: Vero Electronics Ltd., Industrial
Estate, Chandler's Ford, Eastleigh,
Hants SO5 3ZR. Tel: (042 15) 69911.

T
.
e
-

G
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PART1

J:D. MITCHELL

The game of Noughts and Crosses presented here is a less
ambitious development than the automated opponents
currently advertised, but has proved itself a source of great
interest to friends and offspring alike. Babysitters par-
ticularly appreciate trying to beat the “computer” after the
television closedown.

The game uses TTL integrated circuits, directly driven
1.e.d. displays, and inputs are made by touch-switches or
alternatively with a simple prod. The circuit automatically
remembers the first input and sets its program for the
remainder of the game. With the advantage of first move,
the player may win 126 or 16 of the 945 different possible
games as explained later. This facility was added at the
cost of a few extra gates. The programming could have
been wired to win or draw only, but there is little interest in
competing against an infallible opponent. Mis-switches
cannot override previously lit noughts and crosses.

Identifying the board squares as in Fig. 1(a), if the first
input is to any outer square the reply is to 5. Should the
first move be to square 5, the reply is to 1. The first reply is
directly gated, but this is not possible for subsequent
replies and a 9-bit event latch is used to set a program.
The programs set by the first input made in each game are
identified as in Fig. 1(b).

Figure 2 details the event latch, gating for the first
* reply, input latches which store the momentary Logic 0’s
from the touch-switches or probe, and display latches
which directly drive the l.e.d. displays.

Six input latches are contained in IC13, type SN74118.
The other three are cross-coupled 2-input NAND gates type
SN7400. Capacitor C1 connected to the reset input pre-
vents the discrete latches setting in the opposite polarity to
those in IC 13 on powering the circuit. All other capacitors
shown are for decoupling.

Display latches

The display latches operate differently to the usual set-
reset of the input latches. Initially, both inputs are at Logic
0. When one input is switched to Logic I, both inputs to
one gate are then at I and its output is at 0. The display in
that square is thus lit.

Display gating. for squares 2, 4, 6 and 8, Fig. 2(b) are
modified forms of the above latches. If a nought or cross
input is made first, the display will be lit accordingly. If the
third (inhibit) input is made first, a nought cannot then be

52

displayed although a subsequent cross can. Five 3-input
NAND gates are also used in the gating. Outputs from these
are connected to the inhibit inputs of the latches. Two are
spare type SN7410 as used in the 3-input display latches.
The other three are type SN7412 (o/c collector) so that
two may be connected as a wired-or to the inhibit input of
display latch 4. These latches with their associated gates
prevent replies being made after the player has won a
game,

Wired-OR gates

The 9-bit event latch comprises IC 10 and square 5’s in-
put and display latches. IC10 is a dual 4-bit latch with
clear inputs, type SN74116. Each 4-bit latch also has two
enable inputs, which are connected as two pairs on PCB 1.
All outputs from IC10 are connected as a wired-oR gate
into one pair of enable inputs. The other enable inputs are
connected to the Q output from square 5’s input latch.
When either pair of enable inputs is switched from Logic 0
to 1, all eight latch outputs are held in the condition they
were in previous to the switch. If the first input switched is
5, all outputs from IC10 are held at 0. Display latch out-
put 5x is enabled, and inverted to enable program E. Out-
put E is inverted again to enable display latch ouput Io.
The inverters buffer display latch 5. Should any other in-
put be switched first (say 3x), output 3 from IC10 switches
to Logic / and enables program C. The other programs
remain disabled by the output of the wired-or gate, whilst
display latch output 50 is enabled.

The nine outputs from the event latch circuit are taken
to PCB 2 where they are connected with eight of the Input
latch Q outputs in a gated matrix. Input latch 5 is not re-

WTS002
7 8 9 G H J
4 5 6 D E F
1 2 3 A B c
(a) (b)

Fig 1: The identification of the squares on the board
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A
i ) A0 HRN Wired prog. o/p connections to nought display latches
D 8 Jo—30
e A Inputs | A B E F G H J AD B+C GH F+J
e 1 |- 3 - - - - - - -
& Yom—20 2 |- - 8 1 - - 4 3 - & =
—/ 3 - 7 9 - - 6 2 - 6 =~
4 7 6 - -~ - - - - 1 2
& 8o ST T R
[ 6 - - 4 - 2 3 3 8 9 - -
7 |4 - 3 - - 9 - - 4 - 8
8 |6 - 2 - 9 - - - 4 - 7
& 80 _ _ _
R o = F 9 |- - 7 3 8 7 8 6

* components

‘Resistors

W 2% metal oxide
2700 9
k6 10
1.2kQ
1.5k
1-8k$2
2k
2.2kQ
4.7k
7-5kG
9.1k

[ SRR e W)

Capacitors

Disc Ceramic
G-O1uF 7

Tantafum bead
22uF BV 1

Semiconductors

Diades
1N4001 1
Redled. 83

Transistors
BC10BC 18

Integrated circuits

8N7400 6
SN7403 12

SN7404 2
. BN7405 2
SN7410 2
SN7412 1
SN7432 1
SN74116 1
SN74118 1

Miscellaneous

Push-to-make switch {1), miniature slide switch (1},
Battery holder B203 (1), Verccase 205 x 140"
x 40mm {1}, Veropins, nuts, bolts, washers, printed -

Display

R8 and input switching
R3,9

R14

R10,11,12,13, 15
R16 ]

Input switching

R1.4

R6

R2.5,7

Decoupling

C1

D1
Display

€2, 4,6,11,14,15

1IC17, 18, 19, 20, 21, 22,
23,24,25,26,27,28

11,8

€9, 12

I1C3,7

ICE

Ic1e

1IC10

113

circuit boards (set of 4.

Fig. 3: Circuit board 2 connects the nine event latches
to eight of the input latch Q outputs in a gated matrix.
All outputs with the same numbers are ‘wired-OR’
connected to the appropriate resistor on Board 2 and
then to Nought inputs of display latches on Board 1

S
——i—
W

Ao
270 *
A VV\ et 4y

X' input = - Jed—

G
—r1 2

X ‘ <

‘o' input—b———i—lxﬂ-——

Fig. 4: Circuit diagram of one lL.e.d. display. This forms

the display for one square and nine of these are

required for the complete game. The 2701 resistor is

the approximate value needed to limit total current to
10mA

WTS001,

quired because of the direct gating used for the first reply.
2-input o/c collector NAND gates type SN7403 are used for
the matrix, their outputs connected as wired-orR gates—
see Fig. 3. To reduce the number of gates in the matrix,
four 2-input-oRr gates type SN7432 are used to provide
outputs A + D, B + C, F + J and G + H. The NAND gate
outputs are connected back to inverters on PCB 1 and
then to the nought inputs of the display latches.

Outputs

Outputs from the display latches are connected directly
to the display le.d.s, which are interconnected and
positioned as shown in Fig. 4. Initially, both outputs of a
latch are at Logic I. If the “X” input to a display is
switched to OV, current tlow is from the positive rail via
the four corner-mounted l.e.d.s, through the centre l.e.d.
into the gate, displaying a cross in the appropriate square.
If a “O” input to a display is switched low, current flow is
via the corner lLe.d.s and through the top and bottom
le.d.s to show a nought. The resistor is selected to limit
current to 10-15mA.

PART 2 will cover the construction of this
interesting project together with the circuit
diagrams and printed circuit board layouts
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at 298-2K (that's 25°C) and any tem-

Lasers Again

Readers may remember the fuss over
using lasers as part of London's
Christmas decorations last year. Ap-
parently some thought the beams
would constitute a hazard.

In the American town of Atlanta
they've been using lasers for some
time to control traffic lights: Before
anyone sees ‘'red”, the health hazard is
virtually nil and the system has been
given a fond, approving kiss by the US

* Bureau of Radiological Health Stan-
dards as being “'safe for eyes'.

Previously, the digital computer that
controls the city’'s traffic lights was
coupled to the lights via telephone
lines, or by dedicated cables. The
system can control up to 500 separate
road junctions. At each set of lights is
an optical transceiver that faces its
neighbour at another junction.

Sensors, in the road, monitor the
traffic density and this information is
fed back along the laser chain to the
computer. The digital computer “com-
putes” all this information and, having
computed sends a master command
signal to the relevant traffic lights.

Tests on the laser's range showed
reliable operation at distances of well
over + mile even in the very worst
weather conditions (such as heavy
fog, etc). In a good, clear, typical
English summer's day (singular!) type
weather, the range approaches 10
miles.

Peak power outputs of the GaAs
laser diodes used are around 10W, and
these are pulsed at 2kHz.

A shining example to traffic light
manufacturers everywhere.

Thérmometers

For those with an interest in elec-
tronic thermometers, keep an eye open
for the magic number AD590. It's a
completely self-contained temperature
transducer with an accuracy of +0-5°C
over the temperature range —55°C to
+150°C. And it's only “transistor size”
being housed in a standard TO-52 can.
Better still, there are only two leadout
wires.

During manufacture, the resistive
elements are precision laser trimmed
to precise values. The result is a sensor
that is linear over the range. So much
so that you can plug in different ones
without any need to recalibrate. For the
technical buffs, the output is 298-2uA

OTLIN

)

perature change up or down gives a
TUA/K variation.

The cheapest version costs barely
the equivalent of a single British quid.
A miniature, ceramic flat pack version
is also available. Note that these are
the prices for 100 off, though!

Stronger yet Faster

High gain-bandwidth product and
high collector-emitter breakdown
voltage are two conflicting ideals ac~
cording to many bipolar transistors.
These comments are particularly perti-
nent in the field of switching applica-
tions.

The Japanese think they've found an

answer, and it's quite a clever one..

They've combined a field-effect tran-
sistor gate structure with a standard
bipolar transistor. One of the beneficial
effects observed is that, assuming the
same base width, where a particular
conventional transistor had a
breakdown voltage of say 20V, the
new hybrid would make this figure
200V.

Not only does the new structure give
a ten times increase in breakdown
voltage, but it also offers a four times
increase in gain-bandwidth product.

One set of figures quotes
80MHz/500V.
Midget Supplies

Ever since the advent of switching
power supplies, these items seem to
have shrunk ever smaller. An American
company began one power supply
development programme by asking
itself a question. “As digital panel
meters get smaller and smaller, how
will they be able to keep the useful
feature of being operable from d.c. sup-
plies and mains?’’ Pointless to have a
beautiful, small d.p.m. only to find a
dirty great power supply (by com-
parison) is required to power it.

Since many miniature d.p.m.s use
¢.m.o.s. and require only small currents
and voltages, their power needs are not
great, never-the-less with mains one
side and a d.c. voltage the other,
something very small has to go in the
middle.

The result is the uS-A series power
supplies. They measure only 12-5mm
cube and will supply from 1.5 to 15V

d.c. from a 120 or 240V a.c. mains’

supply. They don’t mind if the fre-
quency of that supply is anywhere be-

T — e e .

A REVIEW OF RECENT DEVELOPMENTS
In general, the author does not have any more
information on products than appears in the article.

tween 47Hz and 440Hz. The one-off
price in the' US is about the equivalent
of £4 sterling. But the 100 off price
plummets to just over £1.

Tiny Switch

Always well worth watching is the
International Electron Devices
Meeting. Among the many fascinating
papers that caught my eye was one
which described a small electro-
mechanical switch. And when | say
small, | really do mean small with a
very little "s". This intriguing device is
built using semiconductor technology.
The switching cantilever is just 76
micrometres long. It is fabricated from
a very thin layer of metal coated on a
membrane of silicon dioxide. The mem-
brane itself certainly isn't very thick,
either; only 3500 Angstroms!
Switching takes place by electrostatic
action on the membrane. Switching
time is around 40 millionths of a
second using a “switching’’ voltage of
60V. The author claims the higher
voltages give even shorter switching
time—but one then starts to get con-
tact bounce.

An important aspect of this new
device is that the switch (or switches)
could be fabricated on the same chip
as the active devices.

A parting shot. It is thought that,
after development, these tiny switches
could be made to function at switching
times to the order of 10us using 30V
max. and with a current carrying
capability exceeding 100mA.

Although ohviously in its infancy, the
idea seems to be promising when one
examines the prototype test figures.
Some of the switches under test in the
laboratory have exhibited lifetimes of
over 2 million switching operations
while switching current densities of
5 x 10* amperes per square centi-
metre.

it might be as well for readers who
are avid constructors to purchase a
powerful watchmakers glass as a

precautionary aid to future projects!

.—\\\\
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- In previous articles we have seen how a basic f.m. receiver
functions, and have also considered front-end devices and
circuits in detail.

However, many f.m. transmissions carry stereo
information, and this part of the series deals with the
essentials of the stereo decoder.

The Multiplex Signal

The audio output from the demodulator of a stereo
receiver consists of both audio frequencies and ultrasonic
frequencies which carry the required information for both
the left and right hand channels. These two channels are
said to be “multiplexed’ so that they can be present as a
single signal. It would obviously be very uneconomical to
employ two separate transmitters for-the left and right
hand signals.

The multiplex signal from the output of the receiver
demodulator circuit contains a number of parts which are
illustrated in Fig. 1 and listed below.

1. The audio frequency band from about 30Hz up to
15kHz contains the required audio signal and constitutes
the sum of the signals in the left and right hand channels.
In a monaural receiver, only this part of the signal will
provide the output in the loudspeaker.

The transmitted signal is thus “compatible”, which
means that the one signal can be used to operate both
monaural and stereo radio receivers.

2. A 19kHz pilot tone which is transmitted at a relatively
low signal level. This pilot tone is required for the
operation of the stereo decoder circuit; if the tone is not
present in any signal (or not present at an adequate
amplitude), the stereo decoder circuit will switch to the
monaural mode and the same signal (left-plus-right) will be
fed to the two speakers.

3. A left-minus-right signal which is modulated onto a
38kHz sub-carrier signal. The sub-carrier itself is
suppressed so that there is a small gap of about 60Hz in

o 19kHz WAD319
1902 Pilot 38kHz Suppressed

E’ Tone Sub-carrier

= Lower side-band |Upper side-band

8 = 3

g Squ,‘ngl Difference | Signal .

2 [ R l I L-R l

x L I ! L ]
10 20 30 40 50 60

Frequency (kHz)

Fig. 1: Spectrum of the stereo mulitiplexed signal

56

STEREDO DECODERS

DEVICES & CIRCUI1

PART 1

width at 38kHz. The left-minus-right signal covers a
frequency band of about 30Hz to 15kHz. The sub-carrier
modulation process generates signals of 38kHz + (left-
minus-right frequency); this means that the lower sideband

" of the sub-carrier extends from 38 — 15 = 23kHz up to

within 30Hz of the 38kHz frequency, whilst the upper
sideband extends from 30Hz above 38kHz up to 38 + 15
= 53kHz. The upper and lower sidebands are shown in
Fig. 1. The 38kHz sub-carrier itself has an amplitude
which does not normally exceed 1% of the total signal
amplitude.

1t is obvious from Fig. 1 that the stereo multiplex signal
has 4 much wider bandwidth than the monaural signal
which extends up to only 15kHz. This wide bandwidth
inevitably results in more noise being present in a stereo
signal than in the same signal in the monaural mode. In
practice the degradation in signal-to-noise ratio is some
20dB, so a much better aerial is required for good, low
noise|stereo reception than is necessary for good reception
of the same signal in the monaural mode.

When a broadcast is to be monaural for a period of
more than a few minutes, the pilot tone at the 19kHz
frequency may be switched off so that stereo receivers
are switched to the monaural mode. This automatically
ensures that the optimum signal-to-noise ratio is obtained
when only a monaural signal is being transmitted.
Similarly, if the signal level falls below that required for
good quality stereo reception, most stereo decoders will
automatically switch to the monaural mode so that a
better signal-to-noise ratio is automatically obtained
without the listener having to take any action.

Decoder Types

Some of the earlier forms of stereo decoder circuits are
of the so-called switching type. In such circuits the 19kHz
pilot tone is extracted from the multiplexed signal using a
tuned circuit and is doubled in frequency to re-generate the
38kHz sub-carrier frequency. This latter signal is used to
switch the multiplexed input to the decoder between the
left and right hand channels.

Switching circuits of this type are not at all easy to set
up and to align. In addition, they have the disadvantage
that they do not. provide the optimum separation between
the left and right hand channel signals and require ferrite
cored inductors (which are always difficult to design
effectively.

All modern circuits employ phase-locked loops in the
stereo decoder circuit. The frequency of oscillation of the
voltage controlled oscillator of the phase-locked loop
automatically locks on to a harmonic of the pilot tone
frequency and the loop will remain locked to this latter
frequency until the pilot tone is switched off. Any normal -
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variation of the component values with temperature or
normal ageing will not affect the performance of the
circuit, so no critical component values are required in
phase-locked loop decoders. In addition, this type of
decoder is easy to set up, a simple adjustment of the loop
free-running frequency being all that is required. Circuits
employing a phase-locked loop for stereo decoding can
provide excellent separation of the two channels, the
interference between the channels normally being at least
40dB below the signal level.

Special integrated circuits for the phase-locked loop
decoding of stereo signals are readily available. We will
now discuss the principles of operation of a phase-locked
loop stereo decoder and look at some typical circuits. It
is much simpler to use a monolithic device than to try to
make a stereo decoder from discrete components.

The RCA CA3090AQ

The first integrated circuit phase-locked loop stereo
decoder to become available was the RCA Type
CA3090Q in 1971, but this has been replaced by the
CA3090AQ which is an improved version of the device,
and provides an excellent performance. It has the
disadvantage that the phase-locked loop is tuned by means
of an inductor, whereas the other devices are tuned by a
variable resistor; however, the thermal stability of the
CA3090AQ is reputed to be better than that of other
devices.
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The internal circuit of the CA3090AQ is shown in
block form in Fig. 2 together with a typical external
circuit. This device is encapsulated in a 16 pin dual-in-line
package and requires a supply of around 21mA from a
+12V line. It can be seen that the internal circuit of the
device is relatively complex, but the external circuit is quite
simple and easy to construct.

A demodulated multiplexed stereo signal with a
frequency spectrum like that shown in Fig. 1 is applied to
pin 1 of the CA3090AQ; the input impedance at this pin is
fairly high (about 50kQ}), so there is very little loading on
the demodulator circuit which feeds pin 1. The signal is
first amplified by a low-distortion pre-amplifier circuit
inside the CA3090AQ and is then fed to both a 19kHz
phase-locked detector and to a 38kHz detector of a similar
type. In addition, the amplified signal is fed to a 19kHz
pilot tone detector, the output of which determines the
state of a Schmitt trigger circuit which controls the mode
of operation (monaural or stereo).

The voltage controlled oscillator in the CA3090AQ
operates at the fourth harmonic of the pilot tone
frequency, namely 4 x 19 = 76kHz, this 76kHz signal
being locked in frequency to the harmonic of the pilot
tone. However, the 2mH external inductance connected to
pin 16 must be adjusted so that the free-running frequency
of this voltage controlled oscillator is fairly close to
76kHz; when the pilot tone is applied with the signal to
pin 1, locking is then automatic.

The 76kHz voltage controlled oscillator signal is
divided in frequency by a factor of two to produce a
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38kHz signal exactly at the frequency of the suppressed
sub-carrier; this 38kHz signal is fed to the L-R (left-
minus-right) signal detector. The 76kHz signal is also
divided in frequency by other circuits which produce two
19kHz signals in phase quadrature (that is, 90° out of
phase with one another. One of these 19kHz signals is
passed to the 19kHz phase-lock detector which generates
the error signal which keeps the loop in lock, whilst the
other 19kHz signal is required by the pilot tone detector.

The amplified multiplex signal and the output from the
38kHz LR detector are applied to a matrix circuit which
produces the left and right hand audio signals. These
signals are amplified internally before appearing at pins 9
and 10. The 5nF capacitor and the 10k£} resistor in each
of these output circuits provide the required de-emphasis
time constant.

If the pilot tone is absent or at such a low amplitude
that the signal could not provide good stereo reception, the
pilot tone detector does not switch the Schmitt trigger
circuit to the stereo mode. The circuit therefore, operates
in the monaural mode and the left-plus-right sum signal
appears at both of the outputs so that both speakers
produce a monaural output.

The signal from the Schmitt trigger also operates a lamp
driver circuit. The latter causes the light emitting diode D1
to glow when the circuit is operating in the stereo mode. If
no 19kHz pilot tone is present at the input or if the pilot
tone is too weak to cause the circuit to operate in the
stereo mode, the light emitting diode does not glow. A light
emitting diode consumes less current than a tungsten
filament lamp and also has the advantage that it is more
reliable (since filaments tend to break after much use!).
Nevertheless, the light emitting diode and its series resistor
R4 in Fig. 2 can be replaced by a suitable small tungsten
filament lamp which requires not more than about
100mA.

The Coil

The Toko coil type YXNS 30450NK has been
especially designed for use with the CA3090AQ device; it
has 270 turns on a ferrite core and a blue colour coded
core adjuster. The use of this miniature coil (available
from Ambit International) is much more convenient than
trying to wind a suitable coil oneself.

In order to adjust the core, a stereo signal should be fed
to the circuit of Fig. 2. The core of the coil should be
rotated first in one direction and then in the other to find
the points at which the circuit switches from the stereo to
the monaural mode {as indicated by the light emitting
diode, D1). The core should be set about half way between
these two points. The centre frequency of the voltage
controlled oscillator is then quite close to 76kHz, but the
setting is not very critical, as the capture range of the
phase-locked loop circuit is some +10% of the centre
frequency.

The mode of operation (stereo or monaural) can be
controlled by the application of a suitable potential to pin
4 of Fig. 2. At potentials of more than about +1.2V, the
circuit is switched to the stereo mode, whilst at voltages of
less than about +1V the circuit operates monaurally. If
this mode switching facility is not required, pin 4 should
be directly grounded.

The CA3090AQ provides a channel separation better
than 25dB, the typical value being about 40dB. The 2nd
harmonic distortion in each of the outputs is some 0-2%
typical, but higher order harmonics are less than 0-1% of
the output amplitude.

The CA3090AQ is readily available from Arrow
Electronics Ltd., Coptfold Road, Brentwood CM 14 4BN,
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the current price being £2.96 including VAT, but 25p is
required for p&p on orders under £5.

The 1310 Types

The Motorola MC1310P first appeared on the market
in 1972, but is now an “industry standard” type of device
which is second sourced by many other manufacturers.
For example, National Semiconductor market it as their
LM1310, Signetics as the MCI1310, RCA as their
CA1310E, Texas Instruments as their SN76115N,
Sprague as their ULN-2210 and Exar as their XR1310.
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All of these devices can be used in the circuit shown in Fig.
3, although there may be minor differences between the
various types, such as the exact supply voltage range over
which they operate satisfactorily.

The circuit of Fig. 3 operates on very similar principles
to that of Fig. 2, but the free-running frequency of the
voltage controlled oscillator is set by the adjustment of
VR1 instead of by the adjustment of the core of a coil. The
adjustment can be made by connecting pin 10 to a
frequency counter and adjusting VR1 with no input signal
until the frequency at pin 10 is 19kHz. The amplitude of
the signal at pin 10 is about 3V peak. However, it is
usually far easier to adjust VR1 with a small stereo input
signal so that it is set at about the centre of the range over
which the light emitting diode D 1 remains illuminated.

The value of the capacitor employed between pins 8 and
9 determines the stereo-monaural mode switching delay.
The time constant for this switching is equal to the value of
this capacitor muiltiplied by about 53kQ. If pin 8 is
connected to ground, the circuit will operate only in the
monaural mode.

The capture range in the circuit of Fig. 3 is less than
that in the case of the CA3090AQ, being typically about
+3%. However, it can be increased by reducing the
capacitance between pin 14 and ground and increasing the
resistors in parallel with this capacitor in proportion;
nevertheless, care must be taken to ensure these changes
do not result in increased beat note distortion at high
signal levels due to oscillator phase jitter.

The MC1310P is available from Arrow Electronics
Ltd., at £3-14 including VAT.

Emitter Follower Outputs

A number of other devices, such as the National
Semiconductor LM 13 10E, are available in 16 pin dual-in-
line packages. They are similar to the MC1310P, but
include an emitter follower in each output circuit to
provide low impedance outputs. A circuit for the use of the
LM1310E is shown in Fig. 4. It can be seen that the de-
emphasis components in the pin 3 and pin 6 circuits are
not connected to the output pins themselves, but rather in
the base circuits of the internal emitter followers. In
general the remarks made about the MC1310P also apply
to the versions with emitter followers (with a change of pin
number), but the emitter follower device circuits will not be
discussed further, as they have been largely replaced by a
rather better device.

The industry standard Types LM1800, CA758E,
SN76116N, MC1311, uA758 and ULN-2244 are similar
to the LM1310E, but in addition to their emitter follower
outputs, they incorporate a circuit which provides some
45dB of power supply ripple rejection. In other words,
they can give the lowest possible hum level. These devices
are encapsulated in 16 pin dual-in-line packages and can
be used in the circuit of Fig. 4. They are adjusted in the
way already described and the remarks about the 1310
type of device also apply to these devices except for pin
number changes.

It should be noted that the total harmonic distortion
from devices of this type increases with increasing input
signal level, as shown in Fig. 5. However, a low signal level
will give rise to a poor signal-to-noise ratio. A suitable
compromise between distortion level and signal-to-noise
ratio must therefore be reached. The output typically
consists of the wanted signal plus a second harmonic
component at —52dB down together with a 19kHz pilot
tone at —37dB down, the 38kHz suppressed carrier at
—40dB down and the sidebands of this sub-carrier at
about —28dB down. The channel separation in dB at
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various levels is shown in Fig. 6 for a typical device of this
type.

The Sprague ULN-2244 device is available from
Phoenix Electronics Ltd., 139 Havant Road, Drayton,
Portsmouth PO6 2AA at £3-38 (including VAT) plus 20p
p&p at the time of writing.

The TDA1005

The Mullard/Signetics TDA1005 phase-locked loop
stereo decoder device has been designed so that it can
provide an output which is very low in unwanted signal
levels. The device was originally designed for use with an
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inductor in a frequency multiplex decoder, but can also be
used without any inductor in the so-called time muitiplex
circuit. Typical circuits of these types are shown in Figs. 7
and 8 respectively.

CONTINUED NEXT MONTH
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. WIRELESS WENT TO WAR

continued from page 41

Fig. 5: Now museum pieces, the R1155/T1154 stands

proudly in the centre with three sets from the Heinkel

111 on the left and a piece of wartime RADAR on the
right

called the National Wireless Register, and readers were in-
vited to complete the form so that they might be classified
into technical groups which would be useful to the
authorities, and avoid the real danger that the ability of .
wireless men might be lost through individuals being
hastily drafted into non-wireless categories.

The form itself states: “During the Great War the needs
of the Services for operators were largely met, especially
during the early stages, by the voluntary enlistment of
trained Post Office operators, but as Morse is no longer
used in the Post Office, this possible source of supply is
rapidly dwindling. It is therefore imperative that all our
readers who have at least a good working knowledge of
Morse, or have other qualifications such as ability to ser-
vice and repair wireless and electrical apparatus, should
apply to help fill the vacancies which now exist in the
RNV(W)R, the Royal Corps of Signals, TA, and the
RAFCWR.”

Less than a year later, Great Britain was at war and in
the early days a party of 55 ex-Civilian Wireless Reser-
vists went to the Maginot Line and were christened the
“Early Birds” by the amateur radio fraternity. According
to the RSGB journal, September, 1942, some 2500 of their
members had joined the forces. By the end of the war,
thousands of people from the radio fraternity had served
their Country in one of the many branches of radio com-
munications in the armed forces. Ex-service personnel still
talk with affection about such famous pieces of equipment
as the Army’s Wireless Sets, Nos 18, 19, 38 and 46, the
Navy’s CR100, the RAF’s R1155/T1154 combination,
the AR88 and the B2 and MCR-1 Clandestine sets, all of
which are now collectors’ items and stand silent in various
museums representing a period of time when Wireless and
thousands of its enthusiasts went to war. o

ACKNOWLEDGMENTS

We are indebted to the Editor of Wireless World for per-
mission to reproduce Fig. 4 and other extracts from that
journal, and to the RSGB for permission to quote from the
T & R Bulletin. : )

The sets in the photographs are from the author’s
collection and are on display at The Chalk, Pits Museum,
Houghton, Sussex.

Practical Wireless, April 1979

www.americanradiohistorv.com


www.americanradiohistory.com

add 25p post

- ol .

* BARGAIN BUYS «x
from

= GREENWELD

include 1

VAT—Just I

443B Millbrook Road Southampton SO1 OHX

Tel: (0703} 772501/783740

SN76110 Stereo decoder 75p; 25/£15
100/£48.

BC184 Preformed for TOS5 spacing
100/£4-50 1000/£30.

BC213L straight leads 100/£5 1000/£33.
2N5060 0-8A SCR 30v. Ig 200uA 10/£2
100/£15 1000/£120.

1N4148, bandoliered 1000/£15
2500/£32 10,000/£90. Loose, boxes of
10k/£75.

741 8DIL 10/£1.80 100/£14-50.

555 8DIL 10/£2-40 100/£19.50.
1N4003 100/£2-90 1000/£24.

1N4007 100/£4-90 1000/£44.
Electrolytics: 10u40V PC mntg 25/£1.25
100/£3; 4.7u/63v V.PC mntg. 1u/63V
H.PC mntg same price.

1250u/25V can 10/£1-60 100/£10.
1500u/40V can 10/£2-20 100/£18.
800uf250V can 10/£58-50 100/£44.
400u/400V- can 10/£8 100/£56.
200u/350V. 100 + 100 + 50/300V {all in
one can} 10/£6 100/£36.

Pots — 10k lin std bush & spindle 1" long
10/£1 100/£7-50 1000/£50.

Stider 1-8k 1in 80mm long prices as above.
Dual 100k lin PC or chassis mntg, min type
18 x 13 x 17mm 0-125” spindle sup-
plied with smart knob 40p 10/£3.80 100/
£30.

Compression trimmer, 10-100pF 10 for
£1.20 100/£8-50.

Resistors — $W 5% carbon film, these
values only: 220R 470R tk 3k9 4k7 33k
47k 220k 18R. Alt @ 1000/£4 (min gty of
one value} or £35 per 10,000 any mix.

NIXIE TUBES
ITT type GNP7AH. Supplied with data 60p
each.
7-seg display, wire ended tube NEC type
LD8012 1" high. with data 65p.
7-seg display, las above) Futaba type DG-
L 10Q1 0-3" char. 70p with data.

Audible Warning device — solid state
circuit drives high efficiency transduces to
give high output. Voltage req’d 6-18V. Can
also be driven direct from TTL or CMOS.
Module size 485 x 21 xi2mm.
Comprehensive data supplied £1:20.

VU meters — 2 meters 40 x 40mm +
driver board supplied with full data and
circuit £3-50.

OSCILLOSCOPES

We have avallable from stock the following
SCOPEX models: 4D10A — DC-10MHz;
10mV sensitivity: Stab Power supplies:
Dual beam; 3% accuracy: Excellent value
at £214 inc VAT and Carr.

456 — DC-6MHz: 10mV sensitivity:. |deal
portable scope. Solid state circuitry. All for
£150 inc VAT and Carr.

RESISTOR PACK

Carbon  Film 5% mostly W, few 3W
resistors. Brand new, but have preformed
leads. ideal for PC mntg. Wide range of
mixed popular vaiues at the unrepeatable
price of £2-50 per 1000; £11 per 5000.
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for your free copy.
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" Tom is the sole authorised L.owe — Trio distributor

for Yorkshire and North East England, and

he offers the best before—and—after—

sales service around on units like the
top-value SRX-30 receiver illustrated.

THE LOWE SRX-30
All the facilities of a top—class
communications receiver in
one top—quality, economically
priced unit. Covers 500 KHz to
30 MHz with excellent dial
readout and re—set accuracy. AM,
CW, SSB reception. The SRX-30 is
equally at home in broadcast or amateur
bands.

LR WY

Other features include RF gain, fine
tuning selectable sidebands, built-in

ELECTROVALUE

FOR A GOOD DEAL BETTER THAN MOST

WE PAY.-POSTAGE on CW.0. orders in U.K. over £5.00 list
value.If under, add 27p handling charge.

WE GIVE DISCOUNTS on U.K. CW.0. orders—5% for list
value over-£10.00; 10% for list value over £25.00.

WE GUARANTEE all goods are brand new, clean and to
specification—no seconds, no surplus.

" WE GIVE SERVICE to all orders large or small—to help we

microfilm orders, use computer processing and double check all
ordérs by personal supervision.
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loudspeaker, AC mains or 12V DC operation and
rugged construction at an attractive price —Just £1 75.00 inc. VAT.

BUY BY POSTOR CALLIN
: For speedy delivery on your SRX-30, please send cheque/P.0. made outto
Leeds Amateur Radio for £178.00 which includes £3.00 carriage and packing.
‘We will deal with your order by return.
Alternatively, call in for a chat at ‘Uncle Tom's Cabin’. The shop is just 10
minutes from Leeds City Station, and there’s easy parking if you travel by car.
®lnstant H.P. for Licenced Amateurs.@Extended Credit Terms
Available.@Send 50p for Catalogué and Price List.

LOWE TRIO DISTRIBUTOR

Leeds AmateurRadio are area = = —
distributorsfor Jay Beams, Antenna | reps  AMATEUR  RADIO
speciafists and Hilomast products. Reiiability in Radio

Leeds Amateur Radio, 27 Cookridge Street, Leeds 2, West Yorkshire.
Tel. Leeds 452657.

Two depots to serve Yyou
One North, One South Completely revised and
up-dated. 120 pages.
Semi-conductors, [.Cs,
Opto-electronics, Rs,

Cs, materialg, etc. etc.
And you'll be delighted
with out competitive
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EGHAM, SURREY TW20 OHB
Telephone Egham 3603 Telex 264475
Northerr Branch'= 680, BURNAGE LANE,
BURNAGE, MANCHESTER M19 1NA(061)432 4945
) Shop hours 9-6.30: 1.00 pm Sat.

‘AI| communications, orders
etc., to Englefield Green
address, Dept. PW4.
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This multitester was originally evolved as a constructional
project for members of the UK F.M. Group in London,
where several such instruments were very successfully
built. Together with a suitable wavemeter, it forms the
basic test equipment necessary to carry out performance
checks on frequency-modulated v.h.f. equipment and
meets Home Office requirements in this respect.

The majority of people owning commercial apparatus
will possess basic test equipment but are unlikely to have
the sophistication of r.f. power meters, deviation meters
and so on. The unit to be described was developed as a
means of carrying out rapid assessments of performance
and offers an accuracy, after initial calibration, which is
quite adequate for amateur use.

Receiver check, crystal test, power output (IW and
10W) and frequency deviation are the four functions
provided, together with a battery status indication. The in-
strument and battery pack is built into a small, diecast
box, which makes it rugged and readily portable.

Functions

Function 1 selects the crystal oscillator, which puts out
a low-level signal on a pre-determined frequency within the
2m band. The choice of crystal is left to the constructor
but perhaps the most useful channel to use would be S20
(145.500MHz), the UK calling frequency.

The oscillator operates at the fundamental frequency of
the crystal — which falls in the 8MHz range — the output
frequency being achieved by a stage of multiplication. The
facility may be used for checking receiver gain, S-meter
calibration and alignment.

Function 2 provides a crystal test, and devices within
the range 4-24MHz may be checked for performance.
The internal crystal is removed and that to be tested
plugged into its socket. If the constructor foresees regular
use of this facility, it may be worthwhile bringing the
socket to the outside of the unit — possibly putting several
different types in parallel.

The measurement of r.f. power, to a maximum of
1 watt, may be carried out using Function 3 and the
internal 50Q dummy load, at a typical v.s.w.r. of 1-1:1.
Although the power scales are non-linear, it is possible to
draw up a calibration chart for the instrument by reference
to a commercial power meter.

Measurements of up to 10 watts may be made by
selecting Function 4. The internal dummy load will handle
these levels only for a short period however — typically
30 seconds.

Function 5 measures the deviation of an f.m. signal on a
pre-calibrated scale of 0—10kHz. The signal applied
should be at a power level of between 500mW and 10W
and must be of the same frequency as that used for the
receiver check (Functiofi 1).

A check on the carrier frequency is also possible using
Function 5. If the internal oscillator is accurately adjusted
by means of a frequency meter or against a communica-
tions receiver with crystal calibrator, the meter will
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Fig. 1: Circuit of the Multitester

indicate a standing reading corresponding to the error, ir
kilohertz. For example, a reading of 4 in the absence of
modulation would indicate that the transmitter is 4kHz oft
channel. Hence, the instrument can be used for checking
both the receive and transmit frequencies once correctly
calibrated.

The final function serves to test the internal batteries.
Here the meter operates as a voltmeter with a full-scale
deflection of 20 volts.

Circuit Description

Transistor Trl functions as a conventional Colpitt’s
oscillator, the frequency being adjusted by trimmer TC1,
whilst Tr2 acts as a multiplier and amplifier, the diode D7
improving the harmonic content of the signal at its base.

With suitable crystals, Trl will readily oscillate at any
frequency between 4 and 24MHz. However, the circuit is
optimised for operation at 8MHz and when a crystal for
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Fig. 3: Component layout

this frequency is used (8-08333MHz for 145-5MHz, for
instance), Tr2 multiplies 18 times, L1, together with the
stray and internal capacitance of Tr2, resonating at ap-
proximately 145.000MHz.

The integrated circuit IC1 is arranged to operate as a
very high gain audio-frequency amplifier and requires only
a very small input voltage to achieve full limiting of its out-
put. This means that a small sine-wave input is converted
to a 6 volt peak square-wave output of the same fre-
quency. Diodes D4 and D5, together with C12, form a
charge-pump arrangement. Thus, the current through
VR3 and the meter will depend on the frequency of the
signal applied to IC1 and not on its amplitude. The
relationship between the input signal frequency at C7 and
the meter current is substantially linear.

Potentiometer VR3 is used to calibrate the instrument.
Diode D6 acts as a simple, but effective, mixer, the output
of which passes through an r.f. filter formed by L2 and C6
and is the frequency difference between the output signal
at Tr2 and the input from SK1. This is subsequently
passed to IC1 and the circuit previously described. The
diodes D1 and D2 form a limiting circuit to prevent the in-
put to the mixer diode (D6) from exceeding 1-2 volts peak-
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to-peak whilst D3 is used to sense the r.f. at SK1 for the
power ranges, the calibration being by adjustment of VR 1
and VR2.

Construction

In order to ensure the circuit operates satisfactorily, it is
essential to closely follow the recommended layout. New-
comers to the constructiop of v.h.f. and u.h.f. equipment
take heed that conventiopal wiring techniques will in-
troduce stray reactance which will adversely affect the ul-
timate performance. Hencé component leads must be as
short as possible, the neatness of the wiring being a secon-
dary consideration.

Most of the devices are mounted on a p.c.b., the remain-
der being fixed on the lid of the box. Ferrite beads provide
the necessary r.f. decoupling, and these may be rigidly
mounted by the application of a small amount of adhesive.

The dummy load resistors (R1-R4) are positioned on
the screen and as close to SK1 as possible. In use, these
are likely to become fairly warm, so the screen will also
double as a heatsink. The free length of the resistor leads
should not exceed 5mm for minimum v.s.w.r.
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The full circuit of the multitester is shown in Fig. 1 and
the p.c.b. details and component layout in Figs. 2 and 3. It
should be noted that many devices are vertically mounted
and this should be borne in mind when shopping!

The inductor L1 consists of 31 turns of 20 s.w.g.
enamelled copper wire, wound on a 4mm diameter ferrite-
dust core. It is self-supporting and after initial adjustment
should be secured with wax, Chokes L2 and L3 are each
made from 6 turns of 36 s.w.g. enamelled copper wire,
wound on a ferrite bead. Note the capacitor C23, which is
mounted below the p.c.b. between the “hot™ end of crystal
X1 and the junction of R12 and R13.
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Testing and Calibration

Make a thorough visual examination of the p.c.b. when
the assembly has been completed, paying particular atten-
tion to the polarity of components and soldering. Assum-
ing all seems correct, connect the batteries and switch on,
setting the function switch to “Battery Check”. The meter
should indicate “6” — corresponding to 12 volts — and
the Le.d. should illuminate.

Now set the function switch to “Crystal Test” and ob-
serve the meter reading: if the oscillator Is working then
some indication should be present. Adjust VC1 for max-

Internal view of tne unit, showing arrangement of
dummy load resistors
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imum deflection. Connect a receiver (or transceiver) to
SK2 “Receiver Test” and tune to the test channel fre-
quency. Peak L1, with reference to the meter, adjusting
VC1 also to obtain the best indication possible. If you are
fortunate enough to have access to a reliable digital fre-
quency meter, swing VCI1 to the correct fundamental fre-
quency, as measured at the emitter of Tr2. This completes
the oscillator and multiplier alignment for functions
1 and 2.

Switch to the 1 watt r.f. function and set VR1 and VR2
to mid-position. Using a variable power supply, inject 4-6
volts at point “J” on the p.c.b. and adjust VR1 for a full-
scale deflection on the meter. Now select the 10 watt r.f.
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power function and inject 14-6 volts at point “J”; adjust
VR2 for a full-scale reading. If a commercial power
meter, such as the Antenna Specialists or Bird Through-
line, is available, then the meter calibration may be very
accurately carried out and a chart drawn up.

Finally, select the deviation function and apply a signal
of between 0-5 and 1 volt r.m.s. at a frequency of 10kHz
(sine or square wave) to pin 2 of ICI, via a 10nF cap-
acitor. Adjust VR3 for full-scale deflection of the meter.

The alignment and calibration is now complete. Typical
voltages are given in Table 1 to facilitate troubleshooting
should problems subsequently arise, but in practice, little
difficulty should be experienced with the instrument. @
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LETTERS

continued from page 29

Sir: | agree entirely with Mr Goodier's letter. A lot of what

people consider to be progress in this world is anything but. |

think it must be because people don’'t hear what they don't
like!

G. M. Pheasant

Great Wyrley

Walsall

Sir: | am an ardent supporter of CB, and unlike the majority
of its critics, | have had five years of operating on a Citizen's
Band in a more enlightened country, where | learned the true
value of low-power radio communications for the general
pubiic.

| wonder why Mr Goodier singles out hikers and climbers?
There are numerous situations where two-way radio could
be a lifesaver. Yes, hikers would benefit—how many times
do we hear of mountain and moorland rescue teams being
called out each winter? But what about the owners of small
boats that do not warrant a marine-band ship-to-shore
radio? | think it fair to say that the lifeboat service would
have been spared many hours of searching if small fishing
boats and yachts had the right to carry a CB radio. What
about the everyday motorist, broken down on the motorway
or involved in an accident—both situations where CB would
be of immense value? There are, of course, emergency
telephones to cover these eventualities, but how often does
one find these out of order due to vandalism? | think these
points must surely form the basis of a good argument in
favour of a UK Citizen’s Band.

| am not so naive as to believe the band would be full of
do-gooders permanently listening and waiting for emergen-
cies. | am sure it would suffer misuse and abuse, but | think
you will agree that there are very few aspects of modern life
that are not abused by someone, somewhere. | can say in all
honesty, that during my five years of operating CB, | encoun-
tered only a very small number of cases of illegal operating,
such as the use of high-power r.f. amplifiers and v.f.o.s, etc.

| will agree with those who say the 27MHz band is in
some ways unsuitable due to the ease of DXing when condi-
tions open up. Although this would contravene the terms of
the licence, | feel it much less likely to offend the listener
than the fiasco on GB3LO and other repeaters. | would like
to see a portion of the v.h.f. spectrum opened up to CB, but
to be practical | think the 27MHz band would have to be
accepted, as there is an unlimited amount of good-quality
equipment already available at very modest prices.

| believe many people, especially some of my fellow
amateurs, are being very guarded about this issue, but this is
hardly surprising when Mr Goodier suggests using part of
the amateur 2m band. There is no connection between CB
and amateur radio—they are worlds apart and will always
remain that way.

The suggestion of a novices' band is excellent. | have
spent many enjoyable hours working slow c.w. and giving
American novices some overseas contacts, and it is towards
the United States that we must look when considering such
a band.

| rather suspect Mr Goodier's motives to be somewhat
personal, and | see them as an attempt to use 2 metres
without taking the RAE. When his proposals are carefully
studied, | believe they would benefit neither amateur radio
nor a Citizen’s Band service.

John M. Southall G4DMT
Somersham
Suffolk
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Sir: Contrary to Mr Goodier's suggestion,
144.5-145.0MHz is not “A dead part of the 2 metre band"'.
Many local nets use this section of the band, inciuding the
Norfolk-Lincolnshire nets, also it contains various beacons
and the Dutch National (similar to RAYNET) frequencies.
Why should the small amateur frequency allocations be cut
up for a Citizen’s Band, albeit in the guise of a novices’
band?

It is quite simple these days to obtain an amateur licence
without having to study Morse. Also to allow a free-for-all
with 10 watts is just inviting interference problems. One
watt would be more than adequate in any novices’ band, but
let it not be in the amateur frequency allocations, please.

D. G. Blake GAMWV
Cromer
Norfolk

New publication

_Sir: | intend launching a new publication called /nnovation

News, initially as a newsletter, devoted to new designs,
ideas, inventions, etc.

If anyone is interested in this idea, either as a subscriber
or rontributor, would they please contact me at the address
below. An s.a.e. would be appreciated.

B. McAleer

59 Castledine Street
Loughborough
Leicestershire

LETT 2DX

Information Please
Sir: | would be glad to hear from readers with any
knowledge of pulsed High Frequency as used in Medicine.

G. H. Anthony
17 Ledbury Road
Hereford

HR1 2SY

So You Want to Pass the RAE?
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by Eric Dowdeswell G4AR

Letters from readers on aerial matters are very common,
but reveal a certain misunderstanding on the results to be
expected with simple half-wave dipoles. Such an aerial is
usually cut to length using the formula 468/frequency
(MHz) giving the answer in feet. It is sufficient to take the
middle of the band concerned rather than a specific
frequency. On 20m for example, take 14 200kHz, giving
468/14-2 == 33ft approximately.

This length of wire is then cut in half and fed in the cen-
tre with low-impedance feeder, preferably 75 ohm, which
is led to the receiver. Some readers seem to think that this
aerial will virtually eliminate all signals except those on
20m! Such an aerial is similar in electrical characteristics
to a simple tuned circuit which has quite a broad selec-
tivity curve, so it will still work, albeit with decreasing
efficiency, from 10m to 160m, peaking on 20m. On the
transmitting side one would not use a half-wave dipole on
other than its design frequency, except perhaps on its third
harmonic (a 7MHz aerial on 21MHz) but that is another
matter. .

I feel that it is rather pointless using an aerial designed
for one band with a multi-band receiver. Much better to
use a dipole, say 66ft, centre-fed with open wire tuned
feeder and an a.t.u. to give optimum performance on all
bands. Details with possible feeder lengths can be found in
most aerial handbooks. The end-fed version, known as the
“Zepp”, was one of the first aerials ever designed and can
be very useful in certain locations.

I am surprised that readers do not progress to simple
wire element beams from end-fed wires, as they need not
cost anything but can be made from copper wire obtained
from old transformers, with bits of plastic strip for in-
sulators. It seems to be thought that such beams will not
work well unless the elements are nice and straight,
precisely vertical or horizontal, as they appear in the
books.

Nothing could be further from the truth, as the ends
of elements may be drooped down and attached to such
sundry supports as are available. Simple V-beams are very
useful provided the legs are each at least a wavelength
long, which is easily obtainable for say the 10 and 15m
bands. An a.t.u. will permit operation on other bands and
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still retain some gain. The legs of the “V” can even go
from the top of a pole down to ground level if no distant
supports are available.

The thing is to try out various designs and to experi-
ment, but always use an a.t.u. to bring the whole system to
resonance. The experience obtained will come in very
useful indeed when a transmitting licence is eventually
obtained.

On the Bands

In spite of finding it a problem to stay awake Ian
Marquis A9140 of Leigh-on-Sea, Essex, has managed to
cover all bands and it is very obvious that the 80m band is
really waking up now with prefixes like EP2, JA, TU, ZL
showing up in Ian’s log, caught on his FRG-7 and “multi-
band Slim Jim”. A new one on me and I await details with
great curiosity! On 20m Ian found a nice one in VK9XW
on Christmas Island, very appropriate!

A pleasant letter from G4HLN, Lawrence Bennett of
Bristol, who finds working DX a lot less easy than just
listening to it! He has a Heathkit HW32A on 20m s.s.b.
but is very keen on c.w. and would like to see some c.w.
logs in this column. I agree, being a code nut, and as there
must be plenty of readers studying code for their “A”
licence how about some c.w. logs for a change?

Regular Bill Rendell from Truro, Cornwall, got very
excited when he heard the “long path effect” on some OH
stations on 20m and even went to the trouble of
calculating the distances involved, having done some
navigation in the past. However, I feel that there was
probably an intense aurora borealis at the time, reflecting
signals from the Scandinavian area. The effect is better
known on the v.h.f. bands, when best results are obtained
if all concerned turn their beams to the north. On 80m Bill
logged CT2, KG4, TF, WO and ZL4 for his first look at
this band this season.

David Parker BRS40420 got his hands on some shiny
new sets at the Leicester, show but didn’t feel too jealous
when he got back to his HQ120X. I’d plump for that set
any day OM! David found Jan Mayen on 20m in the form
of JX9WI for a rare one, plus ZD7SD on St. Helena.

General Notes

From Stokenchurch, Bucks, Peter Recklin BRS40425
found the PW series on the RAE to be easy reading com-
pared to other books on the subject. Having organised the
series, I feel rather good about his remarks. He, like many
others, comments on the lack of interest shown by the
RSGB in the “very beginners” and adds: “after all, that is
where the new generation of radio amateurs will come
from”. Precisely! Peter had a go at an RAE course but
found the pace too hot for the time he had available,
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but I'm sure it was good experience. Peter has an
FRG-7 modified with a Toko MFL455 filter, as per Radio
Communication, August 78, Naturally enough, he finds
reception of s.s.b. signals greatly improved.

Greg Duffy of East Kilbride, Glasgow, has been using a
15m dipole on several bands and still managed to copy
things like HR3, 9N1 and YN1 on 20m on his FR50B.
You may be interested in my opening few paragraphs,
OM. From 23 Palace Avenue, Paignton, Devon, Tom
Hillier writes to ask for advice on improving his ex-naval
B40 receiver. There are plenty still around so if you think
that you can help Tom, drop him a line direct.

With little time for DXing Dave Wyatt in Oswestry,
Salop, found ZD9GH on Tristan da Cunha, with his
BC348 and 90ft long wire on 20m. Good luck with the
exams OM. Another seeking information is Jim Clow of 7
Montagu Road, Datchet, Berks, who has a Collins TCS10
set and no manual. “Complete stranger” Colin Price of
Leuven in Belgium hails from Cambridge and is keen on
taking the RAE with a view to getting an ON ticket, to
keep in touch with home. Having just finished a post-
graduate course, Colin acquired a Marconi Electra set
plus an old 19 set and an a.t.u., so he’s well on the way.

Through the kindness of a reader, Chris Mortlock of
Brackley, Northants, acquired an R107 and, with the help
of G3YMQ, is getting it up to scratch. Chris has been
playing around with pins in maps to see what his aerial is
doing on 80m as far as directivity is concerned. A good
idea but a world map must be one of the great circle type
that gives true direction and distance. Other maps are
useless for this purpose. '

Newcomers

Following my odd notes offering guidance to those
newly acquainted with amateur radio, I have heard from a
couple of dozen readers who were obviously standing on
the sidelines, just looking in, but a bit shy to write in case
they should be thought to be “slow”. As I’ve said before,
we all have to start somewhere, whatever the hobby, and it
is only commonsense to seek advice and no-one will think
less of us for that. John Bull (Laughton-en-le-Morthen
{lovely!] South Yorks) wanted the aerial chart to go with
his new SRX30 (Lowe Electronics).

George Grzebieniak, London W4, is 14 and collects old
radios but now favours amateur radio. He has a Realistic
DX160 and inside long wire. Ian Scrimshaw of Grimsby
has an AR88 now and wonders about an aerial for 160m.
Well, other than a specialised one, a long wire around
132ft and a.t.u. is probably the best answer, with a good
earth connection if at all possible.

Glasgow University lecturer in biochemistry Barry
Clark BSc, PhD, AIMLS, did not hesitate to write in,
having been interested in crystal sets and simple valve sets
a few years ago, at school. He is about to buy a receiver
and intends to go on for his ticket. London W3 is the QTH
of Peter Smith who has a National DR2800 but didn’t
have much luck with an a.t.u. I don’t know this set but it
sounds as if the “very long wire” is the trouble, already
causing intermodulation problems on strong signals, com-
pounded by the a.t.u.

David Allsop started recently with a CR100 in
Abingdon, Oxon, and-logged ZD7SS on St Helena. An
FR50B has been added, greatly improving reception, with
a 60ft wire. Heart attack victim Len Wilson of Scar-
borough wanted the aerial chart to go with his DX160
receiver and 60ft of wire in his bungalow loft. He, quite
rightly, reckons amateur radio is for him now that he has
to take things easy. Raised in the RAF on the R1155,
ARS88 and the R1475, Jim Bence, now of Hamilton,
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Lanarkshire, has returned to radio with an Elizabethan
Pathfinder set with 12 bands running from long waves to
470MHz, after 27 years, so not quite a newcomer!

Electronics technician Eric Hayes (Freckleton, Lancs)
specialises in the repair of hi-fi gear but got the bug when a
friend brought in a Trio QR666, and finished up buying
the set! He’s tried a 60ft wire and a vertical in the loft but
wants something better. He intends to go for the RAE in
the near future and I don’t imagine you will have much
difficulty OM.

In Stanford-le-Hope, Essex, Alan Taylor has “hung up
his football boots” and with family ties having cut out sail-
ing, gliding and skiing, he has turned to amateur radio,
realising that it will keep him at home! Having been a 25
w.p.m. operator in the RAF he is well on the way to his
G4 ticket. Alan, you almost had me in tears! Lastly, but
certainly not the least, 13-year-old Paul Burgess of
Lowestoft, Suffolk, has started off with a Heathkit AR3
valve set, but is concerned that it does not have a variable
b.f.o. as he is keen on c.w. Hooray. If anyone can help
with a manual or info write to Paul at 3 Andrew Way.
With letters from 15 “newcomers” this month it ought to
produce a couple of new licences at least, in due course!

Club News

Stevenage and District ARS meet first and third
Thursdays at British Aerospace, Gunnels Wood Road,
Stevenage, Herts, at 8pm. Programme arranged to August
which gives us poor reporters a chance to get items in print
in due time. Wish other clubs would do likewise! April 5
sees G3AGP talking on the problems of mobile operators,
with a junk sale on the 19th. Newcomers, don’t despise a
junk sale, youw’ll never get better bargains anywhere! Sec.
Trevor Tugwell GEKMYV at 11 The Dell, Stevenage, for
more info.

Southdown ARS meets on first Monday of the month
(ex-Bank Holidays) at Chaseley Home for Disabled,
Bolsover Road, South CIliff, Eastbourne at 1930 hours.
Cyril Minns G3YSZ has ascended to the presidency and
Dave Morgan G4FDW now handles the society’s News-
letter. Copy please! Cyril Collins G8SC, prog. sec. would
like to hear from anyone able to give talks, lectures, etc.
Contact Dick Jeffries G8KQN, 16 James Avenue,
Herstmonceux, East Sussex.

West Kent ARS have G4BWH talking on the engineer-
ing involved in the recent BBC programme changes,
on March 16. On the 30th Tony Tory lectures on
microprocessors in amateur radio. Meetings at the Adult
Education Centre, Monson Road, Tunbridge Wells at
8pm, plus alternate Tuesdays at 8pm, at the Drill Hall,
Victoria Road. More info from Brian Castle G4DYF, 6
Pinewood Avenue, Sevenoaks, Kent.

Wessex AR Group (sec. ed. Geoff Cole G4EMN, 3a
Cavendish Road, Bournemouth) has a very special
meeting at the lecture theatre, Bournemouth School, East
Way, at 7.30pm on Friday March 16, when L. Moxon
G6XN, aerial expert par excellence, will talkk on Aerials
and Propagation, Multi-banding of Aerials and
Miniaturised Beams. Next day, on to skittles and social
evening at the Moose Centre, Malmesbury Park Road,
Bournemouth with special prizes for the ladies. Info on
this from Archie Hoggan G8ASX on Bournemouth
427582.

Thames Valley ARTS are in for a treat when Dr. A.
McGregor talks to them about Radio Astronomy on
March 6 at usual meeting place, Giggs Hill Green Library,
Thames Ditton. Meetings there first Tuesday every month.
Contact R. Blasdell G3ZNW, 92 Bridge Road,
Chessington, Surrey.
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Remember, logs, letters by 15th of the month and allow
for strikes, delays and other tribulations!

Log Extracts

W. Rendell:—80m CT2QN KG4W TF1AW WOMC
ZL4KE 20m C5ABK FAS8LS FK8CU (New Caledonia)
JYSMC P29JS VKI9XW 8P6IB 9Y40V 15m CSABK
KZ5AS OX3WO 9J2TJ

L. Bennett G4HLN (worked):—20m C310Z CT2A0
FPOEE HCI1BU J28BA OY81 PJS8CO YIIBGO

G. Duffy:—20m HR3JJ YNICR 9NIMM 15m
FY7TAWZ KZ5RO OX3GW SUICR TI2JV VPO
YSIFAF ZL1BD 8P6FX 9L1AB 6W8AR

R.Bel:—20m ZL4HB ZL4LZ

1. Marquis:—160m (c.w.) KIPBW WIBB/1 80m
CN8DO D4CBK EP2SL JA4BCW TU2FH ZL4KE
5B4HD 20m JY9DI VKIXW 15m VS6HG XT2AV
10m FR7ZL HZ1SH SUIDP TR8GDC

All s.s.b. except where stated otherwise.

MEDIUM WAVE DX

by Charles Molloy GBBUS

A DXer in the Shetland Islands, Arthur Tate, writes to say
that he has modified his m.w. loop to work on the long
waves simply by fitting a fixed capacitor (no value given)
in parallel with the loop’s tuning capacitor. Arthur asks for
comments about this arrangement which works very well
with BBC Radio 4 on 200kHz. Radio 4 incidentally,
appears to have become semi-DX in the Shetlands since
the great change around last November.

Modifying a Loop for the Long waves

The disadvantage of Arthur’s method is the very restric-
ted tuning range that is obtained. With my 40 inch loop, a
parallel capacitor of 2000pF tunes it to 300kHz, but the
tuning capacitor would only adjust the frequency through
a range of about 20kHz! At the 1.f. end of the band the
situation is worse. A fixed capacitor of 6700pF tuned the
loop to 155kHz, but this time the tuning control had little
effect. :

To cover the band, a capacitance range of 2500pF to
7200pF is required which is obviously impracticable.
None-the-less, this method is of value if you want to tune
the leop to a single frequency as Arthur did. Fitting “in
parallel” means joining one wire of the fixed capacitor to
one terminal of the tuning capacitor on the loop and join-
ing the other end to the other terminal. No need to discon-
nect anything, you just bridge the fixed capacitor across
the variable one.

A better method is to insert a fixed inductor in series
with the loop’s main winding. Disconnect one of the two
wires to the tuning capacitor. Connect this wire to one end
of the inductor and run a wire from the other end of the in-
ductor to the tuning capacitor in place of the disconnected
wire. You may have to put the inductor inside a metal box,
which should be earthed, in order to prevent it acting as an
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aerial. The inductor should have a value of about 2000uH,
i.e. 2 millihenries, and the loop should now tune over the
long-wave band. The secondary winding of a long-wave
tuning coil would have about the right value of inductance.
If the loop will not tune to a low enough frequency then
more inductance is required. If it will not tune high
enough, then remove some turns from the inductor or use
one of a lower value.

Long-wave Loops

Both of these methods of modifying a m.w. loop are at
best a makeshift, but they do enable the DXer to try out
the long waves without too much effort. Anyone seriously
interested in DXing on this band should construct a l.w.
loop. It will certainly have greater pick-up than a modified
m.w. loop. Pick-up is proportional to the number of turns
and to the size of the loop. A 40 inch L.w. loop will have
about 34 times the number of turns of a 40 inch m.w. loop,
and therefore will have 34 times the pick-up.

It is difficult to specify the exact number of turns that
are required as the self-capacitance of such a winding will
be high. For a 40 inch loop the number should lie between
22 and 28, and if you start with the higher figure you can
remove turns one at a time until the desired range is
achieved. The type of wire to use is not important so long
as it is insulated and rigid when wound. A 500pF tuning
capacitor or thereabouts, should be adequate as the fre-
quency ratio (highest to lowest) on the l.w.s is approx 2:1
instead of 3:1 on the m.w.s.

Readers’ Letters

An interesting letter from N, Soar, who lives near Shef-
field, and is the author of 50 Circuits using Germanium,
Silicon and Zener Diodes published by Babani. He
describes how to boost the performance of a transistor
portable, by placing it close to a crystal set tuning coil
which in turn is connected to an aerial. If the receiver is
tuned to a weak signal and the crystal set coil is tuned to
the same frequency, then the coil will feed extra signal to
the receiver by induction which greatly improves recep-
tion. With this set-up he was able to pick up Radios
Manchester, Blackburn and Nottingham. Reception was
good enough to listen to the programmes.

This method will be of interest to DXers who use a
transistor portable that does not have an aerial socket, and
it works on the same principle as mounting the receiver on
a shelf fixed to a m.w. loop as described in this column in
the December 1978 issue. You can also boost the signal by
wrapping the aerial lead round the receiver two or three
times, but you will boost all stations not just the one you
are tuned to and this may cause overloading. It does help
on some occasions though.

The well-known R1155 receiver is in use by Chris
Marcroft at Ramsbottom, who obtained one for £3 and
modified it along the lines described in an article I wrote
for the March 1967 issue of PIW. When connected to a
130ft long wire and a.t.u., this rig pulled in WINS on
1010kHz, WNEW on 1130 and VOCM 690, CJYQ 930
which are located in New York City and St John’s in
Newfoundland. Chris prefers his long wire to a m.w. loop
as the pick-up is much greater, which is what one would
expect. If you have a long wire and a loop, then it is
worthwhile fixing a switch so that you can try each acrial
in turn, to see which gives the best results with any par-
ticular station.

Reader Andrew Roger is puzzled by the number of
layers in the ionosphere and how they affect DXing. So far
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as the medium and long waves are concerned, only the
bottom two layers, the D and the E are of interest. The D
layer, which absorbs Lf. signals, is maintained by the sun
and disappears after dark to allow DX to be heard. The E
layer, which also is created by the sun, does not disappear
entirely after dark and this is the layer that reflects the DX
on the medium and long waves. In mid-winter the D layer
may only appear around mid-day and consequently some
DX can be heard at times during daylight hours of winter
mornings and afternoons.

DX Heard

Our long-wave DXer Andrew Roger of Bristol reports
hearing the USSR 1st programme on 173kHz, Tebessa
Algeria on 251kHz, Lahti in Finland on 254, an unidenti-
fied station behind Czechoslovakia on 271 (Novosibirsk
Siberia?) and Minsk on 281. Reception was during the
evening, using a Vega Spidola with internal aerial, and
Andrew draws attention to the English programme from
Tebessa which is on 251kHz daily from 2000 to 2030.

Some Spanish DX comes from Bob Bell (Blyth) who
used his Yaesu Musen FRG-7 and 20 inch mini-loop to
pull in Seville on 683kHz, Malaga 729, San Sebastian 774,
Seville? on 792, Murcia 1179 and La Linea on 1314.
Spanish stations have been conspicuous since last
November, but there has been quite a shuffling about of
frequencies and you have to listen for the identification to
be certain.

Chris Mancroft asks about Radio Beacons on the
medium waves and he reports hearing “MW” in Morse on
1008kHz and “RO” on 1012, which appear to be at their
strongest when DX conditions to North America are
good. The medium waves are supposed to be used ex-
clusively for broadcasting, though in practice some radio
beacons are to be found within the band below 800kHz. It
has also been the practice in some countries to leave their
m.w. transmitters on the air after the programmes finish
and to key the transmitter with some sort of identification.
Sottens in Switzerland, now on 765kHz, used to transmit
“SOT” during the night, though whether this was for
navigation purposes or just to keep the frequency occupied
and deter intruders, was not clear. Morse signals on the
medium waves are very likely the harmonics of long-wave
radio beacons. Such beacons would be of considerable
value to the DXer if their locations were known as they
could be used as a guide to propagation. Unfortunately it
is not too easy *v track down many of them.

SHORT-WAVE BROADCASTS

by Charles Molloy GBBUS

Readers often comment on the current state of the short-
wave bands which are dominated by high-power broad-
casts of political propaganda and jamming. T. W. G.
Eltenham complains that smaller countries do not get a
look-in, while George Rose comments on the increasing
number of harmonics observed on the higher frequencies,
caused no doubt by a combination of super-power trans-
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mitters and beam antennas. In my opinion it is an absolute
waste of time to write to the offenders, who have no in-
terest in DXers or in the hobbyist s.w. listener, but there
are several things that can be done to get round the
problem. After all, if DXing were all that easy then it
would cease to be attractive!

When to Listen

Not every band is dominated by high-power broadcasts
all of the time. Generally speaking the higher frequencies
are in use during the day and lower ones at night, but there
is DX to be found when the bands are quiet. Latin
Americans for example, are on the 19m and 25m bands
during the late evening as the path to that area is still open
then. Mixed paths of daylight and darkness can also
produce signals on unexpected frequencies, usually at
the middle of the spectrum. Low frequencies can yield
interesting catches during the day.

Out of Band Stations

As a result of overcrowding there is an unofficial
spreadout, up to 100kHz beyond the limits of each s.w.
band. Some of the late arrivals to international broad-
casting are to be found here. Typical is Kuwait on
12 085kHz which is outside the h.f. limit of the 25m band.
This station has European-style programming and is
widely reported. Countries to be found around the edges
of the 49m, 41m, 31m, 25m and 19m bands are Israel,
Andorra, Egypt, Iran, Pakistan, Vietnam, Saudi Arabia,
India, Bangladesh, Austria and Guinea, so that it is always
worthwhile tuning near the upper and lower limits of each
band and investigating weak signals.

Another area where interesting DX is to be found is in
the spaces between the international bands, though
telegraph QRM can be troublesome. Israel broadcasts its
domestic service on approx 9020kHz, which is well away
from the 31m band. Qut-of-band transmissions appear to
be used mainly for domestic broadcasting, particularly by
China but also by India, Iran, Israel, Mongolia, Korea,
Turkey and on the Lf. side of the 49m band by Peru,
Indonesia, Bolivia and Honduras. Always check a weak
signal as real DX seldom comes roaring in.

The B40 Receiver

Many thanks to PW readers G. A. Cartwright, John
Markey, D. Porter and Bill Hentall, for responding to
Roderick William’s request in the January issue for
suggestions for a suitable replacement for the output valve
in his B40 wartime communications receiver. The B40 was
used by the Navy and although bulky and heavy it is quite
presentable in appearance. It has its own speaker and can
be plugged straight into the mains and used without
modification. It is the only set I have come across that has
an anti-crossmodulation controf which works by adjusting
the bias to the control grid of the first r.f. valve. There were
a number of variants of the B40 indicated by a suffix
letter. There was also the B41, a low frequency version
covering 15kHz to 720kHz in five bands—not much use
for broadcast band DX as it stands.

A number of readers have referred to the B40 recently.
Robert Round remarks wryly: “My first receiver was a
B40, and to be honest I think I was a fool to get rid of it.” I
can sympathise Robert, I feel the same way about my old
much-modified CR100 which was disposed of some time
ago. G. Stainton is desperate for a manual for his B40. Try
Brooks, Farrant House, Winstanley Road, London SW11
2EJ who supply reprints of many manuals. John Markey
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would like to fit an antenna trimmer to his B40. Connect a
small variable capacitor of about 50pF in parallel with the
first r.f. section of the main tuning capacitor, if you can
locate it. John would like to contact readers who have
done any “mods” to the B40, replies direct to John please
at 4 Harrison Way, Lydney Gdns, Gloucester GL4 5SBN.
Perhaps someone will start a club for B40 owners!

11 Metre Band

This band (25 605-26 095kHz) is gradually opening up
now that increasing solar activity is bringing higher fre-
quencies into use. Harold Brodribb of St. Leonards-on-Sea
(ARB8R) reports hearing Radio RSA on 25 790kHz (also
announcing 21535 and 15220) and Radio France on
25 630, both stations logged during the afternoon. K. H.
Smith of Ross-on-Wye picked up the Voice of America in
the early evening on his home-brew receiver on 26 040 and
Mark Hallam of Hereford (Realistic DX160 plus long
wire) logged Radio RSA on 25 790 from 1100-1200 and
again between 1300 and 1530 with a very strong signal
and English programming.

Other stations reported recently were Radio Liberty on
25690 and IBA Jerusalem on 25 605kHz. 11 metres is a
daytime band and worldwide reception is possible when it
is open. Broadcasters will be tempted onto 11 metres to
escape from the congestion on lower bands, even though it
is outside the range of many domestic receivers. If your
receiver will tune as high as 11 metres then it is worth
giving the band a try.

Tropical Bands

The main tropical band is 60 metres which extends
from 4750 to 5060kHz. Unlike the main s.w. bands, 60m
is shared with commercial users and is only reserved for
broadcasting in tropical areas and parts of Asia. As a
result there is a lot of telegraph QRM on 60m and the
newcomer to the band, especially if he listens at the wrong
time of day, may not hear any broadcasting stations at all.
A path of darkness between Tx and Rx is required before
reception is possible, so it is a waste of time looking for
DX on 60m in the middle of the day. A good outdoor
aerial is an advantage, though many of the better portables
will deliver DX with their internal aerial.

A good log of 60m DX comes from Bob Bell who lives
in Blyth and uses an FRG-7. He reports hearing Radio
Universo in Venezuela on 4800kHz at 0200, Benin on
4870 at 1825, Radio Casa Ecuador on 4930 at 0215,
Radio Ecos Venezuela on 4980 at 0225 and two out-of-
band catches, one in Chinese on 4380 at 1750 and an un-
identified station in English on 4385 at 1805. L. Lewis
(Pensilva in Cornwall) used his Realistic DX160, long
wire and a.t.u. to pull in Radio Guatapuri in Colombia on
4817kHz at 0535, and Radio Garoua in Cameroon on
5010, with a programme in English at 1830. Mark Hattam
picked up Radio ELWA Liberia on 4779 at 2200 and
Radio Nigeria on 4990 at 1800 both in English.

DX Reported

A Trio 9R59D plus Joystick are in use at Mackworth
near Derby by Roy Patrick who reports hearing Kabul,
Afghanistan on 11805 with a programme in English at
1900, Radio Nacional Chile on 11720 at 2205, Radio
Australia on 11 870 (replacing 11 855) from 1500 to 1700.
Roy mentions that Radio Monitors International DX
programme from SLBC Sri Lanka is on the air on Sun-
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days at 1100 on 11 835, 15120, 17850 and again at 1900
on 9720, 11870, 15115 and 17 850.

From RSA-land comes a log from David Webb who
lives in Sunnyside, Pretoria and who uses an old domestic
receiver of unknown origin together with a wire put round
the picture rail. With this set-up he has managed to pull in
Tirana on 9500 at 1930, Australia on 9570, 11940 at
1500, Algiers on 9500 at 1915 in English and Radio
Sweden on 15240 at 1845. A Racal 117E and 80ft long
wire are in use by V. Frankl of Rotherham, who reports
hearing out-of-band Pyongyang on 6576kHz at 2000,
South Korea on 7550 at 1615 and Radio Athens on 9930
at 1920. Andrew Rogers of Bristol (Vega Spidola and
whip) heard Amman in Jordan on 9560 at 1500 and
Riyadh, Saudi Arabia on 6075 at 2110. Roger Shepherd
of Whitstable has had his National Panasonic RF1105 for
only two months, and during this time he has heard
programmes in English from Turkey on 9515 at 0105,
Israel on 9435 at 2005 and Spain on 9505 at 2030. J.
Pritchard (Warsop) now has an ITT Touring CD108 with
digital readout which picked up Pakistan on 17665 at
1104 and the Voice of Nigeria on 15 185 at 1849.

by Ron Ham BRS 15744

One of the most exciting things about the radio frequency
spectrum above 30MHz is that unexpected natural dis-
turbance which can suddenly occur and take the most ex-
perienced v.h.f. enthusiast by surprise and, as my readers
have shown, 1979 began in just that way.

Solar

Early in 1978, we observers of the sun were confidently
expecting the then high level of sunspot activity to con-
tinue throughout the year, but, how wrong we were.
Having recorded radio noise from the “active” sun on 108
out of the first 212 days (compared with 106 days for all
of 1977), the count fell drastically to only 24 “active” days
from the remaining 153, which means that, in future, we
should consider sunspot activity on a day-to-day basis. At
1036 on December 31, John Branegan GM80XQ, Saline,
Fife, heard a strong burst of solar noise covering a wide
frequency range, and Cmdr Henry Hatfield, Sevenoaks,
Kent, and myself, recorded several individual bursts of
solar noise, at 136 and 146MHz, on January 3 and 4, and
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10 to 16, inclusive. These bursts were associated with
about eight groups of sunspots, some with four and six
spots, seen by Henry with his spectrohelioscope. On the
6th he saw five plages, on the 11th a small flare, and a
bright active area was visible on the 12th and 13th.

Aurora

Considering this solar activity, it was not surprising that
ionospheric disturbances were reported by the BBC World
Service on January 5 and 6, and John Branegan noted
auroral events on the 4th and 7th. Between 1810 and 1817
on the 4th, John heard tone “A” signals from the 2m
beacons in Wrotham, GB3VHF and Kiel, DLOPR, and
although the auroral signals faded out on 2m around 1820
they persisted on Band I TV until 1907. During the event,
several of John’s fellow GMs worked London stations on
2m. Following an auroral alert from John Matthews
G3WZT, near Horsham, Sussex, around 1900 on the 7th,
John Cooper G8NGO, Cowfold, Sussex, heard a French
station working a GM on 2m s.s.b. and, in turn, phoned
Alan Baker G4GNX, Newhaven, who heard some weak
s.s.b. signals bouncing off the auroral display, while in
nearby Lancing, Roy Bannister G4GPX, heard
GM4DSZ. Alan also confirmed a report from Cecil Sadler
G3JEO, Brighton, that signals in the 40m band were being
influenced by the aurora. Between 1500 and 2000 on the
7th, John Branegan received auroral signals from Euro-
pean TV in Band I, f.m. broadcast stations in Band II,
strong 2m signals from stations in DL, EI, G, GI, GM,
GW, LA and SM and from beacons around the UK, in
Cornwall, GB3CTC, Northern Ireland, GB3GI, Lerwick,
GB3LER and Kent, GB3VHF. John also had three con-
tacts through OSCAR-8J during the event and was told by
SMS5FUR that, the aurora was affecting all Sweden.

The 10 Metre Band

Mark Hattam, Hereford, using his Realistic DX-160
receiver and a long wire aerial, says that signals from
Radio South Africa and Voice of America, in the 11m
band, were “pounding in” on January 9, and in the 10m
band he heard UN3CEY in QSO with an American
station, and a harmonic of a Radio Moscow transmission
around 28-750MHz. Michael Mrzyglod, Wallingford,
Oxford, who is in the process of joining the RSGB,

reports hearing several European and Russian amateurs

on 10m around noon on December 26. From December
15 to January 17 I received signals, almost daily, from the
International Beacon Project stations in Bahrain, A9XC,
Germany, DLOIGI and Cyprus, 5SB4CY and less fre-
quently from Bermuda, VP9BA and Florida, N4RD. The
majority of these signals were received on my FR101
with a long wire aerial and averaged around 539.

DX Television

At 0910 on December 19 I heard strong television sync
pulses on 49-75MHz with my R216, fed by a dipole aerial,
which alerted me to switch on my JVC3060, also fed by a
dipole, and there on Ch. R1, for a short while was a test
card from YLE-HK 1, Finland. Between 0800 and 0920 on
the 20th both Ian Rennison, Horsham, using a JVC3040,
and myself, received a very strong test card from Poland
(Fig. 1), on R1, accompanied by the sound, which I
received on the R216, on 56-25MHz. From 0745 until
about 0930 on January 4, Ian and myself received strong
pictures from both Poland and Hungary on R1 (Fig. 2),
and at times both signals were fighting for predominance
on our receivers.

During the afternoon of the 7th, John Branegan, using
his Eddystone 770R, heard video signals on 48-25, 49-75

‘and 61.8MHz and TV sound, in Spanish, on 53-75 and

60-75MHz. John reports that the m.u.f. was up around
44MHz to the USA on January 5, 6 and 7 and, at 1450 on
the 6th, he received French TV sound on 41-25MHz and,
“strangely enough,” says John, “the aerial seemed to peak
around 270°”.

Tropospheric

Despite the poor conditions on December 26, Roy
Bannister heard signals from the new Norfolk repeater,
GB3FR, on R7 when the London repeater, GB3LO, was
quiet, and, during a spell of good conditions on December
18, signals from the Burnley repeater, GB3RF, also on
R7, were received by Don Campbell G5SD, in Clymping,
on the Sussex coast. A mild tropospheric opening
occurred on January 6 when the atmospheric pressure,
which had reached 30-4in, began to fall. Throughout the
day, I received strong signals from more than a dozen
Continental f.m. stations in Band II and during the even-
ing, Tan Rennison received a strong picture from the
French TV station at Lille.

Fig. 1: Test card from Poland on 49.75MHz, received
in Sussex on 20 December 1978
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Fig. 2: Test card from Hungarian Television on

49-75MHz, received in Sussex on January 4
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Around 1300, while I was receiving strong pictures
from the IBA transmitter at Lichfield, Ch. 8, 189MHz,
Alan Baker worked FIBBQ on 2m c.w. and later had
QSOs through the French repeater, FZ2THF, on R9.
During another pressure drop, at 2030 on the 3rd,
Fleming Jul-Christensen G8RMA (ex OZ1EVA),
Eastbourne, using a TS700-S, heard OE5KEJ on 2m s.s.b.

Microwaves

John Tye G4BYV, Dereham, Norfolk, is active on both
13 and 23cm with home-brew equipment into a 4ft dish
aerial on both bands. During the second half of 1978 he
had 10 QSOs with G stations, 11 with PAO and 1 DK on
13cm, and 33 with G, 40 with PAO, 22 in Germany, 30N
and 1 GW on 23cm which is a fine effort. John has now
built a converter for 9cm and is waiting for the right
conditions to use it.

Satellites

To celebrate the new year, John Branegan had
Hogmanay QSOs with WB20XJ and WB2SBW, both in
New Jersey, just a few minutes before midnight on
OSCAR-8J. All-told, John worked 16 stations in 8 coun-
tries, DB, G, GM, HB, I, PE, SM and W via 8] on New
Year’s Eve, and with only 4 days operating during Decem-
ber he had 60 QSOs on 8J, 7 of them transatlantic, in-
cluding W2GEZ and WB2SBW which are new ones for
him. John now has a QSL card confirming his 8J contact

_with C31QO, Andorra and has now worked CN8AK,
Morocco on OSCAR-8A.

Tail-piece

Congratulations to Ern Hoare G8BDJ, Brighton and
Alec Painter G8EAQ, Worthing, on passing their Morse
tests. They will, no doubt, soon be sporting their new call-
signs.

1 received a Christmas card from Frank Luman who,
‘while on holiday with his parents in Denver, Colorado, is
studying the DX-TV situation over there.

While on a round trip to Birmingham on January 10,
Alan Baker worked through eight of the 2m repeaters,
GB3BC. BM, LO, MH, PI, SN, SR, and WH, show-
ing that mobile operators need never be alone on their
journeys through and around the UK.

What do the VHFs

have to offer? Part 3

No one should harbour the idea that the v.h.f. bands have
little excitement to offer the radio enthusiast. In fact, there
is still so much to learn about the behaviour of radio waves
between | and 10 metres that they are a haven for the DX
hunter, experimenter and home constructor. To be suc-
cessful in the world of v.h.f., one must pay great attention
to detail, such as taking extra care when selecting com-
ponents, keeping wiring as short as possible, soldering all
joints, and making sure that aerials are securely mounted,
and have a good-quality feeder. Remember, it is easy to
ruin the performance of an expensive pieqe of v.h.f. gear
with a poor aerial, badly-connected mains lead, loose
loudspeaker, and microphone connections or an intermit-
tent aerial plug.
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The Home Station

Before equipping a v.h.f. station, the operator, whether
a licensed amateur, broadcast or short-wave listener,
radio-astronomer, satellite enthusiast or TV DXer, must
decide first where to locate his shack and then where to
put his aerials. These, ideally, should be as close to the
shack as possible to avoid unnecessarily long and there-
fore lossy feeders. The choice and size of aerial depends
upon the band being used and the space available, in some
cases the consent of the local planning authority is
required, it is best to play safe and get this point clarified.

The Transmitting Amateur

The holder of a class B transmitting licence (G8-plus-3-
letter callsign) may only use the 2m band within the v.h.f.
spectrum, whereas the holders of a “full” licence (those
who have passed the Morse test in addition to the RAE)
may also use the 4m band. A typical aerial installation for
the DX hunter is an 8-element Yagi for 2m and a 3-
element Yagi for 4m, both horizontally polarised and
mounted on an aerial rotator. The majority of amateurs
are in favour of the VHF Band Plan, published by
the RSGB, which recommends that c.w. contacts are
made between 70-025 and 70-150MHz and 144-00 and
144.150MHz, and s.s.b. contacts on 70-200MHz and
between 144-150 and 144.500MHz.

Operators soon learn the possible range of QSOs on
each band from their location, under normal atmospheric
conditions, but the real DX comes during the sporadic-E
season on 4m and a tropospheric opening or aurora on
2m. Apart from the sheer thrill of working v.h.f. stations at
almost impossible distances, it is advisable to exchange
QSL cards to confirm contacts, because these cards are
the evidence required by RSGB members who wish to
claim the “Four Metres and Down” certificates offered by
the Society for confirmed QSOs from: 3 Countries and 20
Counties on 4m; 5 Countries and 30 Counties on 2m.
Senior awards are also offered.

Under abnormal conditions it is possible to work DX
through the national and European 2m repeater network;
these signals are frequency modulated and vertically
polarised, so aerials such as dipoles, ground planes or
crossed Yagis are normally used. Repeater contacts do not
qualify for the RSGB certificates.

The Broadcast Listener

The v.h.f. hunting ground for the broadcast listener is
the f.m. broadcast band, 88-108MHz, which is full of Con-
tinental broadcast stations during a tropospheric opening.
East-European broadcast stations are often heard in the
UK between 65 and 73MHz during the sporadic-E season.
Many of my readers use a rotatable, multi-element Yagi
for the broadcast DX in Band II, especially if they wish to
resolve full stereo from the incoming signal.

The VHF Listener

The v.h.f. listener should make sure that his aerials are
as efficient as those used by the transmitting amateurs.
Listening on v.h.f. is very rewarding, especially during an
atmospheric disturbance, when there is a host of DX

* signals about and a great opportunity to get a QSL card,

from stations in rare Counties, which cannot be heard un-
der normal conditions. To earn a QSL card, from either an
amateur or a beacon keeper, the listener’s report must be
useful and contain such information as date, time, signal
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AUDIO MODULES

1 Stereo Cassette Deck N999
Complete with electronics uses:—

music centres, disco consols, tape editing
etc. Freq resp 63Hz-10kHz WOW: 0-15%
FLUTTER 0-18% channel: separation 55dB.
Electronic speed control. ALC Mic and line in-
puts. JAPANESE Manufacture — requires
12V DC. £23.95. Top moulding £1-00.

Four Rotary controls. Vol Bass Treb Bal.
2xPSUs for RF Board — cassette deck, LM
387 preamp IC driver. TIP 31+TIP 32 Qutput
Pairs. Special price includes transformer
£16.95

{October 1978 PW)

2 Preamp Amp — PSU Wimborne 11W per channel

3 AMP 041

8 watt RMS per channel amp-+preamp
supplied with pots. Fully complementary
requires 28V DC. Price complete £6.99

4 AMP 020

Stereo power amp 30W RMS per channel.
Class ABI TIP 34AxTIP 33A. 16 Transistor
circuit Fre resp 15Hz-18kHz — 1dB. £7.99

5 Matching HiFi Preamplifier

Four rotary controls — Vol, Bal, Treb, Bass.
Treble + or — 14dB. Bass + or — 14dB facility
for loudness control £6.99

RF MODULES

6 Surplus RF Board 020

Complete MW/LW/FM/MPX Tuner uses 3
stage FET front end 2 ceramic filters 3089E —
1310 Decoder. AM section built around
3132E, 2 stage tuning comes complete with
4 way switch — ferrite rod aerial ~ £9.99

7 RF 030 )

Improved version of above extra gain stage imposed S/N ratio and
1-5uV sensitivity for 26dB S/N way selector switch AFC stereo/mono
switching — 2 additional inputs £19.95

8 RF 020

MW/LW/FM/MPX varicap tuned RF board as per 78 Nov/Dec PW Dual
gate MOSFET front end. 2x1Fgain stages 3189 Deviation mute, in-
terstation mute, MPX filters. STab PSU 1uV sensitivity and 75dB S/N
ratio. AM Section also varicap tuned HA1197 excellent performance.
Special price £28.95

9 VT04
FM FET Front end three stage tuning 26dB gain AFC and AGC facility
10-7MHz IF output £3.99

10 IF15
Matching IF Strip double conversion 10-7MHz/470kHz AM/NB FM
excellent performance £12.95

Wae have all parts in stock for the Wimborne Music Centre — parts for amps/tuner amps
and music centres up to 25 Watts per channel. We stock all hardware and trim to give
units a professional finish. Front panels, meters, knobs, sockets, etc.

All prices include VAT paid P £1 per item. Max £2 for combined order.
All models supplied with full data. 3 YEAR GUARANTEE 7 day delivery.
E.S.E., RAILWAY HOUSE, HARDHAM CROSSING, PULBOROUGH, SUSSEX.
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HUROEASTTE electronics

from Resistors to the
latest in  Micro-
processers. Don't defay
order yaur copy today.
The price is only 40p
{inc. 45p vouchers)

The items shown in
this advert are just a
small selection taken
fram our new 78/79
atalogue which s
now available. It
contains everything

TELEPHONE: 01-883 3705

Ll

cetote  BITS and PIECES  Aegolatore  Linear |.C's .

4053 B1* | DL (Texas) | Static RAM's 1+ 17-6364+ | 78M Series CA3080 X
4054 129% | gpin q0* | 2102A (350ns) 1.05° 95* gg+ | +(POS)500mA CA313CF 90
4056 136* | 1ghn 12+ | 210282  (B50ns) 129* 115* 108* | 5% 6v 812 15 | cadtace 37
4059 5.18* u,»?.m 13+ | 2111A-)  (5000s) 246 2.19% 205% § 20v&24v LM301AN 30
4060 124* § igpin 4@+ | 2112A-2  (250ns) 2.14* 1.90* 1.78* | Al6On*each M324N 73
4066 48* | 204 20+ | 21102 (350ns)  1.07* 96* 86* [ 79M Series LM348N 93
4068 21° | 225in 24+ | MMBE257(TMS4044) 8.10° 7.19% 675* | _(NEG) 500mA LM380N 97
A S ] A I
4070 21* 1 285 30% | 6810 . : . 20v & 24y
4071 21" | 40pin 44* | CPU's Ali 85p* each LM3900N 65
472 210 8080 595+ = LM3909N 0%
4077 21» | Wire Wean 1 5810 pagr  gulvers 1gse | aemes, SN76001N 102
4081 21+ | Bpn 23 | 9900  4250%  grogp 1657 | 5w By t2u 15 | SNjiovaw 232
ioes  yelllapnf E3%% [RE From eV sam [BTESE 1a9%| 1B & Zau. HCTE VI
prs N St 7g7+  OT9EP 1.49- | AliBS* esch TBABIOAS 90
4093 81* | 20pin 55" | TriState Buffers Stork 1aoe] 78 series TCA94D 175
4098 1.81* { 24pia  60* | 811595 75* § —INEG} 1A IN4T4 80
4502  82* '65* | 811596 : Sv, Bv. 12v, 15y, f ZN424E 135
4508 246* %gp:; 95* mtg; 7 18v B 24v ZN425E 378*
4510 1.07* [ 40 s;n 105* | 81(598 p / All £1.00* each IN459CT 354
4511 95% - 74365 legulatore uA723 (010 .40* | ZN1034E  203-
4514 2.70% VAT 74366 L200 199« | ZNtosoE 843~
4515 2.70% INC 74367 ] e 240* | ZNATIGE  675*
4518 107- 74368 75* F 781 Series 3K 625~ .
el o PRICES i +{POS 100mA N e c0a011
oh manE Dynamic RAM S B IvE 15 | iyatsk  proe [P .
i57 Taar 4116 12.75% | Al 30p* each L129/30/31 85 Hor £1.00
4526 1897 [25” Ty 10+ 50+ 100+ 2 & 10+ 504 100+
so28 920 Imzos med x 15e 0% jor gsr T2z J6% 125% 125% 11*
4534 12701212 Yol « 20° 18* 16* 14* TIL224 Yel x 23* 21 1g8+ 7%
LiV38
4536 374" f7il 216 Fed x 20* 18* 16* 14* TIL228 Red x .23* 21° 195% 17+ 3 0
22‘33 ;gg TIL232 Gre x  20° .18% . [ 234 Gre x .23% 21 195* 17* for £2.5
d X = High Brightness

4566 1.51°
4583 102* ] :
4585 1.07* BESEE TIL220

&t 1000 8 for £1.00*
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strength, any interference, beam headings, and mention
the callsigns of other signals heard from the same area.
Don’t forget to enclose s.a.e.

Artificial Earth Satellites

A large cross-section of the v.h.f. fraternity are in-
terested in receiving signals from both commercial and
amateur radio satellites. A 10-element crossed Yagi with
an alt/azm (altitude and azimuth) mount is ideal for listen-
ing to or working through the amateur satellites. Although
this aerial is specifically designed for the 2m band it will
suffice for receiving signals from the commercial birds in
the 136/137MHz band. A permit from the Home Office is
required to receive signals from commercial satellites.
Both the AMSAT and Russian amateur radio satellites
have uplink frequencies around 145-900MHz and down-
links around 28-400MHz. The latest information about
these satellites can be obtained by listening to the AMSAT
net at 1015 on Sunday on 3-780MHz,

Radio Astronomy

Briefly, a radiotelescope consists of a high-gain aerial
directed toward the celestial source being observed, a sen-
sitive receiver tuned to the observational frequency, and
a recording instrument—usually a pen recorder. Radio
waves from heavenly bodies are very similar to the back-
ground noise of a radio receiver, therefore the telescope
must be able to distinguish between the two.

The usual practice is to connect a local noise source to
the aerial socket and see how far it deflects the pen, then
disconnect it, couple the aerial and measure the difference
between the noise source and the incoming celestial waves.
The sun, which affects our daily communications around
the world, is a very powerful transmitter of radio waves
when sunspots are present. For solar radio observers there
is the day-to-day excitement of never knowing when this
nuclear furnace, 93-million miles away, is going to send off
a flare and emit radio waves between 100 and 200MHz.
Radio astronomy presents a challenge to the home
constructor who wishes to build v.h.f. aerials, low noise
pre-amplifiers, converters and d.c. amplifiers to drive a pen
recorder.

- PLEASE MENTION
PRACTICAL WIRELESS

~ WHEN REPLYING
TO ADVERTISEMENTS

DX Television

It is well-known that the normal range of v.h.f. tele-
vision signals is, subject to the terrain between the trans-
mitter and receiver, about 50 miles. However, to receive
signals at a greater- distance, a large aerial system plus
mast-head pre-amplifiers are required. Long-distance
television reception is possible during an atmospheric dis-
turbance which can affect both v.h.f. and u.h.f. signals
over a wide area.

Within the UK, v.h.f. transmissions of the BBC are in
Band I, 41-76MHz, and the IBA in Band III, 176—
215MHz, both 405-line. Continental, African, Icelandic
and Russian v.h.f. transmissions, which are the targets for
the TV DXer, fall in two frequency ranges, 48—68MHz
and 175-225MHz. The lower range is subject to sporadic-
E and the higher range to tropospheric disturbances. Pic-
tures from Russia can be received on Ch.R1, 49-75MHz
and R2, 59-25MHz. '

For super DX, which is not outside the bounds of
possibility, there are American (525-line), Australian and
New Zealand TV who also transmit between 46 and
68MHz. Detailed information about international tele-
vision is published in World Radio and TV Handbook.

Fig. 3: Pictures from Spain and Sweden received by the author during the 1978 sporadic-E season with only a
dipole aerial feeding a JVC 3060 receiver. Both stations can be received on Channels E2 (48-25M Hz), E3
(55.25MHz), and E4 (62.25MHz). In each case the sound is 5-5MHz higher than the vision frequency

Practical Wireless, April 1979
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GUY STANBURY by RON HAM

For Christmas, 1963, the 9-year-old Guy Stanbury
received a Philips electronic kit. Soon after, he was
borrowing copies of Practical Wireless from his local
library, and in 1968 he became a regular reader.

Guy’s interest in v.h.f. began in 1971, when he visited
Bob Dewick, a keen Band II DXer at Bradwell-on-Sea,
Essex, and saw Bob’s Hacker receiver which could be fed
from either a Rhombic aerial or four Jaybeam 4-element
Yagis stacked vertically and horizontally. Very soon, Guy,
at his home in Chelmsford, began experimenting with
v.h.f. aerials, starting with an Antiference 4E, mounted on
a cable-controlled rotating spindie, then a 6-over-6 array
on a rotator followed by various long Yagis. His current
installation is two Fuba UKa Stereo 8 aerials, stacked
and phased according to the instructions and mounted on
a Stolle rotator.

His receivers progressed from a Rigonda “Symphony”
stereogram, to a PW “Sandown”, which he constructed in
1975, and used for about a year until he purchased his pre-
sent equipment, a tuner and i.f. modules from Ambit Inter-
national. In his station, Guy has both reel-to-reel and
cassette recording facilities, a frequency counter which he
is trying out, an oscilloscope, and all the tools needed by
the home constructor. Although he is a Band II specialist,
with signals heard from stations in Greece, Italy, the
low countries, Western Germany and Yugoslavia, via
sporadic-E and tropospheric propagation, Guy plans to
expand into the field of u.h.f. DX-TV, using a Wolseley
Cotour King or Colour Prince acrial.

Guy is currently on an HNC course in Electrical and
Electronic Engineering, and enjoys corresponding with his
fellow Band II enthusiasts, and his many friends in the
world of v.h.f. radio.

*{;“;“;"vﬂ*i
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A reprint of the complete series, including details of the
new examination format being introduced in 1979, is now
available. The reprint costs 85p, including postage and
packing to addresses within the United Kingdom.

Order your copy by completing and returning the
coupon, together with your remittance, to IPC Magazines
Ltd., Post Sales Department, Lavington House, 25
Lavington Street, London SE1 OPF. Please ensure that
your name and address are clearly legible.

18

e ————— 1

PRACTICAL WIRELESS—Radio Amateur
Examination Reprint |
Please send your order and remittance to: |
IPC Magazines Ltd., Post Sales Department, |
Lavington House, 25 Lavington Street, |
London SE1 OPF |
Please send me . . . copies at 85p each to include
postage and packing i
| enclose P.0./Cheque No......... Value . ooeeennt- |
Remittance must be crossed postal order or |

cheque (name and address on back please) and I
made payable to IPC MAGAZINES LTD

e e e —— e

NAME «.ooooeee et |
{BLOCK LETTERS) |
ADDRESS ... s i
{BLOCK LETTERS) |
.......................................................... i
.......................................................... |
............................... Post Code ............. :
Remittances with overseas orders must be -|
sufficient to cover despatch by sea or air mail as |
required. Payable by International Money Order
only i
Company registered in England. Regd. No. 563628 I
A subsidiary of Reed International Limited |

L— em monn mm wem CUt round dotted fing e e w— —.-——|
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HANIMEX
Electronic
LED Alarm Clock

Same as ETI offer
Thousands sold
Alarm
(Shde Switch)
oim/Brght |
(Shide Switoh) | Fast

Snooze Slow

AlarmOn
Indicator

indicator  faara, | Colon

TimeSet  Minute
Lock Switch  Dsplay.
Feature and Specification
+* Hour/minute display
 Large LED display with p.m. and alarm
on indicator g
* 24 Hours alarm with on/off control
* Display flashing for power..loss
indication
* Repeatable 9-minute snooze
* Display bright/dim modes control *

Size 5.15 x 3.93 x 2.36 (131mm x 100mm
% 60mm).
Weight 1.43 1bs (0.65 kg).

Guaranteed same day despatch

£8.65

LADIES
LCD

Only 25 x 20 mm and
6 mm thick. 5 func-
tion: hours, mins,
secs, day, date, +
back light and auto
cal. Elegant metal
bracelet in silver or
gold.

State preference.

£10.95

Guaranteed same day
despatch

5 FUNCTION
LCD

Hours, mins, secs,
month, date, auto H
calendar, back- %
light, quality metal
bracelet.

£7.65

H

Guaranteed same day
despatch

Very slim, only 6mm thick.

_* Hours, mins, secs.

THOUSANDS SOLD
11 FUNCTION

SLIM CHRONO
6 digit 11 functions

*Day, date, day of
week,

*1/100, 1/10, secs 10
X Secs, mins.

* Split and lap modes.
* Back light, auto
calendar.

* Only 8 mm thick.

This same watch is
being sold for £22.00
in newspaper and
magazine special

offer ads.

Metac Price £12.6

Guaranteed same day despatch

f

All products carry full 12

months guarantee. Please
add 30p p&p with all
orders. All prices inciude
VAT.

Shops open 9.30 to 6.00
daily.

Trade enquiries welcome.
Delivery: One week.
Except where same day
delivery is stated.

ALARM CHRONOGRAPH WITH
DUAL TIME ZONE FACILITY

« Constant LCD display
of hours and minutes,
plus optional seconds
or date display, plus
day of the week and
am/pm indication.

s Perpetual calendar,]
day, date, month and
year.

¢ 24 hour alarm witht
on/off indication.

¢ 1/10 second chrono-

graph measuring net, He

lap and first and *&";?’”‘

second place times. LEEEY
¢ Dual time zone

facility. Night fight. £29.95

PLEASE NOTE

All our products carry full money
back 10-day reassurance,
Watches are despatched by
FIRST-CLASS POST. They are
fitted with new batteries, and
include guarantee and instruc-
fions.

Battery fitting service is available
at our shops for no extra charge.
We stock most watch batteries
and this service is available to all.
Metac have been selling
electronic watches probably
longer than anyone else in the
UK. We take care of your watch
not just this year but next year
and the years after that.

Telephone Special 24-hour
phone service
Credit-card customers are welcome to
buy by phone — simply phone 01-723
4753 with your credit-card number to
place your order:

M ETAC Electronics & Time Centre .

67 HIGH STREET 327 EDGWARE ROAD.  Barciay & Access
DAVENTRY, NORTHANTS LONDON W2 welcome
Tel. (032 72) 76545 Tel. (01) 723 4753

Phone or Send Card Number with order

CLAYCARD

1
i
e —

=

You know it’s easy wit

Heathkit seffnstruction electronics courses are
complete, low-cost learning systems. Al you need is the
will to learn and the Heathkit courses will teach you at

Electronics Courses

New series of courses on car
electrical systems.

New series of courses on electronic

equipment.

DC electronics.
AC electronics.
Semi-conductors.
Electronic circuits.
Digital techniques.
Microprocessors.

Line printer. ,
Dual floppy disc.

Dual trace 5MHz and 35MHz

oscilloscopes.

Memory expansion for digital trainer.

2M hand-held transceiver.

Practical Wireless, April 1979

your own pace.

It's easy because the courses are based on step-by-
step programmed instructions, with aucio records {or

h Heathkit.

optionai cassettes), self evaluation quizzes to test your

understanding, and interesting experiments that

encourage you to learn the easy "hands-on” way with

the optional Heathkit experimenter-trainers.
Thousands of people Just like you have already

learnt electronics the easy Heathkit way - at home,

in educational establishments and ' BARCLAYCARD

in industry throughout the world.  (REEEEENEEEY
You'lt find it easy too. Full I

VISA

detalls are in the Heathkit catalogue, _‘

together with hundreds of Kits you '~

can build yourseff; for the home, |

car and workshop. )
Send for your copy now.

L 1 f r 1 5 b 1 I B
To Heath (Gloucester) Limited, Dept PW 4/79, Bristol Road, |

Gloucester GL2 BEE. Please send the items | have ticked.
[ Heathkit catalogue {enclose 20p in stamps). O3 Computer

brochure (enclose 20p in stamps}. [ weamn . I
I Sohhumberigér I
Name l
Address l
l NB.!f you are already on the Heathkit mating Iist then you will automatically receive a copy of the latest Heathkit catalogue l

without having to use this coupon.Registered in England, number 606177.

----------------------‘
There are Heathkit Electronics Centres at 233 Tottenham Court Road, London (01636 7349) and at Bristol Road, Gloucester. {Gloucester 29451).
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7400
7401
7402
7403
7404
7406
7406
7407
7408
7409
7410
7411
7412
7413
7414
7415

Since AMBIT introduced the ““One Stop Technology Shop” to our service, we have been pleased to see just how many users of
electronic components appreciate our guarantee to supply goods only from BS9000 approved sources. More than ever, professnonal
| and amateur electronics engineers cannot afford to waste time on anything less than perfect pedigree products.

1L :Standard AND LP Schottky

AMBIT AD TOO!

I . ILsN' 'N' ILSN' IN' ILSNI IN' :LSN- LSN
13 | 20}7455 35 | 24 }74126 57 | 4474185 134 74377 124
13 | 20}7460 17 74128 74 74188 275 74378 93
14 | 207463 74132 73 | 7874190 115 | 92] 74379 130
14 2017470 28 74133 29 174191 74386 37
14 | 24)7472 28 74136 40 ]74192 105 | 180] 74390 140
18 | 267473 32 74138 60 {74193 105 | 180] 74395 139
38 7474 27 | 38 |74139 60 [74194 105 | 187] 74396 133
38 7475 38 | 40 74141 56 74195 95 | 137] 74398 180
17 | 247476 37 74142 265 74196 99 | 110]74399 150
17 | 24 }7478 74143 312 74197 85 | 110 74445 92
16 | 24 {7480 48 74144 312 74198 150 74447 20
20 | 24 |7481 86 74145 65 74199 160 74490 140
17 24 | 7482 69 74147 175 74248 90 | 74668 110
30 | 527483A . ;4143 133 74249 93] 74670 249
51 [130 | 7484 7 415 74251 90

24 17485 104 | 99 |7a151 64 | 84]74283 108 xg‘;g'—'—g;‘v
30 7486 40 |74153 64 | 54 |74257 108 §nEos6e 732
30 7489 205 74154 96 74258 153{NESES 180p
16 | 2417490 33 | 90]741565 54 | 110 74259 420
20 | 2417491 76 {110 |74186 80 | 110 {74260 153 [ICM7217 950p
24 | 24{7492 38 | 78 [74157 67 | 5574261 353 [ICM7208 1495p
27 7493 32 | 99 |[74158 60 174266 a0 {ICL7106CP -
27 7494 78 74159 210 74273 124 |LCD DVM IC
36 | 27|7495A 65 | 9974160 82 [ 13074275 312 955p
27 | 297496 58 120 ]74161 92 | 7874279 52 |LCD DVM KIT
35 | 327497 185 74162 92 | 130 {74283 120 2480p
17 | 2474100 119 74163 92 | 78 {74290 ap |3% digit LCD
25 | 2474104 63 74164 104 74293 95 {display _ 1150p
40 | 32{74105 62 74165 105 74295 420]!CL7107 LED
40 | 2474107 32 | 3874166 74298 10p {PYM kit 2065p
33 | 2474109 63 | 38 }74167 20 74324 157 |ICM7216 - 8 digit
17 24 | 74110 54 74168 74325 2472 |10MHz DFM/
74 741113 68 74169 200 {74326 247 |timer £19.82
720 | 99{74112 g8 74170 230 | 200 {74327 537 |(for LED "c.Cath)

118 74113 38 {74172 625 74352 100 lscaLAR 1cs
12 74114 3g |74173 170 74353 100 [5500
94 74116 198 74174 87 1120 [4367 715 {8629 150MHz
94 74118 83 74172 % 110 74365 4g |divide by lgop
82 74119 119 7417 4366 49
56 | 9974120 115 74177 78 4367 43 ??E‘gggg 17%3;

9974121 25 74180 85 74368 P] e '400p
17 74122 46 74181 165 | 350 |74373 77 [BE18 mow-s 6vrde
17 | 24]74123 48 74182 160 74374 By 120/%BMH
17 74124 74183 210 | 74375 sojfor ! 2
17 | 2474125 38 | 4474184 135 450p

os PRICES
Miromarket sesieo
563p §4522 | 149p | 6800 series | 8216 1.95 12114 ¢10
.
p | 6s20p €6 i
534 8251 6.25
anen 13529 | 141 1 6850P 275 |gd55 540 |MEKE8OD £220
o P |gBiI0p 4 |oerSRIES ~|TK80 €306
Jop |a531 i iale | 852 366 |MEMORIES |,y g 00
200 14532 | 1250 | gogoiaries |2102  £1.70 gL
20 4 series TI, Intersi,
p 14534 | 61dp | o085 So-12112 £3.40 |0 o OA
20p |4s36 | 380p | BOBO  6.30 5513 g75a JHarrisete
20p 14538 | 150p' ) 8212 2.30 4027 £5.78
20p J4539 | 110p -
ggz 4541 | 141p
4543 | 174p
@ |42 22| Unitage Regs
20p | 4553 | 440p
ggp 45; ‘53P NEW LOW PRICES
2o | 3355 | sae || 7800 series UC 70220 package 1A  all 95p
82p | 4558 | 117 || 7900 series UC TO220 package 1A all £1
150p | 4559 | 388p {| 78MUC series TO220 package 2A all 90p
‘ggﬂ :gg? ZASP 78LCP series TO92 100mA all 35p
[e] -
1085p | 4562 530‘:, 1200 up to 3A/adjustable V&A 195p
greng|ssos 1390 1| 78MGT2C Y%amp adjustable voits  175p
122,'; :5528 303‘; 7SMGT2C Y2amp adjustable volts 175p
90p |4572 25p || 723C precision controtier 65p
%0p 14580 | 6000 |["MAINS FILTERS FOR NOISE/RFI etc
90p [4581 | 3tgp || T oS-l AR e LEE SRS
goz 4582 164;': 1 amp in IEC connector £4.83
104p | 4583 84p |} 5 amp in ‘wire in’ case £3.87
95p 4584 | 63p |} NEBBOA  73p
95p 4585 100p,
23p
i2 [LINEARS~~] OPTQ: e
Sop |SMOS  geo| Lszon  egp | 0:43” High Efficiency HP:
248p CA3130T 90p} LM348N  186p 5082- 7650 red CA
99 I CA3140E 35p| LM390ON  60p | 5082- 7653 red CC
149 | ca3140T 72p | 709HC to5 64p 5082- 7660 yellow CA 233,
98p | CA3160E 90p| 709PC dil 36p | 5082 7663 yellow CC ol
o |2 |z | mm | SREr ) ke o |t o pe
404 P 710PC dil 59p 2 green
Op amps
4049 | &5p | 4515 | 300p 723CN 65p | 0.3” Standard Hi
TMI0TAH 67p . tandard HP
4050 | ssp | 4516 | 125p TAH 8701 741CH 105 66p | 5082 7730 red C
4051 | 65p }4517 | 382p | LM3OIAN  30p 540N gy 27 orace  haew
4052 | 68p |aste | tosp | LM30BH  121p; 5aqcy B9 B | 8082 7740 rea CC
4053 | 65p |a519 | 57p JLM30BN  97p] .50y 360 | 0.5” Fairchild
4054 | 120p | 4520 | 1090 ] LM318H  279p] neg3yr  12cp | FNDS0O red CC *150p
4055 | 135p 1] 4521 | 236p | LM318N  224p| Npg3iy  105p | FND507 red CA 150p

TERMS: CWO pse., VAT to be added at 8% (inland), pp 25p per order.
OSTS and Ambit - a single combined remittance and pp charge is sufficient. Account details OA.

2 Gresham Road, Brentwood, Essex.

When ordering from the

The ICL7216BIPI is still the cheapest way to make a full 8 digit/ TOMHz frequency counter/timer,
and with 10 externat components + display - it is also one of the simplest. For £19.82, it takes a
lot of beating. The mains filtars have been extended now to include a Samp IEC version at £5.10,
and with the amount of electronic noise on ths average supply (next door's fridge, for instance) it
LPSN TTL now inciudes many more
of latest types, all - of course - are absolutely prime first quality types. And don t forget our range
of OPTO displays includes Hewlett Package high efficiency 0.43" types in ali colours - renownsd
as the finest quality in the market. For other typas of component - discrete LEDs, radio and audio
devices, tuner modules, kits etc., see our other advertisement for more details - or send for the

is a really worthwhile

AMBI

the new part two includes all the latest i

to any

T catalogue system. Part one (45p) includes details of our backgrotund ‘standard’ items, and
i and d plus a rundown on OSTS.

MAIL ORDER DEPT.

CRESCENT RADIO LTD

| ST. MICHAELS TERRACE, WOOD GREEN,
LONDON N224SJ. 01-888 3206

"FLIP”

PUSH BUTTON HEADS OR TAILS
Complete kit and fult instructions suppied.
A pocket game, easy to build and great to play.
KIT PRICE = £5-25 + 8% VAT. Post free.

75 OKM
23" (57mm) LOUDSPEAKER BAHGA]N
Thls ever popular many project loud!

CR. 3000. SCREWDRIVER SET
£1.75¢.

——— + 8% VAT
in neat plastic case. Consists of:- awl,
jewellers screwdriver, watchmaker's
screwdriver, radio screwdriver, phillips
screwdriver. Ali fit into master swivelling
handle.

CR. 4110 DESOLDERING PUMP

. :: 3 ONLY £6

+ 8% VAT
High suction pump with automatic ejec-
tion. Knurled, anti corrosive casing. Teflon
nozzle.

Stifl onty £3-75 + 121% per pair.
HEAVY DUTY XOVER
2 WAY 8 OHM

A 2 way 8 ohm H/D Xover suitable
for L[S systems up to 100 watt.
Fitted with screw terminals for
input and a three position ‘HF
LEVEL’ switch which selects either
Flat, —3dB or —6dB.

ONLY £3-00 + 8% VAT

A CRESCENT ‘SUPERBUY’
Goodmans 5” 8 ohm long throw
H/D toudspeaker.

Mounting plate is integral with L/S
chassis and has fixing holes with
centres spaced at 5}” (diagonally).

ONLY £5-00 -+ 124% VAT

Only while stocks last. §5p + 124% VAT, CR.LV1. 12vDRILL 3k ?
£12.00p.
REAR SHELF CAR SPEAKERS + 8% VAT
BW 8 ohm good quality car stereo
loudspeakers. BRITISH MADE * Versadnll 12 volts [s]0%

Compact battery operated power tool, suf-
ficiently powerful to perform all the
operations associated with 240v drills.
Dimensions:- 150 x 50mm (dia.]

C.180-"KEYNECTOR’ MAINS
CONNECTOR

Essential equipment for the

showroom, workshop, fac-

tory, taboratory, home and

hobby bench, the ‘Keynec-

tor’ provides quick, efficient

and safe temporary mains

connection.

£6-25 + 8% VAT

FOOTSWITCH C.338
250v, 5 amp. Non-slip
base. Lead with 2-5mm
p|uzg5 Body dims:- 88 x 66

£3.75 + ‘8% VAT

P & P. Orders up to £5, add 30p. Orders
£5-£10, add 50p. Al

post free! Please add V.A
S.A.E. with all enguiries please.

| orders over £10
T. as shown.

Personal callers welcome at: 2l Green Lanes, Palmers Green N1i3.
Also 13 South Malil, Edmonton Green, Edmonton.

FOR YOUR GUIDANCE
VALUE ADDED TAX

Unless otherwise shown, all prices in advertisements
are inclusive of VAT. Where prices are exclusive,
readers should ensure that they have added the correct
amount of VAT before ordering.

Export orders are not subject to the addition of Value
Added Tax.

QUALITY QUARTZ CRYSTALS QUICKLY
OUR RANGE

! 4 L L B L ]

10kHz 50kHz 100kHz 500kHz 1MHz 100MHz 250MHz

PLEASE INDICATE CLEARLY THE FREQUENCY >RANGE OF YOUR INTEREST
SEND SAE FOR APPROPRIATE DATA SHEET

b ®
Webster Electronics
ILMINSTER, SOMERSET, ENGLAND
TELEPHONE (04605) 4261/2
TELEX 46264 FRQNCY G
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= = = =g =g = 7,
® ® fit lust, DIV HiFi which looks us if it isn't.
- = That's not to say it doesn’t look like HiFi - just that it doesn’t look like the usual sort of
Inter“utlnnul thing you have come to associate with DIY HiFi. The Mk3 outstrips and outperforms all
British made HiFi tuners, and most imported ones tog. Certainly at the price, there isn't
one near it. But more than that, it looks superb . A smail pic here would be an insult,
The PW Sandbanks Metal Locator: a kit based on this recently published design for |so send an SAE for details on the kit that looks as if isn't. It’s something else..ounen.
this uniquely effective type of metal locator is available for only £35.00 + 8% VAT.
The kit closely resemples the appearance as published, except that a closg fitting % Exceptionally high performance - exceptionally straightforward assembly
injection molded housing replaces the vacuum molded electronics box - to improve % Baseboard and plug-in construction. Future circuit developments will readily
the enviromental suitability of the construction. Carriage for complete kits £1. plug in, to keep the Mkiti at the forefront of technical achievement
The New Catalogue - “Tecknowledgey Part 2 * Various options and module line-ups possible to enable an instaliment approach
Part 2 of the catalogue: by the time this advert reaches the press, part 2 should be on e
sale. Sorry it's late, but it contains so many new and interesting things that we felt we P . PN
had to hold up production to inciude them. Part thrze by the autumn -and already and now previewing the matching 60W/channel VMOS amplifier:
there are many new items to go in! Part one. 45p, part 2 50p. (inc PP etc). % Matching both the style and design concepts of the Micl!l HiFi FM tuner
Radio 1Cs Discrete devices; more than ever: * Hitachi VMOS power fets - ch ized tally for HiFi icati
TDA1062 HF/VHF tunerhead 1.95 BF960 800MHz/2.8dB nf mosfet1.60* % Power output readily multiplied by the addition of further MOSFETS
TDA1083  One chip AM/FM rx 1.95 BF961 200MHz/2.0dB nf 0.80% % VU meters on the preamp - not simply dancing according to vol level
TDA1090 One chip HiFi am/fm 3.35 | 40822 FM RF amp 0.43* * Backed with the usual Ambit expertise and technical capacity in audio
TDA1220  One chip am/fm rx 175 | 40823 EM mixer 0.51*
HA111§;¥\1 I;\!ih;itAM nljger ic :-:g 40673 Famous MOSFET 0,55*
CA3 uner K
Toagst AW tunar T | s L e T s | The PI Dorchester- LW MW, 5W.2& FiN steren tuner
amous IF system B 3
CATGOE e 3088+ deviation mute LEDS:  the bestvaluo today, THE DIGITAL DORCHESTER ALL BAND TUNER ‘
AF preamp, adj, age 2.75 | Red 0.14 0.14 017 - With styling and
HA1137W  Improved S/N 3082 220 | Green 0.18 0.16 0.20 dimensions to fit
%ﬁ\\:ggs :::nmng_ amp-+detector 0.75 | vellow 0.18 0.15 0.20 m in with the rest
gh gain 1.00 1 Orange 022 028 024 14.125 A 5
e G e 120 | 100 off mix, 26% discount. All are AEG first f:ngeMoBf'IuSn:e"é’(
. rade types - absolutely no junk. S5mm cli e
Koasee'  fompse e 088 | Ko maining 063 e 7" 01000000000 Do mmmm
. N : : isC. s for radio/audio_applications
gggg‘oumcag:‘rgscgi;uim pair 275 u2378 5 LED bargraph driver 0.80: When the new range of OKI digital frequency disglay }Cs was announced, the original
KB4412 Bal mixers, |F+age 2.55 gﬁgg?}g :dsdt:‘&"s"‘;‘i’;‘::‘ ::?6“1((:) ‘:-22 prototype of the Dorchester had been made - but since so many of you wanted to use the
KB4413 AM/SSB det. squelch,age 2.75 | MomB523/4 LW,MW,SW and FM digital ) QK| frequency munterdlsplay system with _the DOrchester,_we q_ulckly.deﬂgnpd a unit to
KB4417 mic processor 255 frequency readout plus incorporate the necessary facilities. The Digital Dorchester is designed in 19 inch form,
mgﬁ? best :h"‘g in NBbF'IV‘ et ?;g clock, timers, stopwatch £14* and forms a perfect match for the other units in the range. If you don’t want to go to
196P  popular double bal mixer 1. MSM5526  LW/MW/FM DFM with the expense of the full Ambit DFM1 module, with AM/FM/Time/Timers, then the MA1023
Muttiplex decoders + noise blanker direct drive for LCD £11* lock dul di d -
MC1310P  popular PLL decoder  2.20 | TCA730  DC volume control 3.50 clock module can be used instea
uA758 buffered 1310 2.20 | TCA740 DC tone control 3.50 The Dorchester has been described in PW Dec., Jan. and Feb. issues - but for those of
CA3090AQ RCA PLL decoder 3.25 | TDA1028 DC input switch 350 you who may have missed it - it is an All Band broadcast tuner, Covering LW/MW/SW
RS mf,:‘;:s:‘e::';egf::sde' 205 TDA.1029 DClmode]switch e and FM stereo in B switched ranges. Construction is very straightforward, with ali the
HA11223  19kHz pilot cancel, low w‘?dules . switching being PCB mounted - and the revolutionary TDA1090 1C used for AM/FM.
distortion, high /N 4.35 | We cannot really list all the details we would R i X . )
KB4437 as HA11223 with remote like to here - but with advent of the new mark 3 The électronics for the radio section of the Dorchester remain unchanged at £33.00,
VCO Kill facility a.55 | tuner system, the Dorchester and matching AF with 12.56% VAT. The hardware package, of case, meter, PSU now costs £33.00 + 8%
KB4438  stereo MUTING preamp CA e G F e e s o vary | With the MA1023 available for an extra £5 only.
eSS :;’pzr;‘ ::;Zd:;ar':l‘(‘;‘re ggg high standards we have set in this new range. For the fully digital version, with Ambit DFM1, the price is £56.50 + 8% VAT.

TERMS etc: CWO please, VAT on Ambit Items is generally 12%:%, except where marked {*).
Catalogue part 1:45p, part 2 50p all inclusive. Postage 25p per order, carriage on tuner Kits
£3. Phone Brentwood (0277} 216029/227050 9am-7pm. Caliers weicome inc. Saturdays .

9 GreshamRoad, Brentwood, Essex.

' NO DISCO SYSTEM IS
COMPLETE WITHOUT...

CITRONIC MM 313 MIXER

\deal for the BIY enthusiast butlding up a complete disco
system. 4/6 ch. mono. inc. LED indscators, connections
via phono sockets at rear.Bargain price. including PSU

N £80.46 inc. vAT (PP, £1.50)

BULGIN OCTAL PLUGS *
AND SOCKETS

There's always hundreds of Bulgin
Octal multiway plugs and sockets in stock at
Roger Squire's Each pin rated BA. Perfect for
your Sound to Light System. P552 SOCKET

£0.55 (pap 35p) P51 PLUG £1.84 (PP 35p)

OUR PRICE ONLY £4.99 each (P&P 35p each)  Carriage on 10 or more nominal £1 00 Also avaitable
6-way multicore cable (6 Amps per core) ex stock.

PROJECTURS £0:65 per metre Please phone for carriage guote
SQUIRE MULTIFECT 150 ~——.

— including rotator and effects i
e wheel. A truly versatiie projector
aaF | which uses a powerfui 150W
Tungsten bulb, all effects
attachments simpty stot in ready for use

A BARGAIN AT £40.50 (Pap £1.00)
PLUS MANY ISCO ACCESSORIES

All Roger Squire's shops have a
service department which carries large -
stocks of DISCO SPARES & ACCESSORIES
For example: Fane and H,"H Disco Speakers
12" and 15" BSR and Garrard decks
at discount prices

PIEZO HORNS
FANTASTIC SPEC!AL OFFER
TO READERS OF PRACTICAL
WIRELESS

Tweeters for your disco, PA
system or Hi-Fi, Frequency range 5K-20K,
No X over required They can be used in
any PA system up to 100W, Why pay more?

STARLITE 259

An exclusive new hne
to Roger Squire’s Disco
Centres. Superb high powered
250 W quartz hatogen bulb, fan
cooled, accepts wide range of multifect
attachments. Unique Connection slot for
orbit prism revolvers. Only

£65,00 + VAT

attachments extra

Plus sockets, Fuses,
Plugs, etc etc

Personal callers: ROGER SQUIRE'S DISCO CENTRES

LONDON: 175 Junction Road, Tufnell Park N19500. 01-2727474 U%eg W’fg 10:5 Tues-Sat
BRISTOL: 125 Church Road, Redfietd, Bristol BS5 9JR 0272-560550 Clu-sed I‘\%Aosn days
MANCHESTER: 251 Deansgate M3 4EN 061-831 7676 © Tel. 041 946 3303
GLASGOW: 1 Queen Margaret Rd., (off Queen Margaret Drive) Kelxinside, Glasgow 6206DP

Practical Wireless, April 1979

Qur new catalogue lists a card frame system that's
ideal for all your module projects —they used it on
the ETI System 68 Computer. And we've got
circuit boards, accessories, cases and boxes —
everything you need to give your equipment the
quality you demand. Send 25p to cover post and
packing, and the catalogue’s yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
Telephone Chandlers Ford (04215) 2956 )
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SMALL ADS

The prepaid rate for classified advertisements
is 22 pence per word (minimum 12 words), box
number 60p extra. Semi-display setting £7-50
per single column centimetre (minimum 2.5
cms). All cheques, postal orders etc., to be
made payable to Practical Wireless and crossed

“Lloyds Bank Ltd".

Classified Advertisement Manager,

SE1 9LS. (Telephone 01-261 5846)

Treasury notes should | practice.
always be sent registered post. Advertisements,
together with remittance, should be sent to the
Practical
Wireless, Room 2337, IPC Magazines Limited,

King's Reach Tower, Stamford St., London,

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

to the conditions appearing on our
current advertisement rate card and on
the express understanding that the
Advertiser warrants that the advertise-
ment does not contravene any Act of
Parliament nor is it an infringement of
the British Code of Advertising

1. Adverti are

2. The publishers reserve the right to
refuse or any adverti

3. Although every care is taken, the
Publishers shall not be fiable for clerical
or printers’ errors or their consequences.

NOTICE TO READERS
When replying to Classified Advertisements
please ensure:

{A) That you have clearly stated your require-
ments.

{B) That you have enclosed the right remittance.

{C) That your name and address is written in
block capitals, and

(D} That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and

despatching orders with the minimum of delay.

Receivers and Components

" THEVINTAGE "%,
+°° WIRELESS COMPANY %
1920 to 1950

Receivers, valves, components, service data, historical
research books, magazines, repairs and restorations. A com-
plete service for the collector and enthusiast of vintage
radio.

S.a.e. with enquiries and for monthly newsheet.

THE VINTAGE WIRELESS COMPANY, 64, Broad
gér\as:’t,z Staple Hill, Bristol BS16 S5NL. Tel. Bristol

BRAND NEW COMPONENTS BY RETURN
glzc;rolym: Capacitors 16V, 25V, 50V.

1-0 . 7. 10 mfds. — Bp.

22, 47— 5} (5OV—6 ). 100——7p. {50V—Bp).
470—11p. {50V—16p).

1000/1 gV—1 5p (?0/2 5V—18p. 1000/40V43 p.
Subminiature head tamalum electrolytics.

022, 0-47, 1.0 -7 p.
2/35V° & 7/25 V—sp 10/25v 15/16V-—12p.
22/15v 33/1ov 47/6V 68 & 100 @ 3V—14p.
E12 Series 63V 2%.

10 pf. to 47 pf-3p 56 pf. to 330 pf.—4p.
8 Pin Dit i.c's, 741—18p. 555—24p
Vertical Mounting Ceramic Plate Caps 5OV.
E12 22 pf—100C pf. E6 1500 pf—47000 pf—2p.

Polystyrene E12 Series 63V. Hor. Mounting.
10 pf. to 1000 pf—3p. 1200 pf. to 10000 pf-—4p.
Mullard Polyester 250V Vert. Mtg. E6 Series.
01 1—4p. —5p. 33, 47—8p.

16, 2 .
58—-11p 1 0714p 1 5—20p. 2 2-—24p.
Mylar (Polyester)] Film 100V. Vertical Mtg
001, -002, -005—34p. 01, 02—411: .04, -05—5%p.

Mini Film i E12 5%
0-125 wa!t10ﬂ2M70

0 250 watt 1 Qto 10MQ. (10% aver 1M},
0-500 watt 10 Q to 2M7Q,
1 000 watt 10 Q to 1T0MQ.

1N4148—2p, 1N4002—4p, 1N4006—6p, 1N400T—T7p
BC107/8/9, BC147/8/9, BC157/8/9. BF194 & 7—9p.

20mm. fuses 15, -25, 5, 1-0, 20, 30 & 5A—3p.
Printed  Circuit  Holders for 20mm. fuses—5p.

Post 10p {(Free over f4). Prices VAT inclusive.

THE C. R. SUPPLY CO.
127, Chesterfield Road, Sheffield S8 ORN

25
%

0-2" dia LEDS 555 28pi4 @ £1)
B T4pgRed 12p (£1/10} 741 22pi{5 @ £1)
a3, Bdpf Green 20pfLM3911
1R 105 f Yellow Temperature
2&--. 165p DL727 control iC £1-00
254, LCD 0-5" 5
5“ wnh tngger mp LDR sim CL7 £7-5
] ORP12 TIC106D SCR HOp
|so!ated tab Neon 8p [ Diac

RIBBON MICROPHONES with 4/8 Poleswitch 95p;
Microswitches, Capacitors, Receiver and Microphone Cap-
sules 10p each; Bakelite Telephones £2-95; Handsets 50p;
Magneto Generators £1.-75. P.&P. £1-50.
CONVERSATION PIECES, 55 Swindon Road,
Cheltenham. (35707).

~.D:Y.M. THERMOMETER KIT |

it s Based on the ICL71086 single chip DVM
the kit contains a 3 digit LCD, a
ICL7106. and all components and |n
structions to make a 0-200mV FSD
Components also supplied to
enable this to be converted to a digital
thermometer. Requires a 2mA 9V
supply (PP3 battery). ONLY £21.99

TOUCH ENTROLLED LIGHTING KITS

Directly replace conventional light switches and controf up

to 300W of lighting No mains rewiring., insulated touch
plates. Easy to follow instructions,

NEW! TD300K—TOUCHDIMMER. Single touchplate with

o alternate action. Brief touch switches

H lamp on and off, longer touch dims or

brightens lamp. Neon lamp helps find

w | the switchin the dark £8.99

oy —Extension kit for TD300K permits

operation from another location. two-way

Py switching, etc. £1-50

TSD300K—TOUCHSWITCH-DIMMER-—One aiternate
ON/OFF action. TOUCHPLATE. Small knob for
5.50

presetting lamp brightness; £
TS300K -—ON/OFF TOUCHSWITCH. Two touch

plates
TSA300K —AUTOMATIC TOUCHSWITCH. Time deiag
variable 2 secs to 3% mins,

LD300K —300W LIGHTDIMMER KiT £2-90

4 HR, CLOCK /APPLIANCE THMER KIT

Switches any appliance of up to 1KW

_=—-"""~. on and off at preset tlmes once a day

Fmn /M‘. KIT contains: AY-5-1230 Clock/Ap-
| (i ij }&.i pliance Timer IC. 0.5 LED display

D o= mains supply dlsplay drivers, switches
""‘“-\-\.L.' e LEDs. triac. PCBs and

- instructions. £14.90
White box 56 x 131 x 71mm with red Acrylic
window £2.20
White box as above ready driiled for kit £2.50
Ready-built in box, incl. mains cable £22.50

OFTO LOMEOANTNTS

55

2N6027
AY-5-1230 £4.54

QUANTITY DISCOUNTS ON REQUEST
ADD 8% VAT + 25p P&P. Caliers by appointment onty.
Tel: 01-579 9794
T. K. ELECTRONICS
106 STUDLEY GRANGE ROAD, LONDON W7 2LX

VALVES

Radio — T.V. ~ Industrial — Transmitting
Projector Lamps and Semiconductors

We Dispatch Valves to all parts of the world by return of
post, Air or Sea mail, 4000 Types in stock, 1930 to 197
Obsolete types a speclahty List 30p. Ouotatmns SAE.

en to cailers Monday to Saturday 9.30 to 5.00 closed
V\/n dnesday 1.00. We wish to purchase all types of new and
boxed Valves, Projector Lamps and Semiconductors.

COX RADIO (SUSSEX) LTD.
Dept. P.W, The Parade, East Wittering,
Sussex PO20
Waest Wittering 2023 {! STD Code 024366)

TUNBRIDGE WELLS COMPONENTS, BALLARD’S,
108 Camden Road, Tunbridge Wells, Tel: 31803. No Lists.
Enquiries S.A.E.

AM/CW/SSB COMMUNICATION RECEIVER and
preselector modules. 453 5 kHz Mech. Filter Modules 2-1
kHz BW, with diode-switchin:
CRYSTALS Brand new h|g?\ rec»slon HC33/U 1-0, 2- O
3-0, 1-008, 2:5625 MHz £3 g Hz £4.15. H C
100 kHz £325 HC18/U: 4.0, 50 60 7-0, 8-0.
10-7 MHz £3.00. 18:0, 20.0, 38.6667, 48.0, 1000
116-0 MHz £3-50. HC25/U 8-08333 MHz (520} £3.00.
Large stocks of standard fregs for MPU etc. Any freq made
to order 6 weeks from £3-75.
WINKLE PICKERS. Winkle out DX from the QRM with
pin-sharp 250 Hz B-pole crystal CW filters speciaily
manufactured to fit TRIO and YAESU: FT/FR-101, !'EI'7301,
TS-620, TS-820. £25.90 each.
All prices inc. VAT and UK post. SAE Lists.
P. R. GOLLEDGE ELECTRONICS
G3EDW, Merriott, Somersat, TA16 5NS
Tel: 0460 73718
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ELECTRONIC MAIL ORDER
All full spec. devices
DIGITAL ALARM CLOCK MODULE Not a kit,
but a factery built module complete with half inch
LED display. All you need add to give a fully
functional clock is a miniature transformer and time
setting switches. Sleep, snooze and alarm output.
With data only £8.50. Catalogue Number 205.
HEAT SINKS Two types available. Ex-equipment
but in excellent condition. Most still contain a power
transistor (condition unknown). ‘Xmas tree’ type
(92x66x35mm), Catalo%ue Number 705, 20p each.
Rectangular  type 3x32mm}, Catalogue
Number 706, 30p each. Due to the weight of these
items, please ADD EXTRA 25p PER HEAT SINK for
post and packing.
WRISTWATCH LIQUID CRYSTAL DISPLAY A
high contrast 3-digit display_with 0-2"-high digits.
Qur price — £1.00. Catalogue Number 202.
CALCULATOR KEYBOARDS Two multi-function
calculator keyboards. Excellent key action. Only
1.00 the pair. Catalogue Number 101,

MEMORIES The famous 2102. A 1024 bit static
RAM. Complete with data sheet, only £1.25.
Catalogue Number 102.
CALCULATOR CHIP An MM5725 calculator chip
and data book for only £1.00. Catalogue Number

103,

25 MINIATURE DIODES 25 miniature 1N3470
germanium diodes (600mA, 35v). All brand new.
What a bargain (at just 2p ‘each)il! 25 diodes for
50p. Catalogue Number 401.

P.UT's. Four MEU21 Programmable Unuunctlon
Transistors (eiectncal!y similar to 2N6027). Lots of
uses, long delay timers, oscillators, phase controllers
and many more. With data and usage sheet. 4 for
50p. Catalogue Number 402

Untested ltoms
DEFECTIVE CALCULATORS A production fine
reject caiculator with lots of accessible goodies
inside. Detachable keyboard, display, case and PCB
with approx. 25 transistors and 2 calculator chips.
Not much wrong with some we tested. A bargain at
only £2.50. Catalogue Number 104.
CALCULATOR TOPS (Untested—-so no guarantees)
The upper haif of two hand held calculator cases with
|nte ral keyboard. Ex-equipment but believed to be

nly SOgthe pair. Catalogue Number 105.

L E D. DIS (80% guaranteed good) Five, 7
segment L.E.D. gays Common cathode with
g 127" high dlglts for £1.00, Catalogue Number

Sat(sfactuon guaranteed or return for replacement or
refuni
For free catalogue send stamped addressed
envelope.
Postage and Packing piease add 25p {Overseas
orders add 60p}
CODESPEED

P.O. Box 23, 34 Seafield Road,

Copnor, Portamouth, Hants., PO3 5BJ

i)

”””””””
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Equipment Wanted

Tempting prices
paid for
Oscilloscopes-Signal Generators

DVM's -Small Computers

Receivers-Teletypes-VDU'’s etc.
. | = = Elecironic Brokers Ltd
— 49/53 Pancras Road

London NWI2QB |
Telephone 01-837 7781 -
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Service Sheets

COMPREHENSIVE TV REPAIR INSTRUCTIONS for
your set £5-00 with circuit (if requested). Free catalogue
unique TV/other publications. AUSE (PW), 76 Church
Street, Larkhall, Lanarkshire ML$ 1HE.

REG. OFFICE 14B QUEENS PARADE, NORTH EALING W5 3HU

SERVICE SHEETS—COLOUR TV SERVICE MANUALS

Service Sheets for Mono TV, Radios, Record Players and Tape Recorders £1. Please send large Stamped Addressed Envelope.
We can supply manuals for most makes of Colour Television Receivers by return of post
B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACH! BAIRD ULTRA INVICTA FERGUSON
H.M.V. MARCONI AND MANY MORE
Let us quote you. Please send a Stamped Addressed Envelope for a prompt reply. Also comprehensive T.V. repair manuals
by J. M. Court. S.A.E. for details. MAIL ONLY TO

G.T.TECHNICAL INFORMATION SERVICE
10 Dryden Chambers, 119 Oxford St., London W1R 1PA

SERVICE SHEETS for Radio, Television, Tape Recor-
ders, Stereo, etc., with free fault-finding guide, from 50p and
S.A.E. Catalogue 25p, and S.A.E. HAMILTON RADIO,
47 Bohemia Road, St. Leonards, Sussex.

LARGE SUPPLIER OF
SERVICE SHEETS

and Colour Manuals, TV Mono Radios. Tuners, Tape Recorders.
Record Players, Transistors, Stereograms, all at 75p each + SAE.
except colour TV and Car Radios. State if Circuit will do, if sheets
are not in stock. All TV Sheets are full fengths 24 X 12, not in
Bits & Pieces. Free Fault Finding Chart or TV Catalogue with
order.
C. CARANNA (Mail Order)
71, Beaufort Park, London, NW11 6BX
01-458 4882

BELL’S TELEVISION SERVICES for Service Sheets on

Radio. TV etc., £1-00 plus SAE Colour TV Service

Matuals on request. SAE with enquiries to B.T.S., 190
King’s Road, Harrogate, N. Yorkshire. Tel: (0423) 55885.

SERVICE SHEETS, Radio, TV etc, 10,000 models.
Catalogue 24p, plus SAE. with orders, enquiries.
TELRAY, 154 Brook Street, Preston PR1 7HP.

Ladders

LADDERS varnished 227 extd. £30. Carriage £2-80.
Leaflet. Also Alloy ext. up to 624ft. LADDER CENTRE
(WLS3), Halesfield (1), Telford. Tel: 586644.

Educational

TELEVISION
_ TRAINING

18 MONTHS full-time course for begin-
ners 1o include all the undermentioned
subjects. Short courses, combining
one or more subjects, for applicants
with suitable education and electronrcs
background such as C & G, HND
BSc etc.

® 13 WEEKS TECHNICAL
MATHEMATICS & ENGLISH

@ 13 WEEKS ELECTRONICS &
RADIO

® 13 WEEKS MONOCROME
TELEVISION

@ 13 WEEKS COLOUR TELEVISION
® 13 WEEKS VIDEO SYSTEMS
{CCTV, VCR, Teletext, etc.)
The training incorporates a high
percentage of practical work.
Next session starts on April 23rd

(Also available 25 year course in Marine
Electronics & Radar for employment
as ships Radio Officer)

Prospectus from !

LONDON ELECTROMNICS
COLLEGE :

Dept. PWB4, 20 Penywern Road,
London SW5 9SU. Tel. 01-373 8721

Practical Wireles&, April 1979

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by
leading manufacturers. Covers principles, practice
and alignment with numerous illustrations and
diagrams. Other courses for radio and audio ser-
vicing. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. F277 Intertext House, London SW8 4UJ
Tel. 01-622 9911 (ali hours)

State if under 18

TECHNICAL TRAINING
Get the training you need to move up into a higher
paid job. Take the first step now—uwrite or phone
ICS for details of ICS specialist homestudy courses
on Radio, TV, Audio Eng. and Servicing, Electronics,
Computers, also self-build radio kits. Fuil details
from;
1CS SCHOOL OF ELECTRONICS
Dept. F277 intertext House, London SW8 4UJ
Tel. 01-622 9911 {all hours})
State if under 18

CITY & GUILDS EXAMS

Study for success with ICS. An ICS homestudy
course will ensure that you pass your C. & G.
exams. Special courses for: Telecoms, Technicians,
Electrical Installations, Radio, TV & Electronics
Technicians, Radio Amateurs, Full details from:

1ICS SCHOOL OF ELECTRONICS
Dept. F277 Intertext House, London SW8 4UJ
Tel. 01-622 911 (all hours)

State if under 18

GO TO SEA as a Radio Officer. Write: Principal, Nautical
College, Broadwater, Fleetwood, FY7 8]Z.

Record Accessories

STYLI for Hi-Fi. Music Centres. IIL List free for S.A.E.
also cartridges, leads, accessories. Details—FELSTEAD
ELECTRONICS (PW), Longley Lane, Gatley, Cheadle,
Ches. SK8 4EE.

For Sale

NEW BACK ISSUES of “PRACTICAL WIRELESS”
available 70p each, post free. Open P.O. Cheque returned if
not in stock—BELL’S TELEVISION SERVICE, 190
Kings Road, Harrogate, N. Yorks. Tel: (0423) 55885.

SEEN WHISTONS CAT? 5000 odds and ends.
Mechanical/Electrical Cat Free. WHISTON, (Dept. PW),
New Mills, Stockport.

TRIO R300 General Coverage Receiver as new £159 o.n.o.
TRIO 2200G £114 o.no. 1-20 Watt 2M P.A. £34 o.n.o.
021-453-4748.

BACK ISSUES P.W. 1966-75, E.E.- 1976 + 77 50p each.
Inclusive. Cheque/P.O. Returned if N/A. P. R. Sant, 10
Pevensey Close, Worcester.

Wanted

WANTED Diagram for Labgear Transmitter LG300
or/and information regarding best type of aerial. D. Collin,
8 High Street, Belford, Northumberland. NE70 7NH.

ELECTRONIC COMPONENTS PURCHASED. All
Types Considered — Must be new. Send detailed list — Offer
by return —. WALTONS, 55A Worcester Street,
Wolverhampton.

Miscellaneous

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4
Reg. Office 22 Coningsby Gdns

ENAMELLED COPPER WIRE

SWG 1lb 8oz 40z 20z
101019 2.65 1.45 .75 .60
20029 2.85 1.65 .90 70
301034 3.05 1.75 1.00 .75
351040 3.40 1.96 1.15 .84
411043 4.55 2.55 1.95 1.30
44 t0 46 5.05 3.05 2185 170
47 8.00 5.00 3.00 1.80
48 15.00 9.00 6.00 3.30
SILVER PLATED COPPER WIRE
14&16 4.50 2.25 1.44 .90
20&22 5.00 2.85 1.74 1.06
24 & 26 5.70 3.31 2.00 1.22
28 &30 6.67 3.86 2.35 1.44

Prices include P & P and VAT
SAE brings list of copper & resistance Wires
Dealer Enquiries Invited

SUPERB INSTRUMENT CASES by Bazelli, manufac-
tured from P.V.C. Faced steel. Hundreds of people and in-
dustrial users are choosing the cases they require from our
vast range. Competitive prices start at a low 90p. Chassis
punching facilities at very competitive prices, 400 models to
choose from, free literature (stamp would be appreciated).
BAZELLI, Dept. No. 25, St. Wilfreds, Foundry Lane,
Halton, Lancaster LA 6LT.

BELLS AND SIRENS
CARTERS SIREN £5-53
INDUSTRIAL SiX INCH

£8-27

ELL
PRICES INCLUSIVE.
SEND CHEQUE, P.O. to:
CWAS ALARM
11 Denbrook Walk.
Bradford BR4 0QS

61012v D.C.

12v B.C.
SAE for full price list of Professional Burglar Alarm
Equipment.

TIRRO’s new mail order price list of electronic components
now available on receipt of SAE. TIRRO
ELECTRONICS, Grenfell Place, Maidenhead, Berks.

NICKEL CADMIUM BATTERIES

Rechargeable and suitable for ‘fast charge’ HP7 (AA) £1.13

B C £1.47, HP 11 (C) £2.15, HP 2 (D)} £3.27, PP3
£4.09 {PP3 not suitable for fast charge). PP3 charger
£5.31. All above Nickel Cadmium batteries are guaranteed
‘EVER READY’ full spec, and are supplied complete with
solder tags {except PP3). Just in stock—New rechargeable
sealed lead acid maintenance free batteries suitable for
%g%lgr alarms etc., 1-2 amp hr. 6v. £4-40 6 amp hr. Bv.

Quantity prices available on request. Date and charging cir-
cuits free on request with orders over £10 otherwise 30p

ost and handlmgo(gsg)ecify battery type), all prices include
E?g Please add 1 P & P on orders under £10. 5% over

Cheques, postal orders. mail 6rder to: SOLID STATE
SECURITY DEPT. PW., 10, Bradshaw Lane, Parbold,
Wigan, Lancs. 0257-4726.

Books and Publications

Build your own P.A., GROUP &
DISCO SPEAKERS by R.F.C.
Stephens

Save money with this practical guide, Plans for 17 different
designs, Line source, 1.B., Horn and Reflex types, for 8"—18"
drive units. £3-95 post free {$8 overseas).

THE DALESFORD SPEAKER BOOK by R.F.C.
Stephans. This book is a must for the keen home con-
structor. Latest technolo(% DIY designs. Plans for |.B., and
Reflex designs for 10100 watts. Also unusual centre-bass
system. £2-20 post free ($5 overseas).

VAN KAREN PUBLISHING,
5 SWAN STREET, WILMSLOW, CHESHIRE.

ALFAC etch resist transfers and other p.c. board drawing
materials available from stock. SAE details. Ramar
Constructor Services, Masons Road, Stratford-upon-Avon.
CV37 9NF.

PW October issue 2m MOSFET CONVERTER units from the
author GACFY. Kit of parts for complete PCB £8-50. Ready built
and aligned units boxed £17-00. Parts available separately,
38.6667 Mhz Xtal £2-75, PCB £1-85.

1750 Tone Burst Baard, Tested and Aligned 1-4in sq. £3-50.

G SPECTRUM COMMUNICATIONS

12 Weatherbury Way, Dorchester, Dorset DT1 2EF.
Prices inclusive of P. & P.
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LOSING DX?

RARE DX UNDER QRM? Dig it out with a Tunable
Audio Notch Filter, 350-5000 Hz, 40dB notch,
speaker amplifier, only £8-90.

RADIO 4 GONE? FRG7? AR887 200 KHz to Medium
Wave Converter only £9-70.

EXPLORE V.L.F. 10-150 KHz Receiver £10-70.

TIME? MSF 60KHz Receiver £13-70 or with sequential
year, month, date, day, hours, minutes, seconds
display parts (no case or pch) £24-40,

SIG. GEN., 10Hz-200KHz, sine/square, £10-80.

PROGRAM YOUR OWN tunes on a MUSICAL
DOORBELL, new tune each day, just needs bell
transformer and speaker, £19-50.

HOW LOW CAN YOU GO? 100-600 KHz to 4-1-4-6
MHz Converter only £8-80.

Giro 21-323-4000. Each easy-assembly kit includes all
parts, printed circuit, case, postage etc, money back
assurance so SEND off NOW,

CAMBRIDGE KITS

45 (PR} Old School Lane, Milton, Cambridge

MORSE CODE TUITION A!DS

Cassette A: 1-12 w.p.m. for amateur radio examination.
Cassette B: 12-24 w.p.m. for professional examination
preparation.

Morse Key and Buzzer Unit for sending practice.

Price each Cassette (including booklets) £4.50. Morse Key
and Buzzer £4-50. .

Prices include postage etc., Overseas Airmail £1-50 extra.

MHEL ELECTRONICS (Dept. P.W.), 12 Longshore
Way, Milton, Portsmouth PO4 8LS.

BUILD you own 7718 type Metal Detector, details SAE
117 Horton Road, Brighton, BN1 7EG.

GUITAR/PA/MUSIC/AMPLIFIERS

100 watt with superb treble bass overdrive, 12 months
uarantee. Unbeatabie at £40; 60 watt £35; 200 watt £56;
win channel sep treble/bass per channel £52; 60 watt £46;

200 watt £69; 100 watt four channel sep treble/bass per

channel £65; 200 watt £79; Siaves 100 watt £32; 200 watt
48; Fuzz boxes great sound £7-90; Bass fuzz £8-50; 100

watt combo superb sound overdrive, sturdy construction,
castors, unbeatable £85; Twin channe! £95; Bass Combo
£95; Speakers 12in. 100 watt £22.50; 60 watt £14-50;

Shure mic unidyne B £26.

Send Cheque or P.O. to:

WILLIAMSON AMPLIFICATION

62 Thomncliffe Ave, Dukinfield, Cheshire.
Tel. 061-344 5007

LET LYNWOOD ELECTRONICS quote for parts for your
praject at competitive prices. Send list of your requirements.
Interested and helpful service. 20 Stourcliffe Avenue,
Bournemouth BH6 3PT.

“UNIVERSAL”

- COICE OF
p3-4:-673

This
ultra wide
range fower supply unit converts the usual domestic AC
input 220/250 volts to a choice of DC outputs 3-43-6-
7«?-9—1 2 volts DC, selected by a rotary switch. The output
multiplug is polarity reversing and combines a 3-5mm
Jack plug with 2-1Tmm and 2-5mm power plugs PLUS
2-5mm Jack Iug (slips over the 3-5mm plug). Suitable
wide range of different units. Earthed, ventilated metal
case with pilot light and switch. Exceptional vatue. Only
£9.95 + 95p P&P. Also single voltage 9v 150ma model
suitable for nearly all T.V. Games. £5.45 + 55p P&P.

0%

£24.95

INC. |
FLAME
TIPS

Precision tool using combination of
butane and compressed oxygen or
micronox. A pencil lead thin flame
size, adjustable to 5,000°F. Cuts metals, welds, brazes and
solders gold, silver. Ideal modelling, electricians, opticians,
dentists, silversmiths, jewellery, clockmakers, electronic and
computer servicing. Up to 30 minutes use on fuel supplied.
Replacement set of 2 micronox, 1 butane cylinder £2-30 +
25p p&p extra. Only £24-95 + £1.35 p&p. Access
accepted.

JOHN DUDLEY & CO. LTD {Dept. WP11)
Carclyn House, Water Road, Wembley, Middx.
Mail Order).

Tel. 01-435 5456, before noon.

AERIAL BOOSTERS Improve weak VHF Radio and
Television reception, price £5-00 S.A.E. for Leaflets.
ELECTRONIC MAILORDER LTD., Ramsbottom, Bury,
L hire BLO 9AG.

DART STATIONERY

Présents FOR THE AMATEUR
Large variety of personalised QSL CARDS
—see catalogue for prices —

LOG BOOKS £2.00 each

FOR THE DX'er
Personalised @SL. CARDS.
RECEPTION REPORT LEYTERS. Professionally styled
letters printed in two colours and supplied in pads of 100
letters.
1 Pad £1.80
2+ Pads £1.80 each.
Loose Leaf LOG BOOKS with 100 sheets......uuuns £2.50
FOR THE CB’er
Personalised @QS1. CARDS.
CATALQGUES available containing complete range of
radio stationery PRICE 45p.
EVERY ORDER CARRIES A MONEY BACK
ASSURANCE IF NOT COMPLETELY SATISFIED.
Please send chegues or P.O. payable tor—
DART STATIONERY
20, Bromley Road, London E17 4PS, England
Tel. 01-539 5412

NOTICE
TO
READERS

Whilst prices of goods shown
in classified advertisements
are correct at the time of
closing for press, readers are
advised to check with the
advertiser both prices and
availability of goods before
ordering from non-current
issues of the magazine.

I enclose Cheque/P.O. for £.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless for ..

(Cheques and Postal Orders should be crossed Lioyds Bank Ltd. and made payable to Practical Wireless).

. insertions

ADDRESS ...

Company registered in England. Registered No. 53626. Registered office: King's Reach Tower, Stamford Street, London SE1 9LS

Send to: Classified Advertisement Manager
PRACTICAL WIRELESS,

GMG, Ciassified Advertisement Dept., Rm. 2337,
King's Reach Tower, Stamford Street,

London SE1 9LS

22p per word, minimum 12 words. Box No. 60p extra.

Teiephone 01-261 5846
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SCREENED MINIATURES COMPONENTPACKS | BRIDGERECTIFIERS
ggfg ’2"610 3_0_3 g 57 8%% 65 TW Metal Oxide Resistors. | 200v 2A £0.45
272 1A 1A 06,06 2.85 0.78 | 95\ Metal Oxido Resistars. 400V 2A £0.25
13 100 9_019 2.1a 038 Ixel alue Lapacitors 6A 1.25
N 10 Reed Switches. £2.85
ALL EX-STOCK—SAME DAY DESPATCH. VAT 8% 232330330 09.09 199 0-38 | 50\WieWound Resistors 32‘-’rv15’“"92‘1‘?,p‘§&p-m a%
12 OR 24 VOLT OR 12-0-12V 30 VOLT RANGE 208 A 1A 089089 353078 }g ey |i-GoblvATIES
PRIMARY 230-240 VOLTS Pr 220/240 Sec D-12-15-20-24-30y Volt- [ 236 200,200 0-15,0-15 1.89 038 | 235 RONE RO s, AMPLIFIER MODULES
Amps ages avallable 345,689 10,12, 15, 18, | 214 300,300 0-20.0-20 2:80 078 | B8 A nuts, bolts. 10w |AL30) £3.7
Ref 12V 24v £ paP| 20,2 3ov or 12V-0-12V & 15V-0-15v. | 221700 (DC’ 20-12-0-12-20 3-41 0-78 | 505 Mivad Resisto 25W  (AL60) £4.57
111 05 025 220 0.45 | Ref mps £ pap | 206 1A 0-15-20-0-15-204-63 0-96 L = 38w (ALBO) £7.15
213 10 05 264 o078 112 “z 5 264 078 | 303 §2°1§0° $1527-0-15273-99 998 | Each pack 70p. 125W _(AL250) £17.25
71 2 1 351 078 79 1.0 357 096 | 204 1A 0.15-27-0-15-278:04 0.9€ | PaP 40p. VAT 124%. Power Supply PS12  £1.30
£ of..: imooE| 2 i iR 9n R =5
5 2 ; : . ) I 1% P} .
70 6 3 535 096 | 21 4-0 799  1.14 | TEST METERS Meggar BM7 battery
15v RANGE
T I S SRR R 20 3 13| Awemks  gar70 £4515|  oCTisv. QUANTITIES
116 12 6 898 1.32| 88 8-0 1495 164 | AYSI] £33:59 04315 Budget Meter| Ref Price PP : s
17 18 8 1072 132 89 10.0 17.28  1.8s | AvQ73 -20 20K anges to| 171 500mMA 209 45 P.W. Purbeck oscil-
. AVO MM5 £28.66 00y 2.5A AC/DC 172 1A 296 78 loscope  transformer
5 % 12 e % 0 VOLT RANGE | WeeMegger  £66-90 500KQ. Inswelcass| 173 ZA 389 78 |lin et 280.0.250
226 80 30 3674 O0A |Pd 220/240y Seg 0-24-30- 40- 4‘886;93/ DAL 15 digital £102,00 £1s8s| 174 3A 375 86| g-3v, g102p-9v £6.50
50 VOLT RANGE 22 133905336 yry 48 60 or 290 g 24V 01 TT169 in circuit Transistor Tester  £34-75 i by =
Pri 220/2400 St 0.20.25-33-40-50y| 30V-0-30V. PaCP L1 15 VAT 8% i = 3 | |BE2) 100V e to
Voltages availabie 5, 7. 8, 10, 13, 15, 17.| Ref Amps £ P&P MINI-MULTIMETER , lid & screws. P & P 66p.
20%33Xa0on2 00" 20V & 25v-0-25V. | 124 ?'(5] X %122 DC-1000V AC-1000V DC-100mA Res-150k<Q L H
et Amps L BEN5S 20 780 9% | 10000 NV Bargain £7-20. VAT 8% P & P 62p | ] 2% 121% 3 gzp BE4 O-120v x 2
103 1.0 457 0.96 | 125 3.0 11.00 1-32 20,000 ohm/V Multimeter, mirror scale. 8 i 2p SCTEEH Sec. 9 0 £\
104 2:0 7.16 1-14 1%8 28 }zg’% 122 Ranges AC/DC 10 1000V DC current to 250mA B3 i 2% 3 62p 2.40
105 3.0 856 132 | 40 50 1588 hed Resistance to 3 Mol P & P 29p. VAT 8%. P a1,
165 &0 s SRRl Bt 8.0 208 oh 5" x 33" x 13", €136, VAT % P & P £1.05.| Pthaisiesbyaiisole BES 15W matching
118 8-0 20-26 2.08 { 122 10-0 29.55 OA NEW RANGE TRANSFORMER S-DECS trans. sec 15 suit
19 10-0 24.98 OA | 189 120 34-06  OA Pri 120V or 220/240V. Sec 0-36-48 twice to give | Solderless bread boarding e £1.50
MAINS ISOLATORS (SCREENED) AUTO TRANSFORMERS 36:03\AB0NSVITIVIORIZVA Tt ‘ %3“278;0"‘3:?5( 5232 o
it ec contacts o i ]
Pri 120/240V SEC 120/240V CT | Ref v (Waris) ¢ papr G 14.70 " &e Goceidiioy oty  je88 Beo0v 100 £a-56
Ref VA({Watts) £ P&P[113 150-115-210-240V 248071 A 18.77 1-84 for 1.C.s ete £6.99 e
07 20 440 079 |64 750-115-210-240 401096 e 26.64 298 VAT o &P d0p: P HSIIE
149 80 6.70 096 | 4 1500-115-200-220-240vV  5.35 0.96 ) BE7 _ 0-110-120-
150 100 7.61  1-14 |67 5000-115-200-220-240V  10-39 1.64 El ic C. Kit 220V Pn 240V sec
151 200 11.16  1-50 |84 10000-115-200-220-240V  18-76 2.08 PANEL METERS Home e e eacher. Start | |20V 1 amp  £1-50
152 250 13.28 1-84 |93 15000-115-200-220-240V  23.36 QA 43mm > 43mm 82mm x 78mm simply and progress to a TRF P& P 30p.
153 350 16.43  1.84 |95 20000-115-200-220-240V  34.82 0A 050uA  £6-20 0-B04A  £6-70 | racio’ or  electrame organ No | | BEg 0.240 15-0-15v:
154 500 20.47. 215 |73 30000-115-200-220-240V  59-21 0A 0.500uA  £5-95 05004A  £6.70 | coidering, all parts included in | | BA £1.30 P & P 70p
B R @k o pamtkhfmicuareRe ohl” £ Db 28| o b meted e o e
i s v - . £8.29 + 96p P & P. VAT Ref -240 iso-
Bk nE oo T rsarso S50 | s pLasric wores T | |LEFORY 20
g Ind. Edge 54mm x 14mm Ha . ABS PLASTIC BOXES inset P 96p.
159 3000 86-66 0A CASED AlJDIO TRANSFORMERS 65p Carriage 8% VAT. brass nuts, slots to take P.C. cards Ref 59 0-240V
Pri 0-220-240V. Sec 115 or 240V. State | 240V _cable in 115V USA flat pin outiet flush fitting fid 25-0-25V 4A £6.25
volts required VA75 7573 g 8{ 4P ef\% Magnetic 'oI Cornzrgli gam'dge Convertor EMPA 30! "PR1 180mm x 62 X 40 65p | P& P£1.50.
. Uperating voltage 3-50 X 4 Y .
wenvomsetnopmons | 6 wel i | FEATTES ol R e e oo
! =l i . *PB4 215mm x 130 x 85 £2.54
250 10.49 145 69w | Special Offar—ouah(y fow noise cassette tapes. 50mA
Ve 5o 1%130v CTor 200/240(:; b=l 220 1917 el erw €60 30p, C90 42p. P & P 15p VAT 8%. P & P 29p *66p, VAT 8%. Raah: o
60 243 6-70 1-32 750 23.41 1.7 W Z50VA ISOLATOR “w 5 » 3
350 245 16.43 1. 1000 27.88 QA 84W | 5.200-220- = 3 o
1000 250 398 of* | 1500 26.02 OA 93w | 2,200-220-240V Sec 0-240V C.T. Z50vA Barrie .Electron ics Ltd.
2000 252 61.81  OA {2000 a9y 23 S5 ~ow. ANTEXSOLDERING IRONS -3, THE MINORIES; LONDON EC3N 1BJ
SEND 15p FOR CATALOGUE Prices correct 21-11-78. Please add VAT 1 ggyy 785 Stand £1-52 + VAT 8%, TELEPHONE: 01-488 3316/7/8
after P & P.
: P & P 46p. VAT 124% NEAREST TUBE:STATIONS. ALDGATE & LIVERPOOL ST

Mail Order
Protection Scheme | ||

The Publishers of Practical Wireless are members of the
Periodical Publishers Association which has given an
undertaking to the Director General of Fair Trading to
refund monies sent by readers in response to mail order
advertisements, placed by mail order traders, who fail
to supply goods or refund monies owing to liquidation or
bankruptcy. This arrangement does not apply to any
failure to supply goods advertised in a catalogue or in
a direct mail solicitation.

Audio

THE firm for speakers!

SEND 15P STAMP FOR THE WORLD’'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS, KITS,
CROSSOVERS ETC. AND DISCOUNT PRICE LIST.

AUDAX @ AUDIOMASTER ® BAKER @ BOWERS &
WILKINS @ CASTLE @ CELESTION @ CHARTWELL
COLES @ DALESFORD @ DECCA @ EM| @ EAGLE @
ELAC @ FANE ® GAUSS ® GOODMANS @ IM.F. ®
ISOPHON ® JR @ JORDAN WATTS @ KEF @ LEAK @
LOWTHER MCKENZIE @ MONITOR AUDIO @ PEERLESS
® RADFORD ® RAM @ RICHARD ALLAN @ SEAS @
SHACKMAN @ STAG ® TANGENT @ TANNOY @
VIDEOTONE @ WHARFEDALE ® YAMAHA

WILMSLOW AUDIO e p.wy

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 THF

Discount Hi-Fi Etc. at 5 Swan Street and 10 Swan Street
Speakers, Mail Order & Export 0625 529599 Hi-Fi 0625 526213

1n the unhappy event of the failure of a mail order trader
readers are advised to lodge a claim with Practical
Wireless within three months of the date of the appear-
ance of the advertisement, providing proof of payment.
Claims lodged after this period will be considered at the
Publisher’s discretion. Since all refunds are made by the
magazine voluntarily and at its own éxpense. this under-
taking enables you to respond to our mail order adver-
tisers with the fullest confidence.

For the purpose of this scheme, mail order advertising
is defined as:—

‘Direct response advertisements, display or postal
bargains where cash had to be sent in advance of goods
being delivered’. Classified and catalogue mail order
advertising are excluded.
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TRANSISTORS P » [
g EC|70 15 BF167 30 MPSAB5 25 TIP3055* 52 2N2160* 358
ACI07* 2 Ci71 11 | BF173+ 25 |MPSAse 25 | TIPa2A’ 72 | 2N2217* a3
. Ac1i7> 38 | BC172 11 [ BFi77* 24 |MPSA70 34 | TiS43 4 2218A* 34
] F AG125* 329 | BC173 12 | BF178* 25 [MPSUO2 58 | TIS44 45 | 2N2219A* 22
actzer 20 | B 18| Dhlde- 35 |MpSUoe 38 | Tisde a8 | aN333IA. 33
. : 127 H g
s, canoier roap, wareoro, wers enaian [ESHEEHI IR A AR R Ao
3 - : AC14ie 24 : 2N2303* 45
CALLERS WELCOME. Tel. Watford 40588/9 AG141k+ 38 | 8€183 9 | 8F183* 35 |MPSUE6 71545 50 | 3Na3cse 23
ALL DEVICES BRAND NEW. FULL SPEC AND FULLY GUARANTEED. ORDERS | AC142* 24 | BC184 9 | BF184* 38 |MPU131® 39 | TIS50 47 | 2N2389A® 15
D B R A D N R S A P AR N Pnbss. | ACl42k+ 38 | 8C182L 11 [ BFisa 12 |oc23: TIS60 45 | 2N2483* 28
RS /CREGUEP.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND | ACi7er 20 | BCISSL 10 | BF1gs 12 |0OC25: 170 | TiS62 45 | 2N2de4: 28
EDUCATIONAL INSTITUTIONS, OFFICIAL ORDERS ACCEPTED. TRADE AND | AC187: 20 | 8C184L 11 | BF1g6 12 Qczer 170 | mesd 47 | ZN26d6°
EXPORT INGUIRY WELCOME. P P ADD 30p* 10 ALL ORDERS UNDER £10.00. | ACi8g* 20 | BC186 214 BF197 14 [Oc287 105 | TIS90 20 § 2N2784 59
OVERSEAS ORDERS POSTAGE AT COST. SEND 50p (plusZSpp&p) forourcataloque ACY17 35 gg’?% fg BF198 18 |0C29° TIS91 2N2904°
Export orders no VAT, Applicable to U.K. Unfess | ACYIS 40 BC§12L 1 g;;gg' 32 8832. }go ?‘187 13 | 2Ns50e: 22
VAT ‘s’t:ted othamg,;lltﬁnces -r:dn’lxclumve of VAT Please add 8% to :g;g % BC213 1 BF244A 18 |0OC41* 142 H;(;Og :i 2“2 8‘73’ %i
vices marl ‘0 the rest a
We stock_many more jtems. It pays to visit us. We are situated. behind Watford acY2 33 EE%HL ‘}% ggﬁs gg 8823: gg a0 18 | 3N392L6" 1
Soothan Ground. Nearest Underground/Br. Rail Station: Watford High Street. ﬁgﬁ% % BC214K 14 F256* QC44* 31 ZZ_'&gg? }2 %“20%19 22
pen Monday to Saturday 9 a.m.-6 p.m. Ampls Free Car Parking space avaitable. ACY39 78 ggzé;é ;8 EE%SP 0 8(;45- zg ZTX302 20 | 2N3053* 20
POLYESTER CAPACITORS: Axis lead type Walue are AD149* 70 587 30 |Ocag 28 | ZIX303 25 | 2N30547 49
B e B i I oy oors smogue opy | 1E: & | 8538 B | B B |s0% 2 men m | a
g o nthn S o iSO Tl OB | it 51 BEE B B B g B ISGn o Bubd
160V: 0-039, 0-15, 0.22 11p; 0-33, 0-47 19p; 0-68, 1-0 22p; 1. ;2. ;4.7 | AF114: 30 o 0 1:2N3504 5
oo p; 0-33 7 19p; 068, 1-0 22p; 1.5 39p; 2.2 32p; 4.7 AF115. 30 gg“‘?. ;g g;ggg g 88;2- gg ZTX3%6 :;8 2N3563 2
DUBILIER: 1000V: 0-01, 0-015 20p; 0-022 22p; 0-047 26p; O-1 38p; O- i1 AF116* 30 g £ ZTA343 N3g142 16
PO e 004 MmO B0 B0 | At @ | BG 3| B 3B S0l %R | RS 13| ANsais 3
POLVESTER RADIALLEAD Valiss 4 750 FEED THROUGH | AF118. 35 | BCEA) 32 | Brrve 28 (Oceine 28 | Zrxsor 19 | 2N3%%T %
0-01, 0-015, 0-22, 0-027 5p; O 033, 0-047, 0:068, 0.1 7p; 0,15 [ CAPACITORS AF134+ 55 | 8C 12 | BFR8O s | 0C82D* 40 | ZTX503 15 | 2N3703 1
8p: 6.22. 0.33 10p; 0-47 11p; 0-68 19p; 1-0 22p; 1.5 3 1000pF/350V 8p | Arise. 38 | BC548C 13 | BFRBI 8 |0ce3* 48 | zZTx50a4 25 | 2N3704 11
AF128" 2 | scss7~ 13 | BFRSB 5 |0C84* 44 | ZTX531 25 | 2N3705 11
ELECTROLYTIC CAPACITORS: Axiallead 1ype (Values ate in 1 AF128, 39 | Bcss8 18 | BFX29+ 28 |OC122*+ 48 | ZIXB50 25 fu2N3706 11
500V: 10 40p; 47 63p; 250V: 100 85p; 63V: O 18, 2.2 68,8 | Ari39 35 | BC559 BFXg4* 24 |0C123* 48 | 20250* 85 | 2N3707 11
10.15.22 8p Y i aps 63, 100 27p; Sovi 1. 07p, 55,300 220 ZSp 378 330 AFies 70 | BGvaor 57 | BFxBo*. 28 [0Ci39: 110 | 40251+ 97 | 2N3708 11
1000 & 4ov 53. 33uF Bp; 100 12p; 2000, 3300 68p; 4700 B5p; 35V: 10,33 7p: | AF180+ 70 | BEY34: 75 | BEXBG: 28 1OC120: 110 | 40311 SO | 2N3709 1
3007 322p 1000 50p; 25V 10. 22, 47 6p; 80. 100, 160 8p: 220. D50 13p; 470,640 | AF189. 23 | BCy3s+ 8o | BEx87* 28 |aciarr 110 | 40313* 126 | 2N3710 1
25p; 1000 27p; 1500 30p; 2200 45p; 3300 62p; 4700 68p; 16V: 10, 40. 47, 68 7 AFzi> 126 | BCYa0* 78 | BFX88+ 28 [QC170* 40 | 40315* 56 | 2N3711 12
100, 125 8p; 220, 330 14p; 470 16p; 1000, 1500 20p; 2286 34p; 10V: 100 6p; 646 ASY26* 40 CY: 48 | BFY18* 50 |OC17i* 40 | 40316 85 N3772* 19!
12p; 1000 14p. Aevao+ 48 | BCva3 85 | BFYsor 20 |0C200* 48 | 40317 52 | 2N3773 288
TAG-END TYPE: 70V: 2000 89p; 4700 135p; 50V: 10,000 225p; 40V: 2500 66p; | ASY50* 95 | BCYS8 22 | pFysi= 20 [OC201* 75 | 40319 71 | 2N3819 22
31(:‘).{4“7“(::) 70p; 15000 45:);:, 25V: 4700 68p; 2000 48p; 40V: 2000 +2000 95p. ASYZ)G: gg ggﬁg: fg agg%- gg 88%8% gg 28 %g’ gg %N 820 22
BC107 B M B - N N
I T 02580y 0470 i . gaogosnpom%rsasmaorsesn) 6Cio7e* 10 | 8CY71* 20 | BFyss» 45 [QC204* 85 | 40324+ 85 | IN3B2ds 70
OIS ROTI O | Bl oo Coosw | el S| Bk 20\ ger s | 3| RhE ) e %
5uF 13p each. o . BC1088* 10 BFY71* 20 TP .
8Y: 22,F 16p. 47, c8. 30p. 3V ‘1100 5°%°2RA'B!;§,§.§‘£,%NLY)S'"9‘3 26 | sciosce 1z | BEZIY 133 | Buvsy ea3 TIp398 86 | 40348~ 105 | oN3008 18
I wF 35p. 16 5K0Q-2MQ single gang D/P switch 6op | BS19S.. .3 | BDin2, 'ss BSX20* 18 Iyp99c G0 | 40360* 43 | 2N3906 17
100,F Qp, 5K()-2M() dual gang stereo 70p BD115* 86 | BSZ26* 75 |TIP3Q 47 | 40361 45 | 2N4Q37* 52
MYLAR FILM CAPACITORS . 8C109C* 12 | BD121+ 78 | BSX29* 45 [TIP30A S50 | 40362° 45 | 2N4041* 80
00V:0-001,0-002,0-005,0-014F_ 6P | SLIDER POTENTIOMETERS 8C113 20 | Bp123+ 98 | BSX78* 55 |TIP30B 64 | 40406* 65 | 2N4058* 17
0.015,0-02, ooaomoosooseyF 7p N : 8C114 20 | BD124+ 115 | BSY95A 18 |Tip30C 5 | 40407* 52
0:-25W log and linearvalues 60mm track 0407 5 2N4061 17
0-14F.0.29p.  BOV:0:47uF  12p | gKq. 500?(Qs;ng,ega,,g 70p :g::: 123 gg}g;; zg 33}82' }g ;{:31; 23 484??- ;5 2N4062 17
10K0-500K0 Dual gan 80) 1A 40411+ 295 | 2N4064* 120
cemamiccaracronssov | SoiSitnanaedhunoass S5 | SC117 20 | BUE 42 | oS 8 [feys ) seua el | e
150F,220F.330F 47nF 4p 1000 8p | PRESETPOTENTIOMETERS 5 BCi1S+ 28 | BDI3E 38 | mpgooy 1:s Teaas" 93 | 49852 30 | 2Nd2me '20
- -2 inl. Vert. oriz. ¥ TIP32A* 55 *
POLYSTYRENE CAPACITORS: 2o 6053 MA Hors. - Narger 105 | BS138 204 Bpi3gs 50 | MENIZ0 28 |mie3dpe 70 40003 98 | 3Naazy 79
10pFto1nF,8p. 1-5nFto47nF 10p. 0-25W2500-4.7MQ Vert. 10 BD139* 40 9 |mp32cr 75 .
P | BC13%6 18 | gBpqagr a3 | MESCO2 10 jypaas 10038, 12 | ey 82
SIEVERMICA ] RESISTORS—_Erio make 5% carbon BC137 20 | BDIAOT 38| Misoor 90 |TiP33a 89 | 3Red7. 25 | 3Naiam 43
3.4:7.6-8,10,12,18, | S-DEC 350p* | Miniature High Stabilty, Low Noise BC140* 35 | gpigae 198 | MJ491® 160 [Tip33B- 100 | 2N698* 44 | 2N5136
22.'27,33, 47, 50, 68, ANGE Val, 1-99 100+ | BC1427 30 | gpi4se 198 | MJ29557 95 [Tp33ct 110 B
2 53 et - 400p® | BEfAZ: 39 * c* 110 | 2N699° 54 | 2N5138 20
. 85, 100, 120, ozswz 2n-4 M E24 1-5p BD181* 35 | MJE340* 54 7ip34* 85 | 2N706A* 19 | 2N5172 26
, 200, 250 9p| U-DEC'A’ 465p* o 5W n?om E}% gp 1.£p 55}338 1: 58525” 11158 MJE370* 58 |TIP34A* 85 | 2N707* 3! 2N5179* 60
- - H H A
300,330 360,390,600 | U-DEC'®" 699p° ‘%MetalFulm1OQ1M s= :s BC148 8 | BD378* 65 Mjggﬂr 82 %IF ZE‘ ”8 %Ng%' :14 %Ng}g?: 70
88200F Tepesch, 1%0.5WSTO-TM €24 10p 8p | BC148B 10 | 8D434 42 | MUESDi+ 74 |TIPSS* 219 | 2NS16r 27 | ONos0st 40
oweuren agomaners | e 1o | L 8| o (e e | SlElE 8| 2l B
9p 4047 . *
JACKSONS VARIABLE CAPS. 2102 1900 98788 18mm BC1dsc 10 | BRCOOA 255 | MPF102 32 |[TiP3sce 270 | 2N11317 22 | 2N5439 32
Dielectric 0 2 365pF with stow | 2102-2 170p 745262  875p BC154 §7 BDY17+ 19s | MPF103 36 TiRJer_ [289 %m};g%o §4 N e
100/300pF 140p | motionDrive ~ 325p | 2111 195p 745287  325p BDY56* 156 | MPE104 36 |TIP36A* 280 | 5yy304+ Ty
1a0p | potionDrive 3290 | 2112.2n 2106 745470  azop | BCisy 1o | BDYSEL 138 | mprios 38 [me3es 2s0 | SN130% 33 | 3 UG
G1B7IlDr|ve o . withslow 2114 2op 742478  agon| Bcisa 11 | BDYEOL 10| Niprioe 50 |mip3sc: 325 | ZNi30a. R
DAF _ 116p* | motiondrive  325p | 2513 495p B1LS95 90p | BC199 11t pgpyy5e 34 | MPF107 50 |TIP4TA* 66 | 5y 305. 3 | aNI28° 112
Diprvea103 " | CB0%-Bor: 10:15:280 | 2768 Jeso BIiSe  0p | BCTSC" 42 | Brioi 35| wesacos 40 [Tare: 73 IN1308 46 | INtao 112
:1/36: p? p B811S97  109p | BCi67A 11
Bumsamm 30p° Lax1oc>d1soprz1§p- e | 1850 Mciass sgg Boleae 12| BEI2% 33| mPoAcs 25 |Tlpase- 82 | aN18ie 133 | Panored
e 215p Laxator " dgsp | mse 3% M 2 8C169C 14 | BF161 60 | MPSA12 42 |TIP2355* 65 | 2N1671B°215 | 10pextra
TRIMMERS mini CRYSTALS LINEARIC'S | ICM7217° 790 | NES66* 160
33T 0anr  22p | 100KHz 3858 ;%cs n 3 |tPiesr  “5a | NEdoovea 17O
pE: in NES70TBA L
S 295F. 69pF BapF_30p | 455KHz 3850 | 753 1 pin 45 |IM301A* 30 | NES7] 480 TTL74*(TEXAS) Taies ee| 74393 350 i) Balad B10a203 oo
COMPRESSION | 1MHz 323p | 733+8pin 22 |[LM308T* 110 | RC4136D 120 | 7400 13 |7475 38|74155 53|74278 240|4023 22)4075  23[4510 99
3-40pF; 10-80pF 22, 1-80MHz 385p 747C 14 pin* 78 | LM311H* 120 | SAD1024* 1450 7401 13 | 7476 3674156 8074279 119
34988, PF 228 | 'cmrz  39sp |748C8pin 36 |LM318H 205 | SG3a0e 295 |7402 14 |7480 48545, 74283 173 4024 661007  Salasis o8
G dmn| ) [2360n a8 LISt dse ) SUior aslgdgr 3 fie Be\INIEL\sded il aadlicis 27Nt gbe
AUDIBLE Warnin 4-0MHz 323p | AY-1-0212 580 | LM339 80 | SN76003N 170 {7405 18 |7483 7274160 82]74290 125[3027 454081 2014514 265
A Waring o | 4.032MHz  323p | A-1-1313A°315 |LM348" 95 | SNT60T3N 140 17406 38 17481 95 74161 92|74293 1254028 8114082 214515 299
e T P 4433610M 138p | 47171320 308 LM agr 128 SN76013ND 120 | 7407 38 | 7485 106 74162 92| 74297 2364029 994085 744516 120
HA L sOMHz  355p | Av)-B05i 149 |LM3B0 o8 ENTe0IS. 140 17408 17 7480 b |74183 (22174283 17314930 0814285 23|41 Jo2
wF,4-7,10,22,47,100, 5 N eys 98 |t 2218 A i 74164 106 031 205/4089 1504518 102
256,470,750 1mH, 2.5, | 8:083333M 275p 5195 |LM38IN 145 | SN76023ND120 7410 18 |7490 "33 |74165 105|74285 39514032 10014093 854519 55
2205818 355 | 18MHz 3esp | AY-3-10157 560 |LM3BIAN 248 | SN76033N 175 | 7411 2017491 75,4166 1a0] 74290 128 (4033 145/4094 19014520 108
AY-3-8500* 390 | [M3B2 125 | SN76115N 215 | 7412 17 {7492 38 |7418° 340174203 1254337 1784095 1054521 228
TRANSFORMERS® (Mains Prim. 220-240V) | AY-5-1013* 450 | LM732 125 | SN76131* 110 | 7413 30 | 7493 32134970 185] 74297 23614635 111 4096 1054522 148
6-0-6V 100mA; 9-0-9V 75mA; 12-0-12V | AY-5-1224A*260 | LM1458: 50 | SN76227N 115 | 7414 5117494 78 74298 185 4097 372
00mA 95p. s 280 | im3900* 80 | SN76477% 228 | 7416 30 | 7485 65 |74172 625174365 128|4036 335|.008 7110[4926 149
- N . AY-5-1315 560 | LM3909N* 70 | SN66 7417 30 |7496 7 |74173 120) 74386 118(4037 10014095 1454527 152
BYAfype:6Y- BAGY. SA:0V- AASV4A12V- | Av.513174630 |LM311* 125 i TAAG21AXT 228 | 7420 16 7497 18974174 87} 74367 124 4038 108),755 1094328 32
Y, § 5p. v ooor e30 | M252aa% 750 | TAAGGIA 165 | 7421 29 [74100 118 | 74175 87|74368 12414039 320{4161 109|3220 182
12VA: 4-5-1.3A 4.5V-1.3A; 6V-12A 6V-1-2A | AY-5-3507 M253AA° 795 | TAA960 320 | 7422 24 |74104 62 |74176 75]743%0 184|4020 105|a162 1094230 88
12V-BA 12V-BA; 15V--4A 15V--4A 20v--3A | A¥-5-4007D650 | MC1303 88 | TAD100 7423 2774105 €2)74177 78|74393 184|a0a1 BO[4163 1093231 132
20V--3A220p (20p p&p) Av-5-8100° 735 | MC1304P 260 | TBA120s 70 | 7425 27174107 291..,.5 153}74490 1984040  75l4174 1232 78
24VA: 6V-1-5A 6V-1-5A; 9V-1-2A 9V-1.2A; | CA3011% 82 |MCI310P 150 [ TBAS40 215 | 7426 36174109 54 154,79 78150 17514043 944175 13914338 3en
12V-1A 12V-1A: 15- BA 15--8A; 20V- 6A | CA3012* MC1312PQ 195 [ TBABS0Q =330 (7427 27 174110 24! 75491 024003 8314183 138[4238 IS8
20V--6A 290p [45p p&ip) Ea3014* 137 |MC1295 ~ 330 | TBAG41-At2/ |7428 35174111 6874180 85175490 g2 814239 108
CA3018* 68 | MC1496L* 92 | BX10rBX11250 {7430 17174112 125174181 165 4045 14514408 720
SOUA: V-4 BV-4A; 9V-2 54 9v-2.5A; 12v- | ¢A3026 170 |MC1710 79 | TBA651 180 (7432 25 |74116 19874182 88 4046 128(|4409 720(4241 135
T BV T bA 15V 1 BA 2oV 24 | §A3020 170 (MCIT10 . 23 |TBASSS  "5e 17433 40 |7a118 |83 {74184 135| CMOS®|4047 87|aa10 720{4 43 185
oV R S YA 21 A 3V A SOV BA 3 7437 74 froad) 373
Lon i oy CA3028A* B0 | MC3360P 120 | TBAB10S 9 30 119 149 174185 135|4000 154048 5Bl4411 9858|4550
p{50p p&p] CA3035 240 | MC3401 52 | TBAB20 70 7438 33 {74120 115 (74188 275|4001 15|4049 4814412V 1380[4554 :1"23
100VA: 12v 4A 12V-4A: 15v 3A 15V-3A; | CA3036 110 | MC3403+ TBA920Q 260 17440 17 174121 2574190 95|4002 16|4050  4Bl4415F 795[4556 72
20V-2.5A 20V-2-5A; 30V-1.5A 30V.1.BA: | CA3043 190 | MEM780 205 | TCA965* 120 {7441 7474122 46 4051 72|4415v 4557 451
2 o A o A BVt Ao | CAJo4s* 120 | MEC4O00B 88 |1DAT022 575 | 7442 68 |74123 74191 954006 934087  73(4313Y 13214558 Tos
{60p p&p! ¢A3046+ 71 |MFC6040* 97 |TDA1024 1450 | 7443 115 (74125 38174192 9814007 1814053 724457 4559 375
iN-ERPERH b €A3048 200 | MK50253% TDA2020 320 | 7444 112174126 5774193 98/4008  82}14054 11 545 14360
(B D o added above our normal | $43048 200 1 U0 0820. 650 | TLOGICY 76 | 7445 94 (74128 7474194 98|acos  38|4055 12814433 99514567 219
postaicharge) A Eoee 30 I MK20398+ @35 | Troancpe 125 |7446 94 (74132 7374195 98|4010 3814057 19504435 825|456, 533
DENCO COILS BOA Valve Base 25 | CA3081* 190 | MM5307* TLO64CN* 109 | 7447 8274136 6574196 983|401 184059 48014440 1275 {4566 155
Dual Purpose 'DP RDT2 92p | CA3089E 210 |MM57160* 620 | TLO71CP* 76 |7448 58 | 74141 56174197 80[4012 18[4060 11514450 295
VALVETYPE RFCB chokes  91p Ca3090AQ 398 | NE543K 210 | TLO72CP* 126 [ 7450 17174142 209 (74198 150/ 4013  42{4061 142514451 295 3288 2%8
Ranges: 16 BLYL ~ REC7I19mH) ~96p | ca3ioa = 200 [NEsad 188 | TLO74CN: 199 7451 17 (74143 314 74199 1604014  80[4062 1985|4452 pia i
Rd. Wht. 86p 1FT 13/14/15/16 CA3130* 85 | NE555° 29 | TLO81CP* 48 (7453 17 4063 110 pory 126
6-7B.Y.R  76p 17 85p | CA3140+ _ 70 | NE3SepB* 60 | TLOB2CPr 98 |7494 1774144 314 74221 132{4015  82[4088  5g|4490F €95|4580 534
1-5 Green_  92pt 1FT18/1-6 82p | [&17108% 782: N oDE o0 | T Oe2Cr. 139 |7450 1774145 6517424G 20414016 454057 3g0|3430V 5254581 297
Ttype (Transister 1FT18/465  108p | |GL7109+ 976 |NES61® 385 | UAA170 198 | 2470 2874147 178 74247 20414017 824068 224501 194582 130
Tuning), TOC1 86p | icLa +340 | NESG2g* 410 | ZN 7472 25 |74148 109 |74248 240|4018  87[4069 20]4502 120{4583 75
038CC 414 90
Ranges: 1-5 Bl Y. MW 5FR 82p | lCiBO3BCC 340 INESOBT  Ade|ZNds4e 130 |7473 3274150 99174249 20414019 4814070 32|4503 @94584 &3
R Wht. e3p MWAWGFR 103p 13917474 27174151 64174251 12514020 99la071 2114506 S1i4585 105

ICM7215 NES65A* 120 ' ZN425E*
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OPTOELECTROMCS‘ SWITCHES® VDU Chip -
WATFORD ELECTRONICS LEDS + 7Se ment Displays TOGGLE 2A 250V
Ti206 Rew 12613 8 ¥$ 285 [SPST 28 and MODULE
TI311 G- 136718 | S0 875 |DPST 3
(Continued from opposite side) 5‘-'22'-1512(939"0\” ]“g E%x%aéi 9 }2-’; 4 pole on off 54 ' Convert your TVintoa
02" Yellow, TI'[322 g~ C(hn 115 |suB-miIN VDU by using the.new
DIODES *BRIOGE SPEAKERS G/, Bmborg 19 043" C.Cth 99 |TOGGLE - Thompson-CSFTV-CRT
AAt19 15 | RECTIFIERS 2 DEEA Anod 99 |SPchangeover 59 controllerchip, SF.F 96364,
aAi29 25 | lplasticcase) OREaZ2 § 180 |SPSTonoff 54 : ; :
1 TA/S0V 20 2N5777 45 120 |SPSThiesed 85 | Yes, you can tune in to Radio | 16lineby64 Characters
AAY30 25 0
AAZi5 15 | 1AN100v 22 D SATORS MANBGA%” }gg BPPB¥?:/ISSF ;g . textrefreshment. Cursor
BA100 10 }ﬁ/l‘ztggx %g HHJIA/Z gg :::’:‘:?dSICryftr::rt‘)lsplay DPDTBiased 115 4 back on Medium Wave by management, Cursor
BY100 24 | 1A/600V 34 digit SLIDE 250V « Managementon screen.
BY126 12| 2480V 35 |sosw TiLt17 110§ 37 OR4 digi 3158 TApeOT 18 using our easy to assemble Line erasing, Compatible
BY127 121 Sa200v  4lrmaGse ] VOLTAGE REGULATORS® apeor ° " 131 LW- MW-Converter. Just | withany Computing
S0 R | S g AT as | TSN, L, | T DORDGHy | ety 2t o
H , V' -—Vve 2 . . H H H
oms7 1z | aaoov 72 [3AOOY 29 15,18V 146poach 82.12A155v o 158 | Sinatondea " place it beside your radio and ) ZQ?S?QE :‘;;-;g;'
4A/200V 75 LM309K 135 | —ve 1ABY. 12V i : g
oa70 12| Giacov 79 |8iacov  es | 393K 595 | LM320-12—ve 99 |lEchine 1 you tune in as before. AY.5-1013UART  £4.50°
0A79 12| 4n600v 105 |BABOOV 108 | yUREor12 150 | LM320-15—ve 165 |SLETED 85 3.20°
0A81 15 | 4A/800V 120 }gmggg gg 1A—ve:5V,12v 220 | [M341-15.ve' 98 | SoTGRr 02 SFC71301 ROM £8.20
s .05
gﬁgg 12| BRa38y 72 |15aric0v 88 YariableYPS ;v 45 | MINIATURE Complete set of parts SFS80102 RAM [£2;05 8
0AS7 —= 6| 6A/A00V 85 |1EA/A0OV 105 | pragric Case: -ve | LM304HOto +40V 240 | Non Locking . . 7415163 £1.18
8vied 56 |26A/800v285 | SRR GGIVEY, 6.2 [ LM317H+12—37 100 Pushomake: 15 1 including assembl UHF Modulator 250p*
6. 0-1A (T092) 5V, 6:2,
0A95 81 UMiBDIL 40 [40869 95 | gioy 12y 15V © 30 | LM317K +1-2t037 350( Push Break 258 Compl.Module  £136-50*
0A200 9 IDIAC® 1A [f0220) Bv, 12y, | M325N 118y~ 220°| pockeR: (Beaki | instructions ‘
0A202 8 ZENERS ST2 25 | 15V, 18V,24V 85 | LM326N+12v 240 |Bezel 5A250V Data Booklet 30p
IN914 4 | Rng: 2v7-39v VEROBOARD®  Pitch Bezel.  5A250V PST % ASCli Coded 56 Key
IN918 5| 400mw_9p 0-1 01 01 015 | ROCKER: (white) 5A 250V SP change- Keyboard
IN40O/2* & | Rng: 3Vv3-33V (copper clad) (plain) over centre off 30 Y Y
IN40O3* 6| 1:3W 17p |21x33" 46p 39p 3ip 24p S £€59.50(75p p&p)
[ -] ROCKER: (illuminated, red) Chrome
IN4004/5* 6 R ggg 2 — 3P| focisAzsovse 52 RS , S rT]
IN40O6E/7* 7 A 50 30 o 74LS* (TEXAS 741835
INa148 4| MenwAETao |31X20. B2p  B7p  SO0p  43p | ROTARY:'Mske-A-Switch’ Make 741500 13 741847 63 |74L5123 70 |74L8173 105 7415251 134 { 7415365 65
3x17. 14 (d D | rotnownmetwaYSwiteh-AdiEstable 74LS01 13| 740548 120 [ 7415124 180 | 7415174 106{ 7415253 142|74L5366 €5
1S44 20 | BA102 25 |334x17 218p 180p 141p 12 Stop Shafting Assembly,
oo To| SHiGE BB |IE B P MV ) Rnatihite eSS s s 8 i e in) s g ) o8
] L
3a/s00v+ 20 | BR109B 40 | Pitof36pins 1358 | Mains Switeh DPSTtofit 34 1741504 14| 74L554 28 |741S132 95 |74L5183 298] 7415259 160 [ 7415373 180
3A/600V* 27 A 995 | Break Before Make Wafers, 1 pole/ 74LS05 23| 74LS55 307415136 55 |74LS189 7415261 450 | 74LS375 160
3A/1000V* 30 . (nsertion 100 2y 12 'way, 20/6 way, 3p/ way, 4p/3 way, 741508 22| 74L563 150 [ 7415138 85 [74L5190 140( 7415266 52| 7405374
6A/600v 65 | NoiseDiode |VEROWIRING PEN® - Spool  325p | 6p/2 way ' 47 1741509 22] 740573 467415139 85 |74LS191 140| 7415273 244{74L8377 212
25J 160 | Spare Wire (Spool} 80p; Combs 7p ea. 74U510 20| 74LS74 41]74t5145 108 | 7415192 132] 7415275 250 | 7415378 184
~ < Spacerand Screen 51741511 22{ 741576 487415147 170 | 7415193 130{ 7415279 66 17415379 215
SCRis FERRIC CHLORIOE 3 ROTARY: (Adjuutnblesto 741512 23| 74LS76 4017415148 173 | 7415194 166| 74L5280 250 | 74LS384 86
[Thyristors L. ALUM, BOXES| !b bag Anhydrous 65p + 30p b & p. | 7 pole/2 to 12 way, 2p/2 1o 6 way. 3 pole/ 74181338 74.578 407415151 96 |74L5195 136 74L5283 192 | 74LS385
TATogy & | yen B ETCHIREBISTRER" 2y a oo Suay 1761215 30| 740882 118] 74LS185 38 |741S197 120| 74La703 128 | 7415390 230
3x2x1" 48 i 7 4LS1
1A200v 47 | 256114 ea LPlssparetip 5p ROTARY'Ma'"SZSOVAC"‘A"‘p 45 740520 20| 74(586 43 |74(S156 96 |74LS195 | 7415295 185 | 74L5393 230
1A400V 52 | 4x4x 68 | COPPERCLAD BOARDS* 741521 22| 74L.S90 38|741LS157 76 [74105200 348 74.529B 68 | 7415395 218
1a600v 70 | 4x23xii- 64 | Fibre Single-  Double- _ SRBP | PWPROJECTS 741522 22| 74L591 104 | 74L5158 96 (7415202 345| 74.5299 468 | 74.5396 215
4ax58x13 78 | Glass sided s|ded 75"x7 General Coverage Receiver, Chromachase, § 740526 48| 741592 89 {74L5160 128 | 7415221 96} 74LS300 175 (7415398 276
BA300V 35 | 4528%2% g4 |67x6" 75 80p | 4nrs. Digital gl k. 'JUBILEE’ Electronic | 74L527 28| 74LS93 89 |74LS161 98 (7415240 236 74L5302 175 | 74L5399 230
SAG0OV 43 | 5xakz- 82 |6'x12  130m 17gp Ore G P o SW Bactiuer, an. ]74L528 48| 741595 116 17415162 138 7415241 2311 7415323 468 | 7415445 150
8A300v 48 | 6x4x2” 88 [SOLOERCONPINS® (990 20nel8 LaaPOse eceiver, Has §741 530 221 741596 116 | 74L5163 102 [741.5242 232 7405324 240 | 7415447 144
8A500v 58 | 7x5x21" 114 | 7607ins 50p: 1000 pins 400 & Smoke Sensor Alarm, Metal Locator, 1741532 27( 7415107 44 | 74LS164 114 | 7415243 232 7415325 290 | 7415490 180
sAco0v 85 | 8x6x3° 148 ZE pins400p | -pyURBECK’ Oscll Audio Distortion § 74LS33 39| 745109 55 74L5165 75 |74L5244 155 7415326 294 | 74L5668 162
10x7x3: 172 IDIL SOCKETS® Low Profils TEXAS) | Moter, "AVON' 2m FM Transmitter. |74L837 38| 7418112 55 | 7415160 226 | 7415245 270) 7415327 286 | 7415609 182
12A300V 59 | 10x44x3'142 | 8 pin 10p; 14 pin 12p; 16 pin 13p; 18 Acoustic Delay Line 741538 39] 7415113 50 [ 74L5168 155 | 7415247 190] 7415346 185 | 7415670 248
12A500V 92 | 12x83" 165 | 20p: 20 pin 2 p: 22 pin 360: 29 5in 30ps N 741540 28] 745114 50 | 74LS163 150 | 74LS248 190{ 74LS347 48 74156731050
c1060 38 | 12x8x3" 220 | 28 pin 42p; 40 pin 55p; 64 pin 220p end SAEplus 5p per list. 741542 981 7415122 7017415170 288 17415249 190! 74L5348 186 74156741450

Altek Instruments . 12 Fidelity Fastenings . _ . 6 Radio Components Specialists . 10
Ambit International . 80 81 Flairline Supplies . . ... 88 Radio Exchange Ltd. . 5
Antex {Electronics) Ltd. Cover IIf . Reed Hampton (E.S.E.) ... Lo 176
: R.S.C. (Hi-Fi) .. - 3
ggﬁ;%zsaée; D‘t’lv"d é; R.S.T. Valve Mail Order Co. ps 103
Bamber B. , i 4 G.T. Information Services o 83 Radio & T.V. Components Ltd. 7
Barrie Electronics .. 85 Greenweld Electronics ... .. 81
Bentley Acoustics . . e 6 Scientific Wire Co. The P ... 83
Bib Hi-Fi - . 8 H.A.C. Short Wave Supplles ... 88 Scopex (Calscope) . 4
Bi-Pak Ltd. 18,19 Harversons . L. 18 Solid State Security ... : - .. 83
Birkett J. w29 Heathkit = .79 Sonic Hi-Fi . e 14
Bowes C. ... 25 Home Radio a1 Southern Valve Co. ; 6
British National Radio & Electronics e Spectrum Communications L 83
School .91 . Squires, Roger ... . ... 81
Bull, J. ... — ... 50 :hli.:&g‘icit(r:ogms 1:73 Sternway Electronics .. |
T Swanley Electronics - ... 10
™ Kramer & Co. .. e . 14
Cambridge Kits ... L gé Technomatic Ltd. . 18
Caranna C. ‘. . Timetron . g o 14
. Leeds Radio . . .. 81
~ Catronics ; w10 T.K. Electronics . = oo 82
. London Electronics College .. 83 ’
82321::231(:5 2732 Lowe Electronics 5 " 5 T. 7. Electronics . s ... 49
Colomor.. : 1%
Continental Spemallsts 3 Manor Supplies .. 6 Van Karen Publishing ... . ... 83
Cox Radio (Sussex} Ltd. <+ 82 Maplin Electronic Supplies ... Coverlv  Vero .. - o 81
Crescent Radio ... ... «. .. 80 Marghall A (London) Ltd. o0 77712 Vintage Wireless Company ... .. 82
C.R. Supply Co. ... . . . 82 Metac - 79
CW.AS. Alarm .. o - -~ 83 Mhel Electronics . ... 84
Milward, G.F. ... oS e oM Wales, P.J. (Plessis Electronics)  ~ ... 1§7J
Dart Stationery ... ... 84 Watford Electronics 86,8
v Co. = 84 Webster Electronics ... : ... 80
Gudicy'Ce. Edasoim : Osmabet e o 14 wiliamson Amplification .. .. sa
Wilmslow Audio .. 85
Electronic Brokers Ltd. e ... 82 Partridge Electronics ... ... 25
Electronic Design Asso<:|ates 1 Progressive Radio oM _
Electrovalue . 2, oo 61 Powell, T. - Cover Il Z & | Aero Services .. 88
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Head Office and Warehouse Retail Shop
44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD
LONDON W2 5SF 5 LONDON W1
Tel: 727 5641/2/3 Reg No. 242 1255 03 . Tel: 580 m:lua
Please send all correspondence and Mail-Orders to Head Office pen all day Saturday
A SELECTION FROM OUR STOCKS OF FULLY
GUARANTEED FIRST QUALITY VALVES
18367 065 | BAXAGTB  1.00] BCY5 1.00 | 12AT6 0-60 | ECF20D .90 | EM&4 0-60 | PCL81 0-65 | PY82 0-55 | UCC84 0-75
1R 0.50 | BAX5GT 1-30 | BCY7 1.00 | 12AT7 050 | ECF201 080 | EM87 1.08 | PGL82 0.80 | PY83 0-70 | UCC85 0-55
1X28 1-20 | BBAB 0-45 | 60068 145 | 12AU8 0-65 | ECF801 095/ EY81 050 | PCL84 0.75 | PY88 0-75 | UCF80 0.75
5AT8 0-80 | BBES 0.48 | 6DTB 0-80 | 12aU7 0-47 | ECF802 0.95 | EY87 0-50 | PCLSB 0-85 | PY500A 1-30 | UCH42 0-90
5T4 0-75 | BBF5 0-85 | 60T8 080 | 12AV6 0.85 | ECH42 1-10 | EY88 055 | PCLBOS 0.75 | 1721 7-80 ! UCH81 0-65
5U46 0-60 | 68F6 075 | 60WA 0-90 | 12AV7 1.00 | ECH81 0-56 | EY500A 1-50 | PD510 3.35 | 1122 780~ UCL81 0-70
5U8 0-75 | 6BG6G 0-30 | BESS 100 | 12007 0-55 | ECH200 0-80 | EZ80 0-50 | PL36 1-10 | U25 1.00  UCL82 0-75
5V46 0-60 | BBHE 0-85 | 6EVS 150 | 124Y7 085 | ECLSO 060 | EZ81 0-50 | PL81 0-80 | UZB 1.00 jUCL83 0-80
5X46 0-80 | BBJS 1-20 | BEWS 0-80 | 12BA6 0-65 | ECL8T 9.75 | GY501 0-90 | PL82 0-55 | UABCSO 0-58 |UF41 1-00
5X8 0.90 | 6BJ7 0-65 | BGH8A 0-80 | 12BF8 067 | ECL82 0-60 | GZ30 0-65 | PL83 0-50 | UAF41 0-80 |LF80 050
5Y36T 0-65 | BBK4B 1-40 | 66K5 070 | 12BH7A 075 | ECL83 1.15 | 6Z32 0-65 | PL84 0-75 | UBCA1 0-70 | UF85 0-50
574GT 065 | 6BN4A 0-90 | 6GK6 90 | 12BL6 0-70 | ECLB4 0.70 | 6Z33 3-80 | PLG04 1-05 | UBC81 0-60 | UL84 0-85
6AB7 0-60 | BBNG 0-80 | 6J4 1.20 | 12B06 099 | £CL86 0.65 | 0A2 0-55 | PL508 1-30 | UBF80 0-60 | UM8B0 0-60
BACT 0-80 | 6807A 0-65 | BJ5GT 080 | 12BY7A 0-88 | ECL8B 085 | 0A3 075 | PL802 2-80 | UBF89 0-60 UMS? 075
6ADS 0-60 | 6BRBA 120 | 6J6 0.56 | 12€U8 .90 | EF80 0-40 | 082 060 | PY81 0-70 | UBL21 0-85 UMS4 045
BAF4A 0-80 | 68S7 230 | 6J7 0-80 | 19A05 0-75 | EF85 .48 | 0B3 0-75
BAGS 0-65 | 68U8 085 aksgr ggg ;gasss gsg &;aa 860 ggg 11] 47;2
6AG7 085 | BBW7 1-00 | BKBGT . A3 70 | EF§2 0-75 .
BAHB 095 | 6878 0.65 | 6L6GT 0-85 | 3583 0.85 | EF97 0.70 | 003 0.75 OSCILLOSCOPE TUBES
BAJS 065 ggu 0-70 ggm ggg ggcg ”3 Ersg g-sn E/c\ggao ggg current production. Made in USSR
BAKS 0.55 | 6C4 0-55 | 607 . C .00 | EF183 70 . P : ;
BAKE 075 | 6CSGT 0-60 | 65A7 0-80 | 50EHS 0.85 | £F184 0.70 | PC88 0:32| One inch Tube Type 3LO 11. This tube is
BAKT 0-85 | 606 0-50 | 6SG7 0-80 | DAF96 060 | EFL200 1.20 Ecgs ggg a good replacement for 1CP31. Tube
BALE 040 | 6C8G 060 | 6SK7 0-80 | DF36 0-60 | EHI0 0-60 | PCa7 - it ; ; :
6AM6 070 | 6CB6 055 | BSLTGT 070 | DK92 1.00 | EL33 2.50 | PCI00 9.55| characteristics are identical with those of
8AMS 0-70 | 6CG7 0-70 | BSN7GT 070 | 0L96 0-60 | FL36 0.95 ;cgg‘z 050| 1CP31. As the connections are different
BANS 2.50 | BCGBA 0.75 | 6507 0-80 | ECC84 060 | EL81 0-65 | PCC85 060 ; ; :
6ANS 085 | M7 0.80 | BSR7 0.80 | EcCas 048 | E82 0.60 | PECas 0.68| the tube is supplied complete with base,
gAus 0-83 BCN7 I-z;g 6VEGT g~65 Ecgss l;g EL83 u-sg ;gg?gg (11.33 connection diagram and technical data
AS6 1-00 | 6c08 0-75 | 6X4 -60 | ECC88 0.75 | EL84 0-4 - .00* i
6ASTG 120 | 6657 085 | 6X50T 060 | ECCB9 0-80 | £L86 9.78 | PCFa0 9.gs| £12-00*. Three-inch tube Type 3BP1.
BATE D75 | BCUS 1.00 { 6X8 o-go ECC189 0-80 | EL95 0-70 ;gng 3-22 This well known tube used in "PURBECK
BAUS 050 | 6CUS 100 | 1246 0-60 | ECF80 060 | FL504 680 | PCF . : ; EQ *
BAVB 0.75 | 6OWA 3.75 | 12AL5 0-65 | ECFB2 0-55 | EM80 955 | PCF86 075 | Oscilloscope can be supplied for £7-50.
BAWSA 0-75 | 6CX8 1-00 | 12A05 0-60 | ECF86 080 | EM81 0-60 | PCF8O0B 1.00{ 14-pin base for the above £0.80.*
VAT is not included. Please add 124% on all items except those marked with asterisk, on which VAT is 8%. Postage and packing charges are £0-10 per £
subject to a minimum of £0.30. Minimum order charge for Approved Credit customers £20-00. Minimum Transaction Charge for mail orders £1-00.
OUR NEW 1978/1979 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0-30

SHORT-WAVE

“lAI [] KITS

WORLD-WIDE REGEPTION

*H.A.C.' well known by amateur construciors
for its Short Wave receivers, now offers a
complete range of kits and accessories 1o suit
the novice and the expert.

£10-50 INCLUSIVE—the ever popular and
easy to construct DX receiver Mark IIN;
containing all genuine short wave components.,
drilled chassis, valve, accessories and full
instructions.

NEW T TWIN TRANSISTOR RECEIVER,
selective, sensitive and with fantastic reception,
yet needing only a single PP3 battery, at
£12-50 this receiver is outstanding value, and
will give you hours of interest and enter-
tainment.

Lastly the K and K plus Gllustrated above)
for the more advanced constructor. This
receiver has recently been re-designed for even
better reception. ‘Ail orders despatched within
7 days. Send stamped and addressed envelope
now for free descriptive catalogue of kits and
accessories.

SORRY, NO CATALOGUES WITHOUT S.AE.

“H.A.C.” SHORT-WAVE PRODUCTS

P.O. Box No. 16, 10 Windmill Lane

Lewes Road, East Grinstead, West
Sussex RHI9 3SZ
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PLEASE
MENTION
PRACTICAL
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WHEN
REPLYING
TO
ADVERTISEMENTS
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Newest, neatest system
ever devised for storing
small parts and components:
resistors, capacitors, diodes, trans
sistors, etc. Rigid plastic units inter-
lock together in vertical and
horizontal combinations. Trans-
parent plastic drawers have label slots. ID and 2D
have space dividers. Build up any size cabinet for
wall, bench or table top.

As supplied to Post Office, Industry and
overnment Depts.

SINGLE UNITS (ID) (5in x 2}in X 2&in).

£3 50 DOZEN.

DOUBLE UNITS (2D) (5in X 4%in X% 2%in).
£5:50 DOZEN.

TREBLE (3D) £5:50 for 8.

DOUBLE TREBLE 2 drawers, in one outer case
{6D2) £7 90 for 8.

EXTRA LARGE SIZE (6D1) £6-90 for 8.

PLUS QUANTITY DISCOUNTS
Orders over £20, less 5°%,. Orders over £60, less 71,
PACKING POSTAGE CARRIAGE: Add £1-00 to all
orders under £10. Orders £10 and over, please add
10%, carriage. Quotations for larger quantities,
Pleass add 87 T. to totai “remittance.

All prices correct at time of going to press

Mcdery , slim-line power panel, countless uses n
home, office, factory, showrooms. Perfectly safe,
unbeatable. Can be mounted on wall or trailed
anywhere in room. Neat rubber base. Smart PVC
outer cover. White £3.30 P&P 60p,

(Dept. PW4)

FLAIRLINE SUPPLIES
i24 Cricklewood Broadway, London NW11
Tel. 01-450 4844
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Model TCSU1 Soldering Station

CTC 35watt—

The TCSU1 soldering station with either the XTC 50watt—24/26
vo!t soldering iron or the CTC 39 watt— soldering iron for

pin potnt precision and exceptionally fast recovery time

We have put at least twice as much power into irons which are
already well known for good recovery time, The temperature
control stops them from over-heating: the “fail-safe” electronic
circutt provides protection even if the thermocouple fails
TCSU1 saldering station £ 38.10 XTC and CTC irons £14.85
inclusive of VAT and P &P.

- Model CX- 17 watts
==

a miniature iron with the element enclosed first in a ceramic
shaft, then in a stainless steel. Viitually feak-free. Only 7%;
long Fitted with a 3/32” bit. £4-37inclusive Of VAT and Fap
Range of 5 cther bits available from ' down to 3:64

Model X25-25watts

A NN ————
e —

A general purpose iron also with a ceramic and steel shaft to
gIve you toughness combined with near-perfect insufation.
Fitted with 178" Dit and priced at £4-37inclusive of VAT and
P.&P. Range of 4 other bits available.

Y/
Model SK3 Kit Model SK4 Kit w

Contains hoth the With the
model Cx230 model

soidering iron and .| X25/240general
the stand ST3 purpose Tron
Priced at £6-21 Ay and the 573
inclusive of VAT o stand. this kit
and P&P : ; is @ must for

1t makes an every toolkit 1n
excellent the home.
present for the Priced at £6-21
radio amateur, 1 incusive of VAT
modelmaker or - ano P.&P.
hobbyist. :

Model SK1 Kit

This kit containg a 15 watt miniature
:soldering ron. complete with 2 spare
bits. a cail of solder. a heat sink
and a hooklet How to solder: Priceg
at£6.48 nclusize of JAT and P.&P

Model MLX Kit

The soldering iron in this kit can be
operated from any orwinary car battery
it is fitted with 15 feet flexible cable
and battery clins. Packed ina strong
plastic envelope it can be leftin a
car. a boat or a caravan ready for
soldering in the field.. Price £4.83
inclusive of VAT and P.&P.

Antex Ltd Freepost. Plymouth PL1 1BR Tel 075257277 P
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A digitally controlled stereo synthesiser the 56008
with more facilities than almost anything up to
£3,000. Build it yourself for less than £700. Full
spemf;catmn inour catalogue

I'TI("DLIID

ELECTRONIC SUPPLIESLTD
Allmailto:-

P.O.Box 3, Rayleigh, Essex SS6 8I_R.
Telephone: Southend (0702) 554155

Shop: 284 London Road,
Westcliff-on-Sea, Essex.
(Closed on Monday).

Telephone: Southend (O

A massive new catalogue
fromMaplin that'seven
bigger and better than
before if youever buy
electronic components,
thisistneone
catalogue you must

not be without.

Over 280 pages -
somein fuli colour
-it'sacomprehensive
guide toelectronic
components with
hundreds of
photographsand
illustrations and page
after page

ofinvaluable data.

RUEPMIR
o —

Qurbi-monthly |
newsletter contains
guaranteed prices,
special offers and
allthe latest

news fromMaplin.

Multimeters, analogue and digital, frequency
counter, oscilloscopes, and lots, lots more at excel-
lent prices. See cat, pages 106 and 183 to 188 for

.detaﬂs

you build it yourself. Full spe fication in our
catalogue. =

Post this coupon now for your copy of our
1979-80 catalogue price 75p.

Please send me a copy of your 280 page catalogue
assoon as itis published (8th Jan.1979). | enclose
75p butunderstand thatif | am not completety
satisfied ! may return the catalogue to you within
14 days and have my 75p refunded immediately.
Ifyoulive outside U K. send £1or ten international
Reply Coupons.

NAME

ADDRESS

—————a ol T
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