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electronics

HIGH ST.,, HANDCROSS, W. SUSSEX 0444 400786

TRY OUR TELEPHONE SALES SERVICE

FOR
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inc. VAT & CARRIAGE
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£ 3 5 9 freigcﬁg:?vzry
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A £49L.00 1CON 1020 . cerrres E15900 W ICOM ICZIGE FM L ovianiiiiicianiiiinieaand¥i,, . £255.00
. £488.00 FDK PALM IV ... ) i lll]“ THOO FM ... . £265.00
. £499.00 TRIO TRIIOO ., .overeevennrans FDK Multi 750E Multimode £299.00
..., £569.00 AOR ARMEA ICOM IC260E Multimode ... £339.00
.. £639.00 TRIO TR 2400 i ... £198,00 @ TRIO TRY000 Multimode £345.00
.. £690.00 YAESY FT207R ......... .. £199.00 YAESU | TAR0R Multimode .

£359.00 '

e
s

P L E158.00

LOWE SRN30 e, 1

@ . YAESU FRGT e ks : X

e TRIO RIO00 ..., .oeeeree anas T .
YALSU FRGTI0N0 .20 £309.00 |
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BEARCAT 220FR
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' MOBILE ANT! N\;\L (ANl with rLuem:mu nCnrriax:

MORSE EQUIPMENT
O S Sif AT LAST A POWER it i
ME 71} cre paddic L£10.50 (£0.50) 3% AT |4 LTS £l .
EK 121 Elbug o .. £29.95 (£0.50) W e cevenen L !
EKMI2 M: |||.h|||.‘ \l.h Lo £10.,95 (£0.50) SUPPLY ITH |4_ \1II. 1 : ”.I l:;l 1

EK 130 Electronic heyer ... vree £74.00 {—) H s

SWR - POWER METERS Overvoltage Crowbar Protection

YA 3 Twin Meter ... oo E1150 (£0.50) ShE

l_r)(i‘;\t‘!\I-lﬁ-‘:tlllfll‘-ljl\lili:n\[“ 03445 (£0.75) B Current Limit with Voltage Foldback J it cue 0
4 g LLE 150 2} R . . MAGNETIC MOUNT
WELZ SP200 (1.8 130 Mile) ..... ﬁ;gg ey Thermal Overload Protection BOOT LIP MOUNT
£52.80 (—) MICROWAVE MODULES

| £69.95 (—) AND IT’S MADE IN THE UK!

- ETLOD(—)

ST £
CABLE MOUNT L es0 (£0.50)
£3.50 (£0.50)
. £695 (£0.50)
_£350 (£0.50)

... £27.90 (£0.75)
£34.90 (£0.75)

6H
= IH\“)‘H\IIIJI hatee
DATWA CNAI01A0-500MH2)

SAFETY MICROPHONES :
ADONIS MMI02S A _s209s050) | DRAE 13-8V Power supplies. 2
13 tind + Up/Down . £29,00 (£0.50) MMEK ‘4"“‘ 144

ONIS } ZFU Swan Neck + Upi Down.. £30.00 (£0.50) 4 amp £27.95 (£1.50) MME H 2
DM“:\ RM940 infra red link............. e 45,00 (£0.30) bl 13 o
DESK MICROPHONES o] Samp £44.95 (£2.00) ¥ 1»w,”;i‘fl‘,’.'r'.‘f‘tr"':,'..
A 181 ppedY i i .95 [£0.75)
TRIO MC 50 (Dual Imped ... £24.15 g0y | 12 amp £69.00 (£2.00) .“.‘” ’”."‘""*-“ reaeees

ADONIS AMS02 Compressor
ADONIS AMBO2 Compressor Mic ]
PROBLEMS WITH T.V
YAESU Low Ps S l!'l[l\ll]\\\-}
TRIO Low Pass Filter LE3I0OA (TKW)

HP3A High Pass F 1I[u TV down lead)
Ferrite Rings (Pair) ..

£3900(5075 0 74 amp £92.00 (£3.00)

.. £59,00 (£0.75)
N.B. These are prices for 1
~m3s0(c025) 0 Fully Protected British power supplies. J§ Mass ios pr

W‘M(m'm'h h MMA 144V Preamp <| e

2 MAIL ORDER — RETAIL CALLERS 9-5.30 PMIL.
=~ H]GH ST., HANDCROSS, W.SUSSEX. 0444 400786 -

TO ORDER ANY OF THE ABOVE ITEMS SIMPLY WRITE, ENCLOSING A CHEQUE OR PHONE YOUR CREDIT CARD NUMBER

. £69.00 im 75

. E14.95 ;
- £34.90 (£0.75,
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TH E s H I M IZU s s 1 0 58 80-10 metres ssb/cw transceiver

see it. It's a great little rig.

SE-NB  Noise blanker kit
SE-FMrx RX FM discriminator kit
SE-FMix TX FM generator kit
SE-MK  RX marker kit
0.5 CWF 500 Hz CW filter

7 Optional band crystals

This super new transceiver covers 80-10 metres, gives 10W out and is smaller than
anything else we have seen so far. Ideal for transverter driving, the SS105S has
FM transmit and receive options as well as excellent performance on SSB/CW for
HF band use. The SS1055 is supplied in semi kit form so as to keep down the
price, but all the RF and mixer boards are ready built and aligned so no test equip-
ment is required. All the cabinet work has been carried out so all you have to do is
assemble the IF strip, xtal oscillator, and fit them to the completed chassis. Great
idea and it brings back the flavour of home brew with the added advantage that the
rig will work when you've finished it. For more info, just ask us or come along and |

NETT.inc. VAT CARR. |

551055 B80-10m solid state SSB/CW/FM transceiver. Semi kit form 225.00 258.75 4.50
6.75 7.7 50

6 .
15.00 17.25 1.00
11.00 12.65 1.00
9.60 11.04 .50
19.50 22.43 .50
3.00 345 25

A H 245 2 metre hand held synthesized 144-146 5/1 watt.

A R 240A 2 metre hand held synthesized 144-146 15 watt.
AR 245 £178 inc. VAT. AR 240A £158 inc. VAT.  Carriage £1.50. s

CORDLESS INFRARED MOBILE MIKE

The Daiwa infrared mike system, comprising of a control
box, sensor and infrared mike enables you to dispense
with the hand mike and cable when operating in your car
or shack. By using an infrared beam audio is transmitted
from the mike to the sensor and then to the control box
which activates the transmitter. To transmit, press the
locking switch on the mike and talk. To receive, release
the switch and your rig immediately returns to receive.
When you have finished your contact return the mike to
its slot in the control box and the mike nicad battery is
maintained at full charge. For those of you who like fresh
air and drive with all windows open there is a matching
wind shield available at an additional 75p. So there we
are, the latest in technology to bring safety to your
mobile operation, the Daiwa infrared mike.

DAIWA INFRARED MIKE SYSTEM

£45.00 inc. VAT.
Carriage £1.50.

FREQUENCY COUNTER woser s 55

The HFCS55 is a sensibly priced, easy to use digital frequency meter covering 10 kHz-55 MHz in a single range. The
bright 5 digit display gives a direct reading of frequency when the built in telescopic aerial is placed near a source of
RF. The HFC 55 operates from internal dry batteries and is housed in a strong metal case to withstand regular and

continuous use.

HFC55 Frequency Counter £36.50 inc. VAT. Carriage £1.50 S

""n,,'::
POWER SUPPLY UNITS S
the PP1305 4 amp 13.8 volts d.c. £18.40 inc. VAT, ™

the PP137 7 amp 13.8 volts d.c. £32.00 inc. VAT. ‘:‘""w"

the PP1310 10 amp 13.8 volts d.c. £49.50 inc. VAT.
Carriage £2.00.

-

IE. Regulated Powet Supply

ranss PPA37 o
=
’ s ‘@

LOWE
ELECTRONICS LTD
CHESTERFIELD ROAD, MATLOCK, DERBYSHIRE. Tel. 0629/2817.

www americanradiohistorv com

Practical Wireless, April 1981



$ TRIO

TR '9 0 0 0 compact rig with FM/SSB/CW. scan and 5 memories.

The TR-9000 combines the convenience of FM
with long distance SSB and CW. It is extremely
compact . . . perfect for mobile operation.
Matching accessories are available for optimum
fixed-station operation.

TR-9000 FEATURES:

* FM, USB, LSB, and CW.

* Only 6-11/16 inches wide, 2-21/32 inches
high, 9-7/32 inches deep.

Two digital VFOs.

Digital frequency display.

Covers 144-146 MHz.

SS5B/CW search of selectable 9.9-kHz
bandwidth segments.

Five memories.

UP/DOWN microphone (standard) for manual
band scan.

Noise blanker for SSB and CW.

R-1000

*

hear, there and everywhere
easy tuning, digital display.

T R . 7 8 0 0 the only 2 metre FM mobile transceiver.

Frequency selection with the TR-7800 2-metre
FM mobile transceiver is easier than ever. The rig
incorporates new memory developments for
repeater shift, priority, and scan.

TR-7800 FEATURES:

* 15 multifunction memory channels, selected
with a rotary switch. MO to M12 . .. memorize
frequency and offset (+ 600 kHz or simplex).
M13 and 14 . . . memorize transmit and
receive frequencies independently for non-
standard offset.

* Internal backup for all memories, by installing

four AA NiCd batteries (not supplied) in

battery holder.

Priority channel (memory “14") and priority

alert

Covers 144-146 MHz, in 25-kHz or 5-kHz

steps.

Front-panel keyboard for selecting frequency,

transmit offset, programming memories, and

controlling scan.

*

pacesetter in amateur radio

SP-120 TR-9000
* RIT {receiver incremental tuning) for SSB and
Cw,
RF gain control.
CW sidetone.
Selectable RF power output ... 10 W (HI)/1 W
(LO).
Mobile mounting bracket with quick-release
levers.
* LED indicators ... ON AIR, BUSY, and VFO.

The R-1000 is an amazingly easy-to-
operate, high-performance, com-
munications receiver, covering 200 kHz to
30 MHz in 30 bands. This PLL synthesized
receiver features a digital frequency display
and analog dial, plus a quartz digital clock
and timer.

R-1000 FEATURES:

* Covers 200 kHz to 30 MHz
tinuously.

* 30 bands, each 1 MHz wide.

* Five-digit frequency display with 1-kHz
resolution and analog dial with precise
gear dial mechanism.

* Built-in 12-hour quartz digital clock with

timer to turn on radio for scheduled

listening or control a recorder through
remote terminal.

Step attenuator to prevent overload.

* Three IF filters for optimum AM, SSB,
CW. 12-kHz and 6-kHz (adaptable to 6-

con-

Automatic scan of entire band (5-kHz or 25-
kHz steps) and memories.

Manual scan of band and memories, with
UP/DOWN microphone (standard).

Repeater REVERSE switch.

Selectable power output. 26 W (HI)/E W
(LOW).

HEAD OFFICE AND SERVICE CENTRE

Chesterfield Road, Matlock, Derbys.

Open Tuesday-Friday 9-5.30, Saturday 9-5.00. Closed for lunch 12.30-1.

Tel. 0629 2817 or 2430.

For all that's best in ham radio, contact us at Matlock.
For full catalogues send 70p in stamps with your address. Mark enquiry PW.

<R

BO-9

PS-20

OPTIONAL ACCESSORIES:

* PS-20 fixed-station power supply.

* SP-120 fixed-station external speaker.

* BO-9 System Base . . . with power switch,
memory-backup power supply, and
headphone jack.

TR-9000 £345 inc. VAT.

Securicor carriage £4.50.

kHz and 2.7-kHz) for AM wide and
narrow, and 2.7-kHz filter for high-
quality SSB (USB and LSB) and CW
reception.

* Effective noise blanker.

* Terminal for external tape recorder.

* Tone control.

Built-in 4-inch speaker.

Dimmer switch to control intensity of S-

meter and other panel lights and digital

display.

* Wire antenna terminals for 200 kHz to 2
MHz and 2 MHz to 30 MHz. Coax
terminal for 2 MHz to 30 MHz.

R-1000 receiver £285.20
inc. VAT. Matching speaker
£26.45 inc. VAT.

Securicor carriage £4.50.

* LED S/RF bar meter.
* TONE switch to activate 1750 kHz repeater
access tone.

TRIO TR-7800 £268 inc. VAT.

Securicor carriage £4.50.

Practical Wireless, April 1981
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-PDANM NEW EXTENDED 1981 RANGE

BC1078
BC107C
8C108
| BC108A
BC108B
BC108C
BC109
8C1094
BC1098

AC107 25 |

37
2

BC172

BE104
BAX13
BAX 16
BY 100

MVR7805-NVRT824
MVR7905-NVR7924
7BLOS-78L24
79L05-79124

bk b i h o kb b b b b
NONS—“ONS<“ON-

-
o

19

09 | BCS4E6 10
09 | BC547 10
09 | BC548 10
DL

30 | BY176

cD4042
CDa043
Ccodaodd

all 58p Ea.
all 63p Ea.
all 28p Ea.
all 55p Ea.

BD147 95
BD198 95 |
BD199 99 |

0AT9
0AB1
OABS
OASD

CD4081
CD4082

CD4561

LM309K 1.
UATIMGHC
2.50

LM320 15v.

| BD20O

3
BD2394
HD2404
BD239A

2404,
BDZ240
BD.
BD
BDLOB
BDX32
BDY11
BDY17

| BDY20

BDY5ES
BODYSG

TRANSISTORS

MPSADS
MPSAQB
MPSARS
MPSASG
ND120
ocia

O

1.

2. 02
1. | BuZ04
1 35 | BU205  1.40
60 | BUZOE 1.90
1 60 | BU20B 0C139
1 36| 02 2.25|0CH0
31| GP3Do 40| OC169
36 | MJ4B0 95| OC170
38 | MJ481 1.05 | OC171
35 | MJ490 95 | OC200
34 | MJ491 115 | OC201
34| 112955 90 | 0C202
E 0C203
5}
37 | MJEB20 45 | R20088B
38 | MUES21 65 | R20108
30 | MIEZ355 90 | TIC44
28 | MJE30SE 65 | TIC45
28| BFeaa 38| MIEada0 o3 | TIPZS
28' 39 24| MPE113 52 | TIP29A
| BFR30 25 | MPF102 60 | TIP298
33| Brnd> 38| Mprios 38 | TiP29C
4 | BERSO | MPF105 35 | TIP3D
; .
13 [74L578 46 | 7415165 1.20 | 745279
13| 741583 68 | 7405166 1.70 | 74(5
15 [ 74L585 75 | 74L5168 1.80
15| 741586 38 | 74L5169 1.80
15 | 740590 | 7aLs170 250
22 | 7415173 95
1 [ 7415174 95
| 74L5175 a5
| 7405181 2.70
| 7415183 2,80

74L5180

74L5375
7415378
74L5386

90
20
22

1.1
2.50
260

85

1;
1.

141576

CAZ70BE
CA2800

l-’\JlM 4
CAJ043
CAJD4E
CAJ052
CA3054
CA3075
CA30BO
CA3081
CAJ08S
CA3089
IJ\JUS{J
CA3123
30E
3140E
LFasIn
LF353N
LF35G6N
LHOO42CH

LM317H
LM3 18H
LM320/6v

LM320/12v
LM320/15v
LM320/24v
L

L
LM339N
LM348N
LM3B0
LM38B1
LM3B2N
LM384
L 358
-I‘13900
LM3IS09N
LM3gTIN

MC1310P
MC1312

UATOSC

R
[
o

74L53931.10
7415395 2.00
| TAL5398 2.70
7415399 2.00
7415490 1.40
JALS6T70 2.50
CDTPUTEH

2114 1-32.40 |

2708 3.50
2516,

2716-5¢ 4.90
4116 2.25

272

uaAz41C

2741

e

UATAT(

12147

UATAB

48P

SMTGEO13IN 1.60
5N76023N  1.65
SNTG110 .50
SHN7G115AN 1.90
SHTGGEON a0
TAASS0B 35
TAAGZ 2.00
TAABE1B 1.50
TADI100O 1.30
TBA1208 70
TEAS40 1.40
TEAB4 1A 2.20
THABOO B5
THAB10S a5
TEABZO 70
THAS200 2.50
TCA270S 1.40
Znd 14 a0
ZTK338 15

TIP30A n707 2N2714 2N3823
TIP30B IN708 14 | 2N2904 24 IFET) 60
TIP3OC 2N711 30 | 2N2904A 26| 2N3303 12
TIP31 2NTT 30 | 2N2905 24 | 2N3904 12
40 [ 2N718 25 | 2N2905A 26| 2N3905 12
INT18BA 50 | 2 18| 2N3906 12
2N726 29 20 | 2N4058 12
2n727 29 20 | 2n4059 14
2N743 20 22 | ZN4AOBO 14
IN744 20 15 | 2N4DB1 12
2M914 20 15 | 2M4062 12
2ND18 30 15 | 284220
2N329 20 10 (FET} 35
2N930 1B 09 | 7n4z84 28
| TiP424 2NB4E a0 09 | 2na285 28
428 2N1131 24 09 | 2nN4286 28
TIP42C IN1132 24 09 | 2na287 28
| TIP2955 2N1302 25 20| 2n4288 28
TIP3055 2NM1303 28 20 | 2n4289 28
TIS543 2N1304 28 22 | 2N4290 28
11590 2N1305 28 45 | 2N4291 28
2N1306 35 42 | IN4292 28
2N1307 35 21| 2N4293 28
2M1308 40 21 | 2n4860
2N1309 40 29 IFET] 60
2N1599 35 a2 | 2N4923  BS
IN1613 28 16 | 2N5135 10
2ZN1711 30 16 | 2N5138 10
IN1BBY 45 23 | 2N5172 14
IN1BS0 45 29 | 2N5194 66
2N1893 40 .00 | ZN5245 40
IN2147 75 .05 | ZN5284 50
ZTX330 2NZ148 70 05 | 2N5296 50
ZTXE00 IN2192 38 09 | 2ZN5448 12
ZTX501 2N2193 38 09 | 2N5457
ZTX502 2NZ194 38 09 FET) 32
ZTXE03 INZ217 25 09 | 2n5458
ZTX504 2N2218 25 09 \FET) 32
ZTX531 2NZ218A 28 10 | 2M5458
ZTXE50 2N2219 28 10 IFETI 35
IN38B 2N2218A 30 09 | 2N5551 36
2N3BBA IN2220 20 09 | ZNGD27
2N2221 20 09 (PUT) 34
2N221A 22 10 | 2n6121 70
2N2222 20 10 [ 2N6122 70
2N2222A 20 1.40 | 2NG289 70
2N2368 18 1.60 | 25301 50
2N2369 14 2.20 | 25302 43
IN2369A 14 253024 43
2N2411 25 18 | 2530 56
2N2412 325 25304 n
INZ6AG 47 35 | 25305 80
2N2711 22 25306 80
INTOBA 2n2712 22 60 | 25307 80
" . .
200mA 1S020 100w 10 | IN5408 1000v 25
15920 50v 06 | 15021 200v 11 | 6Amno & b
15921 100v 07 | 1S023400v 13 | BYX38-30
15922 150y 08 | IS025600v 14 | BYX38-600 60
15923200v 09 | 5027 B00v 16 | BrX38-300R
15924300y 10 | ISO29 1000v 20 %fﬁ-uﬂo 60
1 Amp 1S031 1200v 25 g
IN4001 50v 043 1S10/50 50v 30
INGQO2 100v 06 3 Amp 1S10/100 100w 35
IN40D3 200v 06 | IN5400 50v 1S10/200 200v 40
INA0D4 400v 0B | IN5401 100v 1S10/400 400v 50
IN4DOS 600w 07 | IN5402 200v 1IS10/600 600v 6O
IN40DE BOOv 07 mgjgg 388\- % 1 3-'300 800v 70
34 1000 N v 1510/1000
#0017 " N5405 500v 1000v
1.5 Amp 5406 600v 15101200
15015 50v IN5A07 BOOv | 1200y
{1] 2 Amp RMS
1 Amp RMS P & Amp RMS
BR1/50v o | BREMO 35 | BRE/SOV 75
BR1/100v 22 24 ggg-;ggw gos
BR1/200v 25 : /200w
b BR2/400v 50
BR1/400v 29 | BR51000v g6 | BRE/400v a5
| THYF
mp — H v 1 / v
1A THYS54/100v 45 | THYSA400vP 50
TO39 CASE THY5A/200v 50 | THYSA/600vP 60
THY 1A/50v 34 | THY5A/400v 57 | THYSA/BOOWP 70
THY1A/100v 38 | THYSA/600v 60 | .0 Toas
THY1A200v 42 | THY5A/800¢ 75 | 10Ame - 5
THY 1A/400v 50 AB0v
THY1AG00v 65 | 5 Amp - TO66 THY104/100v S0
THY1A/800v 7B | THY5A/50v 36 | THY10A/200v S5
BT101/500R BO | THYSA/100v 45 | THY1DA/400v 60
BT102/500R 80 | THY5A4/200v 50 | THY10A/600v 80
BT106 1.25 | THYS5A/400v 57 | THY10A/800v1.10
BT107 93 | THYSA/GOOv 60 | 16 Amp - TO48
BT108 9B | THYSA/800v 75 | THYI1BAS0e 65
2N3228 70 | 2N3525 77 | THY16A100v 80
BTX3Q/50L 40 | THY15A/200v 90
3 Amp - TOG6 BTX30/400L 70 | THY16A 400v 1.20
THYaARON. 35| BIIIG 1.50 | THY16A/600v 1.50
THY3A/100v C106D 38 3
THY3A200v 80 | BTY79/400R. 35 | |- 6A/BOOV2.00
THY3AM00v 50 30 Amp - TOa9
THY3A/B00v 60 | 5Amp- TO220 THY30A/S0v 1.30
THY34/800v 75 | PLASTIC THY30A/100v 1.50
THYSA/50vP 35 | THY30A/200v 2.95
5 Amp - TOB4 THYSA/100vP a5 | THY30A400v 4.00
THYSA/S0v 36 | THYSA/200vP 47 | THY30A/600v4.20
2 Amp - TO39 4 Amp - TO202 6 Amp - TO220
TRIZA/100v 30 | TRI4A/A00v 55 | TRIBA'100v 45
TRIZA200v 42 TRIGA/200v 52
TRIZA/400v S0 TRIEA/S00v 60
B Amp - TO220
TRIBA/AOOv 64 | 12 Amp - TO220
10 Amp - TO48 TRIT2A400v 70
TRIN10A/100v 55
TRIT0A200v 80 | 10Amp-TO220 | DIACS
TRIIDA/400v 90 | - PLASTIC BR10DO 20
TRITOA/400F 68 | paz 20
400W 1.3v-38V all at 8p
1.3W 1.3V- 100V all at 15p
10W 1.3V-100V all at 35p

4
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LARGEST SELECTION - LOWEST PRICES

AERIALS
> . SOLDERING EQUIPMENT
105  Adjustable Aerial Gutter Mount 3.00 KGR = ing i
106  C.6. Mobile Antenna Y a5p |.313) IRlecdShirkeot 028 | 1335 Aol soldering oo MLX, o6
107 M Indoor Ribbon Aerial oso | 1193 AM' aA acl;tt;ra:en Knob 0.30 15k nl.‘u"! re sclldel 22 swg Lul :Ic 1.00
108 4 Sectian Car Aerial (Staintess) 21 | ']153 HAIEEAIO0 Kokt . 0.48 1828 Multicore solder 18 sv res e
109 4 Section Car Aerial [Chrome) 180 Fieavy Drashec All Kroh: 1amo 0.22 | 1330 Desoidortrai - owareel 358
110 8 Section 1200mm Telescopic Aerial 200 | 1195 Heavy Brushed Alli Knob 22mm 0,90 Ve 978
111 8 Section 750mm Teleseants Do) 260 | 1106 Heavy Brushed Alli Knob 28mm 0.52 1931 X25 Soldering Iron 4.20
112 5Section 570mm TS;ZZESSEE n:;ligl 2'24 1107  Matt Black Knob 17mm 0.40 1932 X256 1" replacement Bit 0.50
113 Aoof Mounting Aerial [Car) 3.80 } }gg ua“ E:“k Kagh ggmm 0.98 : gg :%g gég tou:acement g“ ]
. att Black Knob 28mm 0.56 /32" replacement Bit 0.50
AUDIO LEADS } } :(l) :” mewl geraled Egge Knab égmm 0.34 : gg 525 l:lueni.;cemen: Element ;gg
A etal Serated e Knob 24mm 0.48 esolder Pump |
HE gmotionigpumen: B | ammemmepeloln 88 ) i S it
- 3. . ack Plastic Metal Skirt 0.24 aldering Kit .
116 Car Aerial Ext Lead 1.00 1114  Black Pointer Knob 0.22 1939  ST3 iron Stand 1.60
117 Mains Cassette Lead 0.48 | 1115 Black/Chrome Instrument Knob 22mm 0.32 1840 Horizomal IC Desoldering Bit 1.95
119 2.2 pin Plug in In Line Stereo Jack Socket 0.74 | 1116 Alli Push Button Knob 11mm 0.14 1941 Wertical IC Desaldering Bit 1.95
120 Universal Car Adaptor Plug 0.52 | 1117 Black Plastic Slider Knob 0.12 1942 Antex Heat Shun 0.15
123 20f. Colled Guitar Lead 1.50 | 1118 Chrome Slider Knob 0.14 1943 CCN240 Soldering lron 4.20
125 Spinto 5 pin DIN 0.65 1119 Chrome/Black Slider Knob 0.22 1944 CCN240 3/32" Replacement Bit 0.50
i presemn s i someltouiell, 88
i ) no Flugs ) " Replacement Bit 0.50
128 5 pin Plug to 5 pin socket 0.75 1947 CCN240 Replacement Element 1.90
129 5 pin lo?nin Plug (Mirror image) 0.72 MICROPHONES etc, 1948 C240 Soldering Iron 4.20
130 2 pin Plug to 2 pin Line Socket 5 mirs 0.55 | 1325 Crystal Desk Mike 3.30 1949 €240 3/32" Replacement Bit 0.50
:g% g sg: FlP‘I:g %g % g‘:cI:SEPISMRM 10 mirs gg: : 3 ? gas_-.euu Mike 2.4mm « 3.5mm Plugs 1.46 }32? g%gg 5"1%epil‘acelmcm Bit g 0.50
il ug 2 ynamic Cassette Mike 1.86 /16" Replacement Bit 0.50
136 Headphone ext lead 7 mtrs 1.50 1 : 8 Dual Imp Dynamic Mlike 10.50 1952 €240 Replacement Element 1.70
:.,g Dual Imp Candenser Mike 13.20 }3;‘3 g‘fg'fgg T " 4:20
lastic Mike Holder 0.66 el /32" Replacement Bir .50
A.B.S. PLASTIC BOXES 1331 Windshield Medium (Pair) 1.38 1965 Model G {” Replacement Bi 0.50
NS LT 108 | ENAM. cg‘:‘:sﬁ WIRE 2%3 1332 Windehictd Lok iFir 192 1956  Model G 3/16" Replacement Bit 0.50
:ﬁ% :.?5; 1_125:3': 22‘3%” 1.24 366 8 swg o.gg | 133 3 Gooseneck 320mm (Chrome) 2.60 1957 Madel G Replacement Element 1.90
Ll L S 130 | 367 36 swg 0,90 | 1334 Gooseneck 515mm (Chroma) 3.50
144 6.007.2.00"-3.15 1.50 | 368 34swg 0.82 | 1335 Mike Floor Stand 10.70 MAINS PLUGS AND SOCKETS
145 7.5".2.38".4.33" 264 | 369 32 swg 0.80 | 1336 Cassette Deck Mike 5K ohm 5.30 1618 13 Amp Rubber Plug 0.52
146 2.8"-437°.16 140 | 370 30swg 0.80 | 1337 Mike Boom Arm 8.80 1619 13 Amp Plastic Plug 0.46
147 3.78" 6. 206 192 | 371 28swg 0.76 | 1338 Crystal Mike Insert 0.52 1620 13 Amp Free Sacket 0.50
148 5.63"-4.14".2.19" 2.14 | 372 26swg 0.74 | 1338 Two-Station Intercom 6.60 1621 13 Amp 2 way Free Sockat 1.50
W orana  dm g am ok e uev@ilihon iR | i paliom s
" .4.98".2.76" B4 | 3713 22 swg 062 | 13 obile o Aike ohms 6.00 Amp Terminal Block | 0.24
151 9.577.7.36". 4.06° 582 | 375 20s 2020 5 Amp Terminal Block ( 12 W2y 024
wg 0.60 P &l Bloc .
376 1Bswg 0.60
377 16swg 0.52 | SEMICONDUCTOR HARDWARE POTS MIN PRESET
SRD ERSE 378 1dswg 052 | 867 10220 0.20 e ARG
152 2316~ 2" 1° Black a7 868 T03 0.20 | 1831 1K Lin Single Pots 29 | 1801 1000hm  Horizantal
153 23/187. 2" 1" White 03 869 SD55 Insulating kits .20 | 1832 2K2  Lin Single Pots 29 | 1 gg igg ohm  Horlion)
154 Vero plastic case box 4382 | TINNED COP. WIRE 4oz | 577 1908 I PACkBOLY 20 | 1833 Jor  Lin Single Fote 23| 1804 1K.C Horsonl
379 24 swg 094 | 332 TO48 20 | 1835 22K 3|0 Pots 29 | 1805 2K2 Horizontal
iy %S swg 0.83 | 873 703 Single Heat Sink 0.26 | 1836 47K ingle Pots 29 | 1806 4K7 Horizontal
INSTRUMENT CASES 382 33w 0.86 | g74 T03 Double Heat Sink 1.35 | 1837 100K Lin Single Pots 29 | 1807 10K Horizontal
155 B°.51".2" 170 | 385 16l 090 1875  Double Sided Heat Sink 2.65 | 1838 220K Lin Single Pots 29 | 1808 22K Horizontal
156 11° 3 263 s 2 876 T05/39 Heat Sink D.15 | 1839 470K  Lin Single Pots 29 | 1BO3 47K Harizontal
157 67.43".13" 164 877 1018 Heat Sink 18 | 1840 1M, Lin Single Pols 29 (1310 190K $ianzonial
168 gv.51-.21. ; 1 Heat Sink .10 1 Lin Single Pots 29 anzonta
Tieay 2.20 HABDWARE IN PACKS | g79 70220 Heat Sink ‘15 | 1842 4K7  Log Single Pots 23 | 1832 470K Horizonial
839 0BA 1” Bolt 0.70 | B80  TOB6 Transistor Cover .14 | 1843 10K Log Single Pots 29 S i
540 084 i~ 0.40 | 881 703 Transistar Cover 14 | 1844 22K Log Single Pots 29 | 1814 2m2 Horizontal
ALUM BOXES 842 2B8A 1* Bt o35 1845 47K  Log Single Pots 29 | 1815 4am7 Horizontal
159 i_q IR 0.83 43 SEALr ag" 030 1846 100K Log Single Pots 29
160 47.4"! 1?- 0.83 44 28A 1" Gon 032 | METERS 1847 220K Log Single Pots 29 | 1816 100 ochm vertical
161 4".23". iv' 0.83 45 4BA 1,3 i 028 1848 470K Log Single Pots 29 | 1817 2200hm vartical
162 5J‘~.i-'. 13" 0.93 46  4BA ‘*Bgll 020 1305 2" Meter 2 Amps 2.88 | 1849 1M Log Single Pots 29 | 1818 470ohm vertical
163 47242 0.83 47 a8a 1 Bon bxrdl 2* Meter SOUA .88 | 1850 2M2  Log Single Pots 29 | 1819 1K vertical
1ot gt 957 | 848 ceal-Bon 024 | 1308 27 Moter 100UA 28 1852 10k Lin Dusi Pois 88 | 1827 a7 phabisad
¥ . v 1. ™ g .. 14 ua _as in Uua ots wvartical
166 8°.6°.37 168 gg ggﬂ i ggl: g;g 1310 2° Mle";: TMA ‘88 | 1853 22K  Lin Dual Pots 88 | 1822 10K vertical
167 6".4".2" 112 | 851 0BA Solder Tags 0.20 | 1311 27 Meter 50 valis .88 | 1854 47K Lin Dual Pots 84 | 1823, 22K virtical
168  Sloping Box - Large 6.97 32 2BA Soldos Tage o6 |13 12 SWR and FS Meter 950 | 1855 100K Lin Dual Pots 88 | 1824 47K vertical
169 Sloping Box - Small 463 | ga3 4B 4 1313 SWH and Power Metar 11.90 | 1856 Dual Pats 88 | 1825 100K vertical
2% GB: gg:g:: _I'E:-.':'; g}; 1315 Test Meter 20,000 OPV 24,75 | 1857 Dual Pots 88 | 1826 220K vertical
25 0BA Foll et 2 043 | 1316 Multi Tester RE185M 40.00 | 1858 1 in Dual Pots 88 | 1827 470K vartlcal
CABSETIES o8 28A Full Nt 0.26 | 1317 Double VU Meter 3.25 | 1859 2M2  Lin Dual Pots B8 | 1828 1M vertical
oy SLITEE 87 4BA EGl Ny 038 | 1319 100-0-100 UA Meter 45mm 1,80 | 1860 4K7  Log Dual Pats B8 | 1829 2m2 vertical
21 Lo: C::; ggg gig 28 684 Full N:‘ 0.18 | 1320 Min Level Meter 23mm 095 | 1861 10K Log Dual Pois B8 | 1830 4m7 vertical
303 Low Cost €120 0.65 | 859 OBAWashar  0.12 1355 eMeteraomm 188 | 1803 47K Low Dual Pois a8
38?. Eg N:m LLi:};m "I':napa g.?g o 48: wz:::; g-gg 1323 Test Meter 20,000 OPV 11.40 | 1864 100K Log Dual Pois 88
pty Library Case \ 22 BBA Waster 0,09 | 1324  Test Meter 50,000 OPV 18.75 | | g ggg: IEgH gwll EO:S gg TRANSFORMERS
’ g LoalEols 2021 6-0-6v 100mA 0.30
1867 1M Log Dual Pots B8 | 2022 9.0.8v 75ma 0.90
CAPS, CHOKES, TRIMMERS 1868 2M2  Log Dual Pots BB | 3023 12-0-12v 100mA 118
327 Jackson Coupling 0.74 | FUSE HOLDERS SWITCHES 1869 2024 0-6v 0-6v 280mA 160
328 Jackson Slow Mation Drive 1.38 | 506 20mm Chassis Fuse 1958  Min SPST Toggle Switch 0.70 | 1870 4K7  Lin switched pots 68 | 20250-12v0-12v 150mA 1,60
9 Jackson 300PF Dilecan 2.64 Holder 0.14 | 1958  Min SPDT Toggle Switch 0.75 | 1871 10K Lin switched pots 68 | 3028 6.0-6v 1 Amo 240
330 Jackson 500PF Dilecon 310 | 507 1{" Chassis Fuse ! g? Min DEDT Tonsie 3;}":;‘3“. bGord ] ;% gg 2027 9-0-9v 1 Amp 2.00

1 Jack 01-365PF ¥ Holder 0.14 n entre witch ; X
§ ldemoidsisrow 43 |08 w-cwimins C| g8 eSS 8861670 OO inovicieeses 88 |G iC 2

3 Jackson BO4 10PF 2.62 Holder 0.12 ush Button .95 1N S¥ALGhed pots ¥

3 Jackson 804 25PF 588 | 509 20mm Panel Fuse 1964  Push Button DPDT 0,98 | 1876 470K  Lin switched pots 68 | 2032 muit :::? 2.,'“: e

5 Jackson 804 50PF 288 Holder 0.26 | 1965 1P 12W Rotary Switch 0.60 | 1877 1M Lin switched pots 88 | 3033 Muhi tap 2 Amp 6.40
36  Jackson BO4 100PF 342 | 510 11" Panel Fuse Holuar | 1360 28 BW Rotary Switch o0 1975 2M2. ‘Lin swiichad pots 88 | 20340350 1.7 amn 490

337 Trimmer Cap 40PF 0.20 0.52 otary Switch . PN DO - !

8 T(:mme: Cag 250PF 0.25 ! 1968 4P 3W Rotary Switch 0.60 | 1880 10K  Log switched pots 68 gg:: g?;: “;m :_::
39 Trimmer Cap 450PF 0.30 jo7s Bl DERT SkoeSwiich 0151852 47K Logiwhchedbots €8 | 2037 Minaudio outur i
40 T Cap 750PF 0.34 1d Slide Switc! -1 TE RN ICIN ot in audio dri

7 Repanco CH1 2 BMH e 1975 SPST Toggle Switch 0.33 | 1883 100K Log switched pots BE | 2008 min audlodrivec o]

8 Repanco CH2 5.0MH 0.50 | FUSES: }g;? EPC‘T ngsale sti:ch 0.46 {E ‘; igg: ::99 SW!:‘:"‘;; pols gg 2040 0-45-55¢ 1.5 Amps  6.45

3 a HE‘DE“CO cHa ?_SMH 0‘50 " 2 U“ﬂ"' n-0fH Wllch 0.56 Og sw! Chi pﬁlS 5 o E

2 mencoCRaaeME. 059 | QuickBlow20mm: 1978 Push o Make Switch 015 | 1886 1M Logswitchedpols 68 | 3007 oo sam™ o8

1 Repanco CHS 1.5MH 044 | 812 280ma D-Og 1979  Push to Break Switch 0.19 | 1887 2M2  Log switched pots 68 | 2043 15.0-15 150mA 2.40

2 Repanco CH6 5UH 038 | 613 500MA 008 | 1981  SPST Rocker Switch (Black) ~ 0.32 | 1888 100K Log-Anti Log Dual Por 88

3 Repanco DRX1 Coil oeo | 813 239M 008 | 1982 5PST Rocker Switch (white)  0.32 | 1889 5K Log pot 16mm 6

4  Repanco DRR2 Coll 1.00 15 1 Amp 0.06 | 1983  SPST Rocker Switch (Blue) 0.32 | 1890 5K Log pot 17mm switched 48 2017

AR 009 | 1983  SPST Rocker Switch (Yellow) 0.32 | 1891 10 ohm wire wound pots B85 | PicK upFOR
13 20Amm 004 | 1285  SPST Rocker Switch (Luminaus) 0.32 | 1892 22 ohm wire wound pots 85 | AcousTICGUITAR
Siiie 18 25amp 098 | 1986  Submin SPST Toggle Switch ~ 0.54 | 1833 47 ohm wire waund pots 85| %580
90 Light Mic Cable Permete | 619 3.0Amp 0,06 | 1987 Submin SPOT Toggle Switch  0.58 | 1333 )00 ohmwirawoundpots 88 )
91 Twin Mic Cable 015 | 820 315 Amp 0.07 | 1333 Runmmin DEDT TogpleSwitcn 062 | 1696 470 chmwiewoundpote 88 | 2018
92 Fig B Siered Coble 03z | 621 S0Amo 008 | 1393 Kovboard 24 way 1760 | 1897 1K ohm wire wound pots g5 | TELERHONE,
a4 dWav s s Cab o 5emi Delay: 20mm 1991  Keybosrd Switch 0.20 | 1898 2K ohm wire wound pots 85 0.66
95 Heavy Mic Cable o'zg %% %‘égﬂn 3'33 1992 Push to Make Switch (metal body} 0.32 | 1899 4K7 ohm wire wound pots 86 .
96 3 Amp 3 Core Mains Cable 0.16 94  SODMA 0.07 e 170
87  Twin Oval Mains 0.10 35 1 Am: 0.07 TOOLS CROC CLIPS ETC QUICK TEST BLOCK
98  Fig 8 Snoaker Cabl : n . BATTERY HOLDERS "KEYNECTOR'
358 Low Lons Cose 3 otutmis Doz 2% Lo amg 0.07 | 200 " Baut Hoider 2 - HP? shon 0.18 | 2001 Insulsted croc clips (Red) 0.06| £6.50
400 Uniradio 76-50ochms coax. 0.30 58 35 Apmp 007 %85 g::: :o]lger ds . ﬂg; srr:nrl gég 200% I{:\sn}lun.-ld croc clips (Black) 0.06
* . older & - short .. sulated ¢ lips (Red) 0.07
29 3.15 Amp 0.07 | 203  Bart Halder 4 . HP7 lang 0.19 | 2004 1% insulated croc clips (Blackl 0,07 | 1817
30 5.0 Amp 0.07 | 204 PP3 Battery Clips 0.07 | 2005 30 Amp croc clips 100mm per pair 0.74 | LO3.THANSISTOR
ELECTROLYTIC CAPACITORS Quick Blow: 13" 205 PP3 Bantery Clips 0.12 | 2006 Test Leads 0.55 | SOCKET
431 10000 26v 040 [ 832 ooma 0:08 | 307 BatiHolder s HPll ek 638 | 3008 soamos 13
u v . A 0.06 att Holder 4 - HP11 short 0.25 | 2008 4mm Test Lead Set 1.36
:gg :(JOOUF ?3\r 1.00 | 634 BOOMA 0.06 | 208  Batt Holder 4 - HP2 long 0.30 | 2009 4mm T:sl P:uds S:el 0.52 | MAINS FUSES
pEf zggg:; zg‘?v A-;g gg!’é :gvxu 0.06 2010 Pincer Action Prod Set 1.40 | 13APLUG TYPE
436 2200uF 40v 120 | 837 20Amp 0.0¢ | eTcHANT AnD PENS 2012 e 839| 643 1a
iﬁi‘l 2200uF 100v 200 | 638 25Amp 0.06 Z 2013 Croc clip test set 1.00| 644 2A
3B 3300uF 100v 240 | 369 3 Amp 0.06 | 1610 Dan? Eich F!esls‘l Pen 0.90 | 2014 Resistance sub box 4.30| 645 3A ; £0.12 each
439 4700uf 25v 090 | 641 4 Amp 0.06 | 1611  Ferric Chloride $ib pack 0.95 | 2015 |C Extraction Tool 0.64| B46 5A
440 4700uF B3v 230 | 642 5Amp 0.06 | 1612 Pentel Etch Resist Pen 0.65 | 2016 Neon Mains Tester/Screwdriver 052 | 647 13A
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CHOOSE FROM OVER

20 TOP QUALITY BI-PAK Audio Modules are famous for their variety, quality of
design and ruggedness. For over 10 years BI-PAK have been suppliers
MODULES to manufacturers of high quality audio equipment throughout the
® world — to date, well over 100,000 modules have been sold — this

is why discerning amateur enthusiasts insist on using BI-PAK
modules in their equipment. They know that every item is designed

ALZO A 30 A and tested to do the job for which it is intended before it leaves
- ’ the factory. Whatever you are building, there is a kit or module

AUDIO in the BI-PAK range to suit your every need from
AMPLIFIER 5 watts to 125 watts, from amplifiers to equalisers.
) AND if you cannot see what you require in this
MODULES advertisement, just write or phone
us — we are waiting to help you!
AUDIO AUDIO e e
AMPLIFIER AMPLIFIER PA1 2 s
MODULE MODULE STEREO . e
35 Watts RMS 25 Watts RMS ~ PRE-AMPLIFIER
AL120 .
AUDIO AMPLIFIER 4 e
50W RMS PAI 00 & PAZﬂo \g{ ,{;QJ
STEREQ z{d&
PRE-AMPLIFIER e <
)\b&-iv(&: GE100
10 CHANNEL
MONOGRAPHIC

Latest addition
MM 100 Suitable for disco mixer.
MM100G Suitable for guitar pre-amp-mixer.

With integral heat
sink and short-
circuit protection

Stereo 30

COMPLETE
AUDIO
CHASSIS

£12.43

each

AMPLIFIERS
AL10. 3 watt Audio Amplifier Module 22-32v

AL250. 125 watt Audio Amplifier Module
50-80v supply. £19.60

supply. £3.08
AL20. 5 watt Audio Amplifier Module 22-32v
supply. £3.57 STEREO PRE-AMPLIFIERS
AL30A. 7-10 watt Audio Amplifier Module
22-32v supply. _ £4.16 PA12. Supply voltage 22-32v input sensitivity
COM PLErELY ALBO. 15-25 watt Audio Amplifier Module 300mv. Suit: AL10/AL20/AL30. £8.55
30-50v supply. £5.15 PA100. Supply voltage 24-36v inputs: Tape,
GUARANTEED ALBO. 35 watt Audio Amplifier Module 40-60v Tuner, Mag P.U. Suit: AL60, ALBO.  £17.65
supply. £8.07 PA200. Supply voltage 35-50v inputs: Tape.
AL120. 50 watt Audio Amplifier Module 50-70v Tuner, Mag P.U. Suit: ALBO/AL120/AL250.
. supply. £13.14 £18.24
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BI-KITS

STAS. 5 watts per channel Stereo Amplifier.
Kit consisting of: 2 <« AL20 amplifiers,
1+ PA 12 pre-amplifier, 1 <PS12 power
supply, 1-2036 transformer and necessary
wiring diagram. £19.52

STA10. 10 watts per channel Stereo Amplifier.
Kit consisting of: 2 < AL30 amplifiers, 1 xPA12
pre-amplifier, 1 <PS12 power supply, 1x2036
transformer and necessary wiring diagrams.

£20.63

STA15. 15 watts per channel Stereo Amplifier.
Kit consisting of: 2 « AL60 amplifiers,
1-PA100 pre-amplifier, 1 «SPM80 power
supply, 12034 transformer, 2 xcoupling
capacitors for 8 chms 470mfd 30v and

BFrKITS

STAZ25. 25 watts per channel Stereo Amplifier.
Kit consisting of: 2 x AL60 amplifiers,
1<PA100 pre-amplifier, 1 «SPM120/45
power supply, 1x2040 transformer, coupling
capacitors for 8 ohms 470 mfd 45v, 1 xreser-
voir capacitor 2200mfd 100v and necessary
wiring diagram. £40.50

STA35. 35 watts per channel Sterec Amplifier.
Kit consisting of: 2 x ALBO amplifiers,
1+« PA200 pre-amplifier, 1x2035 transformer,
2 xcoupling capacitors 470mfd at 50v for
8 ohms, 1 xreservoir capacitor 2200mfd
100v and necessary wiring diagram. £45.76

MPA30

STAS0. 50 watts per channel Stereo Amplifier.
Kit consisting of: 2 < AL120 amplifiers.
1 «PA200 pre-amplifier, 1x2041 transformer,
2 xcoupling capacitors 1000mfd 63v,
1xSPM120/65, 1 xreservoir capacitor
3300mfd 100v and necessary wiring diagram.
£59.89
STA100. 100 watts per channel Stereo
Amplifier. Kit consisting of: 2xAL250
amplifiers, 1 «PA200 pre-amplifier.
2 <SPM120/65 power supplies, 2 x2041
transformers, 2 x coupling capacitors 1000mfd
100v and necessary wiring diagram. £84.68

-

M1 s
i 1%
EQUALISER " M'

MONO PRE-AMPLIFIERS
MM 100. Supply voltage 40-65v inputs: Tape,
Mag P.U. Microphone Max output 500mv.
£12.43

necessary wiring diagram. fl!36,?6
" MAGNETIC CARTRIDGE -
ggfl 2 Q L PRE-AMPLIFIER .
SUPPLY MODULE . BP 1 24
SIREN

SPM80 & siew

STABILISED MODULE

POWER SUPPLY 3450

S P M 1 2 0 STEREO

STABILISED FM TUNER

POWER Fitted with

SUPPLY phase lock-loop

Transformers are not included with power supplies.
SPM 120 Range also require reservoir and output capacitors.

BP124. 5 watt 12v max. — Siren Alarm Module.
£3.85

GE100MK11. 10 channel mono-graphic
equaliser, complete with sliders and knobs.
£23.00

MM 100G. Supply voltage 40-65v inputs:
2 Guitars. Microphones Max output 500mv.
£12.43

VPS30. Variable regulated stabilised power
supply 2-30v 0-2 amps. £7.60

POWER SUPPLIES
PS12. 24v Supply. Suit: 2<AL10, 2xAL20,
2-AL30 & PA12/S.450. £1.65

PS250. Consists — 1 capacitor & 4 diodes for
constructing unstabilised power supply for
AL250 10 125 watts. £2.90

SPMB0. 33v Stabilised supply. Suit: 2 < ALBO,

PA100 to 15 watts. £4.84
SPM120/45. 45v Stabilised supply. Suit:

2. ALB0, PA100 to 25 watts, £6.38
SPM120/55. 55v Stabilised supply. Suit:

2 - ALBO, PA200. £6.38
SPM120/65. 65v Stabilised supply. Suit:

2 -AL120, PA200, 1 <AL250. £6.38

SG30. 15-0-15 Stabilised power supply for
2. GE100MK11, £3.80

MISCELLANEQUS
MPA30. Stereo Magnetic Cartridge
Pre-Amplifier — input 3.5mv Output 100mv.
£3.27

5.450. Stereo FM Tuner Supply Voltage
20-30v - Varicap tuned. £25.56

STERED 30. Complete 7 watt per channel
Stereo Amplifier Board — includes amps,
pre-amp, power supply, front panel, knobs etc
— requires 2039 Transformer. £21.09

Practical Wireless, April 1981
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2034. 1.7 amp 35v. Suit SPMB0. £4.90
2035. 2 amp 55v. £6.65
2036. 750mA 17v, Suit: PS12, £2.85

2040. 1.5 amp 0-45v-55v. Suit: SPM120/45,
SPM120/55v. £6.45

2041. 2 amp 0-55v-65v. Suit; SPM120/55,

SPM120/65v. £8.46
2039. 1 amp 0-20v. Suit Stereo 30. £3.50
2043. 150mA 15-0-15v. Suit: SG30. £2.40

ACCESSORIES
138. Teak Cabinet. Suit: Stereo 30,
320+235«81mm. £7.00
140. Teak Cabinet, Suit: STA15,
425+<290%x95mm. £9.50

FP100. Front Panel for PA100 & PA200. £1.80
BP100. Back Panel for PA100 & PA200. £1.60
GE100FP. Front Panel for one GE100MK 11,
£1.75
2240. Kit of parts including Teak Cabinet,
Chassis, Sockets and Knobs etc. (To house
STA15 Amplifier.) £19.95

Full data sheets are available FREE on request, please enclose a S.A.E.

VPS30

REGULATED VARIABLE
STABILISED
POWER SUPPLY

KIT £20. AT

Stabilised Power Supply Kit

Variable from 2-30 volts and 0-2 Amps

Kit includes:

1 - VPS30 Module.

1 =25 volt 2 Amp transformer.

1-0-50v 2" Panel Meter.

1-=0-2 Amp 2" Panel Meter,

1 - 470 ohm wirewound
potentiometer.

1 - 4K 7 ohm wirewound
potentiometer.

Wiring Diagram Included.

Acce@.s and Barclaycards accepted — just telephone our Orderline — Ware (STD 0920} 3182.
All prices exclude V.A.T., add 50p. postage per order. Terms: C.W.0., cheques, Postal Orders

payable to Bi-Pak.
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BI-PAK - SATISFACTION OR YOUR MIONEY BACK!

PLUGS AND SOCKETS COMPONENT BUDGET STEREO
1625 2mm Plug RED E£0.16 o
1626 2mm Plug BLACK £0.16
1628 2mm Socket RED £0.16 PAC K s EBN%‘;EEXJ\'GIE? gAl'?ﬂ['l)E i
1629 2mm Socket BLACK £0.16 | C26 300 Preformed carbon resistors mixed §-jw £1.00  pordEtNEY R gSPéNSE
1634  4mm Plug BLACK £0.16 C27 50 2-10 watt wire wound resistars mixed a £1.00
1637  4mm Plug RED £0.16 | C2B 300 Approx Resistors mixed values (count by weight) . 1.00 | 30-18,000 HZ
1640 4mm Socket BLACU £0.16 C29 200 Approx Capacitors mixed values and types (count by weightl  £1.00 WEIGHT 300gms
C30 60 Precision Resistors 1-5% tal 1.00
1643  4mm Socket RED £0.16 J £4.20
1852 2 Pin DIN Chassis Socket £0.08 €31 100 Approx 1/8 watt min Resistors mixed values £1.00
1654 5 Pin 180° DIN Chossis Socket g0z | i3 SflecesFeniieRods i £1.00
1655 5 Pin 2407 DIN Chassis Socket £012 | |5 55 Rt cliane slranc intre assalted colours £1:00 | GOOD QUALITY STEREOQ
1656 2.5mm Chassis Socket £0.10 C35 5 Micro switches assorted types including min. £1.00 HEADPHONES
1657 3.5mm Chassis Socket £0.10 C36 6 Assorted Audio jack sockets and plugs £1.00 DOUBLE PADDED HEAD BAND
1658 Metal Std. Jack Chassis Socket (mono) £0.18 | C37 100 Disc ceramic caps mixed values £1.00 CIRCULAR VENTED PADDED
1659  Meral Std. Jack Chassis Socket (stereo] £0.24 | C38 20 Assorted pols ) £1.00 EARPIECE
1660 Single Phono socket £0.09 | C39 40 C280 ype capacitors metal foil £1.00 =]
1661 Double Phona Socket £0.12 | €40 60 Electrolytics assorted £1.00 BLACK AND ALUMINIUM FINISH
1662 Coax surface socket £0.22 | C_j; gg Asdoaed DO'\fEt[‘S‘O"KI’O'vS‘W"?j N - f: -gg IMPEDANCE 8 chms
1663  Coax Flush Socket £0.22 (E“ 15 A:?o:‘:eflas f“c{“;’:‘; UGS Alaec valtes ot 1uv, £1.00 FREQUENCY RESPONSE
1664  Plastic Std. Jack Socket (mono) £0.20 | 44 10 Dyal gang pots 1og and lin assorted £100 | 20-19.000 HZ
1665  Plastic Std. Jack Socket (stereol for headphones £0.32 C45 1 Pack assorted Handware nuts/bolts etc £1.00 WEIGHT 350gms
1666  Car Arial Chassis Socket £0.18 | (4§ 10 Assorted switches slide/rocker/mains £1.00 £8.25
1667 AC Chassis Socket £0.16 C47 3 Relays 24v coil £1.00 .
1668 4 Way Phono Chassis Socket £0.22 C48 20 Assorted knobs push, screw and slider types £1.00
1669  Plastic Std. Jack Chassis socket sterea switched £0.32 C48 20 Assorted Tag strips and panels £1.00 SUPERIOR QUALITY
1670  AC switchad non rev. socket £0.32 C50 4 Wave change switches rotary £1.00 STEREO HEADPHONES
1672 2 Pin DIN line socket £0.10 C?I 1 Pack of assorted PVC sleeving and markers £1.00 WIDE BLACK PADDED HEAD
1674 5 Pin 180° DIN line socket £0.17 C52 10%} wall resistors mixed values £1.00 BAND AND MATT
1675 5 Pin 240° DIN line socket £0.20 | €33 35 Kioives sranded vine sssoried col £100 | ALUMINIUM EARCUPS
1676 2.5mm Plastic line socket £0.12 i lres stranded wirs 3550rted CoioueE %
o) Ll C55 10 Assorted Din/sockets/Coan/speakers/phong £1.00 IMPEDANCE 8 ohms
1677  3.5mm Plastic line socket £0.12 C56 10 Assorted plugs Dinfcoax/speakers/etc £1.00 FREQUENCY RESPONSE
1678  Std. jack plastic line socket (mono) £0.17 C57 10 Metres assorted cable. Mains/speaker/coax/microphone £1.00
1679  Std. jack metal line socket imono) £0.30 C58 100 sq in copper clad board single side paper £1.00 15-25,000 HZ
1680 Std. jack plastic line socket (stereo) £0.22 €59 75 sq in copper clad fibreglass board £1.00 WEIGHT 290gms
1681  Std. jack metal line sacket (stereal £0.38 C60 15 Assorted IC sockets 8, 14, 16 pin £1.00 £15.85
1682 Phono lin ling metal socket £0.16
1684  Coaxline socket £0.34
1685 Coax bd.ck-bdl:ﬂ socket £0.14 BABAN I Boo KS LAST
1686 AC linesocket (2 pin USA Typel £0.18 MINUTE
1687 Phono in line plastic socket £0.12
1688  Phono back-back socket £0.20 | No. TITLE P"“Cg ITEMS
1689 2 Pin DIN plug £0.10 Hglﬁ? EIDI‘ Dhesl n??d Eunslru:IlDrl_MaTEQK i LT : 35 )
1892 5 Pin 180° DIN plug £0.14 Hp. 0._ F_?audsoo ar n_\esgrnmc: Cuuu!sEI Is} quivalents ubstitutes Nag Wae offer the following
1893 5 Pin 240" DIN plug €018 | BE505  Bracica) Elecionics Scence proweie. 0,75 |Fairchild Power Transistors
jucts A ;
1696  2.5Smm Plug (Metall £0.15 | gp30g Practical Stereo and Quadrophony Handbook 0.75 at much reduced prices
1697  3.5mm Plug (Plastic) £0.12 | gp211 First Book of Diode Characteristics Equivalents and Substitutes 1.25
1698 3.5mm Plug (Metal) £0.16 | BP213 Electronic Circuits for Model Railways 1.00 |TYPE Pol £ p
1699  Std. Plastic Jack Plug (Mono) £0.16 | BP214 Audio Enthusiasts Handbook 0.85 |2N3054 NPN 0.32
1700  Std. Metal Jack Plug (Mang) £0.30 | BP218 Build Your Own Electronic Experiments Laboratary 0.85 |2N3713 NPN 0.35
1701 Std. Metal Jack Plug (Stereo) £0.35 | BP219 Solid State Novelty Projects ) . 0.85 |2N3714 NPN 0.36
1702  Plastic Phono Plug £0.11 BP220 Build Your Own Solid State Hi-Fi and Audio Accessories 0.85 |[ZN3716 NPN 0.36
1703 Car Aerial Plug £0.24 BP221 28 Tested Transistor Projects 1.25 [2N3767 NPN 0.34
' : i i : N3789 PNP 0.a5
1704 Coax TV Plug £0.22 BP%ZZ SDII;I State Shqn\;\‘ave Ll'l:aewels for Beginners : g.;a %N'ﬂ-.‘]ﬂl e i
1705  Right Angle Jack Plug (Mona) £020 [ BPZZ3 B0 B e 130 132 |3n4503 PP 04z
1706 2.5mm Plastic Plug £0.12 | gp335 A Practical Introduction to Digital IC's 1.25 |2N4910 NPN 0.25
1707  Std. Plastic Jack Plug (Stereo) £0.22 | gp337G How to Build Advanced Shnr[ W.‘WL Receivers 1.20 [2N43911 NPN 0.27
1708  Metal Phono Plug £0.14 | gp227 5 Guide to Buildi ic Projects 1.25 |2N4912 NPN 0.30
1709  2.1mm DC Plug £0.12 | BP228 Essential Theary for the Electronics Haoblwist 1.25 |2N4313 NPN 0.30
1710 2.5mm DC Plug £0.12 | BPE Engineers and Machinists Reference Tables 0.70 |2N4914 NPN 0.32
1711 AC Plug {2 pin USA Typel £0.16 | BPF7 Radio and Electronic Culour Cndes and Data Charl 0.35 |2N4915 NPN 0.34
1712 AM Aerial Plug £0.17 | BP14 Second Book of T 1.10 | 2ZN5630 NPN 0.50
1713 Cassette AC Input Plug £0.15 le‘g ng'l:BoDk of Pracl:::l Electranic Prn]etls g;g g:gggg Eg: gg
1714 FM Asrial Plug £00a 8p27 Glant Chan of Rt Electronic S and Logic Symb 0.60 |2N5886 NPN 0.60
L ; BP28 Resistor Selection Handbook (International Edition) 0.60 |2N6031 PNP 0.70
1716 50239 Socket 4 hole fixing £0.38 | gpag Major Solid State Audio Hi-Fi Construction Projects 0.85 |2ZN6123 NPN 0.25
1717 50239 Socket single hole lixing £0.40 | gp3? How to Build Your Own Metal and Treasure Locators 1.35 |2N6129 NPN 0.25
1718 PL258 Double Ended Female Coupler £0.40 BP33 Calculator Users H 1.25 |2ZNG130 NPN 0.30
1719  NC555 Reducer for PL258 (Small} £0.16 | @apia Prar_llca] Repair and Renovation of Colour TVs 1.25 [2NB131 NPN 0.32
1720 NC556 Reducer far PL259 (Large) £0.16 | BP3S k of IC Audio P plifier & Power Amplifier Co 1 1.25 |2NB6133 PNP 0.32
1721 M359 Right Angle Coupler PL259 50239 £0.75 | BP36 .10 Circuits Using Germanium, Silicon and Zener Diodes 0.75 |2NE134 PNP 0.35
1722 M358 T Connector Female-Male-Female £0.85 | 8P37 50 Projects Using Aelays. SCA's and TRIACS 1.25 |[2NB48B7 NPN 0.35
1723 NCSE3 Intine Coupler PL259 x 2 f0.60 | BP38 Fun and Games with Your Electronic Calculator ? 75 |ZNE430 PNP 0.40
1724 8NC15 50 ohm standard plug £0.64 g:gg BE: ':;{'CF,!"J‘:’. Effect T;art\ls::?r Projects zgg BD220 NPN 0.25
1425 BNC1502 Chassis mounting socket £0.75 | gpay LIr;IPal IC Equivalents and Pin Connections 275 |BD223 PNP 0.30
1726 BNC1503 Chassis mounting socket single hole fixing £0.70 | gpgz 50 Simple L.E.D. Circuits oas |BDZ25 PNP 0.30
1727  BNC1520 BNC male to 50239 female £0.85 | gpa3 How 10 Make Walkie-Talkies 1.50 |FT49  NPN 0.25
1728 BNC1521 BNC female 10 PL259 male £0.85 | gpaa IC555 Projects 1.75 |FT317a NPN 0.28
1729 Junction Box one in two out £0.80 | BP45 Projects in Opto-Electronics 1.25 |FT417a PNP 032
1730 Low loss splitter £1.00 BP:E Radio Cgcu:l.'. Using IC’s :gg FT417b PNP 0.34
BP47 Muhm.- iscotheque Handbook - FT423 NPN 0.40
BPag ic Projects for Beg 1.35
BREADBOARD BP4g Popular E|ECII0I"|’IC Projects 1.45 |MJIBOZ NPN 0.45
2195 ExP325 €184 | BRSO IC LM3900 Projects ) ) 132 [mee1a new 0.25
2196 EXP350 £3.62 BP51 Electronic Music and Creative Tape Hecnrdm? . 1 TIPE1E NPN 0.26
2197 EXPES0 £4.14 BP52 Lang Distance Television Reception (TV-DX) for the Enthusiast 1.95 |tipg2a PNP 0.28
2198 EXP300 £6.61 BPS3 Pla:lu:_al Electronic Calculations and Farmulae 3%2 TIP62B PNP 0.28
I culator a ;
2199 EXP4R £2.65 g‘l: g ;nm_' fseclrumc galruluor and Your Money ] TIP110 NPN 0.30
22 EXPBO0 £7.25 ] adio Stations Guide .
BPSE Electronic Security Devices 1.45 ITIP111  NPN 0.32
Esg; Iélgwc 10 Build Your?(‘)t\gg goln! S1C.1|e Oscilloscope : gg TIP112 NPN 0.35
ircuits Using erias | b
- V E RO BOA R D BPS3 Second Book of CMOS IC Projects 1.50
2201 2.5"x 5.1 copper £0.76 | BPED Practical Construction of Pre-amps, Tone Controls, Filters & Attn. 1.45
%ggg gg X ?'??5 1 1 copper Eggg BPG1 Beginners Guide to Digital Techniques ggg
A copper A P e — H
2204 375" x5".1 copper £0.86 | opo3 Elemnits of Electronics — Book | 23 BRIDGE RECTIFIERS
2205 375" x3.75° .1 copper £0.76 | Bpos fenents of Electonick~ Aok 2 35
L Hpe . 4 Elements of Electronics - Bool o
2206 3.75"x17".1c .- £2.96
3207 .75 178" .1 copper £350 | Bhes iogle IG Piolects . i and C 135 | 18Amp AMS
2208 2.5°x 1" 6 in pack £0.92 P&7 Counter, Driver and Numaral Dlsulav Projects 1.7 gﬁ}gﬁ,g‘é };g
2209 375"« 17" .1 Plain £1.92 | grGs Choosing and Using yaur Hi- 1.65 | aR10/200v 1.60
2210° 3.75"x2.5".1 Plain £0.48 | gpgg Electranic Games 1.75 | BR10/400 130
2211 5.0"x3.75".1 Plain £0.72 | gp70 Transistor Radio Fault-Finding Chart 0.50 R .
2212 wvero pins Double sided .040mm 17 [in 100's) £0.52 P71 Electronic Household Projects 1.75
2213 vero pins Single sided .040mm .17 lin 100's) E£0.52 AP72 A Microprocessor Primer 1.75 |25 Amp RMS
2214 DiP B'e-'d'mﬂ'd £3.26 | ppy3 Remota Control Projects 1.95 |BR25/50v 1.85
2215 Vero £1.06 | gp74 Electronic Music Projects 1.75 |BR25/100v 1.95
2216 insertion Tool .1 £1.46 | gpis Electronic Test Equipment Canstruction 1.75 |BR25/200v 2.05
2218 12 volt mini drill £7.00 | BP76 Power Supply Projects 1.7 BR25/400v 2,890
2219 Right Angle Bracket 11°x §° £0.07 P77 Elements of Electronics - Book 4 2.95 |BY164
2220 Right Angle Bracket }"x } £0.06 P78 Practical Computer Experimants 1 ;
— P79 Radio Control for Beginners 1.
P8O Popular Electronic Circuits — Book 1 1.9
EARPIECES & BUZZERS
.
500 Solid State Buzzer 4-25v f0.75s | Access and Barclaycards accepted — just telephone our
501 Crystal Earpiece £0.42 | Qrderline — Ware (STD 0920) 3182. All prices exclude
502 8 ohm Earpiece 2.5mm Plug £0.18
503 8 ohm Earplece 3.5mm Plug co1s | V-A.T., add 50p postage per order. Terms: C.W.0.,
505 200 ohm Earpiece 3.5mm Plug £0.44 (;heqmes;,‘I Postal Orders payahle to Bi-Pak.
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THE BI-PAKOPTO SHOW

LED's NEW SHAPE LEDs LED CLIPS AND HOUSINGS
1501 TIL209 Red LED .125" £0.10 B c D
1502 TIL211 Green LED .125" £0.16
1503  TIL213 Yellow LED .125" £0.16 ¢ v
1504 FLV117 Red LED .2 £0.10 .
1505 FLV310 Green LED .2" £0.16 &
1506 FLV410 Yellow LED .2° £0.16
1507  2nd Grade LED pack 10 assorted £0.80 E 3
1522 MIL32 Clear illuminating Red LED . 125" £0.12
1523 FLV111 Clear illuminating Red LED 27 £0.12
1524  COX21 Red Flashing LED £0.65 §
1525 COX95 wo colour LED £0.75
e oy o e
OPTO-ISOLATORS
1515  Opto-isolator IL74 Single £0.55 1561 3mm Cylindrical LED Red £0.26
1516 Opto-isolator ILD74 Dual £1.16 1562 3mm Square LED Red £0.26 1548 LED Plastic clips .125" £0.15
1517 Oplovisclam- 1LQ74 Quad £2.10 }553 dmm Triangular LED Red £0.26 1549  LED Plastic clips .2" £0.18
1?22 g:'n:'n gt'rc?fﬂlfr‘fllillﬂlel.g%“uefl gggg 1550 LED Housing Inickel plated) .125" £0.26
56 mm Cylindrcal L Ll .. 1551 LED Housing [nickel plated) 1257 £0.22
7 SEGMENT LED DISPLAYS 1566  5mm Square LED Red £0.26 1562  LED Housing (matt black) 125" £0.37
1508 BOL307 7 segment LED display .3° £0.80 }5.'3_;3’ gf‘"" Triangular LED Red £0.26 1553 LED Housing (matt black] 125" £0.31
1508 BDL527 dual 7 segment LED display 5" £1.80 1;% mm Cylindrical LED Green £0.28 1654  LED Housing [nickel plated) .2* £0.34
1510 BDL707 7 segment LED display .3" £0.98 19E2. Smm Souore LED. Greer £0.28 1565 LED Housing (nickel plated) .2° £0.28
1511 BLO747 7 segmemt LED display .6 £1.75 12}‘? gmmL’;z:!ijl‘lllatlhELllégrémn Eg-gg 1556 LED Housing {moati black) g Eg.g-é
Y eolay & angula reen ¥ ; : i
1512 BOL727 dual 7 segment LED display .5 £1.90 }?,}'é gmm gylumiic.'éluLEﬁﬂ Green £0.28 1557  LED Housing {matt black] £
mm Square L reen £0.28
MISCELLANEOQUS 1574 smm Triangular LED Green £0.28 BULBS AND NEONS
e G Lo D e e | 158 SmotEguert. 238 | 1t trptbeei g2t
1519 Phato Darlington MELT1 NPN £0.26 1877 dmmpianguler LED tellow £0.28 1230 toebulb | 4va.£hu £0.24
1520  Phota transistor OCP71 PNP 40 1879 Bmm Cylindrital LED Yellow £0.28 }ggg ng g":n Aound g"sm';:\ gg'gg
1526  FPE100 Infra Red Emitter £0.38 | 1880 B Souare LED Vellow Easy | o35, ESpubEfauneioy.] ;
1527 QY89 Infra Red LED £0.38 quare ow # 5 ulty Round 6.5v .3A £0.20
1581  Smm Triangular LED Yellow £0.28 1225 mgg g..m gowq 12.0v ;; cg_;o
= 1 ulb Round 12.0v 2.2w £0.20
Beginners Pak: No. 1 CERAMIC PAKS 1843 Neon Red Round 240y £0.34
i Containing a range of first quality miniature 64 fton Rectangolar 30 L0
ransistors : 4 1545 Neon Orange Rectangular 240v £0.34
A pack of well known wansistors, As used in many popular ceramic capacitors. 1546 Neon Green Rectangular 240v £0.34
projects, A must for beginners {and very usetul to experienced e § : 1547 MES Batten Holder £0.18
canstructars 100). MC1 40 miniature ceramic capacitors:
1] 7/8 T018 Metal NPN 5 of each value: CAR BON FILM
10 BC237 T092  Plastic NPN
5 BCI177/8 TO18  Metal PNP 22pf, 27pf, 33pf, 39pf, 47pf, 56pf, 68pf, | RESISTOR PAKS
18 EF&SS"-ECM' ¥gg§ m:?:lc Irlgl\Fll MC2 ggpf £1. These paks contain a range of Carbon Film Resistors, assorted
b Ao e e PP miniature ceramic capacitors: into the fallowing groups:
5 e 5 of each value: 180 Minec fo 00 o 820 s .00
F ] i J
£ BUZladtaons 03 Mowl 15:14 ;ggu; 3;(2)0?%9(1}5?05. 180pf, 2‘{%‘083 R38O Mixed {uw 10K ohms-82 oms £1.00
2 TIP30-32 T0220 _Plastic PNP pt, pL. Pl . 3 fac g JOOK okt :
10 0C71-76 Germanium PNP | MC3 40 miniature ceramic capacitors: RS S0Miad wil00ahmeazl olims L
£ ACnElee SEmaAgkin Mot FhR 5 of each value: RT 80 Mied 1w 10K ome 82K ohrms £1.00
5 AC176 Germanium Metal NPN = ¥ L i .
5 0C44-45 Germanium PNP 470pf, 560pf, 6BOpf, B20pf, 1000pf, RE 60 Mixed 3w 100K ohms-1M £1.00
g ;ﬁ;&igTdﬁ F'-'féﬂ}[ﬂctmﬂ Plastic 1500pf, 2200pf, 3300pf. £1.00 — =
2 MELN Phota Transistor Plastic MC4 35 miniature ceramic capacitors: TANTALUM BEAD CAPACITORS
2 BD13) TO126  Plastic NPN 5 of each value: ) g )
_2 woriz 4700p(, 800G, O1uf, O15ur, 022uf, | 403 QLS B M sowie  goss
100 TOTA 033uf, .047uf £1.00 -
L . . . 5 403 0.33ui 16v E0.11. 416 1uF 35y £0.12
All devices — brand new and lull spec as per device coding. 404 047uF 16y £0.11 417 22uF 35v £0.12
ﬁata aTg!nafllsuldetzaéI;mludud in pak SPEAKERS 405 0.68uf 16v £0.11 418 33uF 35v £0.12
ormal Retail Value i 406  1.0uF 16 £0.11 4158 A7uF 35 £0.12
Our Special OHer Price £15.00 AND CROSSOVERS 407 22uf 16v 32 420 seuFas €02
408 3.3uF 16v ¥ 1.0uF 35v £0.12
- 1901  Dome Tweeter 3" 8 54 £3.20 5
Beginners Pak: No. 2 1907 Doms Twaetar 3' 8 ohms 20w £250 | 409 Amley 6034 422 2fdw  £013
e - 1903 Flared Homn Tweeter 8 ohms 30 £3.80 HUb 18y ; 4 ok 4 ’
100 Rectifiers, SCR's, Triacs, 1800 2oy ciomsthas T oo B ot €124 | 411 100uF 16v €016 424 2.7uF 35v £0.18
Diodes i el SR masr S miss 8
- 1 o BOw h .50 DOu W . azre 35w B
%0 lNg(}D]-IN‘lDD?LﬂmpSilicon Rectifier 1907 P.:::‘::’TL\::_-S:S:E‘ e £5.20 — - —— e -
0 INS401-IN5407 3Amp Silicon Rectifier 1914 70mm B0 ohm speak £1.20
20 IN4148 Fast switch diodes Silicon 1915 70mm B ohm Speakor £0.95 FAIRCHILD/
10 DA200 BAX13-6 General Purpose Diode Silicon 1916  SGmm B ohm speaker £0.65
5 C106D Thyristor 400v T0202 Case 1917 B ohm spoaker £0.75 DARLINGTONS
2 10Amp Triacs 400v TO220 Case Isolated Tab 1918 64 ohm speaker £0.82 TYPE Pol VCED VCBO IC. HFE CASE £
2 4Amp Triacs 400v TO220 Case Non-isolated Tab 1919 51" whaoler 4 ohms 10w £3.90 SR B : = P
10 Assorted 3Amp Thyristors 50-600volts T064-TO66 Case 1820 51" whooler B ohms 10w £3.00 | 2NBOSR BNR 100v: YO0V J2A: 780-1BKT03 . 1.50
5 Assorted 1Amp Thyristors 50-600volts TO39 Case 1921 51" Dunl cone wide range B ohms £5.80 2NG282 NPN G0v  BOv  20A 750-18K TO3 1.25
6 0AB1-91 General Purpose Germanium Diodes 1922 87 Dual cone long throw B ohms 15w £4.84 MJ3000 NPN 60w GOw 104 1KMN - TO3 1.00
1923 B" whoolar dual 4« 8 ahms rubber edge 20w £7.80 SES300 NPN 60v BO0v 10A 1000 T0220 0.90
100 TOTAL = = | SES031 MPN BOv  BOv 104 1000 T0O220 095
All devices brand new and ful spec Data and lead out details DIL SOCKETS ggggg" NEN aga ﬁgb 1oa ‘ggg ::'Og 0135
ncluded. 5 NPN 1 v 1 v 10A 1 0. 1.00
'vgo-[rjgal nu:ac-; Valye r:17.ooo 1601 8 Pin £0.09 SE9401 PNP 80v  BOv 10A 1000 TO220 1.10
scial Offer Price £11.00 5 '
e — T T e L R R
1603 16 Pin £0.12 1607 24 Pin £0.28 TIP120 NPN BOv  60v  BA 1K T0220 0.60
UNT STED 1604 18 Pin £0.18 1608 28 Pin €0.32 | [ip121 NPN BOv B0 BA 1K 10220  0.65
SEMICONDUCTOR PAKS 1605 Z0.Pin £0.20' 1608 40 Fin €036 | 7ip122 NPN 100v  100v 5A 1K 10220 068
Ul 150 germ Gold Bonded Diodes OA47 £1.00 — — ]:g:;? :;ms ?g;v ?g:} :—';‘\ iy ;gggg g‘;g
uz 150 germ paint contact diodes DAB1 £1.00 - i - % &
U3 150 Silicon G.P. 200mA Diodes OA200 £1.00 LATE ADDITION,S High Current
U4 150 Silicon Fast Switch Diodes IN4148 £1.00 Transistors POWER SUPPLIES
U5 25 Stud type Silicon Rectifiers up to 10A £1.00 VCED VCBO 1.C. Max 2 1
Us 10 SCA's SAm- TOBE £1.00 BFT32 &0 a0 i £0.60 137 AC-DC Adfammg ?l 95 1?\!0"5 £3.75
u7 40 Sil Trans NPN TO18 Case BC107/8/9 £1.00 BFT33 80 100 34 £0.62 138 DC-AC Adaptor 6. 7. 9 volis £2.70
UB 40 Sil Trans PNP TO18 Case BC177/8/9 £1.00 BFT34 100 120 3A £0.65
U9 40 Sil Trans NPN TO18 Case 2N706] £1.00 | BFT37 100 120 34 £0.95 CABINETS
U0 40 Sil Trans NPN TO5/39 2NB97/2N1711 £1.00 139 Teak 30 Case £7.00
U1l 40 Sil Trans PNP TOS/39 2N2905/1132 £1.00 APYYTEA  Infra Red Detecior £0.65 | 140  Teak 60 Case £9.50
U12 30 Sil Trans NPN TO39 BFY51-BC141 £1.00 T .
013 30 Sil Trans PNP T039 BC160-181 etc £100 | Access and Barclaycards accepted — just telephone our Orderline — Ware (STD 0920) 3182.
U4 10 Sil Trans NPN TO3 2N3055 £1.00 All prices exclude V.AT. add 50 ostage per order. Terms: CW.0., cheques. Postal Orders
U15 10 Sil Trans NPN TO220 TIP29-31-33 £1.00 Fbl‘ Bi-P d h PP g% p 9
U16 10 Sil Trans PNP T0220 TIP30-32-34 g1.00 | Payable to Bi-Pak at addresses below.
U17 30 Sil Trans NPN TO38 High Viis. BF258/115 £1.00 |
U18 40 5il Trans TO92 BC237/8 £1.00
U189 40 Sil Trans TOS2 BC251 £1.00
U20 40 Sil Trans NPN T092 BC183-4 £1.00
U21 40 Sil Trans PNP T0O92 BC257 BC212L £1.00
Code No's mentioned above are given as a guide to the type of
device in the pak. The devices themselves are normally
unmarked,
ELECTROLYTIC SEMICONDUCTORS
PAKS Dept. PW4, P.O. BOX 6, WARE, HERTS.
A range al" paks each containing 25 first quality, mixed value Tel: Ware ISTD 0920} 3442. Telex: 817861
miniature electrolytics. ¥ . . -
EC1 Values from 46mFD-10mFD 1.00 i
ECZ  Values from 10mFD-100mFD £1.00 G_"'? No. 3887006.
EC3  Values from 100mFD-1000mFD £1.00 Visit our shop at: 3, Baldock St, Ware, Herts.
Practical Wireless, April 1981 9
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Choose any of 10 selected kits from
the Heathkit catalogue as your first order.
and we'll give you a superb soldering iron
worth over £10. Plus a 10% discount!

These kits have been specially
designed with Ffirst-time kit builders
in mind. So even if you've never built
an electronic kit before you won't
find it difficult. In fact. the simple to
follow step-by-step instructions
make it casy to build any Heathkit kit.

And with vour special offer
discount you can afford to see just
how easy it is.

Full details of this FREE offer are
available in the Heathkit 48 page
catalogue. So send the coupon for your
copy now.

e

000LM Je08E AOP2

- -
oo A 3

To: Heath Electronics (UK) Limited. Dept. (Pw4). Bristol Road.
Gloucester. GL2 6EE.

Please send me a copy of the Heathkit catalogue. l enclose 25p in
stamps.

Name ==
Address

—_p

—— m—

NB: If you are already on the Heathkit mailing list you will m

automatically receive a copy of the latest Heathkit catalogue “)

without having to use this coupon.

VALVE MAIL ORDER CO.
Climax House
159 Fallsbrook Road, London SW16 6ED

SPECIAL EXPRESS MAIL ORDER SERVICE

£p EMBT7 1-50 | PY81 0- GANS 4.74 | 607 2.20
AZ31 1-10 | ENGY 3.50 | PY82 0-80 GANGA  3.45 | 6SAT7 1-45
€L33 2.00 | EYS) 1.75 | PYB3 0.70 | 6AQ05 0.96 | 85C7 1.50
DY86&/7 0-B4 | EYBE 0-84 PY88 0-88 | 6ARS 1.98 B65J7 1-60
DYB802 0-84 | EY88 1-75 PY500A 1.-B0 | BASE 4.98 BSKT 1-30
EBBCC 3.36 | EYS500A 1.94 PYB00 0-84 BASTGA 6-75 BSLIGT  2-68
E180F 8.40 | EZBO 0.84 PYB01 0.84 | 6ATE 0.85 G5SN7GT  1.60
EBI10F  14-47 | EZ81 0-84 | 0OOVO2-612.56 GAUSGT 4-32 557 1-80
EABCBO 1-20 | GY50 2.75 | QOV03-10 BAUB 1-08 | 65G7M  2.50
EBI1 0-82 | G232 1.25 g 6AWSEA 3.39 ug 0.80
EBFBO 0.50 | GZ33 4.00 Qavo3-204a GB7 1-50 | 6VEGT 1-60
EBFB9 0.85 | GZ34 2.50 17 GBS 1:-75 BX4 1-20
EC91 7-86 | GZ37 4.00 QavOo6-404 BBAB 1-00 | GX5GT 0-85
ECC33 3-50 | KTE1 3.50 36-34 GBAT 512 7C5 2-95
ECC35 3.50 | KT66 10.00 avo3-12 4-46 GBEG 1-08 7C6 2:25
ECCB1 0-88 | KT77 8.00 R18 4.25 GBHE 1.52 187 2.25
ECCB2 0.72 | KT8B 12.00 R19 1-20 GBJE 1.08 12AT6 1-20
ECCB3 0-88 | N7B 9.00 | SP41 600 | 6BNG 1:65 12AT7 0.88
ECCBS 1-20 | oAz 1.92 | SP&I 2.00 | 6BQ7A 3.72 12407 0.72
ECCBB 1.90 | OB2 2-55 u1g 13.75 | 6BR7 4.00 12AX7 0-88
ECC91 8.93 | OC3 1.92 u2s 1-16 GHRB 1.75 12BAB 219
ECFBO 1-08 | OD3 1-92 u2e 1.44 BBST 4.00 12BEG 243
ECH35 2.00 | PCBE 1-40 37 9.00 GBWE 4.00 128Y7 2.70
ECH42 115 | PCBB 1.40 UABCBO 1-25 BBWT 1.52 128¥7A 2.70
ECHB1 1.20 | PC92 1.28 UBF89 1.20 | GBZE6 2.37 12HGT7 417
ECLBO 1-00 | PC37 1-20 UCH42 1-20 | 6C4 0.88 | 30FL1/2 112
ECLB2 1-00 | PCS0OO 1-20 UCHB1 2.32 BCA 1-75 | 30P4 1-20
ECLB3 1.50 | PCFBO 1.00 ucLB2 1-04 GCBEA 2.49 30P18 1-20
ECLBE 1.20 | PCF82 1.00 UCLB3 1-44 | GCDEGA 5-07 30PLI3Z 1.-BO
EF37A 3.50 | PCFBB 1-60 UFag 1-44 CHE 8.-50 30PL14 168
EF39 2.75 | PCFBO1  1-60 uL41 2-50 | 6CL6 3.72 75C1 2.35
EF41 200 | PCFBOZ 1-90 uLB4 1-20 | 6CW4 7-68 | 85A2 2.39
EF42 2.00 | PCFBOS 1-60 uyal 1-25 | 606 1-75 | 90C1 2-44
EF50 1-50 | PCFBOB 1-60 uyas 1.04 | &6DOS 5.94 15082 3-02
EF54 5.00 | PCH200 1-80 | VR105/301-92 | GEAB 2.94 150C2 1.92
EF55 2.50 | pCLB2 1-00 | VR150/301.92 BEHS 1-85 150C4 2-39
EFBO 0-80 | PCLB3 2:00 | 2759 16-80 6FEB 1:75 5728 27-50
EFBE 1-52 | PCLB4 1.00 Z803u 7-90 | 6GkE 2.67 805 20-00
EF91 1-80 | PCLBS 1-08 2021 3.50 | GHE 1:-50 807 3.75
EF92 5.81 PCLBE 1-08 B 16:80 | 6HS6 3.77 B11A 15-93
EF183 0-80 | PCLBOS 1-08 4CX2508 645 2.50 | 812A 15-88
EF184 0-84 | PD5O0 3-60 27-50 | GJB 3.50 B13 74.67
EHS0 1-40 | PFL200 1.80 S5R4GY 2:00 | 647 2.50 | 8664 8
EL32 1.50 | PL36 1-20 | 5U4G 1.52 | 6JB6A  4.56 | 8724 18.67
EL33 3.50 | PLEY 1.20 | 5vaG 1.52 | 6JS6C 5.58 | 9314 14.76
EL34 2.20 | PLB2 1.20 | 5Y3GT  0.85 | GKaN 1.25 | 2050 6.96
EL36 1.60 | PLE3 2.22 | 523 1.50 | 6KEGT 1.30 | 5763 3.75
ELB1 2.50 | pPLE4 1.08 | 524GT  1.50 | 6K7 1.50 | 5B14A  3.72
EL84 1.00 | PL504  1.40 | B/3DL2 1.56 | 6K8 1.75 | 5842 12.08
ELBE 2-50 | PL508 1-80 GABT 150 | 6KD6 6-36 6080 6.85
EL91 7-14 | PL509  3.20 | GAHG 4.71 | 6L6G 2.50 | 6146A  8.96
EL95 1.32 | PL519  3.20 | BAKS 3.60 | 6L6GC 2.50 | G1468
EL360  8.50 | PLBO2 296 | GALS 082 | 6L7 2.00 | 68838 11.19
EME1 1.00 | PY33 1.10 | 6AME  1.80 | BLOG 6.72 | 6973 3.87
1360 9.96
Open daily to callers: Mon-Fri 9 a.m.-5 p.m. 1586 1014
Valves, Tubes and Transistors - Closed Saturday J587 17.49
Terms CW.0. only Tel. 01-677 24247 Pricea cartat
Prices excluding  Cuotations for any types not listed S.AE. Telex when going
VAT add 15% Post and packing 35p per order 946708 10 press

PCB's FOR PRACTICAL WIRELESS PROJECTS

WRO36 £€1.10

WRO30 £3.35

WRO42 £1.20

LRl WROA4 £1.75
WRO43 £1.72

Wline Crystal Caletratos WRO41 £1.98
Jumbe Clock PCB-Special Offer- £7.00
Logical Noughts and Crosses WRO4E/7/B/8 £12.00
A F Voltmeter WHOSS £1.35
o Frequency Readout WHROG2 £3.96
Top Band Trans. WROSE £4.28
Operated Switc WKQ06/6 £4.00
WRO53 £1.35

i WRO4E £6.50

Intercom Part 2 WROSB £0.90

o WROS7 £1.55

glar Alarm WROS59 £1.53

lar Alarm WROGO £2.25
WROG4 £3.25

WROGE £2.68

WROE3 £2.81

WROG? £1.05

F WROG1 £2.68
F X WHOE2 £2.56
L Trace Unit-Specil Oifer- WROES £a.00
5 4 Contralier WROES £1.70
o Auto Fader Mike Pro Amp WRO1 £1.35
WRO72 £3.46

WRO70 E£3.00

wWo7Ts £0.95

WROT4 £1.10

ot WROT3 £5.50

d Photo Timar WRO78 £2.78

Demodulator WADS0S £2.20

imiter Main Board w 6 £2.30

ter WKO?7 £1.45

WRO79 £1.60

WROBO £225

WRO83 £2.90

WwrO84 £1.65

WHOAS €247

WRO35 £1.00

WROSE £2.15

WADSI4 £1.38

£7.00

WROB2 f£1.70

WRO97 £1.10

wWaDBsa £1.25

WK 100 £1.25

w10t £1.25

Setof Two  £9.30

CACLF £2.59

WR104 £0.85

WR103 £1.25

WAROI01 £1.29

3 WRO 102 £1.40

January B aham Mul WRI11 £4.47
J a WHROS4 £1.20
NRIDS £1.20

WR107 £1.20

WE102 £1.86

WROB1 £3.70

Power Supply WH114 £1.20

trolier Setof three £7.50

Prices include VAT Post free
Full range of R. 5. Components availabla please phone for quots

C. BOWES ELECTRONICS

252A STOCKPORT ROAD, CHEADLE HEATH, CHESHIRE SK3 OLX.
Tal: 061-428 4497 ax. 5
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High Precision
Quartz

Timepieces. =
Low ‘01’11y~Fr0m~ =

Special limited period offs
watches and pen watch at sensationally , uELOOY CHrONO
low, low, prices. s MITRAD pyinagi \

MITRAD MD610 GENTLEMAN’S QUARTZ
MELODY ALARM CHRONOGRAPH

A super slim and elegantly styled high precision quartz watch with very
clear digital presentation. Continuous display of hours, minutes and
seconds plus date and mode indications. ‘Running horse” style
chronograph accurate to ' 1o second. 12 hour alarm plays 30 seconds of
“The Yellow Rose of Texas'. Pushbutton illumination. Stainless steel
case (only Smm thick) with black panel. Infinitely adjustable stanless
steel strap.

SPECIAL OFFER PRICE

Only £1295

plus £1.25 p&p
Trade £8. Add 15% VAT + £1.50 p&p per

order (minimum order 5 items, one style or mix of styles).

MITRAD MD605 LADIES QUARTZ
MELODY ALARM CHRONOGRAPH g e

Beautifully simple styling combined with high precision quartz
technology, Continuous display of hours, minutes and seconds with an
optional display of day, date and month. Auto calendar. Chronograph with 4
lap timing facility accurate to ' rosecond. 24 hour alarm plays 30 seconds |
of Beethoven's ‘Fur Elise’, Pushbutton illumination. Stainless steel case 7 -

(9mm thick) with black pancl. Infinitely adjustable stainless steel strap, | "‘ ALARM - CHAONOGRAPH

SPECIAL OFFER PRICE yl. f
|
[
Only£1195 4£ =
R s e S
plus £1.25 p&p MTRAD — e
Trade £8. Add 15% VAT + S B ——— T Dt
g T 3 1 i i S A
£1.50 p&p per order (minimum N(,,f[har:tj;,‘ N‘ﬁﬁ%‘gs\f Herig s A —————
order 5 items, one style or mix of styles) Telephone 0536 522024 T BRI P S
MITRAD PEN WATCH NB. Pleasedonotusethe ——— ———————1 N
Elegant stainless steel ballpoint pen cleverly coupon for trade orders. e ] I
combined with a quartz high precision limepiece ———
The five fum_‘iinn LCIP watch cun_unurllusiy T e e e e e |
hours and mirutes; with alternative disglays of To Mitrad 68/70 High Street, Kettering, EN == Or debit my Access/Barclaycard No,

seconds or month and date. Computerised four
yedr date memory. In presentation case with spare

pen refill, :
] Mitrad MD610 Gentleman's Quartz Melody .

SPECIAL OFFER PRICE Alarm Chronograph at £14.20 (incl. p&p) Signature |
i
|
|
I

|
|
I
- g
only £9.95 | Ll (]\-j-il:lrad MD!’ilOS [.;Il(llc:f; ani:lz Melody Alarm Name
| ronograph at £13.20 (incl. p&p)
|
I
I

Northants.
Please send me

plus £1.25 p&p [] Mitrad Pen Watch at £11.20 (incl. p&p) Address
Trade £7. Add 159% VAT + Total value of my order £
£1.50 p&p per order (minimum
order 5 items, one style or mix of styles) I enclose cheque/PO made payable to Mitrad

The premier mail order house specialisimgin ' __ __ __ -

quality products and superior after-sales care. z 7
% Credit card holders may telephone (0536) 522024 -
24 hours a day stating card number for >

IHLOCK LETTERS PLEASEs

Allow up o 28 days for delivery. Full refund if not completely ra)
satisfied. Registered in England No. 2554356, PW 4/81

immediate attention
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HIGH POWER MOD

SPECIFICATIONS

Max, DUtput POWES . .. ..oovinncrnmecrnnnsrons 125 watt RMS
Operating voltage (OC) .. 50-B0 Max
Lodds: . ..cociiicimndieovinin o ... 4-16 chms
Frequency response Measured a1 100 watts . .. 25H2-20Khz
Sensitivity for 100wans ........... 400mV @ 47K

Typical TH.OD. @ 50 watts 4 ohms load
Dimensions
The P.E. power amp kit 15 a module for high power applications—disco
units, guitar amplifiers, public address systems and even high power
domestic systems. The unit is protected against short circuiting of the
Ioad and 15 safe in an open circuit condition. A large safety margin
exists by use of g y rated c result, a high p

rugged unil. The PC Board is backprinted. etched and ready to drill for
ease of construction, and the aluminium chassis is preformed and ready
10 use. Supplied with all pants, cireuit diagrams and instructions

ACCESSORIES

Suitable LS coupling electrolytic for 125W. model £1.00 plus 25p pép
Suitable LS coupling electrolytic for 200W. model £1.25 plus 25p p&p
Suitable Mains Power Supply Unit for 125W. model £7.50 plus

£3.15 php

Suiable Twin Transformer Power Supply for 200W. model £13.95
plus £400 php.

.................. 0.1

£10.50

205 x 90 and IBD:E]Em":h £1 4.95

ULE KITS

125 WATT MODEL

plus £1.15p&p _ (lustrated)
200 WATT MODEL

plus £1.15pkp

MULLARD LP1183
STERED PREAMP

Original listed price over £5.00 Suitable for ceramic and auxiliary
inputs. when you purchase 2 power madule kits

o

BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver finished rotary controls
and pushbuttons with maiching fascia, red mains indicator and stereo
jack sockel. Functions switch for mic magnenic and erystal pickups, tape
and auxiliary. Rear panel features fuse holder DIN speaker and input
socket 30 + 30 watts. AMS 60 + 60 wants peak for use with 4 10 8 ohm
speakers. Size 14%" x 10 approx

reany To LAy £32.90

plus
£3.80 pp

PRACTICAL
ELECTRONICS
CAR RADIO KIT

£1 0-50 1?;“;0 pip

2 WAVE BAND MW LW

“Easy to build 5 push button tuning

*Modern styling design “AN new wused components

*6 want output *Ready siched & punched P.CB.

*ncorporates suppression circuits "Now with lape input socket
All components and mstructions o build the radio. you supply only the wire
and solder. Pre-set tuning with five push button options, black illuminated
tuning scale, maiching controd knobs. one combining on /ol volume and tone-
cantrol. the other for manual tunng
The P.E. Traveller has a & watts output, neg ground and an integrated circuit
output stage. 8 Mullard IF module LF1181 ceramic filter type, pre-aligned and
assembled and a Bird pre-aligned push button tuning unit. Fits easily n or
under dashboards.

Suitable stainless steel fully retractable locking aenal and

speaker [approx B x 4”)is per pack,
available as a kit complete £1 .95 php £1.15

STEREO DISCO
PREAMPLIFIER

Matching other modules,
suitable for twin deck mixing i gzt %
with P.F L. output and . : -

Mic/Tape input. Ready built, £21 .95

ready to play with circunt diagram and application
plus £1.72 php

notes 1o suil our power module kits.

10+10 WATT
STEREO HI-FI
AMPLIFIER KIT

@ Featuning latest S65/ATES/TOA 2006

10 watt output |.C's with in-built thermal
and shon circuit protection
£1 495 ® Mullard Stereo Preamplifer module

i ® Attractive ready made black vinyl finish cabingt

plus £2.90 pkp @ Converts to a 20 Watt Disco amplifier
To complete you just supply connecting wire and soldar. Features
include din input sockets for ceramic cantridge. microphone. tape or
tuner. Dutputs—tape, speakers and headphones. By the press of a
buttan it transforms into a 20 watt mono disc amplifier with twin deck
mixing. The kit incorporates a Mullard LP1183 pre-amp module, plus
power amplifier assembly kit and mains power supply. Also featured 4
slider level controls, rotary bass and treble controls and 6 push button
swilches. Silver finish fascia panel with matching knobs and contrasting
ready made black vinyl finish cabinet and ready made metal work. For
further information instructions are available price 50p. Free with kit.
Size 9" x B3 x 3% approx.

SPECIFICATIONS Suitable lor 4 to B ohms speakers.

Frequency response — 40Hz-20KHz: Input Sensitmty - P.U 150mV
Aux. 200mV Mic. 1.5mV; Tone controls - Bass + 12db @ 60Hz;
Treble £ 12db @ 10KHz Distortion = 1% typically @ 4 watts; Mains
supply - 220-250 volts 50Hz

BS H chassis record deck with manual set down and return,
complete with stereo ceramic cantndge ' £8.50 plus'£3.15 p&p when
purchased with amplifier Available separately £10.50 plus £3.15 p&p

B” SPEAKER KIT.2 8" approx. twin cone domestic use speakers.
E£4.75 per pair plus £1.70 p&p when purchased with amplifier
Available separately £6.75 plus £1.70 p&p

STEREO MAGNETIC PRE-AMP CONVERSION KIT

All components including P C.B. to convert your ceramic input on

the 10+10 amp 1o magnetic. £2,00 when purchased with kit leatured
above. £4.00 separately inc. php.

R|ITnV]|C

instructions 2

Op plus stamped addressed envelope Goods des,

323 EDGWARE ROAD, LONDON W2 wail order 21C HIGH ST. ACTON W3 6NG

ALL PRICES INCLUDE VAT AT 15%. All tems subject to availability. Price correct a1 5.2 81 and subject to change without notice. For further information send far
tched to mainland and M. Ireland only. NOTE: Persons under 16 years not served without parent's

pal
Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432 9.30am-5.30pm Closed all day Thursday. ACTON: Mail Order only. No callers.

Wilmslow
Audio

THE firm for speakers!

SEND 50p FOR THE WORLD’'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.

AUDAX @ AUDIOMASTER @ BAKER @
BOWER & WILKINS @ CASTLE @ CELESTION
® CHARTWELL @ COLES @ DALESFORD @

OHIO SCIENTIFIC COMPUTERS new
series 2 Challenger C1P Cheapo 4K version
£202. Ohio BK version £259. Special offer-
Superboard 3 with free power supply and
modulator kit and guard band kit (gives
232 exended disptay. 1200 and 300
baud tape speeds, 50% higher computing
speed and 50Hz conversion) £159 the lot
Guard band kit also soid separately £10. 4K
oextra ram E£16-95. Case £27. Cassette
recornder £16. Cegmon improved monitor
rom £29-50. Assembler/Editor £25. Word
wrocessor £10. Display expansion kit 30
lines - 54 characters for superboard TWO
£20.

SHARP MZBOK COMPUTER with free
tape of 50 programs 20K £415. 36K £437.
48K £459.

PRINTERS supplied with fre race and
word processor for Superboard and uk101
Seikosha GPBO E£225. Oki Microling BO
£329. Base 2 BUOMST £299.

*SINCLAIR PRODUCTS SCI110 £145,
PFM200 £51-95. DM450 £109. POM35
£32.50.

*TV GAMES AY-3-8600
3-8550 . kit £9.26.
*BATTERY ELIMINATORS 3-way type
6/73/9v 300ma £3.50. 100ma radio type

kit £12-98, AY-

with press studs 9v £4.77, 9 - 8v £5.99, Car
convertor 12v input, output 446719y
B00ma £3-04.

MEMORIES 2114 450ns £2.15. 4116
200ns £2-83. 4027 £1-30. All low current
*BATTERY ELIMINATOR KITS !00ma
radio types with press studs 9v £1.64, 9- 9v
£2-30. Siabilized B-way types
3/44/6/7 39121518y 100ma £3.12, 1
Amp £8.10. Stabilized power kits 2-18v
100ma £3-12, 1-30v 1A £8-30, 1-30v 2A
£14.82. TTL and computer supplies Sv
stabilized 1-54 £9, 3A £11, 6A £16. 12v car
convertor 6/7 3/9v 14 £1.62.

*“T-DEC AND S-DEC BREADBOARDS
s-dec £3-79. t-dec £4-59. expdb £2.64.
wxpd00 £6-61.

*BI-PAK AUDIO MODULES AL30A
£4.53. ALBQ £5-62. SPMB0O £5.26.
BMTBO £6-36.

*IC AUDIO AMPS with pch. JCIi2 BW
£2.50. 1C20 10W £3.54.

SWANLEY ELECTRONICS

Dapt. PW, 32 Goldsel Rd,, Swanley, Kent,
Past 40p extra. Add VAT except on sections
marked * Lists 27p post free, Phone nley
64851, Official and overseas orders welcome,

DECCA @ EAGLE ® ELAC @ EM| @ FANE ®
GAUSS @ GOODMANS @ HARBETH @
ISOPHON @ |.M.F. ® JORDAN @ JORDAN WATTS
® KEF @ LOWTHER @ McKENZIE ® MISSION @
MONITOR AUDIO @ MOTOROLA ® PEERLESS
® RADFORD @ RAM @ ROGERS @ RICHARD

ALLAN @ SEAS @ SHACKMAN @ TANGENT
® TANNOY @ VIDEOTONE @ WHARFEDALE @

WILMSLOW AUDIO LTD. (Dept. PW.)
35/39 CHURCH STREET, WILMSLOW,
CHESHIRE SK9 1AS

Tel: 0625 529599
FOR MAIL ORDER & EXPORT OF DRIVE UNITS, KITS ETC.

Tel: 0625 526213
(SWIFT OF WILMSLOW) FOR HI-FI & COMPLETE SPEAKERS

AERIAL SPLITTERS

Two way in white box with three
black insulated co-ax sockets.
Completely made up with two
spare co-ax plugs.

Price only £1.70 each.

CALLERS WELCOME
Large stock of capacitor, resistors,
P.C.B. etching compound, TV
valves, loft aerial and co-ax cable.
Open for Callers: Tuesday, Thurs-
day, Friday and Saturday morning.

AERIAL BOOSTERS

Aerial amplifiers can produce
remarkable improvement on the
picture and sound in fringe or dif-
ficult areas.

B45 — For Mono or Colour this is
tunable over complete UHF
television band.

B11 - For stereo or
VHF/FM radio.

Next to the set
£6.70 each.

standard

fitting. Price

Signal Injectors with (pre-set) variable AF, which emits RF harmonics
into the IUHF band. Protected up to 300 volts DC. Complete with leads

£5.70 each.

All Prices Include VAT at 15%. P & P per Order 30p. SAE. for Leafiets. Access Cards
ELECTRONIC MAILORDER LTD,

62 Bridge St, Ramsbottom, via Bury, Lancs. BLO 9AGW.
Tel Rams (070 682) 3036.
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- AND THERE’S MORE WHERE THIS CAME FROM

It's a long time since one of our adverts was presented in ‘list’ form - but simply because we do not try to squeeze this lot in every time

doesn’t mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1).

LINEAR ICs - NUMERIC LISTINGS TTL Nand LSN 7443  1.15  74LS112 0.38  74L5169 2.00 VARICAP TRANSISTORS  (apaciTORS
TBAI20S 1.00  KBd4ll 1,95 7444N  1.12 7415113 0.38 741708 2.30 | TUNING DIODES AUDIO DEVICES  All Smm or less spacing
1200 1.95  KB44l?  1.80 74008 0.13 74458 0.94  74LS114 0.38  74LS170 2.00 BA102 0.30 BC237 0.08 - .
u2178 1.28 TOA4420  2.25 74LS00  0.20 74468 0.94 741188 0.83 7415174 1.20 BA121 0.30 BC238 0.08 ERL We
U2478 1.28 KB44208  1.09 74018 0.13  74LS47 0.89 741208 1.15  74175N 0.87 ITT210 0.30 BC219 0,08 | 2vdrdbd,aE7,cie
U257 1.28  KB4423  2.30 74001 0.20 744N  0.56  7412IN 0.42  74LS175 1.10 BE2048 0.36 BC307 0.0 | F210P,15, LEP..0-04
U267B 1.2 KB4424 165 7402 0.14  T4LS4B 0.99 741220 0.46  T4l76N 0.75 BBL0SE 0.36 BCI08 0.08 A AL T O
IMI0LH . 0.67  gkp443l  1.95 74LS02 0.20  74LS43 0.99 7412 0.73  T7417N 0.78 88109 0.27 BCI09 0.08 TRoL st
LMI0IN 0.30 ypd432  1.95 7403 0.14  745IN  0.17 7405124 1.75  7418IN 1.65 MVML25 1.05 BCAlY D.10 e Ryl R
WM308H  0.96  KB4431  1.52 74LS03 0.20  74LS51 0.24  74125N 0.38 7415181 3.50 BB212 1.95 BC414 0.11 T a1 EE e -0
LMIOBN  D.65 KB4436  2.53 74048 0.14 7453 0.17  74L5125 0.44 74L5183 2.10 KV1210 2.45 BC415  0.07 (eI
WM339N 0.6 KB4d37 1,75 74L504 0.24 74544 0.17  74126N 0.57  74184N 1.35 KVI211 1.75 BC4l6 0.08 g
IM34BN  1.86  kpidis 222 405N 0.18  74LS54 0.24  74LS126 0.44 741858 1.34 KV1226 1.95 BC546 0.12 | {gout)
LFISIN  0.38  KB4441  1.35 74L505 0.26  74LS55 0.24  74128N 0.74  74LS190 0.92 KV1225 2.75 BCS56 0.12 Ripcod
LFISIN - 0.76  gkp44ds  1.29 74068 0.28  7460N 0.17 74133 0.73 741928 1.05 KV1215 2.55 Bc3s0: o1z | GRCLAITC CERAN
IMIT4N 375 KB44d6  2.75 74078 0.38  74LS63 1.24 7415132 0.78  74LS192 1.80 KV1225 2.75 BCS60 D212 Bl Lo 046
[M3BO0N-14 1.00  Ku44d8  1.65 74088 0.17  7470N  0.28  7ALS136 0.40  74193N 1.05 SWITCHING AND  BCRI9  0.22 FEEDTHRU
LM3B0N-8 1.00  NESO44N  2.26 741508 0.24 74728 U.24  J4LS138 0.60  74LS193 1.80 BG40 0.23 INU SOLDER IN....0.09
M3BIN 1.8 NESSIN  1.85 7400N 0.17 7473 0.32  74l4IN 0.56 741948 1.05 25C1715 0.8 | povncren cspimens)
IN4I9CE  1.95  sSpe000  3.75 74LS09 0.24  T4IS73 0.38 74142 2.65  74196N 0.99 NeIET DEs ;. havaa 0.e | o
NES44N  1.80  SL6270  2.03 74108 0.15 74748 0.27 74143 3.12  74L5196 1.10 R aas 2506664 0.30 | |0 LY :
NESSSN  0.30  sSi6310  2.03 74L510 0.24  74LS74 0.28 741448 3.12  TALS197 1.10 B b7 25646A 0.30 | (ONeZZN/ 3N,
NESS6N  D.50 SL6600  3.75 T4LIN - 0.20 74758 0.38 7415145 0.97 74l98N 1.50 BA379 0.35 25D668A 0.40 vl
NESGON  3.50 51640 2.75 74L511 0.24  7476N  0.37 414 1.75 74199 1.60 TOAL061 095 | 25B648A 0_40 2200, 410
NESEZN  4.05  Srees0  3.20 TAIZ 0.7 741576 0.38  gayggn 1.09 7415247 0,93 | (TOUO6L O3 T o560 0.5 [ AUFeeeee
NES6N  4.29  sSis700 2035 741N 0.30  74LS7B 0.38  q45148 1.19  74LS257 1.08 SOSUU S SEEY 2am720 0.45 | POLYESTER (GENERAL
NESGSN  1.00 1CLB03ECC 4.50 74148 0.51  7480N 0.4 74150N 0.99 7415260 1.53 & RECTIFIER: 2502546 0.19 | 10mm LEAD SPACING
NES6EN  1.60 M5L9362 1.7 74L515 0.24 74BN 0.B6  94)5)y 0.55 74L5279 0.52 IN4148 0.06 251084 0.20 | 1OW,15N,22N,33N
NESTON  3.85  msrois3 1.5 7416 0.30 74828 0.69  741515) p.84  74LS283 1.20 1N4001 0.06 2502547 0.19
SL624 328 pAl1211 1.95 7417N  0.30  7485N  1.04 741%™ 0.64  74LS293 D.95 IN4002 0.07
TBASSL 1.8l HA11223  2.15 7420 0.16  74LS85 0. 7415153 0.54 T4L5365 0.49 IN5402 0.15 20mm LEAD SPACING
UATOSHC  0.64 HAL1225  1.45 74L520 0.24  74LSB6 0.40 74154y 0.96 74L5366 0.49 ol 0.07 220N,330N,470N. . .0.18
UATOSPC  0.36  HAL2002  1.45 742IN  0.29 74898 2.05  g415em 054 74LS367 0.43 AALLZ 0.25 AR
VATIONC  0.65  HA12017  D.80 741521 0.24 74908 0.33  Jacies g0 TALS36E 0.49 BRIDGES: sty S LR SRACTG
GATIOPC 0.5  HAI2402 1.95 7A2W  0.27  TAISI0 0.90  7aisew 0.0 T4LS374 1.80 VT = W Bl R i
WATAIH  0.66  pa12411  1.20 74258 0.27  749IN  0.76  741a7 0.67  TALS37T7 1.95 eas200v 0.75 | 235133 3-90 T gt
GATAIN  0.27  pa12412 1.5 742N 0.27  TALSIL 1.00 945157 poes 745379 1.30 26K134 3.10 :
WATAIN 0.0 LF13741  0.33 740527 0.44  T492H  0.38  74c)3g ogp  TLS393 1.40 25;&35 398
UAT4BIN  0.36  SNTE6GON 0.80 728N 0.35  T4LS92 0.78  741%9n 2.10 =
UATS3  2.44 0.32 7493 0.32 2550, 3e75 POLYSTYRENE
WATSE  2.35 017 74LSI) 0.9  oeicon 0.82 TOKO COILE AND FILTERS m535 0521 op,150,160,222,
TEARIOAS 109 & S8 J4S30 0,24 74948 o078 . -3 SEE THE EXTENSIVE SECTION BDS36 0.52 276,47F,56P,68P. .0.08

E . . 7416IN 0.92 (470, 56P, o
TRAB2M  0.75 0.25  7495N  0.65 $AOUR NEW FRICE LISTSAND 377 0.33 | Jo0p,180p,220p

. . . 74L5161 0.78 CATALOGUE 80378 .0.33 el ol
TCAS40E  1.80 741532 0.24 740595 1.4 745162 1.30 270P,330P,390P. . .0.09
TOALO28 2.1l 0.40  7496N  0.58  J41em 0.92 LF/HF FIXED INDUCTORS e 03 | 470e.eB0R.B20. . 010
TOALOZ™ 2,11 0.33 741596 1.20 745163 0.78 —FULL E12 RANGE PR 1N, 1N2, IN5, INB. .0.11
TOAI054  1.45 0.24 74978 1.85  74lg4n 1.04 7BA series luH-1nH 0.16 SMALL SIGNAL] oz, 207,383,309, .0.12
2DA1062 L:ﬁ 0.17  74LS107 0.38 7415164 1.30 Bm seriox p— HE DEVICES 4N7,5%6,648, 10N, .0.13
m 2.69 : 74L540 0.24 741098 0.63  74] g -33m - BF194 0.18 i
TOALOT4A  5.04 0.74 7415109 0.70 mg?:s {,Ei 10R8 series BF195 0.18 Tﬁﬂgﬁ)m
TOALOBY  1.95 0.70 41108 0.54 741678 2.50 33mii-1 20mH 0.33 BF224 0.22 068,100 0 n0erns.0.18
TOALO90  3.05 74L542 0.99  7411IN 0.68 10REH series BF241 0.18 You:'2.2.4.7.10. 019
HAL137 1.20 120mH~-1.5H 0.55 EF274 0.18 v 2 2& -;'.". ¥ g
WALIST  1.00 9.75 0.85 PLEZO SOUNDER BEA40 D-21 | 1ov: 22,100,

: 4044 0.80 VOLTAGE REGULATORS eB720 -4 .
TOAL220  1.40 M3M55271  9.75 BF162 0.49 ALUMIN ELECTROLYTICS
[M1303  0.99 ICM7106CP 9.55 4046 1.30 BF395 0.18 RADIAL (VERT. MOUNT)
M1307  1.58 1CM7107CP 9.55 4047  0.99 T8series 0.95 . BF479 0.66
MCII10P  1.90 | ICHI2168 19.2% 4049 0.52 | 79series 1.00 | CRYSTAL FILTER PRODUCTS  LEDs i i (uF/voltage)
MC1330  1.20 1012174 9.50 4050 0.55 78Mseries 0.65 10,7M4Z 2 FOLE TYFES: SMM RED 0-%2 BFRO1  1.33 iéﬁfﬁ:ﬁf—,";g;ﬁ"
MC1350  1.20 | Spee2e  3.85 4051 0.65 78Lseries 0.35 10MISA 1SKHZ BW  2.49 | 3MM RED CLEAR 0. g it led 10736 ,
HAL370  1.90 | sesed?  6.00 4052 0.65 79005 0.85 10.7MHZ 8 POLE TYPES: 3mM RED g-h BFT95 0.99 22»’1; e L
HALIBE  2.75 95HI0PC  6.00 4053 0.65 7BMGT2C  1.75 10M4BL 1SkHz BW 14,50 | 2.5 % SMM RED o5 | BFYS0 0.50 nfqo' : 0.09
TIA1490 1.86 | HpLOSSL  2.45 4063 1.09 79MGT2C 175 H4402 7.5KHZ B4 15.50 | SMM GREEN . 40238 0.85 gasrzeniniii0d
¢ 4066  0.56 7230 0.65 100220 2.4KHZ SS8 17.20 | 3MM GV OLEAR 0.16 | oo o 10/63,22/30,31/50,

e Lo Hoaoss 4> | 40es  o0i2s | 1200 1.95 HF FIRST FILTER: I GRERN  0.16 | So et A7/26A00,26 = v 010
SLelle  1.60 | wpid7sz s.oo | 4069 020 | TOAL4L2 075 BIFON. .52 HP 32,00 § 2.0 X LA 0.2 | s Ll pp
SLI6LZF  1.60 ol 4070 0.20 NESS5IN  1.25 A SMM YELLOW  0.15 | VNGGAF 0.95 470/6.3.....
SLl6li®  1.89 4071 0.20 Imrx i-:g RADIO CONTROL CRYSTALS 3:: %g @ g-}g :ﬂisf: 0.85 llggéﬁéﬁﬂ/
gﬁggg 247 CMOS 4000 SERIES 4072 0.20 1833 = (No splits available) Soae 1000//16,470/63.
SL1621p  2.24 4001 0.17 4075  0.20 MICROMARKET AM TH:- s | 3 oRANGERED 0-20 [ or3ceT g 38 1000/63,2200/16
SLE24C  1.28 4000  0.17 4076 0.90 drd OT 30pF HC250 1. SMM ORA CL,  0.29 | 2cks5 0.28 3300/25. « v
SL16250  2.17 4002 0.23 4077 0.20 8080A/2 7.50 AM/FM RX:- IMM CRANGERED 0.19 | 20¢168 0.35 1ooo/100
SLI626F  2.44 4008 0.80 4078 0.20 gg}j §,gg :;d’ntz'.l' J0pF HC25U 1.65 gﬂ: 3;“‘5”; % g_g 3310 0.69 10000/70. 0 c0eaane 3.00
SLIGI0F  1.62 4009 0.58 4082 0.20 . Lixf - J176  0.65 AXIAL (HORIZ. MOUNT)
Sllsd0p 1.89 | 40l08 0.58 4093 0.78 8216 1.95 Fund 20pF HC250 1.85 | el IR DET 151 | ogp3 0.65 | 1/25,4.7/16,6.4/25
SLIG4lp  1.89 | 40LAE 0.20 4175 0.95 | 8224 3.50 Pairs FM 325 | IROPT CPLR 144 | 40633 3ex5) | 10/16.eneeenn... 0.08
TIA2002 1.25 | 40118 0.20 4501 0.69 8251 6.25 Pairs A 300 | sum aLIp 004 | 3cp45 049 4.7/63,21/10,22/16
TOA2020  3.00 4012 0.55 4506 0.51 8255 5.40 LCDs ISKSL  0.54 331600 v snsnanans 0.09
ULN22424 3.05 | 4013 0.55 4510 0.99 .5 digi 5 3SK60 0.58 47/25,100/16. . ...0.10
ULe2838 1.00 | 4015 0.85 4511 149 | ssoor  7.50 CRYSTALS ot fes | meveso 0o3s
CAIIBUE  0.70 4016  0.52 4512 0.98 6810 5.95 32.768 kHz 2.70 s digit a9 | Brosl 0.70
CAJ0B9E  1.84 4017 0.80 4514 2.55 6820 7.45 100kHZ 3.85 BF9G0 1.24 )/
CAI090AQ 3.35 | 4019  0.60 4518 1.03 6850  4.90 4 455KHZ 5.00 ISK4B  1.64 1000,/35,4700/16
CAILZIE  1.40 40208 0.93 4520  1.09 6852 4.85 L.0MHz 3.00 1000/50, o censenss 0.58
CAII30E  0.80 | 4021  0.82 4521 2.36 -_— j-;;gz'ﬁz g;g SOIOTTXY DIOE BAL RS
CAJIIOT  0.90 | 4022  0.90 4522 1.49 MC270 3 : 2 2. o s
CAILA0E  0.46 | 4023  0.17 4529 1.4l 2114 6.50 4.19439M4z 2,30 géﬁ_;;gﬁ:mal_zs LCD Moduls 0.254, 5% E12 CAREON
CAIIB9E  2.20 | 4U24  0.76 4539 1.10 4027 5.78 6.5536MHz  2.10 SRL1-B L1-200Miz 4.55 | cwie Lohm-10M. .. v . 00220402
MC3ISTP 2,35 | 4025 0.17 4549 1.50 2102 1.70 10.0M4z  2.50 SEL1-% 10-100081z 5.75 | Minferre clock, | 0+25W 18 E12 METAL FILN
LMI900N  0.60 4026 1.80 4554 1.53 2112 1.40 10.6985Hz 2.50 SRAL .5-5000Hz  B.45 | 12024 hr., glarm, | 1-lohm-lM........ 0.05
[M39098 0.68 | 4028 0.72 4560 2.18 2513 7.54 10.701iz 2.50 SRAI-1 .1-500¢iz 9.25 | day, dote, HORIZ CAREON PRESETS
LM3914N  2.80 | 4025 1.00 4566 1.59 HMAT16  4.50 10,245z 2.50 SRAIH  .5-S00MHz 13.35 | backiight 100 TYPE
M3915N  2.80 | 4030 0.58 4568 2.18 BlLs97  1.25 10.7mz  3.00 SRA3 .025-200MHz 10.25 | Allf0r...9.95 | ]00chms—2M5...... 0.12
KB4400  0.80 4035 1.20 4568 3.03 1l.52z  2.50 HORIZ CERMET PRESETS
KB4406  0.60 4040 0.83 4572 0.30 1000z 3.00 Mg LM va s e 0.27
KB4412 1.95 4042 0.85 4585 1.10

CWO PLEASE
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INTERNATIONAL (4 inc. rev. of
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TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144SG 5
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Commaercial MA s on application

Goods are offered subject to ava ty, prices subject CATALOGUES
Please send an e phone and check i in doubl 2 & 35“’ ™

SAE with all
enquiries,

Access/Barclayed
(min £5 please)
Callers welcome

PRICES EXCLUDE VAT - PLEASE ADD 15%*
Postage 35p per order. CWO please. (*UK only)

wWwWwW americanradiohistorv com



Technical

Training
Radio,

Television and

Electronics

ICS 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.

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 1 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 professional 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.

-
-
1
m
3l SINCE 1890

= Dept. 276 Intertext House. London
-

-

]

-

-

To: International Correspondence
Schools

SWE UL or welephone 622 9491 1

Subjectof Interest. . .....oviiiiniinennnn
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PM COMPONENTS LTD

VALVE & COMPONENT SPECIALISTS

CONINGSBY HOUSE, WROTHAM RD.,
MEOPHAM, KENT.

VALVES PLS0Y 2.30 | 608D 4.20 | BC213L  0.09 [BUIDBE  1.69
DYB6 0.55 | PLBOZ 250 | 61464 4.45 | BC214 0.09 | BU205  1.30
DYB02 0.60 | PYBE 0.72 | 61468 485 | BC214L  0.09 |BU20B  1.39
£180F 5.65 | PY500A 135 | 7025 1.50 | BC237 0.09 | BUZOBA  1.52
EABCBO  0.56 | PYBO1 0.60 | 7360 7.50 | BC238  0.08 | MJE340 0.40
EBFBI 0.70 | QOV02-6  8.25 | 7581 2.35 | BC307  0.08 |OCTY 0.22
£ccs) 0.55 | QOV03-20A BC327  0.10 | RZ0088  1.70
ECCB2 0.55 12 SEMI- BC337 0.10 | R20108  1.70
ECC83 0.60 | QOVOG-40A CONDUCTORS | BC461 0.30 ( R2540 2.48
ECCH5 0.60 1395 | AC126  0.22 | BC478  0.20 | TIF29 0.
ECCB8 0.65 | QV03-12  3.25 | AC127 0.22 | BC547  0.10 | TIP29C  0.42
ECCBO7  1.30 | TE2.5/300 AC128  0.28 | BC548  0.10 | TIP3OC .43
ECF80 0.65 42.00 | AC141K  0.34 | BC549A  0.08 | TIPIIC a2
ECF82 0.60 | TY2-125A30.00 | AC176  0.22 | BC557 0.07 | TIP32C 42
ECHB1 0.58 | u19 11.95 | AC176K  0.31 | BC558  0.07 | TIP41C a5
ECLE2 0.58 | UCHB1  0.70 | AC187 0.26 | BD131 0.32 | TIP42C .47
ECLE3 1.13 | UCLB2 0.70 | ACI187K  0.28 | BD132 0.35 | TIP47 .65
ECLBE 0.74 | ULB4 0.78 | AC188  0.22 | BD133 040 | TIP2955 0.84
EFB0 .48 | UYBS 0.70 | AD149  0.70 | BD135  0.30 | TIP3055  0.60
EF8E .70 | 2759 9.00 | AD1G1 0.39 | BD136  0.30 | TIS31 0.20
EF89 .65 | 2D21 1.60 | AD161/2 1.04 | BD137  0.28 | 2N3054 059
EF91 .22 | 4CX2508 21.75 | AD162  0.39 | BDI38  0.30 | 2N3055 0.59
EF93 D.65 | SR4GY  1.25 | AF127 0.32 | BD139  0.32 | 2N3702 0.2
EF94 .65 | 5U4G 0.90 | AF139 0.42 | BD140  0.30 [ 2N3703 0.2
EF95 0.78 | 6GKE 2.50 | AF239 0.42 | BD144  1.20 | 2N3704  0.12
EF 183 0.56 | 6J6 0.65 | BC107 0.10 | BF115 0.35 | 2N3705 0.2
EF 184 0.56 | 6JSGC 5.00 [ BC10786  0.10 | BF167 0.24 | 2N3706 0.12
EL34 .54 | GKDE 4.50 | BC108  0.10 | BF179 0.34 [ 2N3708  0.12
ELB4 .60 | BLEGC 1.75 | BC108C  0.10 | BF180 0.29 | 2N5294  0.38
EMB4 .65 | BLD20 0.60 | BC1098  0.10 | BF183 0.29 | 2N5296  0.48
EZ80 .48 | 6LOG 6.50 | BC140  0.31 | BFi9a 0.11 | 2N5298  0.38
EZ81 0.56 | 6SN/GT  0.90 | BC141 0.25 | BF195 0.1
G232 0.76 | GVEGT 1.05 | BC142 0.21 | BF196 0.11 |1.C.’s
G233 1.85 | 757 2.00 | BC143  0.24 | BF197 0.11 | MC1307  1.00
GZ34 2.00 | 12AT7 0.60 | BC147 0.09 | BF198 0.10 | MC1350 1.00
KT61 350 | 12AU7  0.60 | BC148  0.08 | BF199 0.14 | MC1285 300
KTGE 4.00 | 12AX7  0.65 | BC149 0.09 | BF200 0.30 | SN76003N 1.65
KT77 .00 | 12BA6  0.80 | BCI57 0.10 | BF257 0.28 | SN7G6013N 1.15
KTBB 00 | 12BE6 1.05 | BC158 0.09 | BF258 0.25 | SN76013ND
N78 90 | 12BH7 095 | BC159 0.09 | BF259 0.26 1.15
0A2 78 | 12HG7 350 | BC160  0.28 | BF336 0.34 | SN76023N 1.35
PCFBO 72 | 85A2 1.20 | BC170B  0.10 | BFX29 0.30 | SN7G033N 1.35
PCFBOZ  0.66 | 90C1 1.69 | BC171 0.08 | BFX84 0.26 | SN7G131N 1.30
PCFBOE  1.48 | BO7 1.09 | BC172 0.03 | BFXE5 0.28 | SNT6227N 1.05
PCLB2 0.68 | B11A 9.00 | BC1738  0.10 | BFX86 0.30 | SN76660N 0.60
PCLBA 0.72 | 813 11.30 | BC182 0.09 | BFx88 0.25 | TAAGGIE  1.20
PCLBE 0.75 | 8334 47.85 | BC1B3 0.09 | BFYS0 0.21 | TBAI1205 0.70
PCLBOS  0.BO | 866A 2.50 | BC184LA 0.09 | BFYS1 0.21 | TBA540  1.25
PFL200  1.13 | 20504 3.90 | BC212 0.09 | BFYS52 0.25 | TBAS50Q  1.55
PLS04 1.13 | 5763 3.20 | BC212L  0.09 | BFY90 0.73 | TBAG41-B11
PL50B 1.48 | 68144 2.75 | BC213 0.09 | BUIDS  1.22 1.90

Prices exclude VAT Many other types availabie
Please add 15% including vintage valves.
P&P 50p per order PHONE 0474 813225
Home Raoio Top Priority for
COMPONENTS
every constructor-
® About 2,000 items clearly listed.

® Profusely illustrated throughout. ;

® Large A-4 size pages. l

® Bargain list, order form and 2|
coupons each worth 25p if used as |
directed, all supplied free.

Price £1, plus 50p for post, packing |

and insurance. i

Send chegue or P.Q. for £1.50 |

HOME RADIO Components LTD
Dept. PW, P.O. Box 92, 215 London Road,

featndatieasieal Mitcham, Surrey. 01-543 5659
; NICKEL CADMIUM BATTERIES
AA (HPT7) | SUB'C’ 'C'(HP11) | *C'(HP11) | ‘D" (HP2) | PP3
0.6AHr 1.2AHr 1.66AHr 2.0AHr 4.0AHr 0.1AHr
1-24 £0.85 £1.38 £1.89 £2.25 £2.97 £3.78
25-49 £0.82 £1.28 £1.58 £2.10 £2.77
50-99 £0.80 £1.24 £1.52 £2.02 £2.67
100 up £0.70 £1.15 £1.41 £1.87 £2.47

All cells are brand new full spec devices from reputable mnfrs. All Nickel Cadmium cells (except
PP3) are supplied complete with solder tags and are "'VENTED" devices suitable for fast charge.

CHARGERS - single or dual O/P 1o charge PP3, AA or SUB ‘T’ cells in 12-14 hrs (chargers will
charge 'C’ and "D’ cells but with longer charging time). Units supplied complete in plug top case
with llying leads. Number of cells {10 max} in series and type must be specified for each re-
quired 0.-’3 when ordering.
SINGLE O/P CHARGER £5.04
DUAL O/P CHARGER £5.72

TRANSFORMERS - as used in chargers, 2 x 12 volt 0.25 amp secondarys 240v primary, tag
connactions £1.57 sach

Cheques, P.0.'s Mail Order to:-

SOLID STATE SECURITY,
Dept. (PW), Bradshaw Lane,
Parbold, Wigan, Lancs.
Telephone 02576-3018.

Dawa and charging circuits free with
orders over £10 otherwise 30p post.
P&P 10% if order less than £10, 5% if
order over £10, Prices 00 NOT
INCLUDE VAT and this should be added
to the total order

Practical Wireless, April 1981
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POPULAR KITS AND PARTS

TRANSMITTER SURVEILLANCE

Tiny, easily hidden but which will enable conversation to

be picked up with FM radio. Can be made in a matchbox—all

electronic parts and circuit. £2-30.

RADIO MIKE

Ideal for discos and garden parties, allows complete freedom

of movement. Play through FM radio or tuner amp. £6-90.

SAFE BLOCK

Mains quick connector will save you valuable lime. Features

include quick spring connectors, heavy plastic case and aulo

on and off switch. Complete kit £1.95.

LIGHT CHASER

Gives a brilliant display—a psychedelic light show for discos,

parties and pop groups. These have three modes of flashing,

two chase-patlerns and a strobe eftect. Tolal output power 750

\Eatls per channel. Complete kit. Price £16. Ready made up
4 extra.

FISH BITE INDICATOR enables anglers to set up several
lines then sit down and read a book. As soon as one has a
bite the loudspeakers emits a shrill note, Kit, Price £4-90.

8§ WAVEBAND SHORTWAVE RADIO KIT

Bandspread covering 13-5 to 32 metres, Based on circuit which
appeared in a recent issue o Radio Constructor, Complete kit.
Includes case materials, six transistors, and diodes, con-
densers, resistors, induclors, swilches, etc. Nothing else to
buy, iIf you have an amplifier to cannnct it to on a pair of high
resistance headphones. Price £11-95.

SHORT WAVE CRYSTAL RADIO

All the parts ta make un the beainner’s model, Price £2-30.
Crystal rarpiece 65p. High resistance headphones (aive best
results) £3-75. Kit includes chassis and front but not case.
RADIO STETHOSCOPE

Easy to faull find—start at the acrial and work towards the
sneaker — wh~n signal stops you have lound the lault. Com-
plete kit £4 95,

INTERRUPTED BEAM KIT

This kit enables you to make a switch that will trigger when a
steady beam of infra-red or ordinary liaht is broken, Main
components—ralay. photo transistor, resistors and caps ele.
Circuit diagram but no case, Price £2-30.

OUR CAR STARTER AND CHARGER KIT has no doubt
saved many molorists from embarrassmen! in an emergency
you can start car off mains or bring your battery wo to full
charge in a couple of hours. The kit comprises: 250w mains
transformer, two 10 amo bridge rectifiers, starticharge switch
and full instructions. You can assemble this in the evening,
box it up or leave it on the shalfin the garage, whichever suits
you best, Price £11 50 + £2-50 post.

G,P.O. HIGH GAIN AMP/SIGNAL TRACER. In case
measuring only 5Lin 3%in iin is an extremely high gain
{70DB) solid s1 amnllﬁnr desinned for use as a signal
tracer on GPO cables etc, With a radio it functions very well
as a signal tracer. By connacting a simple coil to the input
sockat a useful mains cable tracor can be made. Runs on
standard 43v battery and has input, oulpul sockets and on-off
volume control, mounted flush on the top. Many other uses
Include general purpose amo. cusing amp, elc. An absolute
bargain at only £1-85. Suitable 80 ohm earpiece 69p.

VU METER
Edgewise mounting, through hole size 13" pprox.
These are 100 micro amp f.5.d. and fitted with intarnal 6 volt
bulb for scale illumination, also have zero reset. The scale is
not calibrated but has very modern appearance, Price £2-8

«BALANCE METER
Edgewise mounting 100 UA centra zero. Price £2-30p.

1i" SQUARE PANEL METER
Eaale full vision plastic front, 50 UA, Price £4-60p 1 mA
Price €4 03p.

WATERPROOF HEATING ‘'WIRE

60 ohms ner yard, This is a heating element wound on a flbre
nlass coil and then coverad with p.v.c. Dozens of uses—
around water pipes, under grow boxes in gloves and socks.
23p metre,

DIAL INDICATOR

As used in tool making and other precision measuring op-
erations, the lamous John Bull accurately shows diflerences
of 0-1tmm. A beautifully made precision inslrument, price In
most ool shops would be £12-£15. We have a lair quanlil\r
Price £3-20p,

COMPONENT BOARD Ref. W0998.

This is a modern fibre glass board which contains a multitude
of very useful parts, most important of which are: 35 assorted
diodes and rectifiers including four 3 amo 400v types (made up
In a bridge) 8 transistors type BC 107 and 2 type BFY 51
electrolytic condensers, SCR ref. 2N 5062 25 Qul 100v DC and
100uf 25v DC and over 100 other parts including variable,
flixzed and wire wound resistors, electrolytic and other con-
densers. A real snip at £1-15.

FRI.II‘I' MACHINE HEART, 4 wheels with all fruits,
with fo the wheels with a

little Innenurty vou can defy your lnends aetting the "'jackpot.’

£9-95 + £4 carriage.

DESOLDERING PUMP

Ideal for r ter boards as well

as for service worh generally, Pm:t' £6 35,

4-CORE FLEX CABLE

White pvc lor telephone extensions, disco lights, etc. 10

metres £2, 100 metres £15. Other multicore cable in stock,

MUGGER DETZRRENT

A high-nate bleeper, push latching switch, plastic case and

battery connectar. Will scare away any villain and bring help.

£2-50 complete kit,

HUMIDITY SWITCH

American made hy Honeywell. The action of this device
upon the d causing a membrane to stretch

and trigper a sensitive microswitch. Very sensilive breathing

on it for mslance will swilch it on. Micro 3 amp at 250V a.c.

Only £1-
MINI-MULTI TESTER
— Deluze pocket size precision mov-
—_— ng coil  instrument, jewelled
o bearings—2000 o.p.v. mirrared
scale,

11 instant range measure:

OC volts 10, 50, 250, 1000.

AC volts 10, 50, 250, 1000.

DC amps 0-100 mA.

Conlinuity and resistance 0-1 meg
ohms in two ranges. Complete with
Test Prods and instruction book
showing how to measnre capacity
and induclance as well

Unbelievable value only £6'75 +
S0p post and insurance.

FREE Amps ranges kit 1o enable you to read DC current from
0-10 amps, directly an the 0-10 scale, It's free if you purchase
quickly but if you already own a mini-tester and would like
one, send £2-

SUPER HI-FI SPEAKER CABINETS.
Made for an expensive Hi-fi outfit—will suit
any decor, Resonance free cut-outs for B”
woofer and 4* tweeter. The front malerial
Is carved Dacron, which is thick and does
not need to be stuck in and the completed
unit is most pleasing. Colour black. Sup-
plied in pairs, price £6 90 per pair (this is
probably less than the original cost of one
cabinet) carriage £3 the pair,

CHASSIS BARGAIN

3 wave band radio with stereo amplifier
Made for incorporation in a high-class
radiogram, this has a aualily of output
which can only be described as superb. It
is truly hi-fi, The chassis size is approxi-
malely 14", Push buttons select lonn =
medium, short and gram. Control are
balance, volume, treble and bass. Mains
power supply. The oulpul is 6 + 6 walls
Brand new and in perfect working erder,
offered al less than value of sterco amp
alone, namely £6-90. Post £2-00.

MULLARD UNILEX

A mains-operated 4 + 4 slereo
system. Rated one ol the finest
performers in the stereo field this
would make a wonderlul aift for
almost anyone. In  easy-lo-
assemble modular form  this
should sell at about £30—but due
to a special bulk buy and as an
incentive for you to buy this
month we offer the system
complele al only £16 including
V.A.T. and postage.

FREE GIFT—Buy this month and
you will receive a pair of Good-
man's elliptical 8 « 5" speakers
fo match this amplifier.

s THIS MONTH'S SNIP

THERMOSTAT ASSORTMENT 10 difierent thermao-
stats. 7 bi-metal types and 3 liguid types. There are the
current siats which will open the switch to protect devices
against overload, shorl circuits, ele, of when filted say
in front of the element of a blower heater, the heat would
trip the stat if the blower fuses: appliance stats, one
for high temperatures, others adjustable over a range of
temperalures which could include 0-100 'C. There 15 also
a thermostatic pod which can be immersed, an oven
stal, a calibrated boiler stat, finally an ice slat which,
fitted 1o our waterprool heater slement, up in the loft
could prolect your pipes from {reezing. Separalely,
these thermostats would cost round aboul £15 00—
however, you can have the parce! lor £2:50

Danfoss, a handsome 2 lone this is in-
tended for living rooms but is just as
efficient in a gresnhouse or store. It is i
suilable for normal air temperalure range
32F-30F —price £4 60,

WALL MOUNTING THERMOSTAT, |

TANGENTIAL
HEATER UNIT

A most efficient and qulet run-
ning blower-heater by Solatron—
standard replacement in many
famous name heaters—com-
prises mains induction motor—
long turbo fan—split heating
e#lement and thermostatic safety
trip—simply connect 1o the
mains for Immediate heat—
mount in a simple wooden or
metal case or mount direct Into
base of say kitchen unit. Price
£5°95, post £1:50. Control switch
1o give 2kw, Thw, cold blow or off
available 60p extra, 3kw model
£6 95, Conlrol Switch 95p.

3 KW Mode
£6-95
+ E£150P &P

3-CHANNEL SOUND TO LIGHT KIT
Complete kit of parts for a three-channel sound to light unit
controlling over 2,000 watts of lighting. Use this at home if
you wish but it is plenty rugged enouch for Disco work,

The unit is housed in an attractive two-lone metal case and
has controls for each channel, and a master on/ofl. The audio
input and output are by {” sockets and three panel mounting
fuse holders provide thyristor protection. A four-pin plug and
sockel faciliate ease of connecting lamps. Special snip price
is £14-95 in kit lorm or £19 95 assembled and tested.

8 POWERFUL BATTERY
MOTORS

For models, Meccanos, drills, remote
contral planes, boats, etc. £2.

TERMS : Cash with order—but orders under £10 must add
50p 1o offset packing, elc.

BULK ENQUIRIES INVITED. PHONE: 0444-54563.
ACCESS & BARCLAYCARD WELCOMED,

J. Bull [ELECTRICAL] Ltd.

. (DEPT. PW4)
34-36 AMERICA LANE,
HAYWARDS HEATH SUSSEX.
RH16 3QU

IT'S FREE

Qur monthly Advance Adver g Bargains List gives
details ¢f bargains arriving or Jusl arrived—nftan bargains
which sell out before our ad t can it
an interesting list and it's free—just send S.A.E. Below
rrt a few of the Bargains still available from previous
ines.

DUE TO THE HIGH & RISING PRICES OF FUEL many
companies and probably many houscholders are looking
around for ways of saving some of this cost. One Company
hbounht a number of fans from us and fitted these on the ceiling
of their workshoos where the hot air tends to collect and they
blow this hot air downwards. Another Company has bought
tins from us to suck the exhaust from their oil fired central
heaters throupgh a zin rag of asbeslos pipes, the asbestos
pipes being in a separate chamber which becomes a hot air
chamber, the hot air from this is blown through ducting to
whare ever ilis needed. Basically, they have cut out the normal
chimney and replaced this with one of our hioh power extrac-
tor fans. Il you have any other good ideas on heat cost saving,
letus know and we will pass it on to other readvrs

EXTRACTOR FANS
Ex-Computer made by Woods of Colches-
ler, ideal also as blower; central heating
systems, fume extraction elc. Easy fixing
through panel, very powerful 2,500 r.p.m.
but guiet running. Choice of 2 sizes, 5"
£5:50, 6" £6 50, post £1 per fan.

PING PONG BALL BLOWER-UPPERS Havv yuu sot to
organise a Christmas Parly or Charify Fund-Raisinng Event?
Then one always popular way is to have ping pong balls going
up and down and being cauaht, We have some powerlul
blowers and these should be ideal for this, and of course for
maore serious purposes, They are 4 stage blowers, coupled 1o
synchronised AC mains motors of approximately § h.p. They
have a ferrific suction as well as a high velocity blow. Ex com-
puters, price £26-00.

TWO MORE BLOWERS Both ‘snail” type, one very small
and compac! and suitable for cooling projectors or other
equipment, lmpeller size 2" 1", coupled lo rmww voltane
induction motor, outlel size approximately 1§ i, Price
£5°50 + 68p. The other is a larger FLANGED BLDWER for
direct counling to ducting, outlel size 33" « 23" 4 17 flanaes,
holed for easy fixing to trunking. ImpeIILr size 51" -« 13",
Powered by 1/12 h.p. mains moltor, £11-75.

RECHARGEABLE SOLID GEL BATTERY 12v 5 AH new
and unused made by or for Elpower Corporation of California.
Dimensions, 6 long, 31" hioh and 23" wide, Reqular price of
similar batteries, R.5. Components is £26 00. Limited quan-
tity available at £15 80.

DUAL DIGITAL TIMER Short delay, lell timer adjustable
0-2 secs right timer 0-9-9 sees. Made by Techno Instruments
Lid., catalogue no. 010 18/1, We have very little inlarmation
on these, but they are battery operated, 10 use you simply sel
the dinital swilchas in the desired position, turning the rotary
indicator ta the chosen lime. The lamp will light up when the
riaht limer s in operation. Periodic or single aclion possible.
Thisis aprecision instrument 41 wide. 11" hiah and 5}" deep.
We understand that these cost over £60 00 from the Makers
lirtited quantily only at £23-00.

SOLID STATE VARIACS By Lewis and Holtzman Lid—
their "Elvar'’, 230-240v AC in and out. 10 amp model is cylin-
drical approximalely 3" diameter 43" deep. Price £13 80.
5 amp model, again cylindrical, 23" diameter, 41" deep, Price
£9-20.

E.H.T.UNITS Oneof our specialities has always been EH.T.

transformers, and we probably have bigger slocks than most

of our contemporaries. It s surprising what uses these high
voltages can be pul to—killing flies and weeds, lighting
central heating boilers, liling paper, extracting dusl, etc. efc.

A new one this month is 14-5 KV, {dc) 0 SmA—made by

ADVANCE ELECTROMNICS=this unil is compintely enclosed

and has input and outout sockets—size of the unit is spproxi-

mately 6 - 3" - 31", price £15 38 post £1,

To remind you of the E.H.T. Translormers we stock, here is

alist:

3-4 KV ImA ex equipment £2 90
5KV 5mA ex new equipment £7°15
5KV 5mA with culer casing and E.H.T. outlets  £9-45

B-5KV 10 mA totally enclosed with E.H.T. outiets £13-50

LEDS are used increasingly and are now being recommended
for nearly all indicators and for games and novellies. Due to
a fortunate purchas=, this month we are able to offer 10 red
led's lor £1. These are the small ones eguivalent to the TIL
209, Bulk price £60 00 per 1,000 + V.A.T

FIG. 8. FLEX isx always in demand, especially when doing
the Christmas decorations. We are able 1o offer white Fig, 8
5 amp type on 53 metre roll lor £2-8), ditto but dark arey with
tracer lead, suitable for speaker extensions, 50 metres £3 38,

500 WATT MERCURY VAPOUR LAMP Mazda, ret. 90-5104
MAT:V blended. These give a really powerful liaht but, of
course, have 10 be used with the correct control gear, We are
expecting to gel this control gear early in the New Year. Price
of the lamp is £3 38 + 38p. Post 50p.

ANTI FROST THERMOSTAT The normal refrigerator
type thermostal, switches off as the temperature lalis and so
is nol suitable lor anti-frost devices, However, we have the ic2
stal—=this swilches on as the temperature falls and is sel to
swilch on just above freezing point. It is a skelelon stal so
would require boxing, but the price is modest at £1-10.

THIN CONNECTING WIRE 500 metre drums, 7 stranded
copper core p.v.c. covered available in 10 gitferent colours.
Price £7 15,

OCTOBER/NOVEMBER CONSTRUCTOR'S SNIP.
Here's a super bargain for you. 100 twist drills, regular tool
shop price over £50, yours for only £11 50. With these you
will be able to drill metal, woaod, stic elc from the tiniest
holes in P.C.B, right up to about . Don't miss this snip—
send your order today.

SUPER BREAKDOWN PARCEL with free giit of a desold-
ering pump, perhaps the most vseful break-down parcel we
have ever offered. Consists of 50 nearly all diffarent computer
panels on which you will find: over 300 1Cs, over 300 diodes,
aver 200 tr s and many dred other parts, resistors,
condensors, multi turn pols, rectifiers, SCR elc. elc. for only
£8 50, which when you deduct the value of the desoldering
pump, works out 1o just a little over 4p per panel, + £1-27
VAT + £2 post (il's a big pargel).

L

TIME SWITCH BARGAIN Large
clear mains fIrequency controlled
clock, which will always show you the
correct time 4 start and stop swilches
] 3 with dials. Complete with hknobs
2D £2-50.

Practical Wireless, April 1981
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AUTHORISED

5 e ST e DEALER
...the signoffine communications
Authorised Distributor for TRIO equipment in Yorkshire and the North East.

= MCs0 De luxe desk microphone dual impedance . 24.15
THIS MONTH'S LAR SPECIAL - Trio CO1303G 5MHz monitor-scope MC355 50K fist microphone (noise cancelling) .. 13.80
with two-tone oscillator £140.00 inc VAT. MC30S 500 ohm fist microphone (noise cancelling) ............. 13.80
LF30A HF low pass filter 1kW 90dB. Stop band rejection.. . 18.40
LAR TkW P.E.P. 3-way antenna switch 16.95
TRIO EQUIPMENT Price inc. VAT
NEW! Trio 9000 multi-mode £365.00
R1000 200ka to 30MHz PLL Recewer with dlgnal readout 285.00 VHF AMATEUR RECEIVERS
et oo e ey recever 0 e TOR20- s $%000  Gpg T actystl 2m M ecavr 146 146MH:
the TSB20 o i 639.52 AMR2178 Scanner. The best mains/battery operated........ 120.75
VFO230 Digital VFO with memories and digital readout.... . 194.45
AT230 All band ATY and power meter. Matches TS830 106.72
SP230 External speaker unit with switched filters ........... 33.14 HF MOBILE ANTENNAS
DFC230 Digital frequency remote controller. Four memories etc. 163.13 G’ whip tribander helical 20/15/10 2472
YKBBC 500Hz CW Filter 17.25 G’ whip multimobile 20/15/10 28.75
YKBBCN 270Hz CW Filter 28.62 L.F. zoils for the above whips |specify whether tribander or multi-mobile)....... 6.56
SM220 Monitor scope 197.80 Telescopic whips for the above 3.34
Bs8 TS820 scan board for SM220 48.30 Base mounts for all ‘G’ whips. 4.48
AT200 1.8 to 30MHz antenna tuner, 82.80
TL922 HF linear amplifier 160-10m/2k\W P.E.P. 595.70
TS520SE 1.8 30MHz 5SB transceiver 200W P.E.P. 437.00 .
5P520 Matching Speaker.........oeveiveinn 17.25 VHF/UHF ‘J'B EAM S. All 'J’ Beam products available
DG5 ' Digital display/40MHz frequency counter 103.50 Famous Ringo Ranger 2m co-linear 27.60
DK520 Conversion kit allows use of DG5S wuh TS520. " 10.35 Slim Jim 2m vertical 21.00
YG3395C CW filter....cimciinn,. 37.95 GDX2 VHF/UHF Discone Antenna 50—480MH- 39.50
Ts120v 80-10m mobile transceiver 20W P.EP. ..o 347.30
TS1308 8 band 200W pep mobile transcei 491.05
TS130v 8 band 20W pep mobile transceiver 404.34
SP40 New maobile speaker unit ..........cocoveue 26.89 HOTATO RS
TL120 80-10m 200W P.E.P. linear 128.80 S GG B2 000 iy b s e 46.00
P520 AC power supply for TS120V 44.85 DR7500 Will take 3 element tribander 108.10
MB100 Mobile MouNting BraCKBL....c.ccccimmrmisirmresimsssisssssssesssssmssssssenns 17.25 DR7600 Will take a 2 element 40 metre beam 154.10
YKBBC CW filter : 28.75 DRE600P As above but with preset or manual controller .. . 204.70
SP120 MBIChING SPEAKET ..o vevirne s ies 25,30 Channel Master 9502A 56.00
VFO120 Remote VFO . 89.70 Channel Master HD/9508 ..o, 78.00
AT120 Antenna tuner (100W) 55.20
751208 80-10m mobile transceiver 200W P.E. F‘ 432.40
PS30 ACPSU for TS1205. TA130 & TS18 S... 85.10 &
TIR0E it L T8 73025 VHF MOBILE WHIPS A.S.P. (Telecoms Accessories)
SP70 Matching speaker 18.40 All ASP mobile antennas and accessories available
TR7600 2m synthesised mobile FM 10 Watt.... 220.00
TR7800 2m synthesised mobile FM 25 Watt 268.00
PS8 PSU for TR7625 only 80.00
TR2300 2m FM portable transceiver 166.75 NFW HF VERTI CAL ANTENNA
VB2300 DO BOOSIE - e oo agas PO BO 10m vertical ... . 48.50
A HF5R Operational radial kit for roof mounting ... 28.00
MB2 IMOBIIE MIOUNT.c.cooiiiimnrrrnrcs s sessssssssensssessens sssssamsnsessermsssensensesssnans 17.25
RA1 Helical rubber antenna % 6.90
151808 160 10m Solida State Transceiver. Digiral memory system
200W pep R A 679.6s |ICOM PRODUCTS
VFO180 External VFO 96.60 IC240 FM mobile synthesised trar iver 2m 169.00
SP180 Speaker 36.80 IC215E FM portable (LAR PS1200 available!} 2m .. 162.00
AT180 1.8 30MHz antenna tuner " 95.45 102025 SSB portable (LAR PS1200 available!) 2m 169.00
PB10O Pack of 10 ni-cad batteries e 10.35 1IC211E All mode 2m transceiver 450.00
TR2300 SPBrE POWET IEAG ...c.cvrrnrrrmnsinmsmussssssssssiesssssascssssasssssivessssmsassasssin 1.30 IC701 1.8 1o 30MHz HF transceiver. 899.00
LAR'PS1200 Power supply unit and ni-cad charger for TR2Z200GX/ IC255E 25 watt FM 2m mobile with memory and scanner............c...... 255.00
TR2300/TR3200 and ICOM portables. You can charge IC2E 2m FM hand portable 159.00
and operate at the same time 29.50 IC260E 2m all mode mobile.......... 339.00
SRX30 0.5 to 30MHz SWL Receiver £158.00 IC251E All MR IrANSCRINEN covvvvvnirrinsiassnsssssssssisessoissmsomsessesssreesesssssssasses 479.00
HS5 Communications headphones, tailored response.. 21.85
HS4 Communications headphones, tailored response .. 10.35 Securicar delivery arranged if required
O - - e ——
HOW TO BUY! CITY Nol &. Authorised Distributor for TRIO,
- o 2 Ow - % =
OFF THE PAGE —Simply choose the | LIBRARY 27| 2 Equipment & Area Distributors for
product and then complete the 26 JAY BEAM, ANTENNA
- N S S SPECIALISTS & HILOMAST
coupon and enclose c eque. THE HEADROW R
* Open Mon-Fri 915-6.30pm PRODUCTS. ok

Saturday 915-5.30pm

| | i, ey
* H.P. Terms on request FROM THE SHOP —We're close to LEEDS AMATEUR RADIO

the station and car parks. Do callin 57 Cookridge Street, Leeds 2

MM_ - and dISCLISS your requrrements _Telephone: Leeds 452657
I'enclose cheque for € Plus 50p for quc_ﬁgré“ ;8319!; Eecefzﬁg A gB}E?EEgSCOOKHdge Street. Leeds 2.
to purchase. : | authorise you to debit my Barclaycard/Access Account ﬂ
Name | withtheamountof € My No.is saaO
Address I'II]LII]MIIJ]I]] vish
Signature
18 ' Practical Wireless, April 1981
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TECHNIQUES advance so rapidly in radio and electronics that it is
very easy to become blasé about them. Whether each development
is viewed as good or bad depends upon an individual's personal
preference and experience. For example, | must confess that | still
like a receiver to have traditional-style manual tuning, rather than
step-up/step-down synthesiser tuning, though | am a convert to
digital frequency readout.

Some of these new techniques have far-reaching effects, not
always immediately obvious, and this is perhaps nowhere more
true than in the case of the change from analogue to digital
displays. This was brought home to me recently in a rather unusual
way, whilst visiting a relative in hospital. To pass the time, she had
been working through a book of puzzles, including the sort where
you have to fit six-letter words into an interlocking honeycomb
pattern of hexagons. Answers to clues with odd numbers go
anti-clockwise and those with even numbers clockwise.

With the clues there was a little drawing to explain this rule, and
my first reaction was: “Surely people don’t have to be told which
are odd numbers and which are even!” Thinking about it a bit more,
| realised that it might be more necessary to explain the meaning of
clockwise and anti-clockwise, for it would be quite possible for a
child nowadays to grow up entirely in a world of digital clocks and
watches, at home, at school and in public places. The term
“clockwise’ could well mean nothing to such a person, but what

Round the Clock

could you use instead? The instruction to turn a receiver volume
control to the right, for instance, would be equivalent to clockwise
providing you considered the top of the knob as your reference
point. If it was a pointer knob, and the pointer was towards the
bottom, you could argue equally well that “to the right” equalled
anti-clockwise.

As it happens, quartz analogue watches and clocks have started
to become more popular, and the digital tide has been turned, but if
this were not so, what a mess we could have got into in giving
adjustment and operating instructions for radio and electronic
equipment, and many other fields besides. Can you think of an
alternative term for clock-wise that is brief and capable of only one
interpretation?

* * * * * *

Congratulations to all those who passed the December 1980
Radio Amateurs' Examination especially to our Technical
Sub-Editor Elaine Howard who will shortly be adding a
G4 to our masthead.

WWW_americanradiohistorv. com
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News from Icom

The 1C-240 has had a face lift,
enabling operation over the full 2m
band without pre-programming. The
new set, called the 1C-24G, has a
combined digital selector and readout
visible in the brightest sunlight. All the
"works” are exactly the same as the
IC-240 which has built an enviable
reputation for reliability. Power output
is 1 or 10 watts. Channel steps of

12-5kHz and 25kHz, and simplex/
repeater/full reverse repeater operation
are all selectable from the front panel.
Manual tone-burst is provided. The IC-
24G will cost £199 including VAT from
Thanet Electronics, 143 Reculver
Road, Beltinge, Herne Bay, Kent. Tel:
Herne Bay (02273) 63859. A remote
readout and channel-change unit will
be available as an optional
extra.

2m Base Antenna

As a development of their original
range of rugged CB antennas, the
Firestik Antenna Company have recen-
tly introduced two v.h.f. vertical base
station devices intended for the 2m
Amateur and 156MHz Marine/Land
Mobile bands.

Both feature a spiral wound wire
driven element, bonded onto a
fibreglass supporting shaft and fully
enclosed in heat shrunk polyolifin
sleeving.

The 5MA/8 (physical and electrical)
driven element, which comes factory
set for optimum match at the band
centres, screws into a composite base
mount that incorporates a PL-259
coaxial adapter and inserts for three,
534mm long, solid aluminium ground
plane radial elements.

The base is recessed to allow
mounting of the antennas on a 32mm
diameter tubular mast. The coaxial
feeder passes up through the tubular
support to the feed point connector
and is thus protected from the adverse
effects of the weather.

Each antenna has a nominal im-
pedance of 50-52 ohms with a quoted
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___ 4 foot VHF
'Firestik’ whip

21" solid

aluminum
radial

(one of three)
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Super Pre-amp

We have recently received a 2m GaAs
f.e.t. pre-amplifier for evaluation from
R & S Developments. This, their MK 11
device has been designed for the v.h.f.
operator requiring the lowest possible
noise figures and best receiver sen-

“sitivity.

The unit is available, fully built, in an
r.f. tight stove-enamelled diecast box,
provided with b.n.c. sockets for in-line
connection. An internal regulator sup-
ply feeds the circuit with the necessary
highly stable voltage; input voltage
being in the range 9-15V d.c.

A future "Air Test” will provide the
full laboratory test figures but a
provisional trial in conjunction with a
good "state-of-the-art” transceiver has
indicated the effectiveness of this
device. R & S quote a gain of 27dB
and a noise figure, typically, of 0-6dB!
The current price of the pre-amp is £40
plus 80p p&p.

Other products available are a 70cm
version of the above with an identical
specification, and price, an electronic
keyer board for c.w. and an active
audio filter board.

Further details of all R & S Develop-
ments products can be obtained by
sending an s.a.e. to: 20 Beweshill Cres-
cent, Winlaton, Blaydon-on-Tyne, Tyne
and Wear NE21 6BW.

gain, over a quarter-wave, of 3dB.
Standing wave ratios, measured at
band centre, are specified as 1-1 to 1.
As supplied the bandwidth of the 2m
antenna covers 144MHz to 148MHz
and the Marine/Land Mobile version
156-250MHz to 158-715MHz,
however instructions are provided to
allow "pruning” adjustment to higher
frequencies.

Additional points of interest include
power handling capability of 400W
a.m—-800W p.e.p., a low angle of
radiation and an inherent resistance to
static noise.

The VAT and carriage inclusive price
for the kit is £33.75, and is obtainable
from: Wintjoy Ltd., 103 High Street,
Shepperton, Middlesex TW17 89BL.
Tel: Walton-on-Thames (093 22)
48145,

Practical Wireless, April 1981



Increase Your “‘Talk
Power’’

T & T Electronics have recently in-
troduced a new speech processor
called the Persuader. It is simple to
install and connects between the
microphone and the transmitter.

A switch is provided to switch the
unit in or out of circuit as required,
when switched in the Persuader will
remove unwanted audio frequencies
below 300Hz and above 3kHz and will
also greatly increase the average level
a.f. relative to the peaks. An extra gain
of 16dB can be achieved which repre-
sents an increase in “talk power” of
32 times.

The input will accept signals over
the range 0-5mV to 100mV and is
suitable for most standard
microphones. Once the “set level”
control has been adjusted to show the
correct level on the two l.e.d.s, the out-
put will be automatically correct for the
rig and microphone being used.

Available at an all inclusive price of
£38.18, the Persuader can be obtained
from: T & T Electronics, Green Hayes,
Surlingham Lane, Rockland St Mary,
Norwich NR14 7HH. Tel: Surlingham
{050 88) 632.

Cut It Out

West Hyde Developments Ltd. has ad-
ded two new products to its range of
cutting tools. Both are hand reamers
with integral tommy-bars, one
designed for increasing hole sizes to
anything from 3-2mm to 12-7mm and
the other with a range from 9-7mm to
25-4mm (C in photograph).

Other items in the cutting tool range
include matching reamers for use with
a hand brace, a range of four Conecut
powered reamers with an overall range
of finished aperture sizes from 3mm to
52mm (B), the very useful Adel hand-

operated nibbling tool, capable of
cutting almost any size or shape hole in
up to 16-gauge aluminium without dis-
tortion (A}, and the versatile Bradrad
drilling and deburring tool which is
available in four sizes to drill and
deburr in one operation (D).

For further information and prices
contact: West Hyde Developments
Ltd., Unit 9, Park Street Industrial
Estate, Aylesbury, Bucks HP20 1ET.
Tel: (0296) 20441/5.

CHANGEOVER &
Imperialimelric urmils INST
Instant/average pre
selection bution
MPG MPH GPH o0 DTN pugy
Instant and average Total fuel used over a

wformation updated every 1.5
seconds

fuelStetcher

Drive Computer

; + B
fuelStietche
UK's first digital MPG monitor used now by thousands

of motorists to make their fuel go up to 20% further.
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Time of day and elapsed
time trom starl of tnp

day, week, month or lrip
® Atthe touch of a button everything you need to know

for maximum fuel economy, trip scheduling and
record keeping yet it's as easy lo fit as a car stereo.

CONTROL UWNIT
Mounting on fat surface
o stalk ophonal

ENGAGE/RESUME
Bufton

RUN
Calibration swilch to line
tne the computer

DIST
Distance lravelled an
tripidistance travelied
since resel

ONICFF SWITCH

TUAN SIGNAL LEVER
or Auxiiary Arm
provided

Enviro(ruse

World's first 100% electronic cruise control maintains
steady preset vehicle speed, up and down hill while

you relax, save fuel and prevent speeding tickets.

day one
MName
Address

or send me directly

TODAY

You can order these super in-car products dvectly from the supphers and save CEL's from

Please send me your leallel " TOMORROW s WORLD TODAY

retal “your price a rad. | | enciose cheque/
FuslStratcher 5 £46 95 POslar €
FS Drve Computer £79.95 Cheque No
EnviroCruise £69.95
Inst/oper manual only — £ 250

Tel 04484 4233/4

wWwWw americanradiohistorv com

Mail/Phone your order with Access or Barclaycard No..
* Prices include VAT but exclude PA&P at £1.75 per product Allow 14 days for delivery

EnviroSystems Lid . Hampslell Road, Grange-over-Sands. Cumbria LA11 6BE
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Check It Out

If you want to check that a test pin has
a voltage on it the new range of Steinel
check probes could provide the ideal
means.

The six different models offer a wide
choice of ranges and indications from
the simplest Volt Check which in-
dicates that a voltage in the range
4.5V to 450V is present and shows
either that it is a.c. or d.c. and in the
|atter case indicates the polarity, to the
sophisticated Master Check.

Master Check covers 6V to 450V
with discrete l.e.d. indicators for 6, 12,
24, 50, 110, 240 and 415V with
polarity indication as well. Like the rest
of the checkers these are two-lead

devices fully insulated and claimed to
be virtually unbreakable.

Steinel also produce an electronic
version of the old electrician’s standby,
the neon screwdriver tester. Called the
Mono Check this tool can be used to
indicate voltages of between 80 and
250V a.c. and has an internal
resistance of 10M£ and will operate
even on a wooden stepladder standing
on insulated flooring.

Prices range from £3.21 for the sim-
plest Volt Check to £12.36 for the top
of the range Master Check (Inc. VAT).

Further details from Steine/ KG, 288
Chester Road North, Sutton Coldfield,
West Midlands B73 6RR. Tel: 0217-
355 5328.

New Slimmer Jim

Remember the “Slim Jim” antenna
designs published in Practical Wireless,
which have since become recognised
as a highly adaptable standard-setter in
antenna design? Well, PW contributor,
Fred Judd G2BCX, has designed an
even slimmer, more versatile omni-
directional vertical antenna for 2m,

+ called the "Slim Jim Super” which
should prove ideal for mobile, base or
even portable operation and measures
only 1068mm (42in).

Being a free-space antenna, the
“Slim Jim Super” does not rely on the
ground-plane effect and can be used
on vehicles with fibre-glass bodies or
roof tops at full efficiency. All models
are weather protected and feature an
external sleeve adjuster for minimum
v.s.w.r. setting.
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Slim Jim Super

Ground

Typical vertical radiation patterns

The smaller dimensions and high
efficiency have been made possible by
a unique high-""Q" helical stub
matching system which gives the an-
tenna a claimed 50 per cent greater
efficiency over most other ground-
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Ultra Low-Power d.p.m.

Lascar Electronics introduce the DPM-
200, a new l.c.d. digital panel meter
which is claimed to be the first of a
new generation of d.p.m.s, giving at
least ten times the battery life of any
existing type. A PP3 battery will power
the meter for typically two vyears, if
operated for eight hours a day, seven
days a week. )

LCD watch manufacturing techni-
ques are used to reduce the depth to a
minimum, the meter is fitted into a DIN
bezel measuring 72 x 36mm, with
large 15mm digits and the display also
contains many other useful annun-
ciators.

Other standard features include a
digital hold facility, auto-zero, auto-
polarity, external band-gap reference
for maximum stability, single-rail sup-
ply of 5V to 15V d.c. drawing 200uA,
programmable decimal points and a
200mV f.s.d.

The data sheet provided with the
meter describes 10 small hand-held
instruments, including multimeters,
thermometer, pH meter, etc.

The VAT and carriage inclusive price
of the DPM-200 is £23.51, supplied
with a free purpose-built instrument
case (normally costing £2.25) with
every meter ordered during 1981.
Available from: Lascar Electronics Ltd.,
Unit 1, Thomasin Road, Burnt Mills,
Basildon, Essex SS13 1LH. Tel: (0268)
727383.

plane or single element antennas.
Specification details include: gain, 6dB
over a typical 5A/8 ground-plane at a
vertical angle of O degrees; angle of
maximum radiation with respect to
ground, five degrees approx.; im-
pedance, 50 ohms; v.s.w.r., average
1.2:1 or less across the band.

Prices which include VAT and
carriage are, £17.50 for the "Slim Jim
Super”, £3.50 for wall/mast mounting
bracket and U-clamp, or £21 for both.
Wrenpro Systems, Reedham, Norfolk.
Tel: Freethorpe (049 370) 245,

Practical Wireless, April 1981



A monthly look at some aspect of the radio/electronics
hobby that seems to bug the beginner, or occasionally
a more advanced topic seen from an unusual angle.

SINGLE SIDEBAND (s.s.b.) Part 2

Last month, | introduced the ideas of looking at an
amplitude-modulated transmission from the point of view of
its waveform, and of its frequency spectrum. We had just got
as far as saying that we could suppress the carrier and one
of the two sidebands as well.

In fact, there are several varieties of "'s.s.b.” modulation,
but the one normally used in the amateur service is as
described above. The unwanted sideband and carrier cannot
be completely eliminated, but they are usually suppressed to
at least 40dB below the peak power of the remaining side-
band. As a general rule, most services use lower sideband
(.s.b.) below 10MHz, and upper sideband (u.s.b.) above
10MHz.

If we take the transmission of Fig. 4 last month and sup-
press the lower sideband and the carrier, we are left with a
single transmission, which so far as the distant receiver is
concerned, would look exactly the same as an unmodulated
carrier from an ordinary a.m. station. If the modulating audio
tone was to be keyed in Morse code, the transmitter would
effectively be radiating c.w., and in fact this is how many
modern amateur multi-mode transmitters produce c.w.,
because it's much easier than altering the circuitry to
product real keyed carrier. Perhaps an example will make the
whole thing clearer.

If we take a 20m band s.s.b. transmitter, tuned to a carrier
frequency of 14 100kHz and set for u.s.b., and modulate it
with a keyed 1kHz tone, it will effectively radiate c.w. on
14 101kHz. To receive this, we need a receiver having a beat
frequency oscillator (b.f.0.) to "beat” the incoming signal
against, so that it can be detected and turned back into an
audio tone. Here, | am going to assume for simplicity that we
are using a “'straight” (t.r.f.) or direct-conversion receiver
rather than the more common superhet, so that the b.f.o.
would be set to 14 100kHz, thus replacing the original
carrier and reproducing the 1kHz tone. In this arrangement,
the b.f.o. could be set to 14 102kHz with the same end
result, but this wouldn't necessarily work with a superhet,
and certainly not in a transceiver.
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If the b.f.o. (or carrier insertion oscillator (c.i.0.), as it is
usually called in a s.s.b. receiver) was not set exactly to
14 100kHz, the audio tone coming out of the receiver
loudspeaker or ‘phones would not be exactly 1kHz. As an
example, if the c.i.0. is set to 14 100:2kHz, the audio tone
would be 200Hz low, at 800Hz. This wouldn’t usually be too
important, and indeed a c.w. operator will always tune his
receiver to produce the beat note which he favours, unless
he is using some sort of fixed-tune audio filter as a selectivity
aid. ’

Consider, though, what would happen if the signal that
had to be transmitted consisted of two simultaneous audio
tones, one being the second harmonic of the other at, say,
750Hz and 1500Hz. Heard on our receiver with its 200Hz
tuning error, these would come out as 550Hz and 1300Hz,
and would sound completely different, being rather discor-
dant compared with the smooth sound of a note and its
second harmonic. (1300 does not equal 2 x 550, of course.)

What is more commonly transmitted over an s.s.b. link is
speech, which is made up of a whole mixture of frequencies,
some harmonically related and some not. To tune in such a
signal on a receiver is really a two-stage process: 1. Finding
the wanted signal; in other words, getting it within the
receiver's passband. 2. Resolving the signal—getting the
tuning of the c.i.o. close enough to the original carrier fre-
quency to turn the output of the receiver into understandable
speech, of acceptable quality.

This final part of the tuning process is difficult to describe
on paper, although reasonably easy to demonstrate. | was
able to teach my 16-year-old daughter to tune an s.s.b.
signal properly with about five minutes practice. The secret,
having got the signal to the “intelligible” stage, is to try to
get rid of what | can best describe as the "frog-in-the-
throat”" sound to the distant speaker. A quiet room is essen-
tial if you're using a loudspeaker, but headphones are better
still. The slower the rate of tune (fewer kHz per turn) of the
main or fine tuning controls on the receiver, the easier this
will be. A professional s.s.b. receiver will have a fine tune
control (often called a ""Clarifier”") with a swing which may be
as little as +100Hz. Trying to do the same job on an
amateur-grade receiver with a fine tune range of +3kHz or
+5kHz, or even no fine tune control at all, is not easy.

How accurate the c.i.o. frequency must be depends upon
the purpose of the link and the experience of the listener. For
a receiver forming part of a public telephone service, where
the listeners are unskilled and it is more or less essential that
the voice at the far end is recognisable, errors of less than
10Hz are desirable, and over 30Hz unacceptable. An ex-
perienced s.s.b. operator, on the other hand, can quite easily
cope with 100Hz or more off tune, although prolonged
listening in such conditions is very wearing.

Sometimes it will prove impossible to banish the “frog-in-
the-throat”” completely, generally as a result of deficiencies
such as intermodulation distortion in the distant transmitter.

If you try to listen to an s.s.b. speech transmission on an
ordinary broadcast receiver without a b.f.o., all you will hear
is a “monkey chatter” resulting from the sideband compo-
nents beating against one another, with completely unin-
telligible results. If you listened on such a receiver to the
two-tone transmission | described above, you would hear
the difference frequency—750Hz—because the receiver
sees the two signals as a “carrier’” and a "tone” and extracts
the difference. Incidentally, two-tone signals are used to test
s.s.b. transmitters, though the tones employed are then not
harmonically related.

continued on page 28 »pP
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DEAR SIR,

ltallbegan liketh

I thought, Mr Editor, that you might be interested in my
initiation into the world of short-wave radio. If you are
not—well, you can always make a paper plane with this
letter and fly it across the office.

[ used to do Photography, actually. I did my own
processing and the spare room was not so spare as dark.
But somehow I seemed to have more success in ruining the
carpet and staining the cat than I did in producing good
prints. David Bailey has nothing to fear from me I told
myself, and decided to finish with photography for good.

I discussed a divorce with The Wife, scrubbed the cat
and turned my thoughts heavenwards—to the Ionosphere.
I'd have a go at Amateur Radio, I thought.

The Wife was pleased (well, it's not so messy, is it?) and
I did, after all, redecorate the spare room. And, when the
carpet dried out the stains seemed to blend in with the
pattern; even the cat seemed to have suffered no deep
psychological harm. Just the odd twitch, perhaps.

Vision

So I went off and bought a copy of—yes, you've
guessed it, Practical Wireless. 1 gazed in wonder at the ad-
verts and the good-looking bloke on the cover and that
was it; I couldn’t understand the rest. But I persevered and
sent for a kit of parts—I would, I decided, build a one-
valve set.

Eagerly I waited for the parts to arrive, in my ignorance
rewiring the spare room in a frantic fervour. Perhaps I
would need a direct supply from the local power station: a
supergrid feeder, even.

“He tried to poison himself with photographics,” said
The Wife, encouraging as ever, “now he’s trying to
electrocute himself.”” A man with a vision, I pressed on
regardless.

The great day arrived at last and a parcel was
delivered—my kit of parts. It was something of an anti-
climax, really—not exactly like the BBC main transmitter
or as I had imagined. Feverishly, spilling coffee and
recklessly smashing the marmalade pot on the floor, I tore
the package apart and stood gazing in wonder at the
components within.

“He’'ll never get that lot to work.” muttered The Wife.
“It took him three months to put a plug on the toaster.”
O thou of little faith, thought I.

Wire-less

Undaunted, I scooped it all up and retreated to the
spare room “The Radio Room™. True, I
lost dignity as I trod an amalgam of glass and marmalade
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into the carpet, but undaunted I remained. We Radio
Enthusiasts are above such mundane concerns.

One hour, one cut thumb and two burnt fingers later I
had it all finished and crammed the phones onto my head
(I did know that much). Eagerly 1 twiddled the knobs and
got—nothing. Perhaps you know the feeling.

The cat glaring malevolently at me from the safe
distance of the window-sill, I desperately rechecked my
wiring. Five minutes later (not really that much to a one-
valver, is there?), I had discovered the fault—a missing
wire. The aerial wire, as a matter of fact.

“Well?” enquired The Wife, *have you got Australia
yet?" She fell about in an uncontrolled fit of laughter.
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Through a Window

Not having a garden but only a small courtyard created
a problem where the aerial was concerned. I decided to
oven;:lome it by fixing a pole to the roof of the back door
porch.

Taking my tools, the wire, some nails and my life in
both hands and warmed by the early morning sunshine, I
climbed out of an upstairs window and onto the roof of the
porch. The cat could fully appreciate this part of the
operation and carefully selected a good vantage point from
which to watch. Its golden irises shone as it peered keenly
up at me, licking its lips in anticipation of the crash that
must surely follow. The Wife—interested as ever—went
out shopping.

“Let me know which hospital he’s taken to, won’t you
Mildred?” she called to our neighbour. Very reassuring,
The Wife.

,(Mgu- MAER GELYN 0Dy

To confound them all, I fixed the pole and the aerial and
managed to get back into the house unscathed. Okay, I
admit to having broken a vase and part of the window-
frame in the process but the main thing is that when I
plugged in the aerial, the thing worked—all one valve of it.
And to a Radio Enthusiast, to hear a station on a set that
you have built yourself is the very pinnacle of achieve-
ment, even if it is in Welsh.

And Now . . .

And since then I've never really looked back, you know.
The walls are papered with QSL cards, the courtyard is
positively festooned with aerials and, would you believe it,
even The Wife is getting interested. The cat, admittedly,
exudes an air of haughty disdain; its owners, it evidently
considers, have gone bananas.

But the point that I am trying to make, Mr Edltor, is
that to enjoy our hobby we don’t need loads of fancy gear
and proper facilities, and certainly not a'cat. You just need
an understanding wife and a thick skin. If you are not
married, you shouldn’t be sitting in night after night listen-
ing to the radio anyway, of course. But I hope you see
what I am getting at.

If it’s a wet dismal day and I haven’t achieved anything
else, I hope I've cheered you up a bit. My one-valver has
passed into history now, of course, and my present- day rig
is like the flight deck of Concorde by comparison, but that
is another story. I'll tell you about it sometime, if you like.

Good listening! [ ]
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Beginners 2m Converter,

Sept. 1980

If unwanted coverage and spurious responses are
found- when using the converter, these may be
removed by “taming” the oscillator. Increasing the
value of R3 to 330kQ will effect a cure.

PW Sherborne, Nov. 1980

In Fig. 10, the lead from a.m. antenna socket should
go to pin 20 on the f.m. i.f. and a.m. tuner head, not
pin 17 as shown.

PW Twynham, Jan. 1981

A short link is required between the left-hand end of
R21 (Fig. 17} and the display anodes +5V rail, of the
p.c.b. Pins 13 and 14 of IC1 should be linked.

PW Tape Slide Controller,
Jan./Feb. 1981 '
On the component overlay Fig. 10, R33 has been
duplicated, the component lying below C17 should be
R35, not R33 as shown. In the circuit diagram Fig. 3,
the bottom end of R18 should not be connected to OV,
but should be connected to the same point as the
wiper. The same applies to R37.

The polarity of C29 is drawn incorrectly on the p.c.b.
layout in Fig. 14, the circuit diagram is correct.

Active Receiving Antenna, March 1981

The left-hand end track leadout of potentiometer R7
should not be connected to the earth plane. Remove
sufficient copper from around this pin to ensure no
connection is made.

Frequency Allocation Chart, March 1981

We should have made it clear that, with certain excep-
tions, the allocations shown are either world-wide, or
where regional variations occur, those for Region 1
(broadly speaking comprising Europe, Africa and the
USSR).

Considerable variations occur locally, which are
detailed in the official International Table of Frequency
Allocations in three columns and nearly 500 foot-
notes. To give just one example—the 160 metre
amateur band—15 European countries can allocate
up to 200kHz of additional space to amateurs on a
secondary-user basis. In the UK, this is fixed as
1.8-2-0MHz.

It is obviously impossible to detail all these varia-
tions in a chart, and where allocations on your
Amateur Licence, for instance, differ from the chart, it
is the licence which you should follow.

Ly > WwWWwW americanradiohistorv com
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AUDIO POWER AMPLIFIERS

M. J. DARBY

In this, the final part of the series, we look at an integrated
circuit driver, and two high-power amplifier circuits, one
capable of a mean output power of 1-5kW.

Audio Driver

Another way of constructing a high-quality audio
amplifier involves the use of an audio power driver in-
tegrated circuit. This type of device is not common, but the
National Semiconductor LM391N-60 power driver has
recently become available through a retail source (Arrow
Electronics Ltd., Coptfold Road, Brentwood, CM14
4BN). It can be used in the circuit of Fig. 17 to drive dis-
crete power transistors externally connected as a com-
plementary pair of Darlingtons. The circuit shown will
provide an output of 20W into an 8 load or 30W into a
4Q load with a total harmonic distortion of about 0-01%
at 1kHz rising to 0-3% at 10kHz. The response is level to
+0-25dB from 20Hz to 20kHz.

The gain of this circuit is determined by the feedback
resistors and is equal to (1 + R4/R1) or about 20:6 with
the values shown. The input voltage required for full out-
put power is about 614mV for the 20W version with an
8Q load, and 532mYV for the 30W, 4Q version. If the gain
is increased to 200, the distortion is increased to about
0-05% at 1kHz, rising to about 0-14% at 10kHz owing to
the reduced amount of negative feedback. The presence of
C1 reduces the amplifier gain to unity at zero frequency as
previously discussed. The frequency compensation
capacitor C4 sets the gain-bandwidth product.

The resistors R7 and R15 in the base circuits of the out-
put transistors remove stored charge in the bases of these
components. The 0-22Q resistors R9 and R12 in the out-
put transistor emitter circuits increase the thermal stability
in these stages. The output inductor L1 in parallel with the
resistor R10 can be made as a single component by
winding about 25 turns of enamelled wire around a 10Q,
2W resistor; it is required for capacitive loads. The com-
ponents R11 and C8 form the normal Zobel network.

Pin 8 of the device can provide a current of SmA to
Trl, whilst pin 5 can sink (that is, accept) a current of
5mA from Tr3. The overall gain of each of these driver
transistors and their output transistors must have such a
value that, when it is multiplied by the 5SmA base current
available from the integrated circuit, will enable the
required output current to be delivered to the load.

The driver transistors Tr1 and Tr3 in the circuit shown
each have a current gain of not less than 40 at a collector
current of 0-2A, and the power output devices Tr2 and
Tr4 a gain of not less than 30 at 4A. Thus the driver
current could reach 40 x 0-005 = 0-2A and the output
current 30 x 0-2 = 6A; this exceeds the peak current of
3-87A required into 4Q for a 30W output and 2-24A into
8 Q) for a 20W output.
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Fig. 17: A power amplifier using an integrated circuit
power driver

Any other transistors with ratings of Vo 60V, 1. 4A
and a suitable power rating could be used in the output
stages if they satisfy the above condition. The thermal
resistance of the heatsink used for each power transistor in
the Fig. 17 circuit has been recommended as not more
than 4-8°C/W. The driver devices, Trl and Tr3 do not
require heatsinks.

75W Amplifier

The circuit of Fig. 18 shows an amplifier which can
operate from +32V balanced power supplies to feed an
output of up to 75W into a 4Q load. The TIP141 and
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Fig. 18: A 75W amplifier circuit

TIP146 complementary power Darlington devices are
used in the output stages, this circuit having been designed
by Texas Instruments Limited. As in the case of most
amplifiers which are directly coupled to a loudspeaker
without a d.c. blocking capacitor, a differential input stage
is employed; in the circuit shown, two discrete transistors
are employed in this input stage, but a somewhat more
expensive dual transistor would provide rather better
stabilisation of the circuit with temperature variations.

The constant-current source incorporating Tr3 controls
the current to the input stage, whilst the Tr4 circuit con-
trols the constant current in the Tr5 and Tr6 circuits. Tr5
is the Ve multiplier circuit and it is recommended that
VR2 is adjusted for a quiescent current in the output
stages of S0mA. The Miller capacitor C3 controls the high
frequency response and improves stability. The use of the
constant-current source of Tr4 in the driver stage in-
creases the rejection of mains hum and enables a high per-
formance to be obtained without the use of a “bootstrap”
capacitor. However, the use of a constant-current source
providing about 20mA for an adequate drive to the output
Darlingtons is not practical owing to the relatively high
power involved.

The additional emitter followers Tr9 and TrlO are
therefore used in this circuit between the Tr6 stage and the
output Darlingtons. This enables the Tr4 current to be set
at a little over 3mA, and Tr4 and Tr6 can be low-power
devices.

The circuit of Fig. 18 incorporates automatic limiting of
the output current by means of the circuit of Tr7 and Tr8
which limit the current in Tr11 and Tr12 respectively. The
current level at which limiting occurs is determined by the
settings of VR3 and VR4. If a current of 20A flows in
Tr11, this current will develop a voltage of 5-4V across the
resistor R14. The components R12, VR3 and D7 act as a
potential divider, and if the potential at the base of Tr7 ex-
ceeds about 0-6V, this transistor will conduct so that part

Practical Wireless, April 1981

of the current which would normally flow into the base of
Tr9 flows into Tr7. Hence the current in Tr11 is limited to
a required maximum value. Similarly the maximum
current in Tr12 is set by VR4.

The feedback in this circuit is conventional, the gain be-
ing equal to (1 + R8/R7) or about 92 with the values
shown.

Ultra-High Power

A circuit which can provide very high power outputs at
high currents is shown in Fig. 19. The input part of this
circuit is similar to that of Fig. 16, but a MAT-01 ultra-
matched dual transistor is used in the input stage. The
complementary Darlington pair, Tr6 and Tr7, are 100V
devices instead of the 80V devices used as the output
devices in Fig. 16. However, in Fig. 19 the Darlingtons are
not the output devices, but the output current from each
Darlington feeds three 30A power transistors, each with a
current-sharing emitter resistor.

If the supply lines are stabilised at +48V and each out-
put transistor passes 25A, there will be a 5V drop across
each emitter resistor. Nevertheless, if the output voltage
can swing by +40V and the peak output current is 75A,
this corresponds to a peak power of 3kW or a mean power
of 1-5kW. In order to obtain such output levels, the load
impedance must be about 0-53Q; such a low impedance is
best obtained by connecting a number of loudspeakers in
parallel. A current-limiting circuit like that of Fig. 18 is
required, omitted from Fig. 19 for simplicity.

The output transistors shown in Fig. 19 have a 90V
Vgo rating, so it is not possible to increase the supply
voltages appreciably; higher voltage transistors could be
used, but such devices which can deliver high currents are
expensive. Each transistor must be mounted on a large
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Fig. 19: An amplifier for very high output power levels

heatsink and the Darlington devices must also be mounted
on heatsinks. The Vg multiplier device Tr4 should be
mounted in thermal contact with these heatsinks. Lower
power levels can be obtained by using one or two pairs of
complementary output transistors, but the number of out-
put devices which can be used is limited by the current
which can be supplied to their bases by Tr6 and Tr7.

The gain of the Fig. 19 circuit is equal to (1 + R6/R7),
or about 34 with the values shown. The resistor R19 does
not normally have any effect, but if the negative feedback
circuit from the speakers should be broken during use,
R19 will ensure the feedback level is kept almost un-
changed. This arrangement in which the feedback is taken
off the last loudspeaker in the chain enables any effects
due to the line impedance to be minimised.

This type of circuit is suitable for use as a concert hall
amplifier or whenever very high power output levels are re-
quired. Distortion is around 0-03% at 1kHz, but increases
to about 0-07% at 10kHz. VR 1 should be adjusted so that
each pair of output tranmstors passes a quiescent current
of some S50mA.

Conclusion

The principles of operation of typical Class B amplifiers
have been discussed together with a variety of conven-
tional circuits. No attempt has been made to mention
other types of audio amplifier, such as those using vMos
f.e.t.s which can produce very low distortion, or the Class
D type (using pulse-width modulation) which offer a very
high power efficiency but which produce relatively high
levels of distortion (although this may not be true in the
case of recent designs). Neither have current dumping
amplifiers been examined.

The constructional techniques used when making
amplifiers are of much importance. Problems of unwanted
oscillation can occur if the input and output circuits are
brought into close proximity, whilst inadequate decoupling
of the power supply lines can also produce oscillation;
decoupling must be effective at very high frequencies as
well as at audio and power supply frequencies. Con-
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siderable attention must be given to the correct use of
earth returns, since if the signal grounding connection is
used for the decoupling capacitors, an increased level of
third harmonic distortion is likely to arise. The signal
ground should be returned directly to the power supply
unit and the other ground leads connected together in the
amplifier and returned to the power supply ground
separately. @

UNCLE ED'S PAGE

PP continued from page 23

Internationally agreed symbols are allotted to all the
various modulation types, ordinary double sideband am-
plitude modulation (d.s.b. a.m.) being A3. The letter “A”
means amplitude modulation, and the figure “3” means
telephony (speech or music). Suffix letters, which at one
time were small letters, but are now always capitals, indicate
particular varieties of modulation. For s.s.b. with the carrier
and one sideband suppressed, the symbol is A3J. This is
what |'ve been talking about this month. Another variety is
A3A, which is s.s.b. with the carrier level reduced rather than
suppressed. Figures of 16dB or 26dB below the peak power
of the remaining sideband are common, with the constant
carrier being used for automatic frequency control (a.f.c.)
and/or automatic gain control (a.g.c.). This mode was widely
used when transmitter and receiver oscillators were not as
stable as they are now, though not normally among
amateurs.

“Compatible s.s.b.”, symbol A3H, comprises one sideband
and full carrier. It has the advantage of saving bandwidth
whilst still being able to be received on a d.s.b. receiver
without a b.f.o. (hence “compatible”), and with less critical
tuning. In practice, the carrier level is often reduced by 6dB,
giving a power saving at the transmitter without affecting
the signal's compatibility.

Transmission of speech via a s.s.b. link does not require
the receiver c.i.o. to be in phase with the transmitter carrier
oscillator, merely on the same frequency. Some types of
data transmission do require the two oscillators to be in
phase, otherwise the received pulses are distorted.
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r~AMATEUR RADIO
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EXCHANGE 1

Brenda (GBSXY) and Bernie (G4AOG) invite you to visit the only shop in London where you can see and try ALL the
leading makes of Amateur Radio equipment under one roof . .. YAESU, ICOM, TRIO/KENWOOD ... and special
this month a really marvellous new receiver from SONY . . . not a name you expect us to be promoting, but then
we'’ve always said that the only way to buy a rig is to compare as many alternatives as possible side by side, and
then choose the one that’s right for you. So, come to the shop where you can do just that . . . and have a cup of
Brenda's coffee too!

ARE YOU A G8 ABOUT TO TAKE YOUR ‘A’ LICENCE?
OR ARE YOU TAKING YOUR G4 STRAIGHT AWAY?

Either way, why not start listening right now on a Yaesu FT-101 transceiver? It
really knocks spots off the average general coverage receiver, with better selec-

tivity, better sensitivity, better stability . . . And remember, cooling fans and !
microphones come FREE with 101s from A R E!! {
So, buy your rig now, and claim your mic and fan when you get your G4.
FT-1012 £488 inc. VAT FT-101ZD E569 inc. VAT ’
— FRG-7700 |
Bt ) Yaesu's latest receiver
Still the finest value- with FM right across the
for-money band and optional

communications memory facility plus
receiver on the market | | g,cellent filtering.

at only £185 inc. vat £299 inc VAT
and free Heliscan -
aerial worth £15.

and free Heliscan aerial
worth £15 (Memory extra)

BEARCAT 220FB SX-200

Anather of our
sophisticated scanning
receivers. Similar
functions to the
BEARCAT, but even wider
frequency coverage, and
with AM and FM right
across its range. £240 inc. vaT

The super scanner which
brings you all the
excitement of the VHF and
UHF frequencies . . . aircraft,
marine, amateur, plus so
much more.

£258.75 inc. vaT

THE FANTASTIC NEW SONY ICF-2001

At last, from one of the world's electronics giants, not just
a new HF communications receiver, but a whole
new breed of radio which supplants the conven-
tional multi-band concept and replaces tuning knob

and dial with a direct-access tuning keyboard and

Liquid Crystal Display. LCD digital frequency

readout confirms exact, drift-free receptionm

As easy to use as a calculator, and so com-

pact you can slip it in your briefcase.

@ FM/AM/SSB/CW wide spectrum coverage, AM/SSB/CW 150kc to 30 MHz and FM 76MHz 10 108MHz
® Dual-conversion superhet AM circuitry assures high sensitivity and interference rejection

® Quartz-crystal PLL frequency synthesis for all bands ensures utmaost tuning stability without tuning drift

® Direct-access digital tuning keyboard and LCD digital frequency readout give quick key-touch station selection
® Manual tuning or automatic scanning for effortless signal searching, easy DXing, plus “Scan Auto Stop” facility
® Six station pre-sets, plus two auxiliary pre-sets, for instant reception of memorised stations on any band, plus LCD memory indication

® 5-step LED signal-strength indicator @ Local/Narmal/DX sensitivity selector for AM and SSB/CW Clarifier/Fine-Tune Control @ Low distortion
reception @ Sleep timer, with LCD readout, can be set in 10-minute increments for up ta 90 minutes playing time before automatic shut-down

And all for the amazingly low price of just £149 inc. VAT

Closed Wednesday, but use our 24-hour Ansafone service. LICENSED CREDIT BROKERS. *Ask for written guotation.
INSTANT HP AND 6 MONTHS NO INTEREST HP TERMS AVAILABLE FOR LICENSED AMATEURS AND BANK/CREDIT CARD HOLDERS oy
L Access

L

Credit Card Sales by telephone.

2 NORTHFIELD ROAD, EALING, LONDON, W13 9SY. TEL: 01-579 5311

So easy for Overseas visitors — Northfields is just seven stops from Heathrow on the Piccadilly Line,
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Books
for

radio
amateurs

RSGB Publications

A Guide to Amateur Radio (18th edn. paperback)
A Guide to Amateur Radio (18th edn, hardback] ..
Amateur Radio Awards (2nd edn)...

Amateur Radio Operating Manual ..

Amateur Radio Techniques (new 7th edn) .

Morse Code for Radio Amateurs

OSCAR — Amateur Radio Satellites ...

RSGB Amateur Radio Call Book (fatest 1981 edn).
Radio Amateurs’ Examination Manual (8th edn).
Radio Communication Handbook (5th edn) Vol 1
Radio Communication Handbook (5th edn) Val 2
Radio Data Reference Book (4th edn)

Test Equipment for the Radio Amateur (2nd edn)...
TVI Manual (2nd edn)
VHF/UHF Manual (3rd edn)
World at their Fingertips

Logbooks

Amateur Radio Logbook
Mobile Logbook
Receiving Station Logbook

Wall maps

Great Circle DX Map

IARU QTH Locator Map of Europe..
QTH Locator Map of Western Europe
World Prefix Map

Morse instruction
Morse Code Cassette Stage 1 (Swpm)

Other Publications

A Course in Radio Fundamentals (ARRL) ...
Active Filter Cookbook (Sams)

All About Cubical Quad Antennas (RPI)..
Antenna Anthology (ARRL)
ARRL Electronics Data Book
Beam Antenna Handbook (RPI)
Beginner's Handbook of Amateur Radio {Samsh
Better Short Wave Reception (RPI)

Care & Feeding of Power Grid Tubes (Varian

CMQOS Cookbook (Sams)

FM & Repeaters for the Radio Amateur (ARRL)..
Hints and Kinks for the Radio Amateur (ARRL)
Practical Antennas for the Radio Amateur (SCELBIL
Radio Frequency Interference (ARRL)..

Shortwave Listeners Guide (Sams)....

Simple Low-cost Wire Antennas (RP1).

Single Sideband for the Radio Amateur (ARRL
Solid-state Basics (ARRL)...

Solid-state Design for the Radio Amateu

The ARRL Antenna Book
The Complete Handbook of Slow Scan TV (Tab).
The Radio Amateur's Handbook, 1981 (ARRL)
The Radio Amateurs VHF Manual (ARRL)..
Understanding Amateur Radio (ARRL) ...

World Atlas (RACI)
World Radio TV Handbook, 1981 (Billboard)
80m DXing (CTI)
99 Ways to Improve Your Short-wave Listening (Sams) £4.44

Prices include postage, packing and VAT where applicable. Postal
terms: cheques/POs with order (not stamps or book tokens). Goods
are obtainable {less P & P) a1t RSGB HQ, 9.30-5pm, Monday — Friday

The RSGB is the national society representing all UK radio

s and bership is open to all interested in the hobby,

luding i The Society also publist a pl range

of books. log books and maps for tha radio amateur. Contact the

membership services section for more information about
amateur radio, the RSGB and its publications.

Radio Society of Great Britain
35 Doughty Street, London WCIN 2AE
Telephone 01-837 8688
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MICROWAVE MODULES
RTTY DECODER
AR245
HFC 55 FREQUENCY COUNTER
READ THE REVIEWS IN THIS ISSUE,
AND THEN COME ALONG AND
TRY THEM AND THE SX200
SCANNING RECEIVER AT

M.R.S

COMMUNICATIONS LTD.
76 Park Road, Whitchurch,

CARDIFF

Tel: Cardiff (0222) 616936

OPEN
9amto5pm
6 Days

IWOOD & DOUGLASI

With the winter evenings approaching, the constructional season
for radio amateurs is about to begin. If you are undecided on your
winter project perhaps you can find something in our range of
over 30 kits and modules to suit you.

70FMO5TR in case you missed October's review of this
single channel FM transceiver for 70 cms here are a few details. The
receiver sensitivity is typically 0.4pV and uses dual gate MOSFETS
and a high quality crystal filter. The audio output drives an 8Q)
speaker. The transmitter gives 500mW of RF and has a modulator on
the pcb. Both boards use readily available crystals and measure a very
compact 6" by less than 13",
Kit RX £38.50 Assembled RX £47.25
TX £17.80 TX £25.95

70MCOGTR When one channel is not enough then by adding

this two pcb set you will have 6 channels on t/rx. This includes a

toneburst for repeaters and a scanner to ease monitoring.

Kit RX E£18.60 Assembled RX £26.05
TX £11.30 TX £18.10

1445Y25B aAn synthesiser for 25KHz steps at 144-
146MHz. The output frequencies are 5-5, 11, 22 or 45MHz on
receive and 6, 12 or 24MHz on transmit. This will feed most
commercial radio telephones and also the PW NIMBUS. So for the
cost of ten crystal channels you get full band coverage, crystal
controlled toneburst, repeater =600KHz offset, out of lock inhibit and
channel selection by channel number,

Kit £50.95 Assembled £69.70

INTERESTED? i you would like further details of these and

our many other products then send a large SAE (please!) for the latest
lists. The above prices include VAT at the current rate but please add
60p p&p on the total order. The prices include all items to make a
working pcb module. We do not supply external hardware such as
boxes or switches etc. This leaves you free to use the modules in
whatever configuration you wish and yet have confidence that the
electronics will perform well. We will gladly service any of our
products providing it has been built as directed. We make a small
charge for this facility depending on complexity. Kits when in stock
are return of post otherwise 10-14 days. Assembled items 10-20

days.
9 HILLCREST, TADLEY w:-—
BASINGSTOKE, HANTS RG26 6JB A ‘
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of the month ..o, c s

There are quite a wide variety of audio amplifier i.c.s on
the market at the present time. They are all basically
operational amplifiers which are able to provide
moderately high output current with a reasonably high
output voltage swing, so that they can feed adequate
power to the loudspeaker. The fairly new Plessey
SL6310C device can deliver only a small output power
level (of the order of 0-5W), but it has the advantage of
having two muting pins so that it can be switched off by
either a “high” or a “low” voltage being applied to the
appropriate pin.

The device requires a low quiescent current of about
SmA (a quoted maximum of 7mA for any device), but
obviously needs more power than this when feeding an
appreciable signal to a loudspeaker or other load. When
muted the current consumption is only about 0-6mA.
Therefore this device is very suitable for use with battery
power supplies, such as an audio amplifier in a portable
radio receiver, or an audio amplifier for hi-fi headphones.

Output Power

As with any audio amplifier, the maximum output
power is closely related to the power supply voltage used
to drive the device. When fed from a 9V power supply, the
SL6310C is guaranteed to be able to deliver at least
400mW into an 8Q loudspeaker load, a value of 500mW
is typical for this type of device. Variation of output power
with change in the supply voltage for the 4Q2, 8Q and 16Q
load impedances is shown in Fig. 1.

The SL6310C is specified for operation over the power
supply voltage range of 4-5V to 13V: 13V should be
regarded as the upper working limit, so as to allow some
tolerance for any supply variation. If the supply potential
exceeds 15V, even for a small fraction of a second, the
device may be damaged.

Connections

The SL6310C is available in an 8-pin d.i.l. package with
the connections as shown in Fig. 2 and also an 8-lead
circular metal i.c. package with connections as in Fig. 3.
There are no real differences in performance, although the
d.i.l. package can dissipate up to 0-5W and the circular
metal package 0-45W both at 85°C.

It may be noted that the device has the usual non-
inverting and inverting inputs of an operational amplifier
together with the two muting pins whose use will be dis-
cussed later.

Amplifier Circuit

A simple audio amplifier circuit using the SL6310C is
shown in Fig. 4. The input resistors R1 and R2 apply a
bias to the non-inverting input of pin 1 of about half the
power supply line voltage, and this raises the quiescent
output voltage to a similar value so that a maximum out-
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Plessey SL6310C
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put voltage swing can be obtained. The input impedance is

approximately equal to R1 in parallel with R2; about
100kQ with the values shown. The input capacitor pre-
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Fig. 4: A simple audio amplifier using the SL6310C

vents the bias voltage from being affected by any input
connection made to the device. The input signal is fed to
the non-inverting input for convenience so as to keep the
input impedance of the circuit high.

The voltage gain of the SL6310C device without feed-
back is not less than 40dB and is typically 70dB, but the
feedback provided by the resistors R3 and R4 reduces this
gain. The voltage gain is equal to (R3 + R4)/R3 and the
manufacturer recommends that this should be between 3
and 30 for best results.

The gain of the device without feedback falls off at
frequencies over 600Hz (shown in Fig. 5). The high fre-
quency response can be reduced by connecting a small
capacitor across R4 to provide increased negative feed-
back at high frequencies. The response at low frequencies
is determined by the input and output coupling capacitors
and by the capacitor C2.

Muting

If the muting facility of the SL6310C is not required,
the two muting connections may be left unconnected as in
Fig. 4. If mute control “A™ at pin 7 is left open-circuit or
connected to a potential within 1V of the positive supply
line through a 100k€ resistor, it will not affect the opera-
tion of the circuit. However, when the potential of this pin
is reduced to within 1V of the negative supply potential
(through a 100k resistor), the audio output from the
SL6310C is muted.

Similarly the mute control “B” of pin 8 may be left
open-circuit or connected to a potential of less than 1V for
normal operation of the amplifier circuit. If a potential of
over 2-5V is applied to pin 8, the amplifier will be muted.
As the input resistance of the pin 8 circuit is of the order of
100k€2. this pin is suitable for interfacing with the output
of c.m.o.s. logic devices.

It should be noted that the manufacturer recommends
that only one of the muting pins be used at any one time.
The unused pin should be left unconnected.

The variation of the quiescent supply current required
by this amplifier is shown in Fig. 6, for both the muted
state (left-hand vertical scale) and for normal non-muted
state (right-hand vertical scale).

When an output power of 400mW is being obtained
using a 9V power supply and with the gain set to 28dB, the
typical total harmonic distortion is 0-4 per cent (with a
maximum value of 3 per cent).
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Fig. 6: Quiescent supply current variation

The input bias current from the amplifier is typically
0-2pA with a maximum value of 1pA. This current flows
out of pins 1 and 2, since pnp transistors are used in the
internal input stage of the device.

A switchable audio amplifier circuit of this type can be
used when it is necessary to silence the circuit whilst
someone is speaking. For example, in an intercom system
it could be used to ensure that the audio is muted when
one is speaking at the end of the link concerned. The
muting could be controlled by the output from a suitable
logic circuit device. It would also be possible to silence the
amplifier when acoustic feedback from the loudspeaker to
a microphone produces a “howl!”.

continued on page 63 ppp
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Mobile Rallies

In response to my “Can | Help You"
notices in the “News” column, | am
receiving club activity information in
good time for publication; many thanks
to all club secretaries. This will enable
me to let readers have a reasonable
notice of forthcoming events.

Have you got your diaries out? Yes,
then off we go!

Southend and District Radio Society
have organised their mobile rally at
Southend Airport Exhibition Centre,
Aviation Way, Southend-on-Sea,
Essex, on Sunday, 26 April. Among the
many attractions will be bring and buy
stalls, aircraft museum, talk-in station,
licensed bar, refreshments and parking
for 300 cars. Further details from: F.
Thorogood G8ORV, 30 Grange Gar-
dens, Southend-on-Sea, Essex. Tel:
(0702) 616239.

The Drayton Manor Mobile Rally
organised by The Midland Amateur
Radio Society and Stoke-on-Trent
Amateur Radio Society will take place
on Sunday, 26 April at Drayton Manor
Park near Tamworth, Staffordshire.

The Park is located on the A4091,
which is within easy reach of the M1,
M5 and M6 motorways, it is well
signposted.

There will be all the usual attractions
including special entertainments for all
the family. Further details and free car
stickers are available on request to:
Norman Gutteridge G8BHE, 68 Max
Road, Quinton, Birmingham B23 1LB.
Tel:021-422 9787.

The YMCA Amateur Radio Club in
Maidstone are holding their rally on
Sunday, 3 May at the YMCA
* Sportscentre, Melrose Close, Cripple
Street, Maidstone ME15 6BD. Tel:
(0622) 43317.

All the Sportscentre space has been
allocated to the rally and there will be a
special section for the XYL and YLs.
Also this year there will be a licensed
bar. Further details from the
Sportscentre.

Plymouth Radio Club, following a
very successful rally last year, will be
holding their fourth annual rally on
Sunday, 24 May at their meeting place
at Tamar Secondary School, Paradise
Road, Millbridge, Plymouth PL1 5QW.
Further details from: G4KXZ at the club
QTH.
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G-QRP x 1000

December 1980 represents an impor-
tant landmark in the history of the G-
QRP Club, the organisation devoted to
promoting interest and growth in low
power amateur radio communication
(5 watts or less). The landmark was the
enrolment of their 1000th member,
John Bazley G3HCT. John, a past
President of the RSGB, is a very keen
DXer and is currently on the ARRL
Honour Roll with 350 countries con-
firmed.

The G-QRP Club has come a long
way since the winter of 1974/75 when
“Sprat” No. 1, the Clubs’ quarterly
bulletin, was published by George
Dobbs G3RJV, the founder of the Club,

. and circulated to just 30 members. By

the winter of 1976/77 the membership
list stood at 500 and included
enthusiasts from all over the world.

The Club has members in 32 coun-
tries and all continents. Membership is
open to any amateur or s.w.l. in the
world with an interest in QRP. The sub-
scription is £3.50 or $9 US, and all en-
quiries regarding membership should
be sent to: The Secretary, George
Dobbs G3RJV, 17 Aspen Drive,
Chelmsley Wood, Birmingham B37
70X.

Computer Club Call

With computer technology extending
into virtually every aspect of elec-
tronics, readers may be interested in
learning of. the activities of the
Amateur Computer Club.

The A.C.C., one of the oldest, if not
the oldest, amateur computer club in
the country (founded 1972), is a
national organisation to promote in-
terest in amateur computers and com-
puting, to facilitate the exchange of
information and ideas, and to help
members with their home computer
systems.

A.C.C. membership is currently
£4.50 per year, and is open to anyone
with an interest in computers and com-
puting. Further details and membership
forms are available from (s.a.e. please):
Membership Secretary, Jim Mac-
Donald, 1 Carlton Court, Studley
Grange Road, London W7 2L U,

www americanradiohistorv com

Offer from Ambit

Ambit International, the component
suppliers, have asked me to pass on to
readers their standing offer of “free
bits” for enthusiasts with viable ideas
for equipment designs where the inten-
tion is to produce a magazine article at
the end of the project.

Further details from: Ambit Inter-
national, 200 WNorth Service Road,
Brentwood, Essex CM14 4SG. Tel:
(0277) 2309089.

Classic by G3VA

The 18th edition of the very popular
book, “A Guide to Amateur Radio” by
Pat Hawker G3VA is now available.
Priced at £5.20 (£6.18 incl. p&p),
the 148-page book can be obtained
from: RSGB, 35 Doughty Street, Lon-
don WCIN 2AE. Tel: 01-837 8688.

New Catalogue

Greenweld, the electronic component
and equipment suppliers of
Southampton, recently published their
1981 catalogue.

New additions this year include kits,
r.f. connectors, keyboard switches, new
multimeters, many more transistors
and i.c.s, etc. Also included are discount
vouchers worth 60p, a 1st class reply
paid envelope and free bargain list.

The catalogue costs 50p plus 20p
p&p and is available from: Greenweld
Electronics Ltd., 443 Millbrook Road,
Southampton SO1 OHX. Tel: (0703)
772501.

New President For SERT

The Council of the Society of Electronic
and Radio Technicians recently an-
nounced that Mr T. Bryce McCrirrick
had accepted an invitation to become
President effective from 1 January
1981, in succession to Air Vice-
Marshal A. A. Morris who has held
office since 1976.

SERT, 57/61 Newington Causeway,
London SE1 6BL. Tel: 01-403 2351.
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Sir: Having suffered the clumsy introduction of 27MHz CB
radio in Australia, having seen the profound social advan-
tages of it and having been deeply involved in the debate
relating to its continuation and expansion, it is very sad for
me to see, as an interested citizen and radio amateur, your
magazine taking such a negative attitude to 27MHz CB
radio. Australian CB operators and amateurs hope that this
form of CB radio will continue with gradual lifting of the
restrictions on its use. It is to be effectively policed.

With a little bit of luck, the rest of the world will have
27MHz CB, as its allocation in countries such as Japan
spoilt the megahertz for any other use. | hope the British
Government is more generous than your magazine suggests,
and that a final decision on their part awaits the investiga-
tion into the matter being undertaken at present in this
country.

F. E. Stewart Mair FRACP VK3BSM
Victoria, Australia

Speech Processor

Sir: You may be interested to learn that the AF Speech
Processor design published in PW, January 1980, has been
a resounding success in Sydney, Australia, where to my own
knowledge at least a dozen units are in use.

Users include: Ken VK2VHQ, Reg, ‘AKY, Peter 'VJB,
Eunice 'VHB, John 'VUZ, Doug 'VVG, John 'VSF, Peter
‘AGB, Ted ‘LF, Ron ZL3SA, and me, plus a number of CB
operators who, because of the illegal use of such equipment,
naturally prefer to remain anonymous! The use of CB gear
is legal but it may not be modified in any way, and that
includes the use of any add-on equipment.

My own 80 metre s.s.b. rig is entirely home-brew and
radiates a whole 2 watts p.e.p. via a home-brew transmatch
into a half-wave antenna. In recent weeks | have had two ZL
contacts plus one into Tasmania, and plenty into Victoria
and Queensland.

In all DX contacts, reports indicate a definite improvement
in readability, though at the expense of speech quality.
However, the 1200 miles to ZL-land on 2 watts s.s.b. on
80m is pretty gratifying in anyone’s language. If the going
gets really rough, | use a little linear built around a single
2N5590 to put 8 watts up the spout—real QRO stuff. On
behalf of those Down Under, thanks for a good design.

Clive S. Wallis VK2VWK/YTC

Miranda, NSW
Australia
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Introducing RTTY

Sir: | am writing to compliment you on your recent publica-
tion of Jeff Maynard's introduction to radio teletype. If you
will permit me, | would like to bring your readers up to date
in respect of membership and the activities of the British
Amateur Radio Teleprinter Group, which Mr Maynard kindly
praised at the end of his article.

At its Annual General Meeting earlier this month, the
Group’s annual subscription was slightly increased to £2.50,
with a joining fee of 50p for new members. The member
now responsible for membership matters, from whom
further information may be obtained, is:

Mrs Irene Double,
89 Linden Gardens,
Enfield,

Middlesex.

Your readers may also like to know that the times and

frequencies of the GB2ATG news bulletins are included in

the quarterly Group Newsletter, which all members receive

upon joining.

The 1981 BARTG Convention will be held in Harpenden
Public Hall on Saturday, 18 July.

Trevor Campbell Davis,

Chairman, BARTG,

London W3

Amateur Radio in NI

Sir: | have just read “Big Muff's” letter in January ‘81 PW
and | am appalled at the naivety of his enthusiasm for CB in
Northern Ireland. As elsewhere in the UK the problems
caused by these head-cases are enormous. Let me give you
a few illustrations. How many people are being charged for
TV service where the problem is, in fact, 27MHz TVI and find
the problem is just as bad when the set is returned? | know
several in my own street. This week | was stopped by a
police motorcyclist on a country road who thought my A 2-
metre whip was for 27MHz. He complained of interference

. being caused on certain police channels here by “good bud-

dies”.

In Northern Ireland we have a very friendly bunch of radio
amateurs numbering now about 800 licences. In recent
months several of the newly licensed amateurs | have
spoken to have turned out to be disillusioned CBers. The
RAE classes all around Northern Ireland this winter are over-
flowing with “good buddies” only too keen to escape the
confines of the constant interference, foul language and
restricted range of 27MHz. More power to them | say. What
really annoys me is that a number of kids are managing to
buy (or steal in certain known instances) 145MHz equip-
ment, instead of 27MHz equipment, and pollute our three
repeater stations GB3NI, GB3WT and GB3LY with their “30
for a copy’’ nonsense.

May | take the opportunity of informing “Big Muff’ and
any other Northern Ireland CB readers of PW that the radio
amateurs here are not against you. Religion and politics have
never had a place in amateur radio. As the chairman of the
oldest amateur club in Ireland we would welcome anyone
with an interest in radio communication. We meet every
Tuesday evening in our clubroom on the fourth floor of the
City of Belfast YMCA in Wellington Place. We also meet on
Saturday afternoons and our station GIBYM is known
worldwide. Last year we made contact with over 3000
stations in all parts of the world.

David Hutchinson
GI4FUM/EI4DJ
City of Belfast YMCA Radio Club
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LeeElectronicsitd

LEE Londons Leading Stockists Of:
STANDARD YAESU ICOM FDK KDK MICROWAVE MODULES LUNAR SST SHURE HI-MOUND CDE STOLLE
TELECOMM ANTENNAE J-BEAM SWAN KATSUMI ETC.

NEW FROM STA NDA RD

THE C78 UHF FM SYNTHESIZED

TRANSPORTABLE
JUST LOOK AT THE FOLLOWING FEATURES:
Full 10MHz coverage 430-440MHz in 25kHz steps

LCD digital readout % S and RF power meter
Programmable repeater shift and tone burst
5 Programmable memories for your favourite channels »
Full scanning facilities of vacant or occupied channels |
A full TW/10W switchable RF power
Up/down channel control on the microphone
Can be used from dry cell or rechargeable batteries |
Optional mobile mount and 10W booster available e .; :
ONLY 5"W + 2"H + 73"D G
THE C78 IS MADE TO THE SAME HIGH STANDARD AS
THE C8800 AND C7800 SO YOU CAN BE ASSURED OF

FIRST CLASS QUALITY AND VALUE FOR MONEY
Price: C78 — £209.50, Mounting Bracket — £17.75
Carrying case — £6.95, Linear Amp (10W) - £65

SPECIAL OFFER - i ALL BouGHT ToGETHER £289 inc vaT and postage

o b A k% #

(]

SWR25: This ever-popular twin
SWR and Power meter covers
3:5-150MHz at £12.65 inc.
VAT, P&P 50p.

SWR200B swr/power meter covering 3-200MHz
50/75 Ohm power range 3-30MHz, 20/200/2kwW,
VHF 2/20/200W £40.20. P&P £1.00,

CT-1 Coax Toggle 3 50239's
£6.85 inc. VAT. P&P 25p.

CT-2 Coax Toggle 2 S0239's 1
PL259 £6.85 inc. VAT, P&P 25p.

PX402 13-8V DC 3 amp

DL-30 Dummy load 25W
DC-150 MHz £6.35 inc. VAT.
P&P 25p.

T-100 80W Dummy load
DC-500 MHz £24.10 inc. VAT.
P&FP 25p.

T-200 150W Dummy load
DC-500 MHz £35.60 inc. VAT.

.l...‘.é;'z

T-435: VHF/UHF swr and power meter with
2/20/120 watt Ihrnugh Ilne power measurement
£34.45 inc. VAT, P&P

P&P 25p. We are London’s Largest Stockist of Microwave Modules products.

The latest from
FRG7700

Basic £309

Memory unit £83.95

FRG7700 with memory

(Free headphones included with both receivers) fitted £389

400 EDGWARE ROAD
LONDON W2
01-723 5521 Tix: 298765
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INSTANT H.P.
& P/EX. WELCOME

continuous 4 amp max
fully stabilized power
supply with overload pro-
tection £22.95 inc. VAT.
P&P £2.00,

Also available:

PHS5000, 5A continuous,
TA surge £45.94.
EP2500, 25A con-
tinuous, 30A surge
£91.94,

Send 25p for
full details
of our range.

35



YAESU MUSEN -FRG-7700 g

A NEW BREAKTHROUGH IN RECEIVER TECHNOLOGY *@‘

Yes indeed, the exciting new FRG-7700 GENERAL
COVERAGE RECEIVER from YAESU MUSEN, the "
world's largest manufacturer of Amateur Radio equip-
ment, will satisfy the demands of the most critical Short
Wave Listener or Licensed Operator with it's superb per-
formance and incredible specification — just consider the
following condensed details:

Frequence coverage 150 KHz-29.999 MHz.

Modes AM (fitted Narrow, Medium and
Wide Filters).
USB, LSB, CW and FM.
Memory option with twelve channels

and automatic band selection. z
CPU Digital Clock and Timer. Send today for full details of the new

FRG-7700 or if you would like the full

Yaesu catalogue as well 36 pence in

stamps will bring you this together with

our credit voucher for £3.60 —a 10 to 1
winning offer!

State-of-the-Art Noise Blanker.
FM Squelch Control.

Mains or Battery operation.
Digital and Analogue read-out.

FRG-7700 £309. Memory unit £83.95. FRG-7700M (with fitted memory) £389

FULL DETAILS AND THE NEW LOW FACTORY PRICE LIST FROM

BRITAIN’S NO. 1 IMPORTER
EX-STOCK - INSTANT CREDIT - FREE SECURICOR DELIVERY

= y 1497
AMATEUR ELECTRONICS UK (e R T
BIRMINGHAM 8 Telex 337045

THE SUPER LISTEN T0 VHF MARINE
SLIMJIM = or AMATEUR BAND with an

2 Metre Omni- ANTENNA_ S R9 REC _ IVER

* Designed by F.C. Judd (G2BCX) this new version of the
famous SLIM JIM is only 42 inches long and so slim it is
now available for mobile as well as base station operation
and ideal for portable use also.

* The smaller dimensions and extremely high cfficiency g o The SR-9 represents the finest value-
have been made possible by a unique high *Q" helical stub for-money ever offered in the FM
matchin_g system. maenitar receiver market. Giving fully tunable coverage of the 2 metre amateur band from
* The SUPER SLIM JIM is 50" more efficient than any 144-146 MHz, or Marine Band from 156-162 MHz, the SR-3 also incorporates the facility

for installing optional crystals which will provide up to ELEVEN fixed channels for the most

other 5luglc element base station or mobile antenna. popular frequencies — mobile calling channel, local repeater channels, distress channel et

* Basc station model (LJ2) fully enclosed and protected The SR-9 is completely self contained, even to the loudspeaker. and needs only 12 volts
against all weather conditions. Base socket makes to PL259 de [negative earth) at approx. 200 mA to operate. Mounting hardware is provided for
plug. installation.

* Mobile model (MJ2) suitable for hole fixing gutter mount SR Receiver £46 (+£1.50 carr.] — State Amateur or Marine version.
or mag-mount., Can be used on fibreglass roof tops. Special Package Deal No. 1: SR9 + Mains Power Supply + Amateur
Stainless steel flexible element and weather protected. Base Band Loft/Roof Aerial for £72 (+ £2 carr.)

connection (PL259) makes to socket. Special Package Deal No. 2: SRS + Car Gutter Clip Aerial for £51,
* A special feature of the SUPER SLIM JIM is an external L £1.50 carr.)

sleeve adjuster for minimum VSWR.

* Bandwidth 145 to 146MHz. Gain 3dBi. Imp. 50 ohms. m

Send SAE for further details.

]B)ass‘epstation (LJ2) or mobile model (MJ2) £17.50 inc. VAT As featured in this issue: £1 78

e e YT B B oy PW ‘HELFORD’ TX/RX

CASH WITH ORDERS ONLY. Cheques PO’s payable to Components and kits available to build this SSB Tx/Rx inc.
ZL COMMUNICATIONS. PCB, SL1600 i.c.”s etc.
Ask for details and prices.
TECHNICAL BOOKS
We stock a wide range of technical books — Amateur and ALL OL?R PRICES INCLUDE VAT
CB Radio — Electronics — Audio — Microprocessing ete. For CREDIT TERMS available. Access and Barclaycards welcome

catalogue send 30p (or in stamps) (NOT SAE).

CATRONICS LTD. (Dept. 184),

ZL COMMUNICATIONS . COMMUNICATIONS HOUSE,
Cantley, Nr. Norwich, Norfolk, NR13 3RT. ~ 20, WALLINGTON SQUARE,
Tel: 049 370 821 WALLINGTON, SURREY SM6 8RG.
(9-5.30 Monday to Friday only).

Callers by appointment only. ] Tel 01-669 6700 (9a.m. to 5.30p.m. Sat. 1p.m.] Closed lunch 12.45-1.45,
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The use of thyristors is increasing
daily. This series looks at ways of
containing the interference which
they generate, and of protecting
them against destruction

Modular design lets you build and
align this rig without need for ex-
pensive test gear. Covers sideband
and c.w. modes and operates from
a 12V d.c. supply
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reCeiver receiver
audio atten. us.b.
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By now you should have the basic radio side of the 2y
Helford completed leaving the power supply switching and
the main metalwork to finish the project. : +6V

The p.a. and driver stage bias regulators were covered 3V Foor stab

in an earlier part and the only remaining power supply B ! 7805
circuit is the 6V stabiliser. This is a conventional regulated ¥ J-
supply using a 7805 5V regulator chip with the common €901 €902

terminal lifted by 1V to give the required 6V. The circuit
diagram of the supply is shown in Fig. 27 and the con-

. |
Ll
o
=]
o
w

structional details in Fig. 29. A heatsink is needed and this 2381
is of the finned variety having a thermal resistance of
10°C/W. 7 4

Fig. 27: The circuit diagram of the 6V stabiliser

] 6V STABILISER |

|| Resistors

| 1w 10% © IPC Mags Ltd I
| 680Q 1 R901 WAD 804 ~ 1981 . ‘
?| Heatsink |
i: Capacitors |
| Polyester i
{ 0-22uF 1 C901 0 |
' 0-47uF 1 C902 |
| Semiconductors i
! Diodes |
| 1N4148 2 D901.902 !
| Seetext 1 D903 Co02 —
| Integrated Circuits - - - E:g:d':%a‘— | |

| 7805 1 I1C901

f R90T €901 |
} Miscellaneous . |
i Heatsink 10°C/W: Printed circuit board: In- Fig. 28: Full size copper track pattern for the 6V stabiliser i
q sulating kit for IC901; Fuse 30A and holder board. Fig. 29 (right): Component placement. Com- |
| tosuit. ponents are soldered directly to the copper ]
—_——— - ) S — e
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Power Supply Switching

The receive/transmit mode of the rig is controlled by

59010 Stk RLD1 } switching the d.c. supply rails to the appropriate sections
o Filters ! RLD 2 of the circuit and this is carried out by relays operated by
i ”In $101b the p.t.t. switch. At the same time the antenna is switched

bimmiain s ——— N wiper

0904 RLE,"J to or from the receiver or transmitter. Fig. 30 shows the
¢ relay and power supply switching details. The nominal
0A91 ¥ 0001 % 0002 12V d.c. supply is protected against short-circuits by the
ING148 [ INGILE protection diode D903. Connections to F, G, H and I in

Fig. 30, are made to the appropriate +12V rails on the
bias regulators and amplifiers.

+12V
q
T i
TX pa.
ou tgut ) *

T —
L reg_—\ &V

reg.
RLA 2 RLA 3
?LC\,Q- RLC 2 el 7 3 1:
L D903
*
H
plos Al RLA 1 RXBV| TX 6V N
Pe. P2 pre- | pre- [RLB
amp | amp
RLD [RLC RLB 2
2 2 LIJ p"t't‘h 5301 -
1esn| | 110n Sl
T =i RLA &
RSO3 s
J K F G
X Driver Driver
1stamp bias

The photograph above shows the 6V stabiliser, relay A

Fig. 30 (ab : The circui itchi
ig (above) e circuit for the power switching of aiid the profection dlodes D03

the PW Helford. D903 can be a single diode of, say,

50A current rating if available. If not then two 26A

diodes may be used. The connection points referred to
appear in Fig. 31, except F, G, H and | (see text)

J

cgo %-L R305 R301% FRYF;C('I:;’U\‘—O
T 3B Tr301 470
To driver N&4427

7 2R2 i) =

” gnFcem
2T

IL==

|

Rxg

C706

22p.
L T T
WRM282] %% 1C602/601-SL560C

Fig. 31: This is a modified and corrected version of Fig. 5
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Fig. 32: Details of the rear

screen of the PW Helford.

k \ The picture on the left
shows this panel

Fig. 33 (below): Exploded
view of the various com-
ponent parts of the PW
Helford metalwork. These
are made from 18 s.w.g.
= | aluminium sheet. Parts H
> and L are the heatsinks for
the two bias regulators

WHKM127
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Metalwork

The project was designed right from the start to fit into
the West Hyde case specified. It is recommended that you
stick to this design unless you are satisfied that you know
exactly what you are doing and do not expect either the
magazine staff or the designers to come to your aid if you
run into problems.

The metalwork is built up from 18 s.w.g. sheet
aluminium following the drawings given in Figs. 32 to 35.
The main sections are screwed to the rails of the case and
unless you are really expert at sheet metalwork it pays to
make a card replica first to check on the fits. The card
patterns can then be used to mark out the aluminium
sheet.

Where leads pass through the metal screens, feed-
through capacitors are used except in the case of
co-axial cables when grommets should be used to prevent
chaffing. Check on the fits and clearances around the
various p.c.b.s before the final wiring is completed.

In detailing the various metal screens no dimensions
have been given for fixing holes for the p.c.b.s, as it is in-
tended that constructors should use the boards themselves
as templates to ensure that the fixing holes are correctly
placed.

No details are given of the antenna socket screening
box as the dimensions for this will depend upon the socket
chosen by the constructor. It should be made from
aluminium sheet and be screwed to the rear panel to com-
pletely encase the rear of the antenna socket.

Relays should be mounted on suitable brackets and
again no details have been given as these will vary from
relay to relay.

The wave-change switch is long enough to pass through
the main screen so as to be able to accommodate future
extension of the transceiver. It is advisable to add an extra
dummy wafer to the end of the switch behind the main
screen to act as an extra bearing for the shaft.
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Details of the v.f.0. tuning capacitor mounting bracket
(J) together with the dial arrangements

Dial

The dial is made up from layers of card cut into circles
and stuck together with double-sided adhesive tape. The
dial when complete and marked up is screwed to the flange
on the reduction drive. The calibrations should be drawn
so as to appear in the window cut-out of the front panel.
A transparent film overlay ready calibrated for sticking
over the card dial former is available from PW Editorial
Offices. price 75p including postage.

View of the top of the PW Helford
with the lid removed. The p.a. is
central with the preselector
capacitor and the v.f.o. to its left.
The speaker is mounted on the lid
with its magnet fitting into the
space above the v.f.o. capacitor
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Readers who intend to operate the Helford should be 1
in possession of the appropriate licence issued by the
Home Office to those who have passed the City and
Guilds Radio Amateurs’ Examination. Details may
be obtained from: The Home Office, Radio
Regulatory Department, Amateur Licensing
Section, Waterloo Bridge House, Waterioo Road,
London SE1 8UA.

PW Helford Builders’ Net

The designer, Vic Goom G4AMW, has started a net on
80m for builders and users of the PW Helford. The net is
held every Monday evening at about 1930 on 3-72+QRM
and will be run either by GAAMW or G3XBZ who will be
prepared to answer queries and problems.

Front Panel

The front panel should be carefully drilled for the
switches and other controls and the large cut-out for the
meter made. The aperture for the dial must be very
carefully cut out and filled to shape. Our prototype front
panel was made for us by D. J. Pattle, Juniper, Hillbury
Road, Alderholt, Fordingbridge, Hants. For those con-
structors who wish to make their own front panel a
transparent overlay is available from the PW Editorial
Offices, price £2.00 including postage.

Final Checks

When the final wiring has been finished a complete
visual check should be made for possible errors or short-
circuits.

All the individual boards should have been checked out
before assembly into the case and final setting up can
be completed using a suitable dummy load across the
antenna socket.

This completes the description of the PW Helford as a
two-band transceiver. The whole project has been aimed at
the advanced constructor to enable him, or her, to build an
advanced h.f. transceiver at a reasonable cost.
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As readers will no doubt have realised, the printed cir-

cuit track pattern in Fig. 23: Component placement

drawing (page 43 last month), was printed upside
down. We therefore repeat it here, with apologies

Practical Wireless, April 1981

Future Developments

The PW Helford is proving very popular in its present
two band form. The author, along with Phil Ciotti G3XBZ
is working on additional boards to add further bands to
the rig, and these will be published as soon as they are
ready and proven.

Read Practical Wireless regularly and you will not miss
these exciting developments. [ ]
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John M.FELL GBMCP

Have you ever installed an item of radio equipment in a
vehicle and experienced the effects of radio interference
breakthrough? The chances are reasonably high that you
have, as a motor vehicle probably represents one of the
most hostile of radio environments. It is the object of this
article to provide practical information to enable you to
identify and cure this unnecessary annoyance. In general.
the techniques of suppression that follow apply equally
when dealing with all types of broadcast, p.m.r. and
amateur band interference at frequencies of up to
450MHz.

Radio Interference

Before commencing with details of corrective techni-
ques it is useful to establish the nature of the problem. The
electrical circuit of a vehicle consists of a number of
separate circuits inter-connected by the wiring harness. It
is normally possible to identify three main circuits: igni-
tion, generation system and accessories. All are capable of
creating noise and transmitting this via the wiring loom.
The worst offending items are usually those that are the
most inductive.

Radio interference is caused by the rapid change or
interruption in the flow of alternating or direct current,
which forms the basis of normal operation in many items
of a vehicle's electrical equipment. These rapid transitions
of current flow create the electromagnetic fields that the
installed receiving equipment can detect in the same man-
ner as the wanted signal. This results in varying degrees
of noise mixing into the signal with effects ranging from
intermittent “thumps™ to harsh crackling, preventing
worth-while reception.

The classic definition identifies noise as “Any unwanted
form of energy tending to interfere with the proper and
easy reception of wanted signals.”

Transmission Methods

The way in which interference energy is transferred to
the equipment is by one or more routes. Those most
usually encountered are as follows:

(a) Radiated emissions from the offending electrical equip-
ment being directly picked up by the receiving antenna.

(b) Conduction along the vehicle distribution wiring and
into the receiver via the power input leads.
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(c) Conduction along the vehicle wiring and subsequent
radiation coupling into the antenna.

(d) Radiated energy. induced into the conductive elements
of the vehicle, re-radiating and coupling into the an-
tenna.

(e) Inadequate screening of the receiver and supply lead
de-coupling deficiency, allowing radiation pick-up.

Any attempt at vehicle suppression must embody
techniques that will combat all these transmission modes.

Legal Requirement

Standard production vehicles in the UK are only re-
quired by law to provide suppression of the ignition
system, to prevent interference with domestic radio and
television services in the frequency range 40-250MHz.
The specified levels of emission and methods of measure-
ment are based on the recommendations of British Stan-
dard Institute 833:1970. Vehicles produced since the
implementation of this legislation, in 1974, must achieve
suppression levels as specified and it is a further require-
ment that the owner must maintain the vehicle at this same
ex-works standard.

Practical Wireless, April 1981

www americanradiohistorv com



The ability of a vehicle to meet these requirements does
not mean that the residual emissions will be at-a level that
prevents interference breakthrough to the vehicle’s own
on-board equipment.

Preliminary Checks

Before attempting any work on the suppression of a
vehicle, it must be remembered that interference can
originate from many external sources and emissions from
all of these sources must first be eliminated. Always ensure
that the vehicle is positioned in a location well away from
fluorescent light fittings, or overhead power transmission
lines, as both can produce effects identical in nature to
vehicle originated interference.

When investigating broadcast receivers fitted with an-
tenna trimming capacitors check that they can be
“peaked” for a maximum signal strength, on a constant
level transmission. If a peak cannot be obtained check the
antenna and feeder cable for continuity. In the absence of
a signal or whilst receiving extremely low-level signals,
even an adequately suppressed vehicle can appear noisy.

<P,

e 1 o i . o FREP.

Fig. 1: Additional bonnet bonding strap fitted to an
Austin Maxi

At v.h.f. frequencies background noise of a “rushing”
nature is an indication of poor signal strength and is not
the product of interference. In the same way, when travel-
ling through a built-up area, signal cancellation due to
reflections can occur and appear as a noisy signal. In both
cases the cure cannot be effected by additional suppres-
sion.

Always ensure that the antenna base mounting is bon-
ded to the earthed bodywork at the point at which the
feeder cable is connected. Never rely on the outer sheath
of the co-axial feeder cable to provide an earth return path
for the receiving equipment.

Check the earthing security of the receiving equipment,
by temporarily applying an earth braiding strap from the
case to a known good earth point on the vehicle
bodywork. When using straps it is essential to use the
shortest possible length of good quality tinned copper
braid. (Refer to the test equipment illustrations for the
details of a suitable, temporary, “quick-fit” strap.)

Practical Wireless, April 1981

If the interference still cannot be reduced to an accep-
table level after these initial checks have been completed it
is time to consider the vehicle sub-systems in detail. (Refer
next to Fig. 5: Further Suppression.)

Ignition Systems

By far the most frequent cause of vehicle interference is
the ignition system. In its normal mode of operation, high
tension energy propagates through the system. in turn
producing wideband impulse noise within the various
component parts.

The audible effect of ignition breakthrough consists of a
composite crackling noise, varying with engine revs and
not dissimilar to the noise produced by a two-stroke trials
motorcycle exhaust. The low tension (l.t.) and high tension
(h.t.) circuits contribute to the overall effect.

By fitting a 1uF capacitor between earth and the switch
terminal, marked SW or “+” (but never the CB or “—”
terminal), the L.t. side of the ignition may be dismissed. It is
good practice to fit this component in any event, otherwise
there may be unwanted noise when driving through poor

Fig. 2: Temporary quick-fit capacitor connected
between the h.t. coil + terminal and earth
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signal strength areas. See also suppression of electronic
tachometers if interference persists.

The noise created by the h.t. side of the ignition system
is at a higher frequency, sharp and spiky in nature and
also varying with changes in engine revolutions. Referring
to Fig. 5, the initial checks refer mainly to defects created
during assembly of the vehicle and are relatively easy to
locate and rectify.

Metallic bodywork plays a vital part in screening un-
wanted emissions from the ignition system. It is essential
that all of the bodywork is at a common “earthy” poten-
tial, to obtain the best shielding effect. This also includes
the engine bonnet which is often found to have been in-
sulated by paint or rust at the hinge points. In persistent
cases of interference other items that have been found to
re-radiate ignition pulses and that should also be bonded
to earth are: the radiator, rocker box cover, air cleaners,
and in fact any items in close proximity to the h.t. system
that are not earthed.

Once again, in all cases, when bonding to earth use
good quality braided conductor straps of the shortest
possible length.

Having now eliminated the initial stages it is necessary
to turn to the “active™ components of the h.t. system.

HT Leads

It is most probable that at some time you have been ad-
vised to dispose of all the “carbon impregnated string” or
resistive h.t. cable as it is known in the trade, and replace it
with “good quality” solid-cored cable with resistive plug
cap suppressors.

This course of action not only degrades the suppression
of the vehicle above 30MHz, it could render you liable to
prosecution under the relevant legislation, as the vehicle
may no longer possess the designed degree of suppression
provided by the manufacturer at frequencies above
40MHz. Folklore has evolved around resistive h.t. cables
and it is wrongly assumed that the higher levels of
resistance encountered will reduce the effectiveness of the
ignition spark. Initially, resistive carbon h.t. leads required
replacement at 18 month intervals to maintain their effec-
tiveness. Leads produced since 1978 have a manufac-
turers’ recommended lifetime of 100000 miles. The

Flexible red

Magnetic conductor wire 1
insulating sheath

{approx.40 turns per cm)

Ferro magnetic
cord "

Synthetic
cord

N
/'

Fig. 3: Cross-sectional view of Sparkrite
ferro-inductive h.t. lead
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breakdown resistance at the plug points is many orders of
magnitude greater than all “in circuit” suppression devices
added together.

In suppression terms, copper core h.t. cable, used in
conjunction with carbon composition plug caps, behave as
lumped constants, useful only at the lower frequencies. At
higher frequencies, where the filtering action has little
effect, the physical length of the cables approaches that of
the received frequency wavelengths and they can, in fact,
start to act as individual antennas.

Resistive carbon impregnated leads, on the other hand,
possess a distributed capacitance which allows them to act
as an RC filter network whose effective suppression in-
creases with rising frequency. Fig. 10, in Part 2, indicates
the effectiveness of the various suppression elements
across the operating bandwidth.

Many imported vehicles of continental manufacture are
fitted with inductively wound h.t. cable which is very effec-
tive at v.h.f. frequencies and above, but suppression at low
frequencies falls to a very low level. To cure ignition
breakthrough in these cases, it will be necessary to fit

Tower
suppressors
N LS636
O—r’VV'\/—~
\.' = Distributor
Coil | tower
/ (ht.cap)
/
/
s
—————| | [jstributor
<LS636 tower v.hf.
Suppressors
LS632
Sparking =Inductive/
plug v.hf. -J resistive
Suppressors [ ht.leads
-3 - -3
?LSEBZ §L5532 3L5632 LS632
—Sparking
plugs
Resistive
plugs
i.e. RN-9Y )
1 engine block 7 T

Fig. 4: Block diagram of a fully suppressed h.t.
distribution system

additional “in-line” resistive elements. Perhaps a cheaper
method would be to replace with carbon impregnated or
inductively cored ferrite composition leads such as the
Sparkrite type.

In-Line HT Suppression

If ignition interference is still evident at v.h.f. frequen-
cies it will be necessary to fit further “in-line” elements.
Start by fitting Lucas LS636 type distributor suppressors
to each of the h.t. lead outlets on the distributor cap.
Angled versions of the same device are available if space is
limited.

This should further reduce the noise breakthrough but if
this is still not sufficient, fit an earthed screening can
around the distributor cap. It is not necessary to com-
pletely enclose the cap, but the swept plane of the rotor
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Whether you are: just starting,
taking an R.A.E. course, just
licensed, or an old timer, SMC
has something for you. ... And at
our LOWEST ever prices.
Advertised PRICES on this page
INCLUDE VAT at 15%,
INCLUDE SECURICOR speedy
delivery and INCLUDE A TWO
YEAR WARRANTY (remember
as Yaesu Musen UK distributors
our guarantee is FACTORY
BACKED).

We take ACCESS AND
BARCLAYCARD OVER THE
PHONE, offer attractive HP
(including a FREE FINANCE
SCHEME on many regular pric-
ed items) on application, and
have branches and agents con-
veniently situated across the
country plus the biggest mail
order department right in Totton.
Whatever your requirements
SMC.. .. your single stop service.

10-80m. S5B, CW, 240W PIP. Premix VFO.
C/W FP200 AC PSU/Speaker.

From 30MHz to 150KHz (lower
at reduced spec.) in 1TMHz bands.
SSB, CW, AM, FM. On 10m and
with a convertor the NBFM
detector with squelch plus a
noise blanker opens new
horizons.

4 filters fitted as standard! SSB,
2.7KHz and FM 15KHz. For AM,
3 positions! Narrow 2.7KHz,
Medium 6KHz and Wide 12KHz,
with tone control, and switchable
AGC.

FRG7700
* 150kHz-30MHz no gaps

* SSB-CW-AM and FM

* Up-conversion no preselector
* 12 channel memory option
* Mains and 12 volts dc option
* Clock/timer built-in

No preselectors! Up conversion
with a 48MHz crystal filtered IF
plus dual PLL system provides
automatic selection of the input
bandpass filter direct from the
band selector or memory.

The inbuilt quartz  clock/
programmable timer has battery
back-up.

12 frequencies anywhere within
the range may be stored by
simply touching the M button, no
preselector adjustment, no range
switch adjustment. The memory
is tunable by + 1KHz and is kept
alive year long by 3'AA’" dry cells.

M OMIG €716
C1DEIG) £645

* FTO01DI6) £G5S

10-160m. SSB, Cw, AM, FM, 8 bands
(DE version £713 D version £724)

= FT10120H6) £515

* FTI01716) £445

10-160m. SSB. CW. AM, Digital 9 bands
model. [Analogue version £488.00)

FRG7000 £259

* FT107MiG)

FT107M £690

FRG7 £199

0.5-30MHz_ General Coverage Receiver.
230V AC. 12V DC, . Battery pack. AM/SSB.

PRICES INCLUDE VAT & 15%

160-10m 2 Aux. SSB, CW, FSK, AM.

0.25-30MHz General Coverage Receiver. ;
Memory option. Deluxe 9 band model.

230V AC. AM/SSB Timer, AM/SSB.

FREE SECURICOR DELIVERY 2 YEAR DISTRIBUTOR WARRANTY

SOUTH MIDLANDS COMMUNICATIONS LIMITED

S. M. HOUSE, OSBORNE ROAD, TOTTON, SOUTHAMPTON, SO4 4DN, ENGLAND
Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: "“Aerial” Southampton

ASMC

S5.M.C. (Jack Tweedy] LTD
CHESTERFIELD,

Roger Baines, G3YBO

79 Chatsworth Road,

Leeds 16, Yorkshire. Chesterfield, Derbyshire

Leeds (0532) 782326 Chesterfield (0246) 34982

9-5.30 Monday-Saturday 9-6: Tuesday-Saturday

S5.M.C. (Jack Tweedy) LTD
WOODHALL-SPA,
Jack Tweedy, G3ZY
150 Horncastle Road,
Woodhall Spa, Lincolnshire
Woodhall Spa (0526) 52793

5: Tues-Sat |- appointments)

S.M.C. Agents S.M.C. (Leeds) BRANCH
G3ZUL Stourbridge (03843) 5917 LEEDS

GMBGEC Edinburgh |031665) 2420

GI3WWY Tandragee (0762) 840656
313KDR Bangor (0247) 55162
GW3TMP Pontybodkin (035287) B46/324
GWBEBB Swansea (0792) B72525
GJAICD 51, Saviour (0534) 26788

Colin Thomas, GIPSM
257 Ovey Road.
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Further Suppression — Ignition systems
;———CRACKLE VARYING WITH ENGINE SPEED
Unpainted metal ignition coil Painted ignition coil Plastic body or open ignition coil

Y
CHECK EARTHING REMOVE PAINT FIT METALLIC BODY
OF CLAMP FROM UNDER CLAMP IGNITION COIL

\j
Not OK Not OK Not OK
L ]

=)

CHECK WITH BONNET OPEN
No Change Interference increases

CONNECT EARTH STRAP
ACROSS BONNET HINGE

\

NothK

Y

CLOSE BONNET

Wire cored HT Cable or
Foreign Resistive HT Cable

v
FIT HT RESISTIVE OR
FERRO-INDUCTIVE HT CABLE

Not OK

¥

TEMPORARILY BOND TO EARTH
1. Engine to body. 2. Exhaust System. 3. Front Suspension.
4. Steering Column. 5. Gear Stick
PERMANENTLY BOND OFFENDING ITEM, USING EARTHSTRAP
Not OK
\/
FIT LS636 DISTRIBUTOR SUPPRESSOR TO EACH HT LEAD AT DISTRIBUTOR CAP
No';OK
FIT SCREENING CAN TO DISTRIBUTOR

Not OK

\/
FIT LS632 OR LS634 I;LUG SUPPRESSORS

Not OK

FIT RESISTIVE SPARK PLUGS

Fig. 5: Flow chart detailing the
complete path of h.t. suppression
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Distributor cap
Baked bean can ZN

Jubilee clip

Earth strap to nearest
earth point, if distributor
body is not already earthed.

WRM349

Fig. 6: DIY distributor cap screen. The area screened
needs only to cover the plane of the rotor arm

arm must be surrounded by the shield. Fig. 6 shows the
construction of a suitable screening device.

Having progressed down the ignition distribution
system, the final element in the system and the point at
which the h.t. energy is discharged, is at the spark plug.
Normal plug caps are made from Bakelite or rubber
materials, the latter containing only a spring clip connec-
tor. To further reduce the noise level on weak signals at
v.h.f. frequencies, the use of a metallic screened plug cap
suppressor is recommended. This unit is available in
straight or right-angled format and incorporates an in-line
inductive resistor within the body shell.

Finally, if noise still remains on low level v.h.f. signals, a
special resistive spark plug is available to directly replace
most equivalent standard plug ranges. Suppressed plug
variants are recognisable by the prefix R in the serial num-
ber. For example, the common Champion N9Y would be
specified as RNOY.

Before the ignition system is finished with, it is worth-
while considering the feed to the electronic tachometer, if
fitted. The pulse input for this device is normally obtained
from the terminal marked CB or “+" on the h.t. coil. As

Practical Wireless, April 1981

the cable passes from the electrically noisy area of the
engine compartment, through the bulkhead screen, into the
interior of the vehicle, it is good practice to fit a 3A in-line
choke close to the coil terminal.

Capacitor Discharge Systems—Warning

Before fitting suppression components to the L.t. side of
vehicles equipped with electronic ignition, always check
the manufacturer’s recommendations. Inserting a suppres-
sion capacitor between the output lead of such units and
earth can cause damage to the drive circuit and destroy
the suppressor, due to applied over-voltage.

Charging Systems

The vehicle battery charging system is often found to be
a cause of interference. Depending on the age of your vehi-
cle the prime mover in the system will be either a d.c.
generator (dynamo), or an alternator, which has an a.c.
output that is subsequently rectified by semiconductor
diodes.

LS632
HTinput
terminal
Insulator LS636
Dist&ii‘iutor cable
Inductive SuCKe
resistor
Insulator
Spark plug Inductive
connector resistor

Distributor tower
conneclor

Earthed metalic
shield

Fig. 7: Cross-sectional view of ‘‘in-line’’ distributor
tower and metallic screened plug-cap suppressors

Suppression techniques are similar for both devices, the
audible effect produced being recognised as a whine that
varies in intensity with variation in engine speed.

Dynamo

For suppression within the h.f. bands up to 30MHz,
either a single 1uF or 3uF capacitor must be fitted to the
“D™ or output terminal of the dynamo. As the received

F

o C2

I
H a h.f-C1-1 to 3uF 250V

L vhf-C2-1 to 3uF 250V

Feedthrough
type

Fig. 8: Dynamo suppression methods
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Suppression Range

LSNo.| Part No. | Description I LSNo.| PartNo.| DRescription

LS627 | 60600385 | 1 uF Capacitor
with connector,
for Ignition
L5628 | 60600386 | | uF Capacitor
with connector,
for Generator
L$720| 60460741 | 3 uF Capacitor
with connector,
for Generator

LS642 | 60670350 | General Purpose
Bonding Strap

L5646 | 60460665 | Inline Resistor
for Wire HT
Cables

LS648 | 60460666 | Right Angled

L$629| 54200297 | 3 uF Capacitor Plug Suppressor,
for internal with shroud
mounting on
15-16-17-18 ACR
Alternators

LS673 | 54200423 | 3 uF Capacitor
. for internal
L5630 | 60460085 | Inline Choke mounting on
* 23-25 ACR
Alternators.

L5632 54421964 | Straight VHF

Plug Suppressor LS680 [ 78139 1 uF Capacitor
] u .

with Dual
Connectors

VHF Plug for internal
Suppressor mounting on 20
ACR
Alternators
L5636 | 54421441 | Straight VHF
Distnibutor
Suppressor

LS721|609466158 8 A
Line Vilter

15638 54423567 | Right Angled Taalatad case

Distributor
Suppressor

LS639] 60150093 | 7 A Inline Choke

LS640] 60150094 | 3 A Inline Choke
L5684 | 60150114 | Dynamo Feed

through
LS641[ 60670378 | 7 A Choke Capacitor
Assembly for
14-15-16W
Wiper Motors
Fig. 9: The Lucas Audio Systems
range of suppression components
frequency increases, the suppression effect will decrease. The characteristic noise produced by an alternator is
so short lead lengths are essential to maximise the effects. like that of a dentist’s drill and is very distinctive. Again
In the range 30-150MHz an additional feed-through type the cure is to fit a 3uF capacitor within the body of the

capacitor must be used. Associated with the dynamo device from the output terminal to earth.
system is the separate voltage regulator control box which
can cause constant level whine or crackle. This can be
cured by connecting a 1uF capacitor from the “D" ter-
minal to earth, or in persistent cases by fitting a line filter
(normally available from the dynamo manufacturer).

In the concluding part of this article next
month, detailed information is given to

enable suppression of the remaining
Alternator electrical equipment and accessories

Interference from the alternator system usually only ex-
tends over the h.f. frequency bands up to 30MHz.
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Stereo

The PW Winton Tuner is intended for the more experien-
ced constructor who would like to build a top quality tuner
with a specification equal to the best commercial designs
available, but at a cost within a sensible domestic budget.

The tuner covers the u.h.f. TV band as well as the
normal a.m. and v.h.f. fm. bands, it also has a limited
coverage of the s.w. band. Each tuner section uses the
latest techniques available making it suitable for the home
constructor who may not have access to sophisticated test
equipment.

This may seem a large and complex project, but
providing the constructor can solder properly and follow
the step-by-step instructions he should be able to produce
a tuner equal to those available commercially at much
higher prices. Take each section in turn and look upon it
as a complete project in its own right, in other words do
not treat it as one mammoth project but as a series of
smaller ones. Take your time over the various sections, by
not rushing, mistakes can be avoided.

The full circuit details are shown in Figs. 1, 2, 3 and 4,
with a simplified block and inter-wiring diagram in Fig. 5.
These should be referred to as required while reading the
general circuit description.

On the front panel the tuner has controls for MANUAL
TUNING and DISPLAY FUNCTION, with 13 push-buttons for
selecting (from left-to-right): Lw, MW, SW, FM, TV, MUTE,
AFC, B-W (filter bandwidth selectivity) MANUAL TUNE, and
then four pre-set stations which are used in conjunction
with the eight pre-set potentiometers to the right of the
push-buttons. To the right of the main DISPLAY FUNCTION
switch there are four push-buttons which control the
various clock functions, i.e., hours set, minutes set, etc.
The sTAND-BY toggle switch is in the top left-hand part of
the panel and to its right is the stereo le.d. beacon, to the
right of this are two meters, the first indicates the signal
strength on all bands and the other indicates the correct
tuning point on f.m. and TV. The main digital fluorescent
display is to the right of the meters.

The rear panel of the tuner has antenna sockets for
a.m., f.m., TV and a DIN socket for audio output. The
ferrite antenna rod and mains fuse-holder are also moun-
ted on the rear panel.

* T&T Electronics
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Circuit Description

The f.m. r.f. section is one of the most important parts
of any hi-fi tuner system. If the signal is degraded at this
point there is nothing that can be done at a later stage to
put things right. Received signals can vary in strength
from a few microvolts to several hundreds of millivolts
when close to a transmitter. The weaker signals must be
amplified, without adding any noise or distortion, to a
suitable level for the mixer stage, and very strong signals
may need to be reduced in level to prevent overload of the
mixer.

In practice a range of signals of from one microvolt to
around 0-1V could be encountered and this represents a
range of 100000:1 (100dB). Should the r.f. section fail to
handle this range of signals then cross-modulation and
other undesirable effects could take place. Also, under
practical conditions, there would be more than one signal
present at any time and the r.f. section has to select the
wanted signal and reject all others, so a high degree of r.f.
selectivity is also an important requirement. In general the
more tuned circuits before the mixer stage the better the
rejection of unwanted signals.

The selected signal is mixed with a local oscillator and
the difference between the two (10-7MHz) is the i.f. or
intermediate frequency required. All further amplification
and processing is carried out at this frequency. As the i.f.
amplifier has a narrow bandwidth (approximately
250kHz), to provide good adjacent-channel selectivity the
local oscillator must be very stable in frequency, otherwise
the resulting i.f. signal would drift out of the i.f. passband
and distortion of the signal would result. For the Winton
Tuner it was decided to use a commercial r.f. unit in each
section. ALPS Electric Co., of Japan specialise in produc-
ing top quality r.f. units for many leading hi-fi manufac-
turers in Japan, although they are not so well-known in the
UK. The unit decided upon for f.m. was the FD811U, this
uses a dual-gate MOSFET in the r.f. amplifier, and also a
dual gate MOSFET in the mixer stage. The input signal from
the antenna is passed through a single-tuned circuit to gate
| of the r.f. amplifier and automatic gain control voltage
applied to gate 2. The signal then passes through four
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Fig. 1 (top): Circuit diagram of f.m. and TV sections of

the PW Winton Tuner

Fig. 2 (left): Circuit diagram of a.m. section
Fig. 3 (above): Circuit diagram for PW Winton power

supply
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bandpass-tuned circuits to gate 1 of the mixer with the os-
cillator injection on gate 2. To generate the local
oscillator signal a transistor is used, followed by a two-
stage buffer amplifier which also has a buffered output for
feeding into the digital frequency counter. The i.f. signal
from the mixer stage passes through another bandpass
filter to a single-gate f.e.t. i.f. amplifier stage.

The result of this excellent design is an r.f. section that
can handle the very wide range of signal strengths encoun-
tered in practice, and can select only the wanted signal out
of the many presented to it. The image and spurious signal
rejection is over 120dB, the advantage of this high rejec-
tion figure is that a high-gain aerial may be used to enable
weak signals to be received without the danger of cross-
modulation from strong local signals. As all the tuned cir-
cuits are varicap tuned this unit also allows pre-set station
selection.

The IF Amplifier

The main task of the i.f. amplifier in an f.m. tuner is to
provide selectivity, to remove unwanted impulse noise and
any other amplitude modulation (a.m.) on the signal. This
section also detects the frequency modulated signal and
converts it to audio, provides automatic gain control
voltages for the r.f. amplifier and also control voltages for
automatic frequency control.

In the Winton Tuner the signal from the r.f. unit which
is now at the i.f. of 10-7MHz is passed via diode switching
circuits to either the wide-band (stereo) or narrow-band
(mono) filters. These filters both use a double ceramic filter
followed by a transistor amplifier and then another
ceramic filter. The output from this section is then passed
via a diode switch to the Hitachi HA 11225, IC1.

The HA11225 is the latest development in f.m. i.f. in-
tegrated circuits, and is similar in many ways to the pop-
ular CA3089 family. However, it has a specification that
puts it right at the top as far as overall performance goes.
For example, it is possible to obtain a recovered audio
signal with distortion as low as 0-03 per cent or better, and
to achieve this with a signal-to-noise ratio of around 84dB.
Compared with the old CA3089 with figures of around 1
per cent distortion and signal-to-noise ratios of 68dB the
improvement is quite considerable. The HA 11225 also has
much better muting circuits, and for this project was con-
sidered the best i.c. for use in the Winton Tuner.

The HA 11225 has a quadrature detector and by using a
double-tuned discriminator circuit (L4, L5) the full benefit
of its low distortion is realised. The i.c. provides a delayed
a.g.c. voltage for the ALPS tuner unit as well as providing
a voltage for a.f.c. The a.f.c. voltage is amplified by tran-
sistors Tr5 and Tr6 before being applied to the varicap
diode tuning circuits. The recovered audio signal is passed
on to the stereo decoder which uses a Hitachi HA 11223,
(IC2). Two meters are also driven by the HA 11225, one
for signal strength and the other for a centre-zero tuning
indication.

The use of dual selectivity is to optimise the overall
performance in either mono or stereo. The bandwidth re-
quired for optimum signal-to-noise ratio and distortion
with a mono signal is around 180kHz and on a stereo
signal is around 280kHz. If the 180kHz bandwidth was
used on stereo the signal would be degraded considerably,
because the stereo information contained in the sidebands
of the transmitted signal would be “chopped off” resulting
in poor separation and increased high-frequency distor-
tion. If the 280kHz bandwidth was used for mono it
would be much wider than required and let more noise
through, resulting in a poor signal-to-noise ratio on weak
signals. Most commercial tuners compromise by using a
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bandwidth somewhere between the two, i.e., normally
around 220kHz, this results in reasonable performance
but not the best possible. For the Winton Tuner it was
decided to provide optimum bandwidth for either type of
signal. Two separate sections are used for this and are
selected by diode switching controlled by the selectivity
switch S1.

Stereo Decoder

The Hitachi HA 11223 is the latest development in
phase-lock loop stereo demodulator i.c.s. It has very low
audio distortion because it makes use of 100 per cent
negative feedback, the distortion introduced during the
decoding process being less than 0-06 per cent. The signal-
to-noise ratio is also exceptional at around 86dB. It has
automatic mono/stereo change-over and an output for
driving an l.e.d. to indicate that a stereo transmission is be-
ing received, it can also be switched for mono operation
only. In the Winton Tuner this is done in the narrow i.f,
bandwidth mode. It is possible to modify the tuner for
stereo reception in the narrow-band position if required.

After the decoding process there exists at the output of
the decoder the wanted left- and right-channel audio
signals and also spurious signals produced by the decoding
process itself. These could cause problems when recording
and must be filtered out. The HA11223 uses a phase-shift
system to remove the residual 19kHz pilot tone from the
output and this would normally be considered enough.
However this tuner also makes use of a low-pass filter in
the output of each channel to reduce all spurious signals to
extremely low levels, these filters are numbered FL8 and
FL9 on the circuit diagram.

Only a single pre-set potentiometer R48, requires
adjustment to set the correct frequency of the phase-lock
loop for optimum stereo separation.

TV Section

The r.f. unit used for the TV section is a modified Mul-
lard U321. This has been modified to provide a 10-7TMHz
i.l. output suitable for feeding directly into the f.m. i.f. sec-
tion of the tuner. The i.f. output from the Mullard unit is
fed via diode switching to the base of Trl, the reason for
this is that the i.l. output from the Mullard unit is less than
the ALPS f.m. unit. To compensate for this difference it
was decided to bypass the first two ceramic filters and
their 12dB insertion loss. As TV stations are spaced much
more widely than f.m. stations the requirements for
adjacent-channel selectivity are not so stringent and one
ceramic filter is all that is required. The mono section of
the i.f. circuits is used for TV, but should stereo TV ever
happen it is possible to modify the tuner to receive stereo
in the narrow-band position.

Because the Mullard unit has been modified to a lower
i.f. frequency than it was designed for there is some reduc-
tion in the image rejection and this is now only around
20dB or so, however in practice this is not a problem and
switching the a.f.c. on will quickly check if you are on the
correct signal. If you are on the image the a.f.c. will push
the station off tune, also the difference in signal strength
between the image and fundamental is shown clearly on
the meter.

The AM Section

The a.m. r.f. section uses a modified ALPS unit
FX811B, and this is fitted with the switching required for
selecting the various bands. It covers the normal l.w. and
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PLEASE NOTE!

As this issue was about to go to press,
we learned that, despite previous
assurances, the a.m. tuner head FX-
811B selected for the PW "Winton",
had been discontinued by the manufac-
turer, ALPS Electric Co. Ltd.

We are investigating ways of over-
coming the problem, and hope to have
some news in time for our next issue.

m.w. and in addition has a s.w. coverage from 3:3MHz to
6-3MHz which includes the 49m broadcast band.

A ferrite antenna is used on the l.w. and m.w. bands but
an external antenna is required for s.w. The input signal is
fed into the base of a transistor mixer stage, and a separate
transistor oscillator and buffer amplifier used with their
output fed into the emitter circuit of the mixer. A separate
buffer stage is used to provide an output for the digital fre-
quency display unit. The 455kHz i.f. signal is taken from a
single-tuned transformer in the mixer collector circuit and
passed to the a.m. ceramic i.f. filter FL7. The a.g.c. voltage
is applied to the mixer base circuit.

Following the ceramic i.f. filter the signal passes to a
dual-gate MOSFET, Tr9. A dual-gate f.e.t. was used in this
stage as it was found that a larger range of input signal
levels could be handled without distortion due to overload.
The signal is fed to gate 1 and the a.g.c. voltage to gate 2.
The output from this stage is passed via a double-tuned i.f.
transformer L11, L12 to the base of Tr8, this amplifies the
signal to a suitable level for feeding to the detector circuit
via a single-tuned transformer L13/14. Detection is
carried out by diode D21 and the resulting audio passed
via C83 to switch S12b. Resistor R83 and C82 form an
r.f. filter to prevent any residual i.f. signal reaching the
audio stages.

The a.g.c. voltage is produced by diode D20 and is fed
to Tr9 which amplifies the a.g.c. voltage to a suitable level
to control the various stages. This amplified a.g.c. results
in a flatter audio output for a large variation in input signal
levels.

Power Supply

Like the PW Winton Amplifier, the PW Winton Tuner
uses a toroidal transformer so that the external magnetic
field is kept to a minimum and therefore hum is not in-
duced into the wiring. A standard type of transformer
should not be used as the higher magnetic field will
degrade the hum-and-noise figures by at least 10dB.

A full-wave rectifier system, D15 and D16 is used for
the main d.c. supply and this is smoothed by C61. The un-
stabilised supply is then fed via S15 (stand-by switch) to
IC3 (7812), which stabilises the supply at 12V. This 12V
supply is switched to the various circuits via S1, S12a, S13
and “steering diodes” D1-7, D11, D12. These diodes
“steer™ the voltage into the correct part of the circuit and
prevent the voltage being fed back into other circuits
which are “off”. The use of these diodes greatly simplifies
the amount of switching required.

56

The unstabilised supply is also fed to IC6, which
provides a stabilised 5V supply for the I.s.i. A further diode
D12 and C60 provide a negative 18V supply for the 6-LT-
09 display. Finally a voltage doubler D15 and D16 with
C62 and C63 provide approximately 40V for the varicap
supply via the special i.c., D17 which stabilises at 30V.
The sTAND-BY switch S15 is mounted on the front panel
and removes the h.t. supply from the tuner in the OFF posi-
tion and switches the display into the clock mode. No
mains switch is provided, as removal of the mains would
switch off the clock, and the time and any timer settings
would be lost. Those readers who feel that a mains switch
should be fitted could fit a suitable switch on the rear panel
next to the mains transformer so that the complete tuner
can be switched off when going on holiday, etc.

=

gl o i Lo

The internal view of the PW Winton Tuner
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H. LEXTON LIMITED

HARVEY G4JDT RADIO AND ELECTRONIC ENGINEERS DAVE G8SYG
YOUR EASTLONDON HAM STORE

We are the main UK Service Contractors to Hitachi Sales UK and we have fully trained engineers on the premises.
We have been in the service industry for 15 years and we know what we are doing.

STANDARD C7800 CS8800 The very latest from Standard. The C78 70cms trans-

portable.

The Standard Twins £270 £250 NOW IN STOCK £209-50

ICOM NOW AVAILABLE IC 251

Multimode Base/mobile CPU control
Multi-purpose scanning
Dual VFO's — Squelch on SSB/CW.
Really Outstanding Performance.

IC2E

BP5 Hi Power Pack.
BP4 Empty Pack..
LC3 Carry Case....

HMPS Mic/Speaker .... . .
ICCPI Mobile Charges Cord .... o £2. ONLY £479 incl.

TRIO/KENWOOD TR 7800 TS 830S

TS 130S 2 mir Mobile Fully synthesized  160-10 metres (including the newbands)
3.5-30Mhz (including the new bands) I.F. shift — with Keypad Frequency control  variable I.F. bandwidth — Adjustable noise blanker

Digital Display — speech processor — SSB/CW - plus much, much more — only

narrow/wide filters.
£491.05p £268 £539.52

SWAN 1500ZA  1500W Linear Amp 0.A.

103BX 235W P.E.P.W.AR.C.. .£810.00

100MX 235W P.E.P Analogue maobile ...£365.00 PSUG (102BX) .£140.00
Astro 150 (Including mounting bracket)....... £551.00 PSUS (100MX) 13.8V DC, 20 amp.. £132.00

CUSHCRAFT AMATEUR ANTENNAS

H.F. A144-7  7ele Yagi 10.0dB gain
A3 20/15/10 3ele Beam 8dB gain £147.00 A144-11 1lele Yagi 11.3dB gain ....
ATVS 80-10 Trapped Vertical ... £74.40 DX120  20ele Array 13.2dB gain ...
ATV3  20/15/10 Trapped Vertical ARX2B  Ringo Ranger ||
ATV4 40/20/15/10 Trapped Vertical > ARB2K  Conversion Kit for Ringo to Mk Il version ...
VHEF (1 44 MH ) CS100 Communication Speakers
z TAP3009 5/8 Side Mount and snap in 2MTR.-
A3219 19ele.Long 'Boomer’ Yagi 16.2dB gain 144-174 MHz
214B 14ele Jnr ‘Boomer’ Yagi 15.2dB gain " TAP677 EOC e YOI LRt
ARX2 Ringo Ranger 6dB gain vertical A K220 Mag Mounts Base 17' Cab
A144-4 4ele Yagi 9.0dB gain . TAP/432 MHz Snap in for K220

EXCLUSIVE TO US

1KW VHF Linear amplifier — 600W SSB — 350W FM (DU@ in S00M).w.cocveeerirererennns
Power Supply — 6 Amp continuous — 8 Amp surge (13.8V).cccevverennnene.

TRADE ENQUIRIES INVITED

music centre with pre-set FM, Dolby, strobe turntable, 25 + 25W per channel, including
speakers only £269.95 — These are either Sample or Demonstration units. Many other
Hitachi Demonstration models available, Hi-Fi, Portable Stereo Radio Cassettes etc.
Telephone 01-558 0854 191 FRANCIS ROAD, LEYTON, LONDON E10 Telex 8953609

[BARCLAYCARD Opening Times: 9-5.30 Mon.-Fri.
,. 10.00-1.00 pm Sat.
| m | or any time by appointment. m
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@ Also available— Video — Hi-Fi — T.V. — Music Centres, e.g. Hitachi SDT 300.auto-reverse
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* specifications

There has recently been introduced a new standard for
testing and evaluating the performance of hi-fi f.m.
tuners and receivers. This standard is known by the
shortened title of IHF-T-200: 1975, and is now
accepted world-wide.

One of the most important things to come out of the
new standard is that the sensitivity is no longer quoted
in microvolts. This is because there was always the
possibility of a 6dB error, as more often than not it
was never stated if it referred to e.m.f. or p.d. This am-
biguity is resolved by expressing sensitivity in terms of
available power, this being constant with both IEEE
and |EC standardisation. Input signal levels are stan-
dardised in terms of dBf, with one femtowatt (10~"5W)
as the reference level. At a 3009 impedance level,
1dBf corresponds to 1-1uV open-circuit, or e.m.f.,
while 120dBf corresponds to 1-1V.

As it was felt a number of readers may be confused
by this new standard, the measurements on the f.m.
section of the PW Winton Tuner have been made
using the methods in IHF-T-200 but quoted in both
the old microvolts and the new dBf. This should enable
the tuner to be compared with most other published
specifications.

Audio output
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Graph showing audio output and signal-to-noise and
signal-to-noise-plus-distortion on stereo for various
input signal levels on 98MHz

Audio frequency output
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Stereo separation
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Graph showing audio frequency respohée and separa-
tion on stereo

FM
Tuning range: 80-109MHz

Sensitivity:
0-9uV p.d. (10-33dBf) 75Q for 30dB signal-to-
noise-plus-distortion

Stereo sensitivity: 2uV (17.26dBf)

Quieting sensitivity (50dB signal-to-noise-plus-
distortion) :

Mono, 6-3uV (27-23dBf)

Stereo, 20pV (37-26dBf)

Muting level (adjustable):
Approx. 25uV (39-20dBf)

Signal-to-noise ratio (485uV 65dBf):
Mono, 75dB
Stereo, 73dB

Distortion (TkHz 100% modulation) :
Mono, 0-15%
Stereo, 0-15%

Distortion (TOOHz) :
Stereo L—R 100% modulation, 0-25%

Distortion (6kHz):
Stereo L—R 100% modulation, 0-2%

Distortion (de-tuned by + 100kHz):
Stereo 1kHz at 100% modulation, L—R not more
than 0-5%

Stereo separation:
20Hz-40dB
100Hz—40dB
1kHz—40dB
5kHz-32dB
10kHz-26dB
15kHz-22dB

Spurious r.f. responses:
Image better than 120dB
F1 + 1 i.f. better than 120dB
2F1 — F2 better than 64dB

Audio frequency response:
—1dB for 14Hz—15kHz
—1:5dB for 16kHz

Pilot tone rejection:
Stereo, better than 70dB

Selectivity: Wideband Narrow band
Adjacent 7-5dB 20dB
Alternative 73dB 75dB

Capture ratio:
Wideband, less than 1dB
Narrow band, less than 2dB

AM suppression:
Wideband, better than 60dB
Narrow band, better than 65dB
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AFC (off-set):
Less than 20kHz

AFC correction factor: 5

Signal strength meter range:
0-8uVto 1TmV

Audio output (full limiting 100% modulation):
280V

Modulation level:
100mV output-33%

TV
Frequency range:
Approx. 460MHz to 860MHz
Channels: 21 to 69

Logging scale reading:
Approx. 200 to 500

Sensitivity:
100uV for 30dB signal-to-noise-plus-distortion

Image rejection: 20dB

AFC correction factor: Mid-band, 12

AM

Frequency coverage:
LW, 140kHz to 280kHz
MW, 500kHz to 1625kHz
SW, 3-3MHz to 6:-3MHz

Sensitivity (for 70dB signal-to-noise-plus-
distortion) :

LW, 70pV

MW, 23uV

SW, 16uV

Image rejection: 18dB at 6MHz

Selectivity:
—3dB bandwidth 5kHz
—15dB at +10kHz
—50dB at +20kHz

Audio Frequency response:
—3dB at 40Hz and 3kHz
—10dB at 22Hz and 4-5kHz

Distortion:
2% at 1kHz and 30% modulation

LF.__ [ 10-7MHz dual selectivity IFsection | [vg7,,|Tuning
: Amp : \ meter
TV RF unit | | LEamp & Audio
. F.amp Stereo
Vari-caps| NB +—o— NB | detector decoder __'eft channel
T | - | | | S
H I I‘_F Audio (;At.[tig‘l.?t
—
1F. ! NB Amp ] i
- - I —0
| wB wB | ——
. w Audio
FM RF unit - :__ ~ _B_ _______________ _: right channel T
N AGC. Mute
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Fig. 5: Simplified block diagram of

ol

|

200
o

Part 2 of the PW Winton Tuner will
continue with the circuit descrip-
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SOUND ADVICE -SOUND VALUE

A GOOD START is essential to short wave listening and expert advice is important in achieving this — So here’s some — If you've
made up your mind to buy a receiver you should be aware it will perform only as well as the antenna it sees. The old adage
regarding wire antennas “As long and as high as you can’ is still good, but at best is only good for PEAK PERFORMANCE on one
or two frequencies, at worst none.

Whichever frequency you tune your receiver to, for PEAK PERFORMANCE on all frequencies you need good matching between
your Receiver and Antenna to hear the bast from it. If you plan to listen on the high frequency bands up to 30MHz then you know
you can't have an antenna for every frequency! Or can you? — Well, not quite! BUT we can offer you MUCH IMPROVED
PERFORMANCE from your receiver by using an antenna tuning unit, that will electrically change the length of your antenna to
match the frequency you select — In other words — A MATCH AT ALL FREQUENCIES.

You'll see many antennas being advertised under gimmicky names, but when it comes down to it they're only random wires or
odd configurations. At the end of the day. if you're expecting the performance the manufacturers specified, then you'll still have

. lo buy an antenna tuning unit.

Tell you what we'll do — we'll prove it to you — we'll give you one ABSOLUTELY FREE when you buy your FRG 7700 or
FRG 7700M and we'll give you complete advice on an antenna to suit your available space, which should only cost you a couple
of pounds! So let’s put the offer in big print for you!

1 YAESU FRG 7700 + AMTECH 200 ATU
1 YAESU FRG 7700M +-AMTECH 300 ATU
VAT included

£309.00
£389.00

What's the difference between the Amtech 200 and Amtech 3007 Well both will tune any random length of wire but the Amtech
300 will do a little extra — it will also tune co-axial fed antennas — Their normal selling price? The Amtech 300 £43.95 — The
Amtech 200 £29.95 - What can you lose? So get cracking MAKE A GOOD START! HAVE PEAK PERFORMANCE FROM THE

L1 1 /]

194A NORTHOLT ROAD, SOUTH HARROW, MIDDX.
Tels: 01-864 1166 & 01-422 9585
Opening hours: Tues—Sat 9.00-5.30, Sundays by appointment. Closed Monday.

OFF.
JAYBEAM - HYGAIN —- BANTEX — AMTECH - CUSHCRAFT - SWAN - ATLAS
and 50 other major lines — all ex stock
£
aus\ AMCOMM SERVICES
AMCOMM

YAESU

estern —

THE COMMUNICATIONS SPECIALISTS
EVERYTHING FOR THE RADIO AMATEUR

/ANTENNAS ...

FOR THE HF BANDS
BRITISH MADE BY Western
TRAP DIPOLES (3 types)
TD1/10-80 10, 40 and 80m £34.44
TD1/15-80 15, 20, 40 and 80m £34.44
TD-P Portable type with winding spools £30.48
(TD1 are of 14 gauge copper; TD-P is copper/terylene braid)
VERTICAL
DX-5V 10-80 metres; approx 26ft high; slimline £89.00
BEAM ANTENNAS (and Rotary Dipole)
DX-31 Rotary dipole for 10, 15, 20m £46.00
DX-32 2-element beam for 10, 15, 20m £80.50
DX-33 35, ™ oo £121.90
DX-34 4- .o £161.00
DX-103 3-element monoband beam for 10m £74.75
DX-105 5- " = e £97.75

#* Other Antenna Accessories available — see our Price List %
ALL PRICES INCLUDE VAT (15%) AND FREE DELIVERY UK.

Send large SAE for further details of this and other equipment — or use
our Answerphone after hours.

Werstern Electronics (k) Ltd

HEAD OFFICE (All Mail/Enquiries)

FAIRFIELD ESTATE ACCESS
LOUTH, LINCS, LN11 OJH H.P.
Tel: Louth (0507) 604955/6/7
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Belle Vue Radio and
Electronics Exhibition

in the Lancaster Hall
on Sunday 29th March 1981
Doors open at 11.00 a.m. .
The North’s Premier Amateur Radio and Electronics event
features:

Inter-Club Quiz Grand Raffle Radio Society’s Stands
Construction Contest Amateur Computer and Trophy
R.5.G.B. Book Stall Stands Morse Code Challenge

Home Office and Raynet Stands.

TRADES STANDS who have booked space

Eurova Ltd. GH, Enterprises
M & B Radio Wilsons Valves
J. Birkett Mechanelec Ltd.

W. H. Westlake
D.S. Electronics
Microdigital Ltd.
Arrow Electronics Ltd.

The Amateur Radio Shop
Radiotronics

Lowe Electronics Ltd.
Bredhurst Electronics

Crayford Electronics Telecom
S.M.C. (Jack Tweedy) Ltd. Royd Electronics
J.M.G. Electronics F. R. Galka

Sota Communication Systems Contour Electronics

Ltd. Tandy Corporation (U.K.)
Amateur Radio Exchange Ace Mailtronix Ltd.
Richard White Sound Service
Johns Radio Marco Trading
N.W. Repeater Group (Bring & Buy) Minicost Trading Ltd.
$.G6.S. Electronics Jewell & Powers

Belle Vue has ample car parks.

F.M. Talk in on GB3INRS & G8NRS/A on 145MHz Chs S22,
R2-R6 and on 433MHz Chs SU8, RB4 & RBIl4.
ADMISSION 40p BY RAFFLE TICKET AND EXHIBITION PLAN
ENTER AT REAR OF BELLE VUE OPPOSITE MAIN CAR PARK
OFF HYDE ROAD A57

|
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MPORTANT—The idess presented
nd as they are untried by this magazine, we cannot acce
esponsibility for any resultant damage, however caused. Befo
lterations are attempted, care should be taken to ensure that an
uarantee is not invalidated, and it should also be borne in mind
hat modifications usually have an adverse effect on resale prices.
n cases where specialist skills or equipment are needed, most
= dealers will undertake the work for a reasonable fee.

Roger Hall GBTNT(Sam)
No. 5

Trio R-1000

Chris Attrell, a s.w.l. from Brighton, has telephoned me to
point out that, although the Trio R-1000 bandwidth mod
that | described in Mods No. 3 (January) works perfectly,
some readers are justifiably reluctant to cut and resolder
wires inside a brand new piece of equipment. He has
suggested a far simpler way to achieve the same results.

Just above the plug that has the relevant wires running to
it (Fig. 1 Mods 3), is an empty socket. To change the
bandwidths from 12kHz (wide) and 6kHz (narrow) to 6kHz
{wide) and 2-7kHz (narrow), simply remove the plug from its
original socket and replace it in the empty one. This mod is
easily reversible when it comes to selling the set, and this is
a definite improvement on the original. Thanks Chris.

Standard C8800

| have received numerous letters, telephone calls and “on
the air" requests for a reverse repeater mod for the Standard
C8800, and | would like to thank John Armstrong GBMVH,
who worked on this mod whilst he was running the service
department of Lee Electronics before he left to start his own
business, for the details.

The mod, which gives full reverse repeater operation, is
based on the principle that if, when R1 is selected, pin 7 of
plug JLOS is low on receive and high on transmit, then by
reversing this to high on receive and low on transmit, the
reverse of the standard function can be obtained.

An element of personal choice as an extra switch could be
mounted almost anywhere; on the front or back of the rig,
underneath, on the microphone, etc. In this instance it has
been incorporated using the existing switches and with the
minimum of alterations to the circuit.

The additional components that are required are BC182L
or equivalent (Tr1) 1 off, 10Q $W resistor (R1) 1 off, 1N914
(D1