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THE SHIMIZU SS105S

80-10metresssb/cwtransceiver

This super new transceiver covers 80-1 0 metres. gives IOW out and is smaller than
anything else we have seen so far. Ideal for transverter driving. the 551055 has
FM transm it and receive options as well as excellent performance on 55B/CW for
HF band use. The 551055 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 equipment is required. All the cabinet work has been carried out so all you have to do is
assemble the I F 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
see it. It's a great little rig .
NETI. inc. VAT CARR .
SS105S 80-lOm solid state SSB/ CW/ FM tra nsceiver. Semi kit form 225.00 258.75 4 .50
SE- NB
Noise blanker kit
...
6.75
7.76
.50
SE-FMrx RX FM discriminator kit
15.00 17.25 1.00
SE-FMtx TX FM generator kit
11.00 12.65 1.00
SE-M K
RX marker kit .. .
9 .60 11 .04
.50
0.5 CWF 500 Hz CW filt er
19. 50 22.43
.50
Optional band crystal s
3 .00
3.45
.25

AR 22 2 metre FM pocket synthesized, 141-149 MHz receiver.
AR 240A 2 metre hand held synthesized 144-146 1t watt transceiver

I:
11

;1
"

I

i
./
I
j

AR 22 £83 inc. VAT.

AR 240A £158 inc. VAT.
Carriage 1.50.
Also available is a marine version of the AR22, the AR22M, 156-162 MHz £89.

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 tran smitted
from the mike to the sensor and then to the cont rol 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. 50 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 ModeIHFC55.
The HFC55 is a sensibly priced. easy to use digital frequency meter covering 10 kHz-55 MHz in a singl e range. The
bright 5 digit display gives a direct reading of frequency when the built in telescopic aerial is pl aced nea r a source of
RF. The HFC 55 operates from internal dry batteries and is housed in a strong metal case to w ithstand regular and
continuo us use.

HFC55 Frequency Counter £36.50 ine. VA T. Carriage £1.50

POWER SUPPLY UNITS
the PP1305 4 amp 13.8 volts tic. £18.40 inc. VA T.
the PP137
7 amp 13.8 volts d.c. £32.00 inc. VA T.
the PP1310 10 amp 13.8 volts d.c. £49.50 inc. VA T.
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pacesetter in amateur radio

TR2300
2M PORTABLE
£166.75

TS770E 2m/70cm DUAL BANDER
TR-7800 2 METRE FM TRANSCEIVER
The only 2 metre FM mobile £268

"towards new horizons" £730.25

70cm FM TRANSCEIVER '70cm is on the move. "
£279

')\ new direction " £345
TR-2400 2M HAND PORTABLE "handshack" £198.95

R-820 AMATEUR RECEIVER £690

TS 130 SN "a big little rig " £491 /£404

TS 830S 160-1 OM TRANSCEIVER

"top notch " £639.52

fWliBDIlJ:l
DDfrne:l
fD.lf13i'31f3J

.'..
(fU!i:}li'iB

R1000 GENERAL COVERAGE RECEIVER

"hear there and everywhere " £285
NOTE PRI CES AS OF JAN 1981
A LL PRI CES INCLU DE VAT. CA RRI AG E A DDE D TO A LL ITEM S £4. 50.

TS180S 160-10M TRANSCEIVER
PS30
POWER SUPPLY UNIT

Praclical Wireless, May 1981

£679.65
£85.00
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Marshalls
CRIMSON ELEKTRIK HI FI
MODULES
Power Amp f20.09
CE BOB
CE 1004 Power Amp f23.43
f2B.30
CE 100B
CE 1704
f33.4B
£33.4B
CE 170B
CPS 1
Power Unit
f19 .52
CPS 3
f23.52
CPS B
£30.00
CPR 1
CPR IS

Pre Amp

f32.17
f42. 52

SINCLAIR INSTRUMENTS
Digital Multimeter
PDM35 f34.50
DM235 f52.50
DM350 f72.50
DM450 f99 .00
Digital Frequency Meter
PFM200 f49.BO
Low Power Oscilloscope
SCll0 f139.00
TF200 Frequency Meter f145 .00
TGF 105 Pulse Generator fB5.00
NEW
LeO Multimeter
LCD Multimeter
Prescaler

TM351 £99.00
TM352 f49.95
TPBOO f37.50

ILP HI FI MODULES
Power Amplifiers
HY30
HYYBO
HY120
HY200
HY400
Pre Amplifiers
HYB
HYBB
Power Supplies
PSU30
PSU3B
PSUBO
PSU70
PSU1BO

£7 .29
fB .33
f17.48
f21.21
f31.B3
f6 .44
f12.19
f4.50
fB .l0
f4.75
f13.04
f21.34

MULTIPLEX NICKEL
CADMIUM CELLS
Type S101 IHP4)
fO .9B
Type SubC (HP11l
f1.75
Type SubO (HP2)
fl.95
Friwo Chargers for above Penlight
4: accommodates 1-4 size HP7
f5 .50
Combibox FWBll : accommodates
HP7 , HPll
f13.25
NOTE All PRICES NET.
EXCLUDING VAT.
POSTAGE/PACKING

New
Presensitised PC Boards, Developer. U.V. units, Toyo
miniature Fans 230v AC
£9.95
Mini Metal Detector!Voltage Tester for locating cable under
plaster
£9.95
Flow/Speed Sensors for monitoring fuel consumption electronically in vehicles

Just one of the exciting Leader range
LB0508A
OSCILLOSCOPE
With 20MHz DC
bandwidth and 10 mv
input sensitivity on a 5"
screen this universal
oscilloscope is suitable
for a wide range of
applications.

Send SAE for details of full range.
Marshall's 80/81 catalogue is now available by post. UK 75p
post paid Europe 95p post paid: Rest of world £1.35 post
paid.
A. MarshalllLondon) lid .. Kingsgata House,

Kingsgate Place, London NW6 4TA.
Also retail shops: 325 Edgwl n Road, London Wl..
Industrial Sales: 01 -328 1009
40 Cricklewood Broadway, London NW2. 85 West Regent SL.
Mail Order: 01 -624 8582 24hr service. GI..._ . IOBA S..k.. C"ft. 8';'101.

J. BIRKETT

Partners: J. H. Birkett, J. L. Birkett)

Radio Component Suppliers
25 The Strait, Lincoln. LN2 1JF
SUPER JUMBO ORP12 CADMIUM SULPHIDE PHOTOCUNDUCTIVE CELL TYPE
RPY1a with data .' £1 .65 eac h.
LEAD SULPHIDE PHOTOC ONDUCTIVE CELL RPY75 witI'> rlAt:. £3.50.
RPY75A WITH GERMAN I UM FILTER with data £4.50.
ORP62 CELL wi th data .. £ 1.30 each.
CaX85A GALLIUM ARSENIDE PHOSPHIDE NINE SEGMENT DISPLAY for numbers
1 To 9 Red light with da ta .. £1.85.
SUB- MINIATURE AXIL R ED LEDS CQY60 '6 20p each
MULLARD PHOTO TRAN S ISTORS BPX 70 ... SOp each.
SLOTTED OPTO-SWITCH INFRA- RED SOURCE . £1.50.
40 5 To 475 MHz 3 PORT CIRCULATOR AND ISOLATOR WITH CONNEX
SOCKETS Type H GA 3 5 52-2 By Microwave and Elec tronic System s Ltd .
£17 .50 each.
BUTTERFLY PRE-SET VARIABLES Spindl es easily extended 25 x 25 pf SOp, 38 x 38pf

Xe:ArlJi

£1 .65.
X BAND TUNING VARACTORS 1 To 2pf or 3 To 4 pf 8 0th £1 .65 each.
X BAND DETECTOR DIODES LIKE SIM 2 • 15p, 1N23 ., 25p.
X BAND DETECTOR DIODES CS8B .' 25p.
SOLDER-IN FEED THRU·. 6, 8pf, 27pf. 300 pf. 1000pf AI 120p d Ol ,
EDDYSTONE TRANSMITTING VARIABLE 30 + 30pf 160pf) , £2 .20.
MULLARD SUB-MINIATURE DISCS 1000pf 63v.w . .. 25p doz.
CRYSTALS SUB- MINIATURE 10MHz T05 Case ,.' £2 .30, 10X Type 5M Hz ..' SOp.
WIRE ENDED TYPE CRYSTALS 28K Hz, 28.5KHz. Bot h SOp each.

30p.
SOLID SILVER WIRE EN DED VHF AERIAL SWITCHING PIN DIODES w ith circu its
in Packs of 10, untested for £ 1.50.
HIGH POWER AERIAL SWITCHING PIN DIODES Stud M ounting 200 Wa tts Plu s
45p each .
SINCLAIR AA TYPE NI - CAD BATTERY CHARGER . £3.30.
FETS SIMILAR TO MPF 105 TEXAS TISI4 . 4 for £1.

12 foo £1 .
50 ASSORTED DISC CERAMICS or 50 POLYSTYRENE CAPACITORS ASSORTED
Both 60p ,
MULLARD UHF MODU LE BGY 21 420-47 0 M Hz 12 volt M in . Power Out 1.2 Watt .
20mW Drive wit h data . ' £1 2.
MULLARD UHF MODULE BGY 22C 380- 5 12 MH z 13 volt M in. Power Out 2. 5 W att
50mW Drive w ith da ta .. £12 .50.
MULLARD UHF MODULE BGY23 12 vo lt 4 20-480MH z M in. Power Out 7 w att 2.5 Wa tt.
Drive . wi th da ta. £15.
MOTOROLA UHF MODULE 4 40MH z 13 volt . 13 watt ou t, 150 mW Drive Type MHW710/2
wit h da t a £12 .50.
MULLARD 175MHz POWER TRANSISTOR 40 wa tt FM or SS M 5 watt Drive 28 volt
Type 57QB LY with da t a 'a £ 8. 30.
MULLAAD HF-VHF POWER TRANSISTOR 2 7 To 70M Hz 28 volt 40 w att 2 w ait
Drive w ith data . Type 58 78 LY w it h data £3.
MULLARD BLYS5 175M H z 4 watt 13 volt 400mW Drive £2.50.
MULLARD UHF TRANSISTOR BFR 64 4 70M Hz. 12- 24 vo lt 4 wa tt w ith d ata "" £4.
MULLARO HIGH POWER UHF TRANSISTOR BLW82 13 volt 3 0 wait 4 70MHz '<! £9.80.
UNMARKED GOOD VH F POWER 2N 3a66 . 3 fo, 75p.
Q

FERRANTI

postfre e.

PCS ' S FOR PRACTICAL WIRELESS PROJECTS
July79
July 79
July 79
JlIIy 79
August 79
August 79
August 79
September 79
October 79
October 79
January BD
January BD
January 80
January 80
January 80
January 80
March 80
ADrilBO
April BD
April 80
April 80
ADril80
April 80
Apdl80
May80
May80
June 80
June 80
June 80
June 80
June 80
June 80
August 80
September 80
September 80
September 80
September 80
October 80
October 80
November 80
November 80
November 80
N(Jvember 80
December 80
December 80
December 80
December 80
December 80
January 81
January Bl
January 81
January 81
Feb/uary 81
Februa ry 81
February Bl
February 81
Fehluary81
February 8 1
February 8 1
February 81
February 81
Ma/ch81
March 8 1
Ma/ch 81

A/FV ollmeter
AAM/F M
Readout
V.Moss Top Ela nd Trans
Sound Opera!ed Switch
Telephone 61JII Repeater
Automatic In tercom
Automa tic In tercom Pan 2
Noise Blanker
BurglarAlar r l
BurglarAlarn
Radio Contrel Receiver
A . F. Speech Processor
ParkhurstAli!rm
Wide Band PF Pre Amp
Aadio Contreol Encoder
Radio Contr ol T.X
Duel Trace l"nit-Specia l OfferSpeed Conll ) lIer
Stereo Auto Fader Mike Pre Amp
Stereo Auto Main Board
Signal Generator
Nimbus Rel <.>y
Nimbus M odulator
Nimbus Trarceiver
Hund red Second Photo Timer
N.B.F.M . Oe'11odulator
Audio limitH Main Board
Audio limiltr
Audio limit('r RF Input Board
VHF/ UHF R'lpea ter Timer Board
Nimbus Base Station Adpt.
Acous tic Flash Trigger
Modol Rail .....ay Controller
Tranceiver Fower Unit
Nimbus Ton eburSI/Timer Mod
Beginners 2 Meter Convenor
Tamar Boards. Full set-Special OfferDirect Conv'1rsion Aec eiver
Nimbus· 7
Linea r Scale Res. Meter
Fielc1 Test S'!t
Field Test
Sherborn S\'n.
P.W. Hellor. 1
P.W . Hellord V.F.O
P.W. Hellor.! Buffer Amp
Bird Scarer
Bird Scarer
P.W. Twynt am Mu ltim eter
P.W . Helfor1 Preselector
P.W . Hellor J T.X . Pre Amp
P.W . Hellord T.X. First Pte Amp
Accen t ed M etronome
P.W .
Tutor
P.W. Morsf. Tutor Power Supply
Tape Slide -:ontroller
PW Auto·S can
PWHelford
PW Helford
PW Helfor( j
PWHelforcl
PW Hellonl
PWHell orcl
Active Antl!f"lnas

WR055
WR052
WR056
WKOO5/ 6
WR053
WR04S
W ROS8
WR057
WROS9
W RQ60
WR064
W R068
WRD63
WAD67
WRD6t
W RD62
WRD69
WA065
WR07l
W ROn
W R070
W075
WA074
W A073
W A078
WA D509
W K076
WK077
WR079
WR080
WRD83
WK084
W R0 85
WR095
WR096
WAD634
WA082
WAD97
WAD641
WKIOO
WK101
C4ClF
W R104
WR 103
WA0 101
WR0102
W A tl 1
WAOS4
WA I OS
WAl07
WK 102
WROSt
WRl14
Set 01 three
Set ol three
WA106
WAlO8
W A10 9
W AllS
WAl1 9
WR 120
WAD784

£1 .35
£3.96
£4.28
£4.00
£1 .35
[6.50
[0.90
£1 .55
[1 .53
£2.25
£3.25
£2.68
£2.81
£1.05

£2 .68

£2 .56
£4.00
£ 1.10
£1 .35
£3.48
£3.00
£0.95
£1.10
£5.50
£2.78
£2.20
£2.30
£1 .45
£1 .60
£ 2.25
£2.90
£ 1.65
£2 .47
£1 .00
£2.15
£1 .38
£7.00
£1.70
£1. 10
£1 .25
£1 .25
£1 .25
Set 01 Two £9.30
£2.59
£0.85
£1 .25
£1 .29
£1.40
£4.47
£1 .20
£1 .20
£1 .20
£1 .86
£3.70
£1 .20
£7.50
£12.00
£ 1.85
85p
85p
95p
£2.20
SOp
£1.15

Prices include VAT Poet free
Full r ange of R. S . Components available please phone for quote

252A STOC K PORT ROAD, CHEADLE HEATH, CHESHIRE SK3 OLX .
Tel : 061-428 4497 ex. 5
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S.E.M.
BOX 6, CASTLETOWN,
ISLE OF MAN.
TEl. MAROWN (0624) 851277.
THE NEW SENTINEL AUTO 2 METRE PRE-AMPLlFIER
In the five years since we first thought of r.t. switched automatic pre-amps.
we have learned a lot about them. The benefit of all this experience has been
put into the Sentinel Auto Mk 11. These include NEW PROTECTION circuit to
give MAXIMUM LEGAL through power rating. Completely new (and uniquel
third generation DUAL GATE MOSFET pre-amp giving 1db N.F. and 20db
gain with GAIN CONTROL and OFF switch (straight through when OFF). The
r.f. switch has a delay for use on ANY MODE .
High Q tuned circuits for high selectivity. 12V 25mA.

Size : 1t" x 2-1-" x 4", £25.00· 2 or 4 metres. 70cm version £28.00·, All ex
stock.
PA5
Same as above plus 240V ac supply £30.00. Ex stock.
SENTINEL STANDARD 2 METRE PRE-AMPLlFIER
Same performance as above but less r.f. switch. £15.00· 2 or 4 metres,
70cm version £17.50·. All ex stock.

We use advanced winding technology to make our toroidaJ transformers . They
have only half the weight and height of their laminated equivalents and are
appreciably more efficient. Our toroidals cost vlr'tually the same as the older types
which they are rapidly replacmg. Induced hum is reduced by a factor of ten .
SuppJied with rigid mounting kit WIth centre bolt. steel and neoprene washers.

£4.71 160vI

PA3
Same new circuit as above in about 1 cubic inch to fit inside your transceiver,
£7.95. 70cm version £10.70·. Ex stock.

30vl

SENTINEL 2 METRE POWER AMPLlFIER/PRE-AMPLlFIER
The units have been re-designed making use of the latest techniques and
transistors for highest reliability and performance. Infinite SWR PROTECTED
devices. ULTRA LINEAR, all modes. R.F. switched. Same POWER GAIN at
lower drive powers. Supply 13.BV nominal. Three models.
1. SENTlNEL35
Twelve times Power gain. 3W IN 35W OUT. Max. drive 5W 3.B amps.

TYPE SECONDARY
RMSVOLTS
IXOIO
6+6
IXOII
9+9
IXOl2
12 + 12
IXOl 3
15 + 15
IXOl4
18+ 18
IXOl5
22+22
IXOl6
25+25
IXOl7
30+ 30

6/1 x

2-1-"

front panel , 4";'11 deep. £57.50 ex stock.

2. SENTINEL 50
Five times power gain. lOW IN 50W OUT. Max. drive 16W 6 amps. Same
size as Sentinel 35. Ex stock. £69.50.
3. SENTINEL 100
Ten times power gain. 10W IN 100W OUT. Max. drive l6W. Size: 6t ll x· 4 11
front panel, 3t" deep. 12 amps. Price : £126.50. Ex stock. All available less
pre-amp for £8.00 less.
MAINS POWER SUPPLIES FOR SENTINEL
POWER/PRE-AMPLlFIERS
6 amps for the 30 and 50. £34.50. 12 amps forthe 100. £47.00. Both ex
stock.
SENTINEL H.F . WIDEBAND PRE-AMPLlFIERS
2-40MHz 15dB gain. Ideal for 15 and 10 metres and OSCAR or an ACTIVE
AERIAl. 9-12V. Size: 2tll x 1tll X 3 11 • Two versions.
1. SENTINEL STANDARD H . F. PRE-AMPLlFIERS
Performance as above £10.00-. Ex stock.
2. SENTINEL AUTO H.F. PRE-AMPLlFIERS
Same performance as above with a change over relay. r.f. operated by your
transceiver for direct connection in your aerial co-ax. £16.93-. Ex stock.
S. E. M. IAMBIC KEYER
Undoubtedly the best keyer circuit. it uses the CURTIS custom designed
CM OS LS 1 chip. Sidetone, tune, etc. As users say ''I've never been able to use
one before." £34.50 ex stock.
CM OS Twin Paddle Touch Key £15.00 ex stock.
S.E . M . TRAN Z MATCH has had a few changes too. NOW covers 160-lOM.
The most VERSATILE transmatching system. Will match from 15 to 5000
Ohms BALANCED or UNBALANCED at up to 1 kW. Link coupled balun means
no connection to the equipment, which can cure TVl both ways. 160-1 OM
TRAN Z MATCH £57.00. BO-l0M £50.00. EZITUNE built in for £19.50
extra. 50239 and 4mm connections for co-ax or wire feed.
S.E .M. FORWARD/REFLECTED POWER METER - £28.80. Ex stock.
NEWI SENTINEL L . F. CONVERTER
10kHz-2MHz IN , 2B-30MHz OUT. 9-12V. 5mA. £20.80. Ex stock.
SENTINEL DUAL GATE MOSFET 2 METRE CONVERTERS
IFs: 2-4MHz. 4-6MHz. 2B-30MHz. 2dB N.F. 30dB gain . 9-12V. 15mA.
£24.73.4 metre 2B-2B.7MHz IF. £24.73.
SENTINEL X 2 METRE CONVERTER
Same as above plus mains power supply. £28.BO. Ex stock.
SENTINEL TOP BAND CONVERTER
l.B-2.3MHz IN 14-14.5MHz OUT. 9-12V. 5mA. £20.80. Ex stock.
SENTINEL 70 - 70cm CONVERTER
432-434MHz IN 2B-30MHz OUT. 12V. 20mA. £28.80. Ex stock.

12 MONTHS COMPLETE GUARANTEE
Prices include VAT and delivery. C.W.O. or credit cards. Phone card number
for same day service. Items marked· have Belling Lee sockets. Add £1.73 for
S0239s. It's impossible to put everything in here but RING orWRITE for
more information.
BL plugs 25p. PL259s 80p.
S.E.M. Lynwood, Union Mills, Isle of Man
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SOU
2XOlO
2XOII
2XOl2
2XOl3
2XOl4
2XOl5
2XOl6
2XOl7
2X028
2X029
2X030

80u

70mm dia . x 30mm
Weight 0.45 Kg
(+£J .OOp.p . +0.86 VA7)

SECONDARY
RMSCURRENT
2.50
1.66
1.25
1.00
0.83
0.68
0.60
0.50

80mmdia . x3Smm
Weight 0.9 Kg
( + £I . IOp.p . +0.94 VA7)

£S.19

6+6
9+9
12+ 12
15+ 15
18 + 18
22+22
25+25
30+ 30
110
220
240

4.16
2.77
2.08
1.66
1.38
1.13
1.00
0.83
0.45
0.22
0.20

TYPE
5XOl2
5XOl3
5XOl4
5XOl5
5XOl6
5XOl7
5XOl8
5X028
5X029
5X030

£8.88

llOmm dia . x 40mm
WeightJ .8 Kg
( +£1 .40p.p. +£1.54 VA7)

SECONDARY
RMSVOLTS
12 + 12
15 + 15
18+ 18
:!2 + 22
25+25
30+ 30
35+35
110
220
240

SECONDAJlY
RMS CURREN'!'
6.66
5.33
4.44
3.63
3.20
2.66
2.28
1.45
0.72
0.66

225VI 1WeIght
JOn: m dia . x 4Smm
2.2 Kg
£10.S9

(+£1.50p.p. +£1.81 VA7)

6XOl4
6XOl5
6XOl6
6XOl7
6XOl8
6X026
6X028
6X029
6X030

90mmdia. x30mm
Weight I Kg
( + fl .20p.p . + fl .04 VA7)

18+ 18
22+22
25+ 25
30+30
35+ 35
40+ 40
110
220
240

6.25
5.11
4.50
3.75
3.21
2.81
2.04
1.02
0.93

£S.76 300vI 1I0mm 2.6 x 50mm £12 27

3XOlO
3XOII
3XOl2
3XOl3
3XOl4
3XOl5
3XOl6
3XOl7
3X028
3X029
3X030

6+6
9+9
12+ 12
15 + 15
18+ 18
22+ 22
25 + 25
30+30
110
220
240

4XOII
4XOl2
4XOl 3
4XOl4
4XOl5
4XOl6
4XOl7
4X028
4X029
4X030

9+ 9
12 + 12
15+ 15
18+ 18
22 +22
25+ 25
30 + 30
110

6.64
4.44
3.33
2.66
2.22
1.81
1.60
1.33
0.72
0.36
0.33

dia.
WeIght
Kg
•
( +£J .60p.p. +f2.08 I'A7)

7XOl6
7XOl7
7XOl8
7X026
7X025
7X028
7X029
7X030

25+25
30+30
35+35
40+40
45 + 45
110
220
240

6.00
5.00
4.28
3.75
3.33
2.72
1.36
1.25

SOOVI 140mmdia.
x 60mm £16 3S
120VI 90m,m
dia . x 40mm
WeIght 4 Kg
•
WeIght 1. 2 Kg
£6.72
(fl .70p .p . +f2.71 VA7)
( + fl .30p.p. + f1.20 VA7)

220
240

6.66
5.00
4.00
3.33
2.72
2.40
2.00
1.09
0.54
0.50

8X017
30+30
8.33
8XOl8
35+ 35
7. 14
8X026
40+40
6.25
8X025
45+45
5.55
8X033
50+50
5.00
8X028
110
4.54
8X029
220
2.27
8X030
240
2.08
• I.L.P. TOROIDAL TRANSFORMERS
ARE GUARANTEED FOR 5YEAJlS

CHOICE OF 3 PRIMARY INPUTS
J.L.P. Toroidal Transfo r mers are available in choice of J lOV. 220V. 240V. coded as
follows: (Secondaries can be connec ted in series or parallel)
For IIOV Primary insert 0 in place of "X" in type number
For 220V Primary (Europe) insert I in place of "X" in type number

For 240V Primary (U.K.) insert 2 in place of " X" In type number
Example - 120VA 240V 15+ 15V. 4A=42013.
• CUSTOMER DESIGN ENQUIRIES INVITED.
QUANTITY PRICE LIST AVAILABLE.

FREEPOST facility.(U.K. only).
SImply address envelope to FREEPOST to address below. NO STAMP REQUIRED.

TO ORDER Enclose cheque / Postal Order/ Money Order payable to I.L.P.

f.\
•.L

Electromcs l.ld or quote your ACCESS or BARCLA YCARD
account No. To pay C.O.D. add £1 extra to TOTAL value%rder
AIoo ovoil&ble from ELECTROVALUE ilDd MARSHALLS.

FREEPOST TI GRAHAM BELL HOUSE ROPER CLOSE
CANTERBURY CT2 7EP
Phone (0227) 54778 Technical (0227) 64723 Telex 965780

5

*
*
*
•

*

LOW DRIFT VARICAP TUNING IREADILY ADAPTABLE FOR
SYNTHESISEDI HUFF&PUFF STABILlZATlON)
DUAL CONVERSI ON BASED ON A 3-4 MHz SSB IF , WITH
MECHANICAL IF FILTER, AUDIO DERIVED AGC , BALANCED
MIXER, WITH ON-BOARD AF AMP AND VOLTAGE REGULATOR
CAPACITY FOR UP TO 12HF/VHF/UHF 1 MHz WIDE CRYSTAL
CONTROLLED CONVERTERS WITH TRACKED RF TUNING
EACH CONVERTER SELF CONTAINED - SO MORE CAN BE USED
EXTERNALLY I F REOUIRED. RF PATHS ARE DC SWITCHED AT
LOW IMPEDANCE

PRICES
RX 80 Mk 11 tuneable 3·4MHz SSB recei verl l F wi t h MFL series
2.4kHz mechanical SSB I F f ilter
Al A but with low cost 4kH z CFM2 series filter

.. £42.66
.. £32.42

HF Converters, incl uding cry stal for th e followi ng bands :

CURRENT OPTIONS INCLUDE
*
*
*

*
*

.. £23.75
.. £9.60
.. £9.95
.. £4.95
..£7.95

LCD DFM with built in I F offset, interface PCB
HUFF/PUFF vfo stabilizer
NBFM adapte r inc 8kHz multielement ce ra mic I F filte r
Constant Z PIN diode attenuator
12v low RF noise ma ins PSU

1·2MH z, 7·8MHz, 10·11MHz. 14·1 5MHz, 18·19MHz, 21 ·22MHz
24·25MH z, 28·29MHz, 29·30MHz
Hardware: Case, mete rs, pots, knobs (exc. DFM)
Complete RX 80, 6 oonve rte rs, switches, case, PSU

PLANNED
ADDITIONS
TO THE
SYSTEM

•
•
•
•

.. £9.10 ea
.. £25.00
.. £132.50

3·4MHz IF f requency syn thesiser
'UP Conversion ' front end system
AM IF adapter
_ Noise blanker
VHF/UH F converters with helical fil ters

PRICES EXCLUDE VAT (15%). Postage 50p on orders under £12. Free postage on orders over £12 , except please note
any order including HARDWARE should be accompanied with a £2 carriage charge . General price lists are available FOC
with an SAE . full AMBIT catalogues including a multitude of rad io parts/components £1 .80 a set · or 70p per section.

AmBIT internatiana

TELEPHONE (STO 0271) 230909 TELEX 995194 AMBIT G POSTCOOE CM144SG

200 north 51!ruill! Road, Brl!ntwood, E551!H
100R

lk

10k

l30R
l 50R
l 60R
l80R
200R
220R
240R
270R
300R
330R
360R
390R
430R
470R
5l0R
560R
620R
680R
750R
B20R
9l0A

l k3
l k5
lk6
lk8
2k
2k2
2k4
2k7
3k
3k3
3k6
3k9
4k3
4k7
5kl
5k6
6k2
6k8
7k5
Bk2
9kl

l 3k
l 5k
l6k
l 8k
20k
22k
24k
27k
30k
33k
36k
39k
43k
47k
5lk
56k
62k
68k
75k
B2k
9lk

METALFILM RESISTORS

1% Tolerance,-;t Watt

A choice of three pow er drills
th at fit snu gly in th e hand, so
light they enable you to ca rry out
the most intricate tasks
drilling , shaping , cutting , polish·
ing etc in the minimum of time .
There are two types of drill sta nd ,
S 1 for Pl drill , S2 for all drills,
plus all the necessary' accessories in a remarkable rang e
th at fills every need. Fully illustrated literature is available and
w ill be
gladly sent upon receipt of
9" x 4" stamped addressed
envelope.
Access
&
Barclaycard

welcome

ONLY3p EACH
Minimum order £10
Minimum 5 pes per va lue

89 Values IE24)

l OOk
11 0k
l 20k
l30k
l50k
l60k
lBOk
200k
220k
240k
270k
330k

470k
560k
680k
B20k
lM

Special OHer: 5 PCS of EACH (445 RE SISTORSI ON LY £11 .50
High Quality. High Stability. High Streng th.
VAT inclusive. Add £1.00 p & p all areas.

ORlON SCI ENTIFIC PRODUCTS LTD.
10 Wardour St., London W1.

DEACs
VARTA BUTTONS

11·2 4V PER CELL)

4·8V Pack
6·0V Pack
9 ·6V Pack

225mA DKZ
25mm dia x 9mm
£3 ·20

VAT included
P+ P 70p per order
RECHARGEABLE
BATTERIES.
600mA DKZ
34tmm dia x l Omm
£5 · 55
£6·94
£ 1 1 · 10

CYLINDRICAL NICADS H P7 Size (500mAh) £ 1·0 0; HP11 (1800mAh) £2 ·3 5;
HP2 (4000mAh) £3 ·2 0 ; PP3 £4 ·0 0; PP3 Ch arger £5 ·00; 1 to 4 HP7 nicads
charger C7 -45.
Switched
9mA/2 5mA/50mAl
CONSTAN T
CU RRENT
CHA RGER
120mA/2 0 0mAl40 0 mA output - charges 1 to 12 nicads - £ 14 ·95.

V & F SMALLCRAFT (POPLAR) LTD

38, STONElEIGH ROAD, CLAVHALL, ILFORD, ESSEX IG5 OJD
Tel : 01-550-6642
LIMITED TR ADE DIS COU NTS POSSIBLE ON DEACs.
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LINEAR ICS

LINEAR ICS

TBA120S
L200
U237B
U247B
U257B
U2&7B
LM301H
LM301N
LM308TC
LM324
LM339N
LM348N
LF351N
LF353N

1.00
1.95
1.28
1.28
1.28
1.28
0.67
0.30
0 .65
0.64
0.&6
1.86
0.49
0.76

LM380N·14
LM380N·8
LM381N
ZN419CE
NE544N
NE555N
NE556
NE560N
NE562N

1.00
1.00
1.81
1.98
1.80
0.30
0.50
3.50

LM374N

LINEAR ICS

4000 senes

4.05 CA3189E

4000 serieS

TTL

N

4068 ! 0.25 TTL

4069 0.25 7400
4070 0.30 7401
4071 0.24 7402
4072
7403
4073
7404
4075
74 05
4076
7406
4077
7407
0.24 4078
7408
0.55 4082
7409
0.55 4093
7410
0.95 4175
7411
0.52 4503
7412
0.80 4506
7413
4510
7414
4511
7415
4512
7416
4514
7417
4518
7420
4520
7421
4521
7423
1

3.75

4.29
1.00
1.60
3.85
3.28
1.81
0.64
0.46
uA709PC
uA710HC
0.65
uA710PC
0.59
uA741CH
0.&6
uA741CN
0.27
uA747CN
0.70
uA748CN
0.36
uA753
2.44
uA758
2.35
TBA820M
0.78
TCA940E
1.80
TDA1028
2.11
TDA1029
2.11
TDA1054
1.45
TDA1062
1.95
TDA1072
2.69
TDA1074A 5.04
TDA1083
1,95
TO Al 090
3.05
HA1137
1.20
HAII96
2.00
HA1197
1.00
TDA1220
1.40
LM1303
0.99
LMI307
1.55
MC1310P
1.90
MCI330
1.20
MCI350
1.20
HA1370
1.90
HA1388
2.75
TDAI490
1.86
MCI496P
1.25
NE564N

NE565N
NE566N
NE570N
SL624
TBA651
uA709HC

LINEAR ICS

SL1610P
SL1611P
SL1612P
SL1613P
SL1620P
SL1621P
SL1623P

MSL2318
MSM5523
MSM5524
MSM5525

CA3240
MC3357P
LM3900N
LM3909N
LM3914N
LM3915N
KB4400
KB4406
KB4412
KB4413
KB4417
KB4420B
TDA4420
KB4423
KB4424
KB4431
KB4432
KB4433
KB4436
KB4437
KB4438
KB4441
KB4445
KB4446
KB4448
NE5044N
NE5532N
SD6000
SL6270
SL6310
SL6600
SL6640
SL6440
SL&690
SL6700
ICL8038CC
MSL9362
MSL9363
HA11211

19.00
19.00
3.84
11.30
11.30

MSM5526

7.85

4522
4529

7.85

MSM5527
9 .75
MSM55271 9.75
MSL2312
3.94
3.85
SP8629
SP8647
6.00
95H90PC
7.80
HD10551
2.45
4.45
HD44015
HD12009
6.00
HD44752
8.00
MC145151 12.45
MC145156 8.75

7425
7427

4539
4549
4554
4560
4566
4568
4569
4572
4585

7428
7430
7432
7437
7438
7440
744 1
7442
7443
7444
7445
7446
7447
7448
7449
7451
7453

' N'
0.1 3
0. 13
0. 14
0.14
0.14
0.18
0.36
0.38

LPSN

lTL

'N

'LPSN'TTL

TTL
7454
7455
7460
7463
7470
7472
7473
7474

' N' 'LSN ' TTL
0.20 0.30
0.30
0.20
1.24
0.40
0.30
0.35 0.45
0.35 0.35
0.19 0.24 7475 0.56
0.21 0.24 7476 0.41 0.45
0.18 0.24 7478
0.50
0.26 0.32 7480 0.52
50
0.27
7481 1.20
51
0.32
7482 0.75
53
0.51
7485 1.04 0.99
54
0.40 7486
0.40
55
0.30
7489 2.05
56
0.30
7490 0.42 0.90
57
0.19 0.24 7491 0.85 1.25
58
0.38 0,24 7492 0.50 0.78
59
0.27
7493 0.57 0.99
60
0.27
7494 0.85
61
0.32 0.35 7495 0.70 1.15
62
0.35 0.35 7496 0.58 1.20
63
0.17 0.26 7497 1.85
64
0.32 0.28 74107
0.45
65
0.40
74109 0.63
67
0.33 0.35 741100.54
69
0.20 0 .28 741110.68
70
0.74
0.41
74112
74
0.70 0.99 74113
0.75
75
1.15
0.40
74114
76
1.12
741180.85
77
1.05
741201.15
81
1.32
74121 0.48
0.89 741220.46
0.56 0.99 741230.73
0.99 74124
0.25 741250.55
741260.57

N'

'LPSN'

' N'
0.74

0.73

0.75
2.65
3.12
3 .1 2
1.75
1.09

0.99
0.55

0.70

1.30
0.75
0 .80
0.78

llL

' LSN'
0.78
0.40
0.72

TTL

'N

MICROMARKET

' N' 'LSN' 8224
8251
1.05
1.34 1.20
1.10
1.60
1.60

1.19
0.90
0.85

FM RX:

HC25U

1.65

FMTX: Fund
1.85

PAIRS ... AM 3.10
PAIRS ... FM 3.25
CHANNELLING:
27MH z. 50kHz
35MHz: 20kHz

7.68
8.000
9 .000
10.000
10.240

15Khz BW .
i4 50
2.4Khz BW,

17.20

6.25
5.40
7.50
5.95
7.45

5mm REO
12p
3m m RED clr 15p
3mm REO
15p
2.5)(5 REO
17p
5mm GRN
15p
3mm GRN cl r 16p
3mm GRN
16p
2.5)(5 GRN
lOp
5mm YL
15p
3mm YL clr
16p
3mm Y L
l8p
2.5)(S YL
20p
20p
Smm ORA
5mm ORA clr 29p
3mm ORA
19p
2.Sx5 ORA
24p
5mm Infra Ad 56p
BPW41 IF Det 1.5'
IF Opto Cplr 1.44
5mm Clip
5p

4.90

1.10

2.10

0.99

TRANSISTORS

0.99

0.99
1.20
1.20
2.50

BF256
2SK55
2SK168
J310
J176
40823
40673
3SK45
3SK51

38p
28p
35p
69p
65p
65p
3SK51
49p
54p

3SK8B

1.24

lSK60

AM T X/ RX
3rd ot/30pF

LEDS

STD DOMED TYPES

4.85
6.00
6.50
5.78
1.70
3.40
7.54
4.00
1.25

0.97

LEOS

3.50

Terms and conditions of sale: CWO please, MA available
for schoools, colleges, industrial users etc. Please ask for
detail s. ACCESS!BARCLAYCARD may be used for mail
or phone orders (Mastercharge/Visa overseas). Please add
enough for overseas airpost (jnc catalgues pse) since the
airmail rates have been dramatically increased in January.
This l isting gives a brief insight into the w ide range of active and
pas.$ive components available from AMBIT. Our full catalogues &
pricelist include the LARGEST STOCK RANGES OF COILS,
CHOKES, CERAMIC/MECHANICAL/CRYSTAL FILTERS, all
types of radio modules for AM/ FM/SSB . plus the most 5Ophisticated DIY FM tuner parts in the world. £1.85 (inc) will get you
full set of catalogues (pts. 2,3 & 41 or 75p per ind ividual section.

BC239
BC307
BC308
BC309
BC413
BC414
BC415
BC416
BC546
BC556
BC550
BC560
BC639
BC640
2SCI775
2SAB72A
2SD666A
2SB646A
2SD668A
2SB648A
2SD760
2SB720
2SC2547
2SA1085

TElEPHONE (STO 0277) 230909 TELEX 995194 AMBIT G

58p

BF961
MEM6BO
BF194
BF195
BF224

70p
75p
18p
18p
22p

1
1

BF274
BF440
BF441
BF362

21p
21p
49p

40p
40p
45p

2SK135
2SJ5O
2SK227

BF241

1
IIp
12p
12p
12p
12p
22p
22p
18p
14p
30p
30p

45p

19p

20p

lBp

1ap

BF395
BF479
BF679S
BFR91
B FW92
B FT95
BFY90
40238
2SB753
2SB723
2SKI34
2SJ49

18p
66p
55p
1.33
60p
99p
90p
85p
2.34
2.34
3.10
3.10

2SJB3

3.55

VN66A F

2N3866

4.25
4.25
3.55

95p

85p

POSTCODE CM144SG

BIT international 200 north Servile Road, BrentwDod, EsseH
NEW EQUIPMENT AT SPECIAL PRICES
SWAN 100MX Transceivers HF
£345 incl. VAT
NEC CQ P2200E 12 Channel 2M FM Transceivers 3 watts out
£145'incl. VAT

MUSICAL MICRO
24 TUNE DOOR B ...........

(We have a few 7 and 9 channel versions at correspondingly reduced prices.)

SADELTA TABLE MICS fitted with processor and pre-amp and
two metres
£27 incl. VAT

BUILD THE WORLD FAMOUS

Carriage on SWAN 100MX £9 extra and the other items £2 extra. }

CHROMA-CHIME

Quality crystals for 2 metres H C25/U £1 .65 each incl. V AT.
SO TX 12·0833 RX 44·7666 R4 TX 12·0916 RX 45·0000
S23 TX 12·1312 RX44,9583 R5 TX 12·0937 RX45·0083
RO TX 12·0833 RX 44·9666 R6 TX 12·0958 RX 45·0166
R3 TX 12·0895 RX 44·0895 R7 TX 12·0979 RX 45·0250 .
R8 TX 12·1000 RX45·0333 R9 TX 12·1020 RX45-4166
VALVES EL84/6BQ5 70p each incl. VAT. EF184/6EJ7 80p each
incl. VAT. Please add 20p for post and packing for any quantity.

Give your friends a warm welcome . Yes , think
how delighted and amazed they will be to hear the
musical Chroma-Chime play when they press your button!
The Chroma-Chime uses a microcomputer to play
24 well-known tunes . The kit is simplicity itself for
ease of construction. Absolutely everything needed
is supplied,

William Munro (lnvergordon) Limited
100 High Street, Invergordon, Ross-shire IV18 ODN
Tel: 0349 852351
Access Barclaycard
Telex : 75265

Plays 24 well-known tunes including:
Star Spangled Banner,
William Tell Overture,
Greensleeves, Rule Britannia,
Colonel Bogey, Oh come all ye faithful ,
plus many other popular tunes.

MARCO TRADING

ZENER DIODES: 400m/w. 3V to 33V 8p each. 100 for £6.00 (you r mix). 1 Wan. 3V to

...
16p, 24 pin ... 20p, 28

2ap, 40 pin

pin@ 10p, 16 pin Of 11p, 18 pin @13p, 20pin ..,
32p. QUANTITY PR ICES ON APPLICAT ION .

El 2 Se ri es. 2.2 ohm 10
SPECIAL RESISTOR PACK : 10 of each va lu e 2.20 to 2M2. 730 resistors only £6 .00 .
Amazing va lue . 1W Resistors , E12 range from 2.2 ohm to l aM. All S%. 5p each. 2W Resistors.
1

1OOnF, 4p each

**

tif'.,** Fully
guaranteed
Ideal present any time
/J

each. Green l8p each. Ye ll ow 1ap each. incl. Clios. 5mm RED 12p
BRIDGE REC'S : 1 tA 50V 3ap, 2A 200V 44p, 25A 50V £2.38, 25A 100V £2.41.
TRANS ISTORS: BC107/8/9 lOp, BC147/8/9 8p, BC182/3/4 9p, BCI72 Bp, BF200 28p,

J:,I

NE555 25p, LM 380 80p.
CM OS 4001 B 20p, 40118 20p, 4076 9Op, 4081 20p, 2N414 9Op.
ELECTROLYTICS : A;s A,';al; R;s Rad;a l; 1/63 C A 7p, 2 .2/25 R 4p, 4 .7/25 R 5p, 10/ 16 R
00/16 R 6p, 220/16 A
This advert is only a fraction of our range. send 25p for our la test catalogue. Please add 35p PIP
to all ord e rs. (Free over £S.OOl. Add 15% VAT to total. Send orde rs to:

No previous microcomputer experience necessary
All programming retained is on chip ROM

.

ALL CHAOMATAO NICS PROOUCTS SUPPLIED WITH MO NEY BACK GUARANTEE
PLEASE ALLOW 7-21 DAYS FOR DELIVERy
TO CHROMATRON ICS. RIVER WAY. HARLOW. ESSEX Telephone(027914186n
_

---------------------

Plea se send me
NAME _____________________________________________________
AD DRESS __________________________________________________

I enclose ch eq u e I PO va I

__

__

__

S'gnaIUte ____.,-______________________________________-'-P.:..W:.:..5:.:.::..:.:81.

Dept. PW6, MARCO TRADING,
The Old School, Edstaston, WE M, Shropshire SY4 5RJ,
All orders despatched by return 01 mail.
Tel : (094872) 464/465 ,
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From the World-Record Joystick People!

A REVOLUTIONARY ANTENNA
THEY CALLED "IMPOSSIBLE"
(Patent Applied for)
TVI-PROOF Amateur Bands 1.5 - lOMHz., incl.
"new" bands and 27MHz. (where legal)., SW BC
reception. PLUS!! STOP PRESS NEWS!! TWO
WAY OPERATION SOAK TEST ON 2 METRES
SUCCESSFUL!!
The small package antenna for the poor QTH. that measures 21 x 21 )( 21 !inches) and just
stands on top of the g8ar In shack! Directive on 80 , acts as vertical on higher freqs., many
BC stns. G2VF with 30 watts has enjoyed world-wide a50 's. Incredible low angle

radiation! Rotated by hand. two knob tuning. TRANSMISSION. particularly with respect
to size and freq. range, by SUCH A SMALL UNIT, has - we believe - been generally
thought IMPOSSIBLE. It has taken Partridge expertise. that product the JOYSTICK, etc.,
to prove otherwise and 10 bring you another efficient. compact, substantially harmonicfree complement to your hobby.

£60.00

(or write - 14p - or phone for literature)

2 METRE STOP PRESS. During recent opening, FM QSO's Western
Europe and Western G proved JOYFRAME as super vertical (or this
band, INDOOR OPERATION!

ANT EN N A S (our regular lines)
TH E J OYSTI C K VFA (Variable Freq. Antenna)
Only 230cm long, easily assembled and installed. Continuous
tuning 0.5-30MHz. Omni-directional. Substantially harmonic-FREE

SYSTEM

11

A"

For the SWL or 160m. Tx.

£48.55

One small antenna for 2m . band. 80/ 40/ 20/ 1Om .. + 3 " NEW"
bands. 27 Mhz. CB Band (where legal). 500 w capability. no TVI
creating harmonics. SWL's - SHORT WAVE BROADCAST BANDS
ATTHEIR BESTI
All this from the NEW PARTRIDGE

SUPERMATCH SYSTEM

Mail Order Only or callers by appointment.
All prices include VAT but add 50p post & packing.
VHF RF. POWER TRANSISTORS:Gain (db)
Output
Freq.
Price
Volts
(watts)
2N60B3
5.7
30w.
12
175MHz
£6.50
BlYB7A
9
B
12
175
£4.00
£2.50
SD1212-6
B.2
3
12
175
£0.75
BlW16A
10
t
12
175
PT4236A
10
1 min.
12
175
£0.75
£3.50
PT4555
B
25
12
BO
£4.50
PT4556C
7
40
12
BD
2N5070
13
25(pep)
24
30
£5.00
MDASOO B amp 50 vol t bridge rectifier OK for 12v PSU etc. 65p. 2 for £1 .1 5.
D UAL-GATE MOSFETS 3SK5 1 (40673) SOp, BFRB4 75p.
FETs E5565 12N3B19) 30p, TISBBA 4Op, BF256C 4Op, 2N43Bl 4Op.
BIPOLARS :- BF576. pnp VHF RF amp. FT1200 MHz 20p, 2N4957 pnp
VHF/ UHF RF amp nf only 3!db • 1GHz 30p, BF1BO 30p, BF166 VHF RF amp
25p, BFY90 UHF RF amp 95p, BF152 VHF mix/osc. 15p.
SILICON PIN DIODES for switching oscillators etc. up to 1000MHz - BA243
(VHF) 20p, BA244 (UHF) 25'p .
AUDIO AMP IC. TDA 10106 watt output adjustable to 9 watt. " 14 volt singlein-line type &. ideal for transceivers. receivers, record players, cassette players etc.
BARGAIN OFFER ONLY £1.35 two for £2.40. Supplied with data sheet showing
construction of stereo amp. full data sheet (19 pages) 20p.
27-30 MHz RECEIVER PRE - AMP. Have you a tired or old receiver with poor
performance above 25MHz then one of our super pre-amps is what you want :- 50
ohm imp. in & out 25db gain with better than 1db nf. ready built on PCB 60mmx40mm , adju stable gain control. only £8.00 or built into grey hammer finish die
cast box with BNC sockets £12 .50.
10.7 MHz SSB CRYSTAL FILTERS Cathodeon type BP4133 lower sideband
only, new & unused sm all size 38mm x 18mm x 15mm 200 ohm imp. give away
PRICE ONLY £4.00 each two for £7.00.
10.7 MHz CRYSTAL FILTJ!R for AM/ FM 12';' KHz channel spacing +3';' KHz "
3db ID type 024DE/923l. £7.00 e8.
MOTOROLA CAR RADIO PCBs complete less vol. cont. tuner etc. with circuit
SOp ea. four for £3.00.
CAR RADIO 470 KHz IF AMPS with stereo pre-amp IC. with circuit 65p.
CAR RADIO/ CASSElTE PLAYER stereo amps 5 watt/chan. with mUltigang
po t. matching amp to above IF amp board. Contains 2 TA7205P ICs. with circuit
£2.75.
BAG MIXED ELECTROLYTIC CAPACITORS 2.2mf - 1000MFd 100 £1 .60.
BAG OF MIXED RESISTORS t watt carbon film pre-formed type all with long
leads plus som e t wa tt std types 250 for £1 .60.
FEEDTHROUGH CAPACITORS 1000pf 500v solder in typ<;y dia . 10 tor' 2Sp.
FERRITE RINGS 12mm dia 10p e8. FERRITE BEADS FI< 1115 10 for 20p.
PRICE LIST 15p STAMP - FREE WITH ORDER.

TV SPARE PARTS
& COMPONENTS

£82.00

Can · be used from "i mpossible" locations. " no antenna space"
locations. caravans. high rise blocks. adaptable for mobile!
The associated JOYMATCH

SUPERMATCH ATU

£50.00

converts your existing JOYSTICK VFA to a SUPERMATCH
SYSTEM and will match about every other H F band antenna!

Receivers

RUGBY, WARWICKSHIRE CV22 SQ..!.
TEL: 76473 EVE 71066.

Type

TH E J OYF RAM E

COMPLETE JOYFRAME (incI.ATU)

.AIH

Transceivers

The Pract ical Wireless lV Sound Tuner.
Still unsurpassed! Parts still available. Price
List, copy of original article supplied on request.
(cost of set of parts £28.40 incl. pip & VAT)
Callers still welcome at shop premises.

STOP PRESS!!

CASH SAVING DEALS
FOR YAESU GEAR

MANOR SUPPLIES

(Tel. 01-7948751)
172 WEST END LANE, LONDON NW6.
(near

w. HampsteadJubilee and British Rail Stations).

PARTRIDGE "DIAL-A-QUOTE" SERVICE
FRG/ Rx.'s., FT/Tx.'s., with TVI-proo( antennas i( reqd ., some FREE
offers with Rx. deals. While you waited (or this ad., PRICES HAVE
FALLEN! REMEMBER it takes 2 MONTHS to get ads. updated, BUT
you can PHONE US NOW (or your QUOTE . SAVE TIME AS WELL
AS MONEY. 0843 62535 (ext. ) or 62839 after office hours.

..

G3CED
G3YfA

8

JUST TELEPHONE
YOUR CARD NUMBER
084362535 lext 51162839 aher office hoursl or send

14p

stamp for FREE literature. Prices correct as at press. NOTE
our prices are a lways INCLUSIVE OF VAT, carriage.
Prompt service too. goods usually despatched WITHIN 4 8
HOURS!
5 Partridge House.

Prospect Road . Broadstairs. Kent CTlO 1lD
(Callers by appointment) .

MIGHTY NINETY PACKS ALL

90PEa. lnc. VAT.
BUY SIX PACKS AND GET A SEVENTH PACK FREE'
POSTAGE UP TO 4 PACKS lSp PER PACK. 5 PACKS OR MORE POST FREE.

MNl
MN2
MN3
MN4
MNS
MN6
MN7
MN8
MN9
MN10
MN13
MN14
MN22
MN23

300 t wan pre-formed resistors.
200 and t watt resistors.
100 1 and 2 wa tt resistors.
50 wire wound resistors.
100 metal oxide resistors.
12 assorted potentiometers.
25 assorted pre· set resistors.
50 assorted elec trolytic caps.
100 assorted eel amic caps.
100 mixed caps, poly. ceramic.
elect. mica, etc.
20 assorted transistors.
40 1N4 148 diodes.
8 ·2" LEO ·s with clips 4 red,
2 yellow, 2 green)
lib nuts, sc rews washers, etc.

t

MN31
MN32
MN34
MN40
MN42
MN43
MN44
MN51
MNS2
MN53
MN54
MN58
MN61
MN62
MN63

'5 assorted trimmer caps .
15 30pF beehive trimmers.
25 min. glass reed switch.
50 polystyrene capacitors.
10 BC 107 transistors.
10 8Cl08 transistors.
10 slide switches spIce.
10 ·2" red led.
10 · 125" red led.
200·' mfd 25V ceramic disc.
200·01 mfd 25V ceramic disc.
2 x CA 723 voltage reg.
3 x np32 transistor.
3 x TIP31 transistor
30 mixed polvester caps.,
C2BO. Siemens. etc.

CHORDGATE LTD (Dept C)
75 Faringdon Road, Swindon, Wilts.

Tel.(0793)33877

Retail premises at above address.
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AERIALS

105
106
107
108
109
110
III
112
1 13

3 .00
9 .50
0 .50
2.1 6
1.80
2 .00
2 .60
2.64
3.80

Mount
FM Indoor Ribbon Aerial
4 Section Car Aerial (Stainless)

4
8
8
5

Section
Section
Section
Section

Car Aerial !Chromel
12DOmm Telescopic Aeria l
750mm TelescopIc Aerial
570mm Te lescopic Aerial

Roof Mount ing Aerial (Carl

AUDIO LEADS
114
5 pin - 3.5mm 3 & 5 connected
11 5
5 pin - 3.5mm 1 & 4 connected
116 Car Aerial Ext l ead
117 Mains Cassette lead
119 2 lo, 2 pin Plug in In line Stereo Jack Socket
120 Universal Car Adaptor Plug
123 20h. Coiled Guitar lead
125
5 pin to 5 pin DIN
126
5 pin to DIN to open ends
127
5 pin to DIN to 4 Phono Plugs
128
129
image)
130
2 pin Plug to 2 pin line Socket 5 mtrs
132
10 mtts
133
136 Headphone ext lead 7 mtrs
A.B.S . PLASTIC BOXES
141 4 " -..: 1" x 2 "
142 4.4" ... 1.22" x 2.44'"
143 4.7 5"x 1.56" x 2.56"
144 6 .00" , 2.00" x 3 .15"
145 7.5" , 2.38" <4.33"
146 2.8" x4 .37" x 1.63"
147 3 .78" , 6.33" x2.06"
148 5.63" x4 .14" x2 .19"
149 5.63" x 6 .7" x2.19"
150 6.65" x4 .98" x 2. 76"
151 9.57" x 7.36" x 4.06"

1.08
1.24
1 .30
1 .50
2. 64
1.40
1 .92
2.1 4
2.62
3 .84
5 .82

VERO CASES
152 l " x 213/16" x 115/ 16" Black
153 1 x 213/ 1
115116" White
154 Vera 3" )( S,." x 8 " box

0.47
0.47
4.82

INST RUM ENT CAS ES
155
156
15 7
X4 Xl
9 " .I( S ":.. 2 "
158 6"

1.70
2.63
1.64
2.20

ALUM BOXES
159 S1" :.: 2t" .I( I t "
160
161
T"
162 5r
163 4 >21" x 2'
164 3" , 2 x I "
165
166
167 6"x 4H X2"
168 Sloping Box -la rge
169 Sloping Box - Small

0.8 3
0 .83
0 .8 3
0 .93
0 .B3
0 .57
1 .30
1.68
1.12
6.97
4 .63

CAS SETTES
301 low Cost C60
302 low Cost C90
303 low Cost C120
304 30 Min l etter Tape
305 Empty library Case

0 .36
0.45
0.65
0 .38
0 .1 2

r

t"

j ""

CAPS. CHOKES. TRIMMERS

327
32B

329
330
33 1
332
333
334
335
336
337
338
339
340
357
358
359
360
361
362
363
364

J ackson
Jackson
Jackson
Jackson

Coupling
Slow Mo tion Drive
300PF Dilecon
SOOPF Dilecon

Jackson 0 1-365P F

Jackson 02-365PF Dual
Jackson S04 10PF
Jackson S04 25PF
Jackson S04 SOP F
Jackson B04 lOOP F
Trimmer Cap 40PF
Trimmer Cap 250PF
Trimmer Cap 450PF
Trimmer Cap 750PF
Repanco CH 1 2.5MH
Repanco CH2 5.0MH
Repanco CH3 7.5MH
Repanco CH4 10.0MH
Repanco CH5 1.5MH
Repanco CH6 SUH
Repanco ORX 1 Coil
Repanco ORA2 Coil

ELECTROLYTIC CA PACITORS
430
470uF 50v
43 1 1000uF 25v
432 1000uF 63v
433 l 000uF l00v
43 5 2200uF 25v
436 2200u F 40v
437 2200uF 100v
438 3300uF 100v
439 4700uF 2Sv
440 4700uF 63v
BATTERY HOLDERS
200 Bait Holder 2 :.: HP7 short
201 Ban Holder 4 -..: H P7 short
202 Ban Holder 6 'It H P7 short
203 Batt Holder 4 ", H P7 long
204 PP3 Battery Clips
205 PP9 Battery Clips
206 Batt Holder 4 HP'1 long
207 BattHolder4 .... HP11 short
208 Batt Holder 4 x HP2 long

0 .74
1.38
2 .64
3.10
2 .86
4 .34
2.62
2 .88
2 .88
3 .4 2
0 .20
0 .25
0 .30
0 .34
0 .44
0 .50
0.50
0 .56
0 .44
0 .38
0 .60
1.00
0 .30
0 .40
1 .00
1.25
0.70
1.20
2.00
2.40
0 .90
2.30
0 .1 8
0.19
0.20
0 .1 9
0 .07
0 .12
0 .25
0 .25
0 .30

ETCHANT ANO PENS
1610
16 11
1612

Dalo Etch Resis1 Pen
Ferric Chloride fib pack
.Pentel Etch ReSist Pen

0 .90
0 .95
0 .65

0 .65
0 .6 5
1 .00
0.48
0 .74
0 .52
1.50
0.65
0.65
1.00
0 .75
0 .72
0 .55
0.85
0 .65
1 .50

ENAM . COPP ER W IRE 20.
1.00
365 40swg
0 .88
366 38 swg
367 36 swg
0.90
0
.B2
34swg
368
0 .80
369 32 swg
3 70 30swg
0 .80
3 71 28swg
0 .76
0 .74
372 26swg
373 24 swg
0 .66
374 22 swg
0.62
375 20 swg
0.60
376 18 swg
0 .60
0 .52
377 16swg
378 14 swg
0 .52
T INNEO COP. W IRE 40.
379 24swg
0.94
0 .83
380 22 swg
381 20swg
0.86
382 18 swg
0 .90
0 .78
383 16 swg
HARDWARE IN PACKS
O F 25
0 .70
8 39 OBA 1" Bol t
0 .40
840
842
0 .35
843 2BA
0 .30
BOil
844 28A " Boil
0 .32
845 4 BA "8011
0 .28
846
0 .20
847
0 .18
848 6BA T" 8011
0 .24
0 .18
849 6BA ,,, Boil
850 6BA
Boil
0 .20
851 OBA older Tags 0 .2 0
852 2BASolderTags 0 .16
853 4BA Solder Tags 0 .14
854 6BASolderTags 0.12
855 OBA Full Nut
0 .42
0 .2 6
856 2BA Full Nut
857 4BA Full Nut
0.18
858 6eA Full Nut
0 .18
859 OBAWasher
0.12
860 2BAWasher
0 .09
861 4BAWasher
0 .09
862 68AWasher
0 .09

rt:
t:

I"

FUSE HOLDERS
506 20mm Chassis Fuse
507
508
509
510

Holder 0. 14
1 t " Chassis Fuse
Holder 0.14
1t" Ca r in line Fuse
Holder 0 .12
20mm Panel Fuse
Holder 0.2 6
1 i" Panel Fuse Holder

0.3 2

FUSES:

Q uick Blow 2 0 m m :

611
612
613
614
615
616
617
618
6 19
620
621

150mA
250MA
500MA
800MA
1 Amp
1.5 Amp
2.0 Amp
2.5 Amp
3.0 Amp
3 .15Amp
5.0 Amp
Semi Del.y : 20mm
622 100MA
623 250 MA
624 500MA
625 1 Amp
626 1.6Amp
627 2Amp
628 2.5Amp
629 3.1 S Amp
630 5.0Amp

0.06
0.06
0 .06
0 .07
0 .06
0.07
0 .06
0.06
0 .06
0.07
0 .06

631
632
634
635
636
637
638
369
641
642

0 .06
0 .06
0 .06
0 .06
.0 .06
0 .06
0 .06
0 .06
0 .06
0 .06

Quick Blow : 1 t":

250MA
500MA
800MA

1 Amp
1.5Amp

2.0 Amp
2.5 Amp

3Amp
4Amp
5Amp

BI-PAII

0 .07
0 .07
0 .07
0 .07
0 .07
0 .07
0 .07
0 .07
0 .07

KNOBS
1101 Btack/Sitver Knob
1102 Large Calibrated Knob
1103 Alii PA 100 Knob
1104 Heavy Brushed Alii Knob 15mm
1105 Heavy Brushed Alii Knob 22mm
1106 Heavy Brushed Alii Knob 28mm
1107 Matt Black Knob 17mm
1108 Matt Black Knob 24mm
1109 Matt Black Knob 28mm
111 0 All Metal Sera ted Edge Knob 15mm
11 11 All Metal Se rated Edge Knob 24mm
1112
30mm
111 3
1114 Black Pointer Knob
1115 Black/Chrome Instrument Knob 22mm
1116 Alii Push Button Knob 11 mm
11 17

1118
1119

0 .28
0.30
0.46
0 .3 2
0 .4 0
0.5 2
0.4 0
0 .46
0 .56
0 .34
0 .48
0 .60
0 .24
0 .22
0 .3 2
0 .14
0.12
0 .14
0 .2 2

Black Plastic Slider Knob
Chrome Slider Knob
Chrome/Black Slider Knob

MICROPHONES e .c.
1325 Crystal Desk Mike
1326 Cassette Mike 2 .4mm • 3.5mm Plugs
1327 Dynamic Cassette Mike
1328 Dual Imp Dynamic Mike
1329 Dual Imp Conden ser Mike
1330 Plastic Mike Holder
1331 Windshield Medium (pair)
1332
1333
1334 Gooseneck 51 5mm (Chrome)
1335 Mike Floor Stand
1336 Cassette Deck Mike 5K ohm
1337 Mike Boom Arm
1338 Crystal Mike Insert
1339 Two-Station Intercom
1340 Mobile or CB Mike 600 ohms
1341 Mobi le or CB Mike 250 ohms
SEMICONDUCTOR HAROWARE
867 T0220
868 T03
Insulating kits
869 S0 5 5
870 T066
in pa cks of S
871 T064
872 T048
873 T03 Single Heat Sink
B74 T03 Double Heat Sink
875 Double Sided Heat Sink
876 T05/ 39 Heat Sink
877 T018 Heat Sink
878 TOl Heat Sink
879 T0220 Hea. Sink
880 T066 Transistor Cover
881 T03 Transistor Cover

0 .20
0 .20
0. 2 0
0.20
0 .20
0 .2 0
0 .26
1.3 5
2.65
0 .1 5
0 .1 5
0 .10
0.1 5
0 .1 4
0 .14

METERS
1305 2" Meter 2 Amps
1307 2" Meter 50UA
1308 2" Me.er 100UA
1309 2" Meter SOOUA
1310 2HMeter l MA
1311 2" Meter 50 volts
1312 SWR and FS Meter
1313 SWR and Power Meter
1315 Test Meter 20,000 OPV
1316 Multi Tester RE 185M
1317 Double VU Meter
1319 100-0-100 UA M eler 45mm
1320 Min level Meter 23mm
1321 VU Meter 40mm
1322 Test Meter lOQOPV
1323 Test Meter 20,000 OPV
1324 Test Meter 50,000 OPV

2.88
2.8B
2.B8
2.88
2.88
2.88
9.50
11.90
24 .7 5
40.00
3.25
1 .90
0 .95
1 .96
6.50
1 1.40
19.7 5

SWITCHE S
1958 Min SPST Toggle Switch
1959 Min SPDT Toggle Switch
1960 Min DPDT Toggle Switch
1961 Min DPDT Centre Off Switch
1962 Push Button SPST
1963 Push Bunon SPOT
1964 Push Button DPDT
1965 1P 12W Rotary Switch
1966 2P 6W Rotary Switch
1967 3P 4W Rotary Switch
1968 4P 3W Rotary Swilch
1973 Min OP DT Slide Switch
1974 Std Slide Switch
1975 SPST Toggle Switch
1976 DPDT Toggle Switch
1977 Rotary On -Off Switch
1978 Push to Make Switch
1979 Push to Break Switch
1981 SPST Rocker Switch (Slack)
1982 SPST Rocker Switch (White)
1983 SPST Rocker Switch (Bluel
1984 SPST Rocker Switch (Yellow)
1985 SPST Rocker Switch (l um inous)
1986 Sub min SPSTToggle Switch
1987 Sub min SPOT Toggle Switch
1988 Sub min OPDT Toggle Swi tch
1989 Keyboard 24 way
1990 Keyboard 40 way
1991 Keyboard Switch
1992 Push to Make Switch (metal body)

0 .70
0 .75
0 .80
0.95
0 .90
0 .95
0.98
0 .60
0 .60
0 .60
0 .60
0.1 5
0 .16
0 .33
0.46
0 .56
0.15
0 .1 9
0.32
0 .32
0 .3 2
0. 32
0.3 2

0 .54
0.58
0 .62
1 .50
1.60
0. 20
0 ,32

TOOLS CROC CLIPS ETC
2001
2002
2003
2004.
2005
2006
2007
200B
2009
20 10
2011
2012
2013
2014
20 15
2016

Insulated croc clips (Red)
0.06
Insulated croc clips !Black)
0 .0 6
1! insulated croc clips (R ed)
0.07
1 insulated croc clips (Black)
0.07 .
3 Amp croc clips 1OOmm per pai r 0 .74
Test leads
0 .5 5
1.70
Test lead Kit
4mm Test lead Set
1.36
4mm Test Prods Set
0.52
1.4 0
Pincer Action Prod Set
Cutlers
5.50
Pl iers
5. 20
Croc clip lest set
1.00
Resis1ance sub box
4 .30
IC Extraction Tool
0.64
Neon Mains Tester/ Screwdriver
0 .52

3.30
1.46
1.86
10.50
13.20
0.66
1.38
1.92
2.60
3.50
10.70
5 .30
8 .80
0 .5 2
6 .60
5 .98
6 .00

SOLO ERIN G EQUIPMENT
1925 12 volt soldering iron MU<
1927 Multicore solder 22 swg tube
1928 Multicore solder 22 swg reel
1929

1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941

1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957

Multicore solder 18 swg reel
Oeso lder braid
X25 Soldering Iron

Bit
X25 3/32 " replacement Bit
X25 Replacement Element
Oesolder Pump
Desolder Pump Nozzles
SK 1 Soldering Kit
ST3 Iron Stand
HorizontallC
Bit
Vertical IC Desoldering Bit
Antex Heat Shunt
CCN240 Soldering Iron
CCN240 3/ 32 " Replacement Bit
Bit
CCN240 Replacement Element
C240 SolderinR Iron
C240 3/ 32 H Replacement Bit
Bit
C240 Replacement Element
Bit
Model G 1-" Replacement Bit
Model G 3/ 16" Replacement Bit
Model G Replacement Element

MAINS PLUGS AND SOCKETS
1618 13 Amp Rubber Plug
1619 13 Amp Plastic Plug
1620 13 Amp f ree Socket
162 1 13 Amp 2 way Free Socket
1622 13 Amp 4 way Free Socket
20 19 2 Amp Terminal Block
12way
2020 5 Amp Terminal Block

I

POTS
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
186 1
1862
1863
1864
1865
1866
1867
1868
1869
1870
187 1
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1B95
1896
1897
1898
1899

IK
2K2
4K7
10K
22K
47K
lOOK
220K
470K
lM
2M2
4K7
10K
22K
47K
l OOK
220K
470K
IM
2M2
4K7
10K
22K
47K
lOOK
220K
470K
lM
2M2
4K7
10K
22K
47K
lOOK
220K
470K
lM
2M2

Un Single Pots
Un Single Pots
Un Single Pots
Un Single Pots
Un Single Pots
Un Single Pots
Un Single Pots
Un Single Pot s
Un Single Pots
Lin Single Pots
lin Single Pots
l og Single Pots
log Single Pots
l og Single Pots
log Single Pots
log Single Pots
log Single Pots
log Single Pots
l og Single Pots
Un Dual Pots
Un Dual Pots
Un Dual Pots
Un Dual Pots
Un Dual Pots
lin Dual Pots
Un Dual Pots
Un Dual Pots
log Dual Pots
l og Dual Pots
log Dual Pots
log Dual Pots
log Dual Pots
Log Dual Pots
log Dual Pots
Log Dua l Pots
l og Dual Pots

4K7
10K
22K
47K
lOOK
220K
470K
lM
2M2
4K7
10K
22K
47K
lOOK
220K
470K
lM
2M2
l OOK
5K
5K

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
88
88
88
88
88
88
88
88
88
88
88
88
88
88
88
88
88
88

lin switched pots
68
un switched pots
68
Un switched pots
68
lin switched pots
68
Un swilched pots
68
Un switched pots
68
Un switched pots
68
Un switched pots
68
lin switched pots
68
log switched rots
68
log switched pots
68
l og switched pots
68
log switched pots
68
log switched pots
68
log switched pots
68
log switched pots
68
l og switched pots
68
log switched po ts
68
log-Anti log Dual Pot 88
log pot 16mm switched 3 6
log pot 17mm SWitched 4 8
85
10 ohm wire wound pots
85
22 ohm wire wound pots
85
47 ohm wire wound pots
85
100 ohm wire wound pots
85
220 ohm wire wound pots ·
85
470 oh m wire wound pots
85
1 K ohm wire wound pots
85
2 K ohm wire wound pots
85
4K 7 ohm wire wound pots

5.46
1.00
3.50
3 .50
0 .7 5
4. 20
0 .50
0.50
0 .50
1 .80
5 .56
0.64
7.00
1 .60
1 .95
1 .95
0 .15
4. 20
0.50
0 .50
0.50
1.90
4 .20
0.50
0.50
0.50
1.70
4.20
0 .50
0 .50
0 .50
1 .90
0 .52
0 .46
0 .50
1.50
4 .2 0
0 .24
0.24

MIN PRESETS 9 p EACll
1801 100 ohm
Horizontal
1802 220 ohm
Horizontal
1803 470 ohm
Horizontal
1804 lK
Horizontal
1805 2K2
Horizontal
1806 4K7
Horizontal
1807 10K
Horizontal
1808 22K
Horizontal
1809 47K
Horizontal
1810 lOOK
Horizontal
18 1 1 220K
Horizontal
1812 470K
Horizontal
18 13 l M
Horizontal
1814 2M2
Horizontal
1815 4M 7
. Horizontal
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830

100 ohm
220 ohm
470 ohm

lK
2K2
4K7
10K
22K
47K
lOOK
220K
470K
lM
2M2
4M7

vertical
vertica l
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical

TRANSFORMERS
2021 6-O-6v l00mA
20229·0·9v7SmA
2023 12-0-12'1 l 00mA
2024 ()'6v 0-6'1 280mA
202S(). 12vo-12v 150mA
2026 6·0-6v 1 Amp
2027 9·Q..9v t Amp
202812-0- 12'11 Amp
2029 tS..o-I5v 1 Amp
2031 Multi tap tAmp
2032 Multi tap 1 Amp
2033 Multi tap 2 Amp
2034 0-35v t.7 Amp
2035 ()'55v 2 Amp
2036 0· 17v 750mA
2037 Min audio OUtput
2038 min audio driver
20390-20'1 1 Amp
20400-45·55'1 t.5 Amp$
2041 0-55·65'1 1 Amps
20420-25'12 Amps
204315·0·15 t 50mA

• . 90
• .90
1.1&

1.1.

....
"00

•. 00

•. SO
2.75

....
....
.....
....
3."

4.80

4.90
8 .85
2.85
0 .25

3.00

8 .45

•. SO

2 017
PICK UP FOR
ACOUSTI C GUITAR
£5.50
2018
TE LEPHONE
PICK UP CO IL
£0.66

CABLE
pe r m etr e 170
390 light Mic Cable
0.10 QUIC K TEST BLOCK
391 Twin Mic Cable
0.1 9 ' KEYNE CTOR '
392 Fig . 8 Stereo Cable
0.1 2 £6.50
0.35
393 4 Way SCR Cable
394 4 Way Ind. Screened Cable
0 .18 MAINS FUSES
395 Heavy Mic Cable
0.2 5 13A PLUG TYPE
396 3 Amp 3 Core Mains Cable
0 .16
643 2A
lA }
397 Twin Oval Mains
0.10 644
0 .07 645 3A
398 Fig. 8 Speaker Cable
£ 0 .12 each
399 l ow loss Coax. 75 ohms
0 .2 0 646 5A
400 Uniradio 76-500hms coax.
0 .30 647 13A

Send your orders.o Oept PW5 BI - PAK PO BOX 6 WARE HERTS
SHOP AT 3 BALOOCK ST WARE HERTS
TERMS CASH WITH ORDER . SAME DAY DESPATCH, ACCESS ,

BARClAYCARD ALSO ACCEPTED TEL (092013182 GIRO 388 7006
ADD 15'1" VAT AND 50p PER ORDER POSTAGE AND PACKING
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SUPERSOUND 13 HI-FI MONO AMPLIFIER
A superb solid state audio amplifier. Brand new
components througho ut. 5 silicon transi stors plus 2 power
output transistors in push -pull. Full wave rectification.
Output approx. 13 watts r .m.s. into 8 ohms. Frequency
res ponse

±

12Hz 30KHz

:!OO/ 240V Mains o perated Solid State FM AM
Stereo Tuner.
540· 1605
M . W . A . M.
KH z VHF ' FM SS- IOM

3db. Fully integrated pre·

amplifier stage with se parate Volume. Bass boost and Treble cut controls. Suitable for 8· 15 ohm speakers. Input for

cera mic o r crystal cartridge. Sensitivity approx . 40mV for
rull output. Supplied ready built a nd tested. wit h kn obs. escutcheon r.anel. input arid output plugs. Overall ' size 3"
high x 6' wide x H" deep. AC 2OO/ 250V. PRICE
£18·40, P. & P. £2 ·50 . .

HARVERSONIC MODEL P.A. TWO ZERO
advanced solid state gene ral purpose mono amplifier suitable for
Puhlic ."",duress svstenl. Disco. Guitar. Gram . etc. Features 3 in ·
d ividualh' eont rolfed input s (each input has a se parate 2 stage pre·
am p.). Input I. !SmV into 47k . Input 2. 15ntV into 47k (suitable for
usc wilh mic. or guitar etc.). In put 3. 200mV into I meg. sui table for
An

p:mcl. Output sockct

with

:l

0 11

rear of chassis for an 8 ohm or 16 ohm

hrushed anodi sed alum inium front escutcheon. For ac mains
2001240 volts. Size approx. 12f in wide x 5in high x 7+in

<Jeep
Special price £29.00 + £3·25 carriage and pac king.

" POLY I'LA:"AR " WAFER-TYPE . WIIJE RANGE
EI.ECTRO·OYN .- \M IC SPEAKER
Si l.c I l r X 14M - X
oeep. \VciRht 1901.. Power
hanul ing
r .m .s. (40\V peak). Impcdance X o hm
unl}.·_ Re s po nsc 40i-l z-20kf-17.. C an be m ou nted on
walls. doors. und er table s . etc .. and used with
or without baffle. Send S.A.E. for full uetail!".
Onl y £9·20 each + p. & p. (onc £ 1·40. two £ 1·80).

A brand new 22 transistor hi-fi stereo

of superior
de sign made by a we ll · known Britis h m anu fac turer. for a
new &
now cancelled con tract o rd er. The unit is
tcs ted on a p ri nted c irc uit panel sizc a pprox . 6:;-" x 4t' x
I{-" h. uSin g hi gh grade discrete components. tlrief
s pecification: 15 wa ll S r.m.s. per channel OIP into 8 ohms.
(o/ p stages fully protected again st sIc) lI P 60mV. for
• ceramic cartridge. Provi sion for tape i/ p & o/p. Only requires the :.tddition or a 40 volt @ 2 amp. power supply &
the ba ss. treble. bal:.tnce & vol.
(standard types).
FULL Ci rcuit di agram & connection detail s s unl1lied. Price
with edg.e connecl o rs. Only £9.00 + SOp p. & p.
IF ORDERED WITH AMPLIFIER: ·
-2 s tage p re -amp . for mag . cart. RI AA corrected £2·50.
M a ins lran sfo rmcr. rectifier. s moothin g condense r £4·00 +
£2·50 p. & p. Sct o f 4 pot s. £2 ·50 (while s tocks las t).

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

MAINS OPERATED SOLID STATE
AM /FM STEREO TUNER

A re a ll y first-class Hi-Fi Ste reo Amplifier Ki't . Uses 14
transistors including Silicon Transistors in the first five

stages on each channel n:sulting in even lower noise
level with improved sensitivi ty. Integral pre-amp with
Bass. Treble and two Volume Controls. Suitable for use
with Ceramic or en'stal cartridKcs. Very simple to
modify 10 suit magneti c cartridge-instructio ns inc luded . Output s taKc for any speakers from. 8 10 15
ohms. Compact design . a ll part s supplied IOcludin$l:
drilled metalwork . high quality ready drilled printed
circuit b oa rd with componcnt identification c1earl}'
marked. s mart brushed ano dised a lumjn;um front
panel with malching knobs. wire. so lder. nllls. boltsno extra s to buy. Simple step by step instruc tions
enable any con!'truc tor to build an amplifier to be
pro ud of. Brief specification :
\)utput: 1-1- waus

MHL

Built-in Ferrite rod aerial
fo r M .W . Full A FC and
AGC on AM and FM.
Stereo
Beacon
Lamp
Indi G..I ltn . Huilt in Prc!-amps with variable o utput
\"oltage adjustable by prc-set control. Ma x O l p Vollal'le
600111 \" R MS int o 20K . Simulated Teak fini s h cab inet.
\Vill matl.:h a lruost
amplifier. Size Hj"w
4 " h ··
" d aPrlrOx.
UMITED NUMBER ONLY at £29·00 + £2·60 P. & P.

10/14 WATT HI-FI AMPLIFIER
KIT

r:i3 Jll
I M 0 : Full power handwidth: ± 3dll 12-15 .000 Hz .
Bass boos t app ro x. to ±
Treble l:ut apDrox. to
- 16J B. Negative fecJba c k I Mu H ovcr main amp .
Powcr reQuiremcnts 35\'. at I . 0 amp.
OvcraJl Size 12 - \\' . X S"d . x 2rh.
Full y detailed 8 page construction manual and parts

A stvlishl... finished monaural
amplifier "'ith an output of 14

iT send.

6

1---------------------1

STEREO i\"1AG:"ETIC PRE-:\\lP. Sc:n s. "01\' in for
IOOmV ,J Ut. 15 to 35V nCJ!. carth. E<..Iu . ± IdB fro m
20H z 10
H I.. InPlIl
47 K . Si/.c I - x '
2i" x i:" H. £3 · 20 + 30p P. & P.

HARVERSON SURPLUS CO. LTD .

.-\ so lid s tate stereo amplifier
wi th an output of
.' -4 wa lt s per channe l into X ohm speakers. Using the
latest hil!!h tec hnology inte gra tcJ circuit amplifiers \I,lith
built in short term thermal overloau protcction. All
compo nent s includinf,! ' rec lilier smoo thin g capaci tor.
fuse. tone I.:ontrol. vo lum e co ntrols. 2 pin din speake r
socket s & 5 pin din tape rec. 'pla y socket are mounted on
the printed c ircuit panel. SilC approx. 91 - x 2J - x I
max . Jcpth . Supplied br<Jnd new & tes ted. with ·knobs.
brushcJ anodised aluminium 2 way escu tche o n (to allow
the amplifier to be mounteu horizontally o r vertica lly) at
only £10·40 plus 90p P. & P. Mains transformer with an
output of 17v al c at 500mla can be supplied at £2· 15 +
70p P. & P. if required. Full connection detail s su lied.
All prices and specifications correct at time of press and
s ubiect 10 al trralion without notice.

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

(Dept. P.W.) 170 MERTON HIGH ST., LONI;ION, S.W. 19.
.i ffl"

Slul !' ,,,1.

{i::fs p. & P. £ I. 20

CABINET
£6·20 P. & P. £2·00
SPECIAL OFFER-<>nIy £25·80 !faD 3 Item.
ordered at one time plus £2.80 P. & P.
Full after sales service
Also avail. ready built and tes ted £32·20 t P. & P. £2·80.
:':.S::T:':E:';
. R::E:!'O':';"4=4":":'=='----i

separately. ONLY £18·40, P. & P. 0 · 20. Also available ready built
and tesled £22·50. P. & P. .0·20.
STEREO OECOOER MK.II
SIZE I-t- " x 2.5/ 16" x -!-" ready built. Pre·aligned and tested for 1016V neg. earth operat ion'. Can be fitted to almost any FM VHf radio
or tuner. Stereo beacon light can be filled if required. Full details and
inslruClitlfl s supplied £7 .00 plus JOp P. & P. Stereo bc:lcon light if
rea uired 400 extra.

plu.s .large

tpMoaWRnEeRlICpAIOCDuKt KcolTmponents 33p ext£r a!20 .. & P. £2 .00

mike and gram allow records
and annou ncements to follow
each o.her. Full y ,h rouded «e.
';on wou nd Ou'pul lran,former
to match J· 15 n
and 2 independent volume controls. and
separate bass and treble controls are IIro\'ided !ivin g good lift and

Tel.: 01-540 3985

Open 9.30-S.JO Mon. to Fri. 9.30-5 Sat. C/o.ed W.d.

SPECIAL OFFER SURPLUS STOCK TO CLEAR. BULK PURCHASE

TRANSISTORS
CILl08lplast;c BCIOBI. BCI71A, BC320.
BF393. 2N5447. 2N5449 .• 11 at 9p each.
10 lor 70p. 100 for
.

...
.

.

:

MIXEO COMPONENT PACKS
CAPACITORS
Assorted types and values, polyester,
polystyrene, ceramic, electrolytics, etc. A
fine selection of usefu l compo nents.
100 for (1.00 500 for (3.20.
RESISTORS
Carbon film, composition, oxide, etc. Mainly
5% E24 series, % and Y2 Watt, but some
precision 1% and 2% generally included, also
a few 1 Watt and above. A wide range for all
purposes.
250 for (1 .20 1.000 lor £3.60.

*'

OPTO SWITCH
Type OPS814. Con sisls of an infra-red source
and sensor in a slotted mounti ng allowing the
beam to be broken by any solid object in the
3 )( 8mm slot. Useful for limit switching. end
of tape detection. and even contactless
electronic ignition.
A.S. Components trade price £2.25 each.
OUR PAICE 85p each! 10 for £7.20

ZETTLER LOW PROFILE RELAY
Type AZ535·Q8· 1. Only l1mm deep.
allowing PCS 's to fit in conf ined spaces. Coil
resistance 440A, operating voltage 17. 5V to
28V C24V nominal) . Contacts: SPc/o silver
with gold flash. Rated 110V D.C. 125V A.C.
Max . current 3A. A Iligh Qual ity professional
relay at a ridiculously low price: 48p each,

r---------------------------,
TRANSFORMER , 1 I
Bargain lists of quality components FREE
240V primary, lapped for 115V. Secondary

Wye Valley Electronics
...

AU 110
AUIU
BC 107
BCI08
BC 109
BCY34
BO U I
BOI 32
BOl35
BDU6
BDU 7
BDU8
BDU9
BDI40
BFI 80
BF258
BFY50
BFY 51
BTI06
BUI05
Bl!205

PENCE
250
250
80
80
80
200
250
250
210
210
210
210
2 10
210
180
180
140
140
325
400
400

DTY
5
5
5
5
5
5
50
5
10
5
3
3
3
3
)
3
3
5
5
5
5

BU208
CI06D
OL 707
0L747
LM 380
LM381
NE555
OC29
OC35
R2540
TBA520
TBA530
TBA540
TBA 550
TBA560
TBA800
TBA920
TIP29
TIP30
TIP 32
TIP41

PENCE
450
130
300
600
325
500
900
350
800
550
300
300
300
300
300
150
315
100
100
100
120

DTY
5
5
10
5
5
5
5
5
5
10
10
5
10
5
10
5
5
5
5
5
5

TIP2955
TIP3055
2N5061
2N3055
7402
74 14
7442
7447
7490
7473
7474
7485
7493
7495
74107
74119
74141
74157
74175
74180
74182

PENCE
225
225
100
210
45
200
200
250
140
180
230
380
230
250
150
500
190
300
250
350
350

a nd VAT at 15% . Govl. Colleges, ete orders accepted .
Quolations given for Large Quantities.

SUNMIT E.LECTRONICS LTD.
96 PEEL ROAO. WEMBLEY, MIDDLESEX. ENGLAND. TEL. 01·908 1918

ELECTROL YTlCS
Radial, axial and PCB types, values from lmF
to 1OOOmF. Not to be missed!
100 for (2.60 500 lor (10.BO.

Send S.A.E. for your copy today!
Postage tree above £10.00, please add 60p
below this amount. 15% VAT should be
added to your order total.
ACCESS orders accepted : write or phone
Oean (0594141267 .

DTY
PENCE DTY
8
1 11 4
1600
2
8
,"In
1600
2
I
2708
)20
10
I
2716
500
10
220
10
I
2114
411 6
220
5
I
10 7805
480
10
10 78 12
480
10
10 78 15
480
10
10 78 18
480
10
10 7824
480
10
10 7905
450
10
10 ,\ C 126 160
10
10 ,\CI27 160
10
160
10
10 Ae l28
10 AC I87
160
10
10 ,\e188 160
10
5
,\D149 250
10
10 AOl61 BO
5
10 AOl 62 2)0
5
AUI03 l50
5
2
Callers by appointment only.
Pl ease add 30p. P& P

12·0-12, rated 4VA. Connections by spills lor
PCB mounting, wire wrap, or normal soldered
connections.
95p each. 10 lor £7.40

OPERATIONAL AMPLIFIER
Op. amp. type 709. A general purpose device
in a 14-pin 01 L pack age. Applications similar
to 741. bu t externallrequency compensation
allows operation at higher fr equencies 100.
18p each, 10 tor £1. 50.

PROGRESSIVE RADIO
ALL ORDERS DESPATCHED BY RETURN POST
SEMICONDUCTORS. 2N5062 1100V BOOmA) SCR lap. BX504 opto ;50lalor 25p. CA3130
95p. TDA2611A £1.70p. Tag4443 SCR 45p. Texas R103 8 powertrans, 5Op. TDA1151 26p.
SWITCHES. Min . toggle-s. SPST Bx 5 x 7mm 42.p, DPOT 8 x 7 x 7mm SSp. DPOT cloff
12 x 11 x9mm 77p. HEAVY DUTY· DPOT 240VAC 10 Amp 35p. PUSH TYPE. push. on 16 x6mm
15p, push to break version 17p. MERCURY (TILT) SWITCH, l " x." 3&p.
ANTEX SOLDERING IRONS , Models C15. CX17 and X25 all £3.95 each. NSAl198 8t
digil multiplexed displays. t om. cath. with data sheet £1 .45p. SPECIAL OFFER TIL209 Red
LEO's 10 for 75p. 0.2" lEOS. red, yellow, green 10p each.
LINEAR I.C:s. LM300 40p. LM301 55p. LM30B £1.30, LM324 £1.00. LM3BB 95p, LM35B
50p. LM386 90p, LM39 00 BOp, LM3909 75p, CA1310 £1 .70. CA30 1B £1 .00. CA302B
£1.30. CA3035 £2 .20,
a5p. CA309B 95p, CA3130 95p. CA3140 37p, MC1303
£1 .40, MC1312 £1 .60. MC 1330 £1 .40, MC145B 4Op, NE550 £1 .00, NE544 £1.40, NE565
£1 .70. NE566 £1.70, TAA 55040p. TAA621 £2.20, NE556 50p, Cl06D SCR 35p.
JACKSONS C804 50pf va (. capacitors SOp each.
STABILISED POWER SUPPLY, 240 vac input 13.8 volts at 3/ 5 Amps DC output. £14.76p.
JUMPER TEST LEAD SETS. 10 pairs of leads wilh insulated crocs each end SOp.
40KHZ TRANSDUCERS, RX/TX £3.50 pa;'.
STC BREAK GLASS FIR E ALARM UNITS , neww;th mounting box £1.SOp.
'MINIATURE SOLID STATE BUZZERS. 2 voltages available. 6 or 12VOC 7Sp each. Loud
12 volt buzzers 6Sp.
Cash with order please, official orders welcome from schools etc., please add 30p
postage and packing. VA T inclusive. SAE for latest illustrated stock list.

IQ
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RECEIVER

Technical
Training in
Radio,
Television and
Electronics

LOWEST
PRICES

FROM

r-----MEDIUM WAVE/SHORT WAVE-------,
Trio R-10DD is iJ high class genera l coverage receiver covering 30 bands between 200kHz and
30MHz with a PLL synt hesisor. Bot h dig ital display readout (1 kHz resolution) and analog dis·
play (10kHz) resolution are provided for easy and accurate tuning. Th e R- 10DO also includes a
quartz digital clock with tim er, three IF filte rs. RF ATT and tone contrOl, etc. to ensure the best
receiving conditions for each mode. 240V AC. 12V DC supply. £285

.--------AIRBAND ( V H F ) - - - - - - - ,
Signal RS,7 portable , fullv tun eable 118 10

lowe AP12 portabl e 12 crystal controll ed

143 MHz with provision fo r 3 crysta ls (extra)
, .BJ,JV Sensitivity. Fi ne Tuning control ,
Telescopic aerial . £49

channels. rechargeable batteries & cha rger includ ed. Mic ro·compute r tu ning. O.5jJV sensitivitv £89 + crys tals £2 .80 ea .

Signal R512 - automatica lly scans up to 8
crystal controlled channels, lOCk-out facility.
. 240Vac/ 12Vdc supply. Incl. 8 chs. £146.50

Regency D igital Flight Scan - full y synthesised to search 108 to 136MHz + 16 selectabl e sca n channels + 2 priority channels.
240Va cJ 12Vdc supply. £215

ICS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the field of electronicsnow 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 .

.-------MARINE/AMATEUR (VHF)-----,
Search SR9 - fully tuneable coverage " provision for 11 crysta ls. Fine tuni ng and Squ elch
controls. 12Vdc supply. £46

lowe FS10 portable, 10 crysta l controlled
channels automatica lly scanned .
Recha rgeable batteries & cha rger included.
Telescopic aerial. £82 + crystals £2 .80 ea.

Beleam AMR217B - automa ti cally scans up
to 7 crystal controlled channels with provision
for
10
addi tional
fixed
channels.
240Vad 12Vdc supply. Incl. 8 Channels. £120

Regency K 100 - fully synthesised 10 search
30-50. 144· 174. 440-5 12 M Hz + 10 selectabl e sca n channels 240Vac/12Vdc. £180

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

SYNTHESISED SCAN -AIR/MARINE ETC
Bearcat 220FB - fully synthesised Scanner
covering 66 -88 . 144- 174. 420-512MHz FM
plus 118- 136MHz airband 240Vac/ 12Vdc
supply. £258

SX200 - the ultimate fully synthesised
scanner + nigital clock. Covers 26-88.
10B · 1BO. 3BO·5 14M H, AM AND FM : Le.
just about everything for only £237

Addition al crystals for above receivers : Ai rband & Marine. C2 .80: Amateu r, (2 .40.
All prices include VAT but add ca rriage : S.W. & Regency receive rs, C5.50: others [ 1.50.

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

EASY TERMS available. Access and Barclaycards welcome

CATRONICS LTD., COMMUNICATIONS HOUSE,
(Dept. 185)20WALLlNGTON SQUARE,
WALLlNGTON, SURREY, SM6 8RG.
Tel 01·6696700 (9 a .m to 5 .30 p m Sat 1 p .m .) Closed lunch 1245·145

The larger
Catalogue
that means

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

FREE POSTAGE
IN U.K.

•

ADDITIONAL
DISCOUNTS

•
•

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
Industrial
Work Study
" A" levels
Accountancy
Management
Air
Mechanical
Conditioning
'Building

KEEN PRICES
GUARANTEED
SATISFACTION

•

GOOD STOCKS
GOOD DELIVERY

•

We Pay Postage

POST OR PHONE TODAY FOR FREE .BOOKLET.

i ICS

=
•

:I
•

S'NC E '.90

To: International Correspondence :
Schools
:

=
I=

Subject of loteres!. . . .

ElECTRO\fAi]E
ELECTROVALUE LTD. (
NORTHERN (Personal
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mllCROWAVE mODULES LTD

2 METRES??
PREAMPLlFIER

FEATURE S INCLU DE :
10 WATTS RF OUTPUT
HIG HLY SENSITIVE
RECEIV E CONV ERTE R
LINEAR. ALL-MOD E
OPE RATION
RF vox CHANGEOV ER

**

_

*
*

_
_
r. ,
• ,

Powerg.in: 15dB
Overall noise fi gure :
than '·3dB

RF

BNC

Gai n: 30dB
Noise figure: Better tha n

2 · 5dB

Power requirem ents: 12 ·5
volts at SOmA

connectors:

"

Power require m ent s: 12· 5
volts at 7 5mA
Th is highly versa t ile modu le w ill im prove the receive

This 10 wait linear transverter wi ll allow 28MHz
transceivers 10 be used at 144MHz. It is a complete device
and requires only a 12 volt DC supply (2 ·5 amps) and a
sui table 2 me tre aerial 10 enable fu ll operation. It cove rs
144 - 14 6 M Hz. co rrespo nd ing to 28-30M Hz input. from the
drive so urce, and wil l accept all m od es of opera tion.

capability of 100 w atts. Also, should the DC supply fail to
the unit. a strai ght through connection is made, so m aking
the un it fa il-saf e.

MICROWAVE MODULES
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND
Telephone: 051-5234011
Telex: 628608 MICRO G

WELCOME

INTERESTED IN

TRY AZEDPACK!

COMPONENTS AT A PRICE
EVERYONE CAN AFFORD
Z 1 300 mixed';' and -l watt resistors

£1.95

Z2

150 m ixed 1 and 2 watt re sistor.

Z3

300 mixed capacitors, m ost types

Z4
Z5
Z6

100 mixed e lectrolytic s
100 mixed polystyrene c aps
300 mixed pri nted c ircuit

£1 .50

£3.95
£2.20
£2.20

100 mixed mi niature cera mic and

£1 .45

£1 .20

Z13 11b m ixed h ardware. Nuts. bolts
self-tappers, sleeving, etc.
£1 .20
Z14 100 mixed, new and marked . fu ll spec.
. transistors. Pack includes:BC 148.

BF274.

BC2 12L.

BC23 B.

BC 183L. PBC 1OB and. or lots of sim ilar
types.
£4.95
Z 15 100 mixed diod es including:- zener,
Z 18 20 asSorted zeners. 1 watt and 400mw

£1 .50

Z20 10 assorted switches. Slide , push- butlon, mulliba nk. miniature. reed etc .

£1.20

Oelux FIBREGLASS pri nted circuit
etching k its .
Inclu des '100 sq. ins. of copperclad FIG
boa rd . 11b ferric chlo ride. (made for U.S.
Army. to M IL SPE C.). 1 dalo etch resist pen.
abrasive cleaner. tweezers. etch resist dish
OUR PRICE £5.95
and instructions.

l ib of FeCI.

50p.

£2 .25

150 sq . ins. single sided boa rd.
£2 .20
150 sq. ins. double sided boa rd.
£3.30
UHF, Transistors T .V . TUNER w ith slow
motion drive. AE.skt. and leads.
£1 .95
100 M iniature reed switches .
£2 .30

Standard 2P , 3 Position Slide Switch . 4 for

50p.

4 x H Pl1
with leads.
A ssorted
P.C. Panel

Battery Holde rs (2 )( 2 Flat typel
2 for SOp.
Fu se Holders including 20mm.
and chassis types. Pack of 7 for

Jack Sock et s, swi tched. Enclosed
type . P.C. or pa nel mounting. With nuts and
washers. 4 for SOp.

R.C. SUPPRESSORS

250V. 1" .
i". Idea l for fluorescent
light suppress ion. car, and relays. Also for
3 for £1
snubber networks
Make lovely 60 amp 150V bridges.
Idea l f or H i gh Po we r B a ttery
Charg er s. Type 4AFI. S et o f 4 (2 neg.
case . 2 pos. case) £2 .
Special Purchase enables us to offe r
Mullard C280 Polyester Cap acit ors
(liquorice AlIsorts) al the unbeatable
price of £2 for 100 m ixed . These
consist of factory clea rance lots i.e.
sp,illages. floor sweepings. cosmetic
rejects etc. Also Mullard miniature
electrolytic s 200 mi xed £ 2 .

TELESCOPIC AERIALS

Chrome on brass. 9 section . 25 H extended.

5 ASSORTEO VIDEO GAME BOARDS,
sockets. SWit ches etc. ONLY £3 .50.
Professional quality TV Plug s
Diecast alloy body, Silver Plated solid
brass centre pin. brass grubscrew fixing for
centre conductor. SOp e a, S for £2 . Id eal
for v ideo ' s.

UHF MODULATORS

MINIATURE MAINS
TRANSFORMERS

Ca libra ted to Channel 36 625 line UHF.
Housed in m etal box, 2t" ..; 2 " x i". Complete
wi t h 9 feet of coax lead and TV plug .
9V operation. ideal for video games. com puters etc. £2 .50 ea with connection D ata.

all SOrts of uses. ONLY £ 1. for £t 50
P"3 Battery Connectors 1 0 for SOp

Vern itron FM4 10.7MHz ceramic filters
SOp ea, 3 for £1 .

Tr:e
y

To: ' ·GEMINI ELECTRONIC COMPONENTS· · DEPT PW
"THE WAREHOUSE " SPEEDWELL ST. LONDON S.E.8.
Pl ease Quote Z ED Code W here shown. Send Cheque- or Postal Order. Add 60p P&P T 15% VAT,
erc. S END OFFI CIAL ORDER
ZED PACKS now available for Callers at 50 Deptford Broadway. London, S.E.B.
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THE VALVE AND TUBE SPECIALIST
VALVES AT NEW LOW PRICES

I

ALTERNATOR RECTIFIERS

Z
pots.
Z1 1 25 assorted pre set s, skeleton etc: £1
Z12 20 assorted v dr's and thermistors

BF1 54.

Miniature Press to Mak e Switches, Red
knob. 3 for SOp
Subminiature S . P.C.O. Slide Switches . 6
for SOp .
Miniature D .P ,C.O. Slide Switches. 6 f or

'l" ,

printed c ircuit

Z9

9-12.30,1-4.30

CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST

ELECTRONICS?

Z7

HOURS:
MONDAY-FRIDAY

RECEIVING, So. TRANSMITTING. DISPLAY, GAS FILLED, ETC.
BK44B
BT5B
0 77
DF61
DM160
DYB6/ B7
E5 5L
EBOCC
E80CF
EBOF
E82 CC
EB 3CC
EB3 F
EB6C
EB8C
EBBCC
E92CC
E99F
E1 30L
E1BOCC
E1 BOF
El B2CC
El B6F
E2B8CC
EB10F
EAFBOl
EB CB l .
EB91
EC91
EC92
EC C8 1
ECCB2
ECCB3
ECC84
ECCB5
ECCB8
ECC91
ECC2000
ECFBO
ECFB2
ECHB l
ECLBO
EC L82
ECLB 5
ECL86

95.65
33.1 5
0.80
0 .56
3 .20
0 .64
15.00
5.65
11 .02
6 .32
1.85
3 .50
2 .10
6.20
5 .84
4 .00
1.65
4 .00
16.30
4 .65
5.45
8 .00
5.50
7.40
14.47
3.15
0 .85
0 .95
1.82
0 .94
0 .7B
0.60
0 .78
1.19
0.B2
1.20
2.10
4 .50
0 .60

0.80
0.75
0 .95
0.63
0.82
0 .94

EF3 7A
EF39

HBO

EF85
EFB6
EFB9
EF9 1
EF92
EF93
EF95
E'1 B3
EF1B4
EH90
EK90
El 34
EL36
El 37
ELB l
ELB4
El 86
El 90
El 9 1
EL9 5
EL360
EN91
E"'92
E'( 5 1
EY84
EYB6

n 8B

E·(500A
EYB02
EZBO
EZBl
EZ90
GXU l
GZ32
GZ33
GZ34
KT6 1
KT66
KTBB
M B079
MBOB l
M BOB2

Ma6S3

MB 100
MB136

4 .43
2 .10
0.80
0 .91
O.BO
0.72
1.85
2.20
0 .60
:4 .88
1.60
0 .75
0 .66
0.90
1.64
0.82
5.20
1 .48
0 .96
1.65
1.25
5 .85
1.28
6 .20
2 .56
a .18
1.66
8 .08
0 .64
1.25
1.65
0 .96
0.58
0 .75
1.30
15.00
1.45
1.55
1.45
5.10
4.25
7 .15
10.69
4.40
2 .14
3 .50
3 .00
0 .85

MB 137
M B162
M B1 63
MB2 12
ME 1400
OA2
OB2
EN9 2
PC8 6
PCBB
PC97
PC900
PCC85
PCCB9
PCC1B9
PCFBO
PCFB 6
PCF200
PCFBOl
PCFB02
PCFB05
PC F80B
PCH200
PCLB 2
PCL84
PCL8 5
PCL86
PD500
PF L200
PL36
PLB l
PLB4
PL9 5
PL5 09
PL50B
PL509
PL802
PYB8
PY500 A
PYBOO
PYB I / BO 1
QV06-2 0
QQV03-20
QQV0 6-40A
QQV02 -6

1.20
4 .00
2.65
0.85
3.50
2.10
2.55
3 .10
0 .83
0 .83
1.40
0.58
1.10
1.50
1.75
0 .87
1.58
2 .15
0.95
0 .81
1.40
1.40
1.10
0 .74
0.83
0 .85
0 .86
3 .90
1.40
1.15
0 .60
0 .75
1.10
1.58
1.85
2.75
2.90
0.78
1.55
1.20
0 .88
11 .50
22.75
21 .85
12.04

QY4-2 50
az06-20
RGI -240A
TV2 - 12 5
TV 4-400
XG 1-2 500
5U4G
5V4G
6AK6
6AQ6
6AU6
6BH 6
6B Q7A
6BR7
6B S7
7BW 6
6BW7
6C4
6L6GT
6S4A
6SJ 7G
6SL7GT
6S N7G T
6V6G T
6X5GT
12AL5
12AU 6
12BH7
12SN7GT
29Cl
30F L2/1
30PL14
90Cl
90CG
90CV
92AG

72.00
24.10
18.00
81 .60
82.27
59.60
1.95
1.35
2.40
1.30
0 .95
1.20
1.85
8 .00
4 .00
5.30
1.45
1.30
1.60
1.25
1.10
2.88
0.90
0.95
0.95
1.85
1 .86
0.98
2 .00
10.00
1.20
1.95
2.60
13.88
9.00
7.96

CASH WITH ORDER
Clrrilfll SOp. VAT 15%.
Account f.cilities
... ilable lo,
established cuSlOmon.
Duotations given for
lerge qUlntities.

..:I\-INTEL ELECTRONIC COMPONENTS LTD.
3D/ 50 Ossory ROB_d. London SE1 5AN. TBI. 237 0404
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PORTABLE
RADIO CASE
Size : 11
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ADVANCE ADVERTISING BARGAINS LIST!

SUPER HI· FI SPEAKER
CABINETS

8 x 3¥.. ins

Our FREE monthly list gives details ol bargains arriving or just
a rrived - often bargai ns which sell o u t before our advertisement can
appear - it's an interesting list and it's free - just send S.A.E.
Below are a few of the Bargains still available .

Made for an expensive Hi · Fi outfit
;- will suit any decor . Resonance
free cut·outs for S" woofer and
4" twee ter. The Iront material is
carved Dacron. wh ich is thick and
does not need to be s tuck in and
the comple ted unit is most pleasing . Colour black . Supplied in pairs.
price £6.90 per pair {this is prob·
ably less than the original cosl of
one cabinet! carriage £3 .50 the pair.

approx. Made from ply-

wood, pleasingly covered . .
Su itable for any normal

radio circuit. Has studs
for mounting 5" speaker
and the' fron r is drilled
to take a tuning conden.
SOt in the centre and
normal conUols either

side. £2.30 + Cl.50 post.

TRANSMITTER SURVEILLANCE INot licenceeble in U. K.)
Tiny , easily h idden bu t which wi ll e nable conversation to be p icked
up wi th FM radio. Can be made in a matc hbox - all e lectronic
parts and circuit. £2.30 .
RADIO MIKE (Not licenceable in U.K.)
Ideal for discos and garden parties. all ows complete freedom of
movement . Play th rough F M radio or tuner amp. £6 .90 com p . kit.

SAFE BLOC K

LAST MONTH'S SNIP - STILL AVAILABLE

And it still carries a free gih of a desoldtring pump. which we are
curren t ly selling at £6.35p , The snip is perhaps the most useful break·

down parcel we have ever offered. It is a parcel of 50 nearly all
different computer panels containing pans which must have cost at
least £:500 . On these boards you will find over 300 IC's. Over 300
diodes, over 200 transistors and several thousand other parts, resistors,
mu l ti-turn pots, reeifiers. SeA, etc. elc . If you aCI
p romptly, you can have Ihis parcel for on ly £8.50 , which when you
deduct the value of the desoldering pump. works OUI to just a little
over 4p per panel. Surel .... thiS is a bargain you shou ld not mi ss!
When ordering p lease add C2 .50 post and £1 .27 VAT .

MAINS MOTORS

P'.c;,;on made a,

used in record players. blow healers. e tc .
Speed usually 1,400. All have ample
spindle length lor coupling fan blade,
pulley. etc. Power depends on stack size.
S/S" stack £2 .00 ; ¥..," stack £2.50 ; 7/S"
stack £3.00 ; 1" stack £3 .50 ; 1 y." Slack
£4 .50. Add 25% to motor cost 10 cover pos·
tage, and then add 15% VAT

YOUR LAST CHANCE FOR THIS BARGAIN
100 twist drills , regular tOOl shop price over £50, yOllrs for only
£1 1.50. With these you Will be able to drill metal , wood, plastiC. etc.
from the tiniest holes in P.C.B. righ t up to about v.," Don'l miss
this snip - send your order today .

MAGNETIC LATCH

Low voltage (4 ·8 volt AC IOC operation) .
Only £ 1.50 each.

\
:"

... ..
..

PUNCHED TAPE
EOUIPMENT
For
machine lools, etc, motorised S bit punch with
ma tching tape reader. Ex-computers, believed ingood working
order, any not so would be exchanded. £17.S0 /pair. Post £3.00.

STEREO HEADPHONES
Japanese made so very good quality.

8 ohm impedance. padded. term·
inating with standard Y.," jack·
pl ug. £2.99 Post 60p .

BRIDGE RECIFIER

1 amp 400v 30p each .
10 for £2.50. 100 for £20.00

SOLENOID WITH
PLUNGER
Mains operated £1 .99
10 -12volts DC
operated £1 .50 .

IIIt

With 10 amp changeover switches. Mu lti ·
ad.i us table S
. witches all rated .at 10 amps,
thiS wou ld provide a magn ificent display.
For mains operated S switch mode l
£6 .25, 10 switch mode l £6.75 , 12 SWitch
model £7 .25.

PANEL METERS

Japanese made, full vision front, si le 2V.·
x 2'1.. ·. 0 · 100 uA £2 .85 . Similar but size
2" x 1 :y,," 100 uA, scaled Vu . Ditto, but
scaled 0·100 . (not e: front covers easily
removable if you want to rescale these
£2.30 each) Ditto but size 1 ¥.., .. x 1 ¥.. ... scaled Vu, sensitivny 100 uA, £ 1.5 0 .

MINI -MULTI TESTER Deluxe pocket size precision moving
coileoi l inslfument. jewelled bearings - 2000 O.p .v_ mirrored scale .
11 instant range measures : DC volts 10, SO, 250, 1000.
_ _ _- .
AC volts 10, 50,250, 1000.

!<
..

•

, Y'"
.

7

J..

f .

amps 0 - 100 mA .
and resistance 0·1 meg ohms in

.:>"
inductance as welL Unbelievable value at only
and insurance.

...._:I £6.75· SOp
:: .. 1

FR EE Amp, "ng.

k'l 10

cnbl. you

10

•

ELECTRONIC VOLT·
METER! SENSITIVE
RELAY
ConSists 01.14':·" SqU;I11: ttlUP
through
voll nWII'I . 0 · 10
feci. BUIlt HHn Ihe honl nl the
me ter are I\'VO SClew itdlU5Wrs
which move twO poinWl s, up and
down Ihe scale. 10 se t it m",.mum
and maximurn. A unique "under"
and "over" cirCUli Inside the metf!r
operates one 01 two reed relays to
bring an 'under' or 'over ' c,rCUII into
action . The sc"le p late IS detachable via two screws 10 be calibrat ·
ed to your own indiVidual requirements. The 10 transistor 'under'
and 'over ' circuit is completely separate Irom the m eter movement
so does not have to be connected to use this as a standard 0 . 1
meter . Many uses induding level controls, light controls. auto bat·
tery chargers, alarm units , etc. Manufacturers list price of over
£120 each . An unbelievable snip at £9.95 (less than the value of
the meter alone.)

THIS MONTH'S SNIP

Vu METER

Approximate ly 1 S/S" square, sensi t ivity

0 - SOO uA suitable for use also as a recording level meter.
power output indicator or many similar applications. Full
vision front cover easily removable if you wish to aher the
scale . Special snip price £ 1, or 10 for £9. post & VAT paid.

3 wave band radio with
stereo amplifier . Made
for incorporation in a
h igh-class radiogram ,
this has a Qualitv of out·
put which can only be
described as superb. It
truly hi·fi . The chassis
size is ap prox. 14". Push bu t·
tons select long, medi um, short
and gram . Controls are balance, volume, treble and bass. Mains power supply .
The output is 6 .6 waits . Brand new and in perfect
working order, offered at less than value of stereo amp
alone, namely £6.90. Post £2.50.

RAOIO STETHOSCOPE
Easy to fault find - start at the arial and work towards the speaker
- when signal stops you have found the lault. Complete kit £4.95 .

INTERRUPTED BEAM
This kit enables you to make a switch that will trigger when a
steady beam of infra-red or ordinary light is broken. Main compon·
ents - relay, photo transistor, resistors and caps etc. Circuit diagra m
bu t no case. Pr ice £2.30
OUR CAR STARTER AND CHARGER KI T has no dou bt saved
many m otorists from embarrassment in an emergency you can start
car off mains or bring you r battery up to fu ll charge in a coup le of
hours_ The kit comprises : 250w mains transformer, twO 10 amp
bridge rectifiers, start/charge switch and full instructions . You can
assemble this in the evening, box it up or leave it on the shelf in the
ga rage, whichever suits you best . Pr ice £11 .S0 • £2.50 post.
GPO HIGH GAIN AMP/SIGNAL TRACER . In case measu ring
only Sy"in x 3'!..in x l Y.in is an extremely high gain nOdB) solid
state amplifier designed for use as a signallracer on GPO cables, etc .
With a radio it functions very well as a signal tracer. By connecting
a simple coil to the input socket a useful mains cable tracer can be
made. Runs o n standard
batte ry and .has input, ou tput sockets
a nd on·off vol ume con t ro l, mou nted flush o n the top. Ma ny othe r
uses include general purpose a m p, cuei ng am p, etc. An a bsolute
at only £1 .85. Su itable SOohm earpiece 69p.

3 CHANNEL SOUND TO LIGHT KIT

Complete kit o f p arts for a three-channel sou nd to ligh t unit con·
tro ll ing over 2,000 watts of lighting . Use t his at home if you wish,
but it is m ore than rugged enough fo r Disco work. The unit is hous·
ed in an attractive two· tone m e tal case and has cont ro ls for each .
c hannel, a nd a master on/off . The a udio input a nd o ut PUt are by y,,"
sockets and t hree panel mounting fuse holders provide t hyristor
protection . A four·pin p lug and socket faci litate ease of connecting
lamps. Price £14.95 , complete kit and case .
8 POWERFUL BATTERY MOTORS
For models , Meccanos, drills, remote control planes. boats etc . £2.50.
WATERPROOF HEATING WIRE
6 0 ohms per ya rd, this is a hea t ing e lement wou nd on a fibr e glass
MULLARDUNILEX
coi l and then covered with P.v.c. Dozens of uses - aroun d water
. pipes, u nder grow boxes in gloves and socks . 23p per met re.
COMPONENT BOARD Ref. W0998
finest performers in the
•
This is a modern fibreglass b6ard which contains a multi tude of
stereo field this
.
make a wonderful gift for
( fir · '
very usefu l parts, most importan t of which are : 35 assorted diodes
an d rectifiers including 4 3amp 400v types (m ade u p in a bridge) B
£30
..
transistors t ype BC 107 an d 2 t ype BF Y 5 1 e lectroly t ic condensers.
SCR ref 2N 5062. 2 5 Ou f l 00v DC and 10 0u f 25v DC a nd over 100
- but due to a special bul k buy and as an incentive for you to buy this mon th we offer the sys·
o t her parts including variable, fixe d and wire wound resist ors.
tem complete at only £ 16.75 including VAT and post .
elec troly t ic and o ther condensers. A real snip at £ 1.15.
FREE G IFT - buy t his month and you will receive a pair of
FRUIT MACHINE HEART . 4 wheels wit h all fruits, m otorised and
Goodman 's elipticalS"x 5" speakers to match this amplifier .
with solenoids for stopping the wheels with a little ingenuity you ca n
defy your friends getting die "jackpot".
+ £4 u r riage.
VENNER TIME
DESO LOERING PUMP
Mains operated with 20 amp switCh, one
Idea l for removing componen ts fr om computer boa'rds as well as for
t.'
on and one off per 24 hrs. repeats dai ly
service work general ly. Price £6.35 .
"
'
aut.omaticall Y correcting for the lengthen 4-CORE FLE X CABLE
-'
.•
ing or shortening day . An expensive time
Wh ite pvc for lelephone extensions, disco lights, etc. 10 metres £2 .
0
. SWitch but you can
it for only £2 .95.
100 metres £ 15 . Other multicore cable in stock .
, ....
MUGG ER OETERRE NT
£ 1.15 or metal case with window £2.95.
A h igh-note b leeper. push latching switch, plastic case and battery
• •
_'
Also available is adaptor ki t to convert
connecto r. Will scare away any vi ll ain and bri ng hel p . £2.50 cam·
p lete kit.
.. 0
; .- . .
th.'S into a n.ormal 24hr. time switch but
, .
•
With Ihe added advantage of up to 12 on/
HUMIDITY SWITCH
. .\. ...
offs per 24hrs . This makes an ideal con·
American made by Honeywell . The action of this device depends
troile r for the Immersion heater. Price of
upon the dampness causing a mem brane to stretch and trigger a
adaptor kit is 0.30.
sensitive microswitch. Very sensitive breathing on it for instance will
switch it on. Micro 3 a m p at 250V a.c . Only £1 .15.

'II"Jiif' ..

0TORISED DISCO SWITCH

.

ERS
S" woofer and 4" tweeter, 4 ohms 35
watts power rallng £6.90 per pair.
illOhUIBOhms, £ ".SO
per pair. Post £2.00.

Mains quick connector Wi ll save you valuable ti me. Fea tu res inclu de
quick spring connectors, heavy plastic case and auto on and off
switch. Com plete kit. £1.95.
LIGHT CHAS ER
Gives a brilliant display - a psychedelic light show for disco$ . parties and pop groups . These have three mode$ of flashing, two chase
patterns and a strobe effect . Total output power 750 watt$ per
c hannel. Comlete kit. Pri ce £16. Ready made up £4 e xtra.
FISH BIT E INDICATOR
Enables anglers to set up several lines t hen sit down a nd read a book.
As soon as one has a bite the loudspeaker emits a shrill nOte. Kit.
Price £4 .90.
6 WAVEBAND SHOR TWAVE RADI O KIT
Bandspread covering 13 .Sto 32 metres. Based o n ci rcuit which
appeared in a recent issue of Radio Constructor. Com plete kit in·
c ludes case materials, six transistors, and diodes, conde nsers. resist ·
ors, inductors, swi tches, etc . Nothing else to buy if you have an
amplifier to connect it to or a pair of high resistance headph ones
Price £1 1.95.
SHORT WAVE CRYSTAL RADIO
All the parts to make up the beginner's model. Price £2 .30. Crystal
earpiece 65p. High resista nce headphones (gives best resu lts) 0. 75.
Kit indudes chassis an d front bu t not case.

..
:

•

1.· .i

,

y '

'

DELAY SWITCH

Mains operated - delay can be accurately
set with pointers knob for periods of up
to 2 %hrs . 2 contacts suitable to switch 10
amps - second contact opens a few min·
utes aher 1st contact. £ 1.95.

"ad

.'
DC current from 0 - 10 amps, directly
,,!. """" on the 0· 10 scale. It's free if you '

purchase quickly, but of you already
and would like

LEVEL METER

EXTRACTOR FANS - M.ins Voltage
Ex-Computer, made by Woods of Colchester,
ideal also as blower; central heating '

'fJ
,

but quiet runnmg. Choice of 2 Sizes,
.
S" £5.50 . 6" £6.50. P05t £1 per fan.
.
.
TIME SWITCH BARGAIN
Large clear main$ fr equency controlled
clock, which will always show y o u

y
£2.50.

J. BULL (Electrical) Ltd - Establ ished 25 years. MAl L ORDER TERMS :
Cash with order .. please add 60p to all orders under £10, to offset packi ng,
etc. ACCESS & BARCLAYCARD WELCOMED. Our shop is open to callers.
BULK ENQUIRIES INVITED. Telephone : Haywards Heath (0444) 54563.
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Connections are simple. via five pins on th e underside an d with o ur newest pIe-amps and power s upply
units. It becomes easier than ever to have a system layout housed the way you want it .

Prohle extru sIOns with thell computer-verified thermal efficiency and improved mounting shoulders.
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AMPS ARE
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r.'LP POWER

I

C HOOSE AN I.L .P BIPOLAR POWER AMP
.""p,.","" . riceareftrstconsideratiOnw. hile
mamtalmng optimum performance WIth hi -fi quality
and wide choice of models . From dom estic hi -fi to
.
.
disco and P.A .. (or Instrument.
there is
an I.L.P Blpolarto ftllthe bIll. andas wl thournew Mosfets. we have encapsulated BlpolarsWllhtnourNew

k

into4- Bn
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I

MOS200

into 4-Bn

60W

I

RMS

MOSt20

Model

Output
Po wer

CHOOSE AN to
I.L
.P MOSI"ET
POWER
AMPdistortio.n
when it at
is
advantageous
have
a fas ter slew
rate , lower
hIgher frequencIes , e nhanced thenna! stabilIty. the abilIty
...".
to work with complex loads without difficulty and
complete absence of cross-over distortion. I.L.P's
exclusive encapsulation technique within fully adequate heatsinks has been taken a stage fu rther with
specially developed computer-verified 'New Profile ' extrusio ns. These ensure optimum operating
efficiency from our new MOSFETS, and are easier10 mount. Connection is via five pinson the underSlde .
I .L.P MOSI"ETS ARE IDENTICAL IN PERFORMANCE TO THE COSTLIEST AMPLIFIERS IN THIS
EXCmNG NEW CATEGORY BUT ARE ONLY A FRACTION OF PRICESCBARGED ELSEWHERE.
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prices competitive. Surfaces are mall black. a nodised
for higher th erma1 conductivity. Extrusions vary in
s ize according to module number.

Load impedance all models 40 -00 Input impedance all models looKO
Input sensitivity all models SOOmV Frequency response all models
lSHz·50KHz-3dB
THE NEW PROFILE EXTRUSIONS
The introduction of standard heatsink extrusion for all
I.L.P. power amplifiers achieves many advantages: Research shows they
rovide oplunum thermal
dissipation and stability. J!otted shoulders allow easy
Tllouming ; standardisation enables us to keep our

.

z
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New Profile Amplifiers- Two New Series

The range grows
bigger... better ...

.;

....;....... .. .

SCHEMA TIC BLOCK DIAGRAM
OF HY6 PRE -AMP , WITH
STEREO CONNECTION SHOWN

GNO

£4.50+0 .68p VAT
£8.10+£1.22 VAT

PSU36 for use with I or2 HY30's
for use with I or 2 HY60's
for use with I HYI20
for use with I MOSI20
forusewithlor2HYI20's
for use with I or 2 MOS120
for use with I HY200
for use with I MOS200
for use with I HY4000r2HY200
for use with I or 2 MOS200

TO 0 RD ER

Send cheque or money order payable to LLP Electronics
Ltdand crossed . Orpay by ACCESSorBARCLA YCARD. Cash payments must be
in registered envelope ; iIC .O .D. payment is wanted. please add £ 1.00to TOTAL
vaJue of order.

FREEPO ST 1 Graham Bell House . Roper Close , Canterbury, Kent CT2 7EP .
Telephone (0227) 54778 ITechnical (02271 64723 1
Telex 965780
Ava il able also from MARSHALLS . WATFORD ELECTRONICS and certain o ther se le c ted reta ilers

When . in 1971 . (an L. Pons founded his now world·famous company ,
he saw the need for a different and more rational approach to
exploiting to the lull, the potential that lay in modular constructi on .
New thinking was badly needed. The result was a range olmodules
revolut ionary in concept . The rightness ofthis new thinking is shown
by the size of the company today, its new factory , its vast exports, its
acceptance by constructors as the modules to build with. The range
grows bigger and better. Exciting new lines (in no way conflicting
with existing ones) are well past drawing board stage . This is why
I.L.P are simply ahead and staymg there .

TEN YEARS OF PLANNED
PROGRESS

•.EII}J

...............

NAME . : ::

ADD'''''

. . : . H ... ..H .

Please debit my Access / Barclaycard Account No ..

H ..

I enclose Cheque 0 Postal Orders 0 International Money Order 0

.. Total purchase price t ..

To: I.L.P ELECTRONICS LTD . CANTERBURY CT2 7EP

/ ...

......

--------------------------

BRITAIN'S LEADING QUALITY MODULE SUPPLIERS

£10.94 + £ 1.64 VAT
£13.04+£1.96 VAT
£13.32+£2.00 VAT
£15.92 +£2 .39 VAT
£16.20+£2.43 VAT
£16.20+£2.43 VAT
£16.32 +£2.45 VAT
£21.34+£3.20 VAT
£21.46 + £3.22 VAT

ELECTRONICS LTD.

*

When ordering or wIlti ng about I.L.P products , you do not need to stamp
the envelope . Mark it FREEPOST plus the code shown in the address
below. We pay the postage lor you .

Freepost facility

PSU50
PSU60
PSU65
PSU70
PSU75
PSU90
PSU95
PSU180
PSUl85

• ALL THE FOLLOWING USE TOROIDAL TRANSFORMERS

• THE FOLLOWING WILL ALSO DRIVE I.L.P PRE-AMPS

PSU30 ± 15Vat 100mA to drive up to 12 x HY6 or6 x HY66

Of the eleven power supply units which comprise our current range, nine have loroidal
transformers mad e in our own factory . Thus these I.L.Ppowersupplyunils are
more
efficie nt and their bet1eroverall deslgn helpsenonnously when assembly buildmg . All models in
the range are compatible with all LL.P amps and pre-amps with types to match whatever I.L.P
power amps you choose .

• LATEST DESIGN BIGB
QUALITY CONNECTORS
• ONLY POTS SWITCBES AND
PLUGS/SOCKETS NEED ADDING
• NEEDS ONLY UNREGULATED
POWER SUPPLY ±15 to ±6Ov

1971-1980

• DISTORTION TYPICALLY
0.005%
• SIN RATIO - 90dB
P.U.-68 dB)
• 38 dB overload mugin OD

ILPIODULES'

: -:.:.:.":.-;.: . ..::.;.:., ......

.•'.'

,yCOIPATIBlt · .

I LP POWER SUPPLY UNITS

B6 Mounting Board for one HY6 78p + 12p VAT
B66 Mounting Board for one HY66 99p + 15p VAT

HY6 mono £6.44 + 97p VAT Connectors included
HY66 stereo £12.19 +£1.83 VAT Connectors includ ed

BY6 (mono) and BY66 (stereo) are new to I.L.P's range of
advanced audio modules. Their improved characteristics
and styling ensure their being compatible with all I.L.P
power-amps both MOSFET and BIPOLAR, giving you chance
to get the best possible reproduction from y( II equipment.
HY6 and HY66 pre-amps are protected against short circuit
and wrong polarity. Full assembly instructions are provided.
Mounting boards are available as below.
Sizes - BY6 - 45 x 20 x 40 mm. BY66 - 90 x 20 x 40 mm.
Active Tone Control circuits provide :t12dB cut and boost.
Inputs Seuitivity - Mag. PU. -3mV: Mic - selectable
1-12mV: All others 100mV. Tape O/P - 100mV: MainO/P500mV: Frequency response - D.C . to 100KHz - 3dB.

I LP PRE-AMPS

THIS MONTH 'S LAR SPECIAL - Trio C01303G 5MHz monitor-scope
with two-tone oscillator £140 .00 inc VAT.

MC50
MC35S
MC30S
LF30A
LAR

24.15
13.BO
13 .80
1B.40
16.95

De luxe desk microphone dual impedance ... .
50K fist m icrophone (noise cancelling). .
500 ohm fist microphone (noise cancelling) ..

HF low pass fi lter 1kW 90dS . Stop band rejection ..
1kW P.E.P. 3-w ay antenna switch ..

VHF AMATEUR RECEIVERS
TRIO EQUIPMENT
NEW!
Rl 000
RB20
TSB30S
VF0230
AT230
SP230
D FC230
YKBBC
YK BBCN
SM220
BSB
TL922
SP520
YG33 95C
TS 120V
TS 130S
TS13 0V
SP40
TL1 20
PS20
MS 100
YKBBC
SP1 20
VF0 120
AT1 30
TS120S
PS30
TSnOE
SP70
TR7600
TR 7BOO
PSB
TR 2300
VB2300
MB2
RA l
TS 1BOS
VF0 1BO
SP1 BO
AT1 BO
PS 10
TR2300
LAR' PS1200

Price inc. VAT

Trio 9000 m ulti-m ode ..

200kHz to 30MH z PLL Receiver wi th digital readout ..
The ultim ate m atching receiver to the TS820 ...
160 10M t ransceive r with the new bands. Successor to

the TS820
Dig ital VFO w ith memori es and digital readout ........................
All ba nd ATY and power meter. M atches TSB30S .. .
Exte rn al speaker unit with switched fi lters ..

639 .52
194.45
106.72
33 .14
163.13
26 .45
2B .75
197 .BO
4B.30
595 .70
17.25
37 .95
347 .30
491 .05
404.34
26 .B9
12B.BO
44.B5
17.25
26.75
25 .30
B9 .70
72 .B9
432.40
B5 .10
730.25
1B.40
2 20 .00
26B .00
BO .OO
166.75
49 .4 5
17 .25
6.90

Di gital frequency rem ote co ntro ller. Four m emories etc ..

500Hz CW Filte r. ........ .............................................. .
270Hz CW Filter
Monitor scop e ................ ........ .

TS820 scan board fo r SM220 ....................... .
HF linear amplifier 160- 1Om/2kW P.E.P ..
M atching speaker. ...

CWfilter ..
80- 1Om mobile transceiver 20W P.E.P..
8 band 200Vv' pep mobile transce iver
B ba nd 20W pep mobile tran sceiver. ...
o.

New mobile speaker unit ..
BO-l0m 200W P.E. P. linear .....
AC power su pply for TS 120V ..
M obile m ounting bracket.. ....

CW filt er ..
M atching sp eaker. ...

Remote VFO ..
Anten na tune r (lOOW) ..... .
80-1 Om mobile transce ive r 200W P. E.P ..
AC PSU forTS 120S. TA 130 & TS1BOS ..
2m 70cm all mode dual band er ...
Matching speaker. ..
2 m synthesised mobile FM 10 Wa tt ... .

2m syn thesise d m obile FM 25 Wa tt .. .
PS U for TR7625 only ..
2 m FM portable transceiver ..

lOW booster ..
Mobile m ount ...
Helical rubber antenna .......................................... .

160 10 m Solida State Transceiver. Digita l memory system.
200Wpep ..
Exte rn al VFO ... .
Speaker ..

679 .65
96 .60
36 .BO
95.45
10.3 5
1.30

1.8 30M Hz ant en na tuner ..
Pack of 10 ni-cad batteri es ....
Spare power lead ..

Power supply uni t and ni-cad charger for TR2200GX/
TR 2300/TR3200 and ICOM portables. You can charge
29 .50
£15B.00
21.B5
10.35

and ope rate at th e same time ..

SRX3 0
HS5
HS4

£345.00
285.00
690.00

0.5 to 30M Hz SW L Receive r ..
Co m m unica tions headphones, t ailo red response ..
Com m unications headphones, ta ilored response ..... .

HOW TO BUV!

OFF THE PAGE - Simply choose the
product and then complete the
coupon and enclose cheque,
*Open Mon-Fri 9.1 5-6.00pm
Saturday 9.1 5-5.30pm
*H .P, Terms on11.request
/

.

-

-

Tuneable/crystal 2m FM receive r 144 146M Hz...

HF MOBILE ANTENNAS
'G' wh ip tri bander helica l 20/ 15/ 10 ..
'G' wh ip mu lti mobi le 20/ 15/ 10 ...

VHF / UHF 'J' BEAM S. All 'J' Beam products available
Famous Ri ngo Ranger 2m co- lin ear.. .
Sli m Ji m 2m ve rti cal..

27 .60
21 .00

GDX2 VHF/ UHF Discone Antenna 50-4BOM Hz..

3 9 .50

ROTATORS
Sky King SU2000 ..
DR7500
DR7600
DRB600P

Cha nnel MaSTer 9502A ...
Channel MasTer HD/ 950B ..

VHF MOBILE WHI PS A,S.P. (Telecoms Accessories)
All ASP mobile an t ennas and accessories available

NEW HF VERTICAL ANTENNA
H F5
HF5R

BO 1Om verti"al.

ICOM PRODUCTS
IC240
IC202S
IC211E
IC255E
IC2E
IC260E
IC251E
IC720

FM mobile synthesised transce ive r 2 m ..

169.00
169.00
450.00
255 .00
159.00
339 .00
479.00
699 .00

SSB portable (LAR PS 1200 ava ilable I) 2m ..
Al l mode 2m transceive r ..
25 watt FM 2m m obile with memory and scanner ...
2m FM hand oort able ..
2m all mode mobile ..
All mode transceiv er ..

0 .1 to 30MHz in 1 MHz steps ...

Securicor delivery arranged if required

",0::

00U

THEHEADROW
FROM THE SHOP - We're close to
h
' an d car par ks. D0 ca 11 In
'
testation
and discuss your requ irements ,

Authorised Distributor for TRIO,
Equ ipment & Area Distributors for
JAY BEAM, ANTENNA
SPECIALISTS & HILOMAST
PRODUCTS. §

LEEDS AMATEUR RADIO
27 Cookridge Street, Leeds 2
Telephone: Leeds 452657
8ree0.e;i's

TO BARCLAYCARO/ACCESS

-

-

-

I authorise you to debit my Barclaycard/Access Account . . ...
with the amount of £
My No.is

I I I II I II I I I I I I I
PW2

48 .50
2B .00

Opera ti onal radial kit fo r roof mounting ....

c;:W

nu' """hcab'e

46.00
10B.10
154.10
204.70
56.00
78.00

W ill take 3 element tribander ..
Wil l ta ke a 2 element 40 metre beam ..
As above but wit h preset or man ual contro ller ..

"0Ow

*

24.72
2B.75
6 .56
3 .34
4.4B

L. F. co il s for the above whips !specify whether tribander or m ul ti-mobile } ..
Telescopic whips for the abov.:! ..
.Base mou nts for all 'G' wh ips ..

oCf)

- - -

46.00
120.75

Scanner. The best mains/ battery operated ..

W

CITY
LIBRARY

I enclose cheque for £ -- - - Plus 50p for
to purchase
Name
Address
16

SR9
AMR2 17B

DJ

;t;;

Signature _ ___ ___ _ _ _ _ ___----'P--'-W.:..::2'--_

ViSA
_

_
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It's Coming!
the w ay the new regulations are framed . And what will happen to
the existing
(a.m ./f.m .) sets?
If CB is really to help ordinary people in emergencies, in the way
its promoters say it will , one essential will be to get away from the
use of the American truckers' CB slang so beloved of the present
illegal users. It's going to be no good for example, asking the little
old lady who's just been mugged: " What's your 207" Plain
language is a must.

AT LONG LAST we have a Government announcement on the
legalisation of CB in the UK. though it doesn 't reveal a lot of the
things we need to know, There are to be two services, one on the
27MHz band and one around 930MHz, both using frequency
modulation, Technical details such as channels, powers, etc" and
licensing arrangements have not yet been finalised , and the whole
thing will not become legal until the autumn. at the earliest.
The solution chosen by the Government is a technically elegant
one, It c'an provide a limited number of channels on 27MHz. which
gives a reasonable range for use in open co untry, on motorways,
etc, The adoption of f,m, brings with it the benefits of "capture
effect". and of reduced interference to other services, The CB
enthusiasts like to maintain that they do not cause interference to
radio, TV and hi-fi, but I know from first-hand experience that this is
not so. and they should remember that any transmitter can cause
interference, On 930M Hz, there is the potential for a far greater
number of channels, which will be needed to beat congestion in big
cities. coupled with limited range. to allow re-use of a channel in
other parts of a city,
The use of 27MHz a.m. transceivers will remain illegal, this fact
is naturally causing some gnashing of teeth among enthusiasts
already illicitly using a.m. sets, and a few importers with
warehouses bulging with the things. What may happen about
possible modification of these sets to the f.m . mode depends upon

*

CONSTRU'CTio'N RATING'
.
will in futu're .be
given ,C!ratiri '/ to guide readers as
, complexi

,Beginne
.VI/.nI.le."lI\IflIWIII a,lwaystryto assist readers in
:'diffic:ulties with a Practical Wireless project,
,,,,"'e .IC811n()1 offer advice on modifications to
designs, nor on comPlercial radio, TV or
"l\!lec'tro:nic equipment, Please address your
the Editor, ''-Practical

We8tover House, West
Road, .Poole, DO!1let BH15 1JG,
clear ' description of. the problem
}d 'erIClc)sirlg a stamped ' self-addressed
ect per letter please.

A

*

*

*

*

*

In response to requests from our readers, we have decided to
devote the whole of future issues of Practical Wireless to radio. We
shall cover all aspects and applications of radio of interest to the
enthusiast , plus components and techniques used in radio, but we
sha ll not be carrying designs for burglar alarms, ignition systems or
household gadgets and the like.

',

tq its

,' ,

can betackled by a beginner
who is ablE:! toiden.tifY components, and
handle a soldering iron fairly competently.
Generally thi.s category will be used for
simple projects, ' but sOl\letimes for more
complicated,'ones of wide appeal. In this
case, construction and . wiring will be dealt
with il') some detaiL .

SUBSCRIPTIONS
Subscriptions are available to both ·home
and . overseas addresses at £ 11 .BO per
annum, from "Practical Wireless" Sub-'

scription Department, RooR,1 :z613,
King's Reach Tower, Stamfol'd Street,
London SE1 9LS. Airmail rates for overseas subscriptions can be quoted on
request.

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues of PW
are available at 95p each, including post
and packing to addresses at · home . and
overseas.

available
taUK
\ alddlte!lSeSBllld ()verseas r includihg posrand
accorrymodat!ng ,one VOlUmE!"'''' ';' ' •"' ,:
se ·state. the year B'1dvolurne :;:
rJ)ber for w .h ich the binder,is,required. '.
$erid your orders to PostSales ,Depeft- '

IPC Magazlnea Ltd., Lavingtoit'
House, 25 LavlngtonStreet,London
SE1 OPF. All prices include VAT

make cheques, postal orders,
ti'payalQle to IPC Magazines Limited.' .
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The following is the full text of the Home Office announcement, made on 26 Februarv 1981.

CITIZENS BAND RADIO APPROVED
ON 27MHz FM AND 930MHz FM.
27MHz AM EQUIPMENT REMAINS ILLEGAL
Britain is to have a legal citizens band radio service . Mr
William Whitelaw, the Home Secretary, announced this today in a Parliamentary answer to Mr Patrick Wall MP. It is
hoped that the new service will be introduced in the autumn.
The new personal two-way service will be authorised on
27MHz f .m. (frequency modulated), and a further frequency
will be made available around 930MHz. Equipment will be
required to meet a technical specification, and users will
have to buy a licence.
The 27MHz a.m. (amplitude modulated) equipment
currently being used in this country is illegal and will remain
so .
Commenting on the introduction of the new service, Mr
Timothy Raison, MP, Minister of State at the Home Office,
said today:
"We are offering a new service which we hope will
provide enjoyment for many people. It will give as good
a service as the illegal a.m. equipment-indeed some of
this is already obsolete . It should soon cost about the
same and should cause fewer problems for others. The
interference which illegal CB equipment is causing to
TV reception and emergency services is giving rise to
concern, and now that the Government has gone so far
towards meeting the wishes of supporters of CB , I hope
that we can rely on those with illegal equipment to act
responsibly and stop using it. "
Choosing the Frequency
The Home Secretary said in a written Parliamentary reply
on 18 December 1980 that he favoured the introduction of a
CB facility on a frequency around 930M Hz, but because of
public demand for an alternative he undertook to consider
the possibility of legalising additionally on a lower frequency.
The final decision had to. take into account the need to introduce a legalised service with the minimum of delay; the
risk of interference to radio, TV and other authorised services
both in the United Kindom and in neighbouring countries ;
the availability of frequencies; and the desirability of
adopting an international standard . The frequency
selected-27.MHz f.m.-should give CB enthusiasts the performance they want at about the same cost as illicit equipment with far less interference to other users. France, the
Netherlands and Germany are among those European countries who have legalised on 27 M Hz f .m. equipment and the
Irish Republic has recently announced its intention to do the
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same . The other f requency proposed-around 930MHz-is
going to be adop t ed in North Ameri ca and some European
countries, and is seen as being capable of giving a good
quality service, especially in towns and cities, with the
minimum of interf erence . It offers the prospect of an international market for British manufacturers.
Other alternative frequencies , such as 41 MHz and
450M Hz, were reviewed but none was free of interference
difficulties or met the other requirements.
Existing authorised users of the 27 M Hz band, for
example , hospital paging systems, may be affected by the
Government's de cision and the implications for them will be
taken into account during the planning period.

Existing Equipment
Existing illegal 2 7MHz a.m . (amplitude modulated) equipment will not be legalised. The volume of interference from
CB sets using 27MHz a.m . equipment is increasing-in the
last five months alone there were nearly 5000 complaints of
interference to radio, TV and hi-fi which were directly traced
to the use of illegal 27 M Hz a.m. sets ; this represents an increase of about one-third of all recorded complaints of interference from all sources. Emergency services have also been
affected. Although recent a.m. equipment of US origin
causes less interference to some services than earlier
models, its potent ial for interference to TV remains high.
Equipment Specification
Specifications for the new f.m . (frequency modulated)
equipment will be drafted to ensure that it causes the
minimum of interference to other radio users; standards will
be set to which manufacturers, importers and assemblers
will conform . Th e equipment will have to be permanently
marked so that a purchaser knows the set he is buying
meets these standards. Such specifications are vital to ensure that other radio services (police, fire, aviation) are not
adversely affected.
Licensing
Users of the new service will have to buy a licence,
renewable annua lly, which will entitle them to use equipment on either ft"equency. Talks are taking place with the
Post Office to see if they can issue licences on behalf of the
Hom e Office . It is too early to say what the cost of a licence
will be.
Commencement Date
It is hoped to complete the arrangements for technical
specification , eq uipment marking and licensing, and bring
the new service into operation, by the autumn.
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Rallies and Events
Spalding and District Amateur Radio
Society are once again holding their
'Tulip Time Rally" on Sunday, 3 May
1981 , at Spalding Grammar School.
Further details from: Hon Sec, G. C.
L. Parker G4EMK, 29 Saxon Way,
B ourne, Lincs.
The Welsh Amateur Mobile Rally,
organised by the Barry College of
Further Education Radio Society will
be held on Sunday, 10 May, at the
Barry Memorial Hall.
Further details from : Simon Lloyd
Hughes GW8NVN, 1 Min Y Mor, Barry,
South Glamorgan CF6 80G.
Otley Radio and Electronics Society
will be holding the Northern Mobile
Rally on Sunday , 17 May, at the Victoria Park Hall, Keighley, between
11 OOhrs and 1630hrs. Wheelchair and
blind visitors will be welcome at
1045hrs.
Further details from : Rally Manager,
Mrs P. A. Home G8KRU, 14 Fieldhead
Road, Guiseley, Leeds LS20 8DT.
East Suffolk Wireless Revival,
organised jointly by Ipswich Radio Club
and Martlesham Radio Society, will
take place on Sunday, 24 May, at the
usual venue, the sports ground of the
Ipswich Area Civil Service Sports
Association , Straight Road, Ipswich
(between Bucklesham Road and Felixstowe Road (A45) and adjacent to the
Suffolk Show Ground).
Further details from : Jack Too till
G4IFF, 76 Fircroft Road, Ipswich IP1
6PX. Tel: (0473) 44047.
Hull and District Amateur Radio
Society wil be holding their Mobile
Rally 1981 on Sunday, 7 June, at Hull
University.
Further details from : I. B. Carress
G8EAH, 124 Day ton Road, Priory
Road, Hull, Yorks.

Video Recording
Techniques
With UK sales of video recorders
expected to rocket during 1981 , both
Sony and JVC have produced literature
to assist customers in utilising the
facilities of their recorders in all aspects
of making home video movies.
Sony has produced a 48-page
handbook which is amply illustrated
and uses simple non-technical

language, the handbook-entitled
"How to Video " -is currently on sale
at Sony London Showroom, 134
Regent Street, London W1, price 60p.
It is also available by post from the
showroom (30p extra).
JVC's publication entitled " Video the
Better Way" , comprises five volumes,
each illustrated with colour and black
and white photographs and diagrams.
Each volume contains an aspect of
video- " Basics", " Production",
" Enhancement" , " Applications" and
" Supplements". Costing around £3 .95 ,
"Video the Better Way" is available
from JVC dealers and specialist video
outlets.

Keep Your Eyes Open
Following a meeting at a hotel in Bournemouth on 6 February, Martin Linda
G4GTH , RAYNET controller for SE
Dorset, returned to his car to find his
mobile rig had been stolen.
The rig comprised a Trio TR2300,
serial No. 921187 , with reverse
repeater and without case or strap, and
a homebuilt 25W amplifier, housed in a
300 x 75 x 75mm dark grey case with
two switches and I.e.d.s on the right
and three fuse holders on the left of the
front panel.
If you have any information
regarding this equipment, please contact either Bournemouth Police or
G4GTH QTHR (Tel: 0202763899) .

CWCourse
It is hoped that a new course will shortly be available in the Cheshunt area of
Hertfordshire for potential Class A
licence holders. The Cheshunt and District Radio Club are currently trying to
organise the course at the East Herts.
College at Turnford , starting late in
April (the beginning of the summer
term) for approximately 12 weeks and
is intended for absolute beginners in
c.w.
If the course is successful, it may be
possible to repeat the course in the
new college year starting in September.
For further details, please contact:
Jim Sleight G30JI, OTHR. Tel: Ware
(0920) 4316.

Sale of Surplus Stock
In a joint effort , Home Radio, Harvesons and G.P . Transformers have
organised a "bargain sale", at which
will be offered resistors, capacitors,
potentiometers, speakers, transformers, tools etc., at exceptionally low
prices (many items below manufacturing cost) .
Home Radio are turning over their
first floor to the sale, and it will run
from Saturday 25 April until Saturday
2 May, between 9 .00am and 5.30pm
(Wednesday 1.00pm).
Ample parking space is available at
the sale venue at : 269A Haydons
Road, London SW19. Tel: 01-543
5659.

Club News
Saltash and District Amateur Radio
Club would like to extend a welcome to
prospective new members and visitors.
The Club , G4GXK, has approximately 70 members and meets on the
first and third Friday of each month at
1930hrs.
Further details from: Paul Lamerton,
17 Baber Court, St Diminick, Saltash,
Cornwall.

Introduction to Amateur
Radio & SW Listening
As a result of the success of this
short course ' last year, it has been
decided to repeat it at two centres in
Nottingham immediately following the
current RAE courses.
Commencing on 18 May 1981 at
H ucknall College of Further Edu.c ation
and on 20 May at Arnold and Carlton
College of Further Education , the
course runs for five weeks excluding
Spring Bank Holiday week.
The syllabus includes an outline of
the RAE , some basic theory, receiver
operation for the amateur and commercial bands and practical points concerning construction techniques and
aerials. In short, a useful preliminary to
the RAE.
Further information can be obtained
from : The Course Tutor, Alan Lake
G4D VW, on Nottingham (0602382509), from Hucknall CFE (0602637316) or from Arnold and Carlton
CFE (0602 -876503).
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BI--PHASE CDMPARATDR

A.J.BIRKINSHAW G3DMC

Valves and transistors provide the active elements of most
electronic equipment. The term "characteristic" is used to
identify distinguishing electrical features and values of
active devices.
Manufacturers' data sheets normally include a graph of
anode or collector current plotted against supply voltage
in the form of a characteristic curve. Families of curves,
each at a different bias setting, may be used for the determination of performance and the calculation of additional
parameters.
Although well designed circuits will tolerate a wide
change in characteristics there are extremes that will affect
overall performance.
A valve will eventually degenerate with age due to loss
of emission, reducing gain, or release of gas occluded in
metal electrodes causing hysteresis . Gain does not normally change as a transistor ages; defective transistors can
readily be detected because they will have little or no gain
and exhibit a shorted or open-circuit condition or have excessive leakage.

pear to the eye simultaneously. If one device is operated at
a fixed bias whil st the bias on the other is controlled
manu a lly the controlled characteristic curve may be
adJusted in comparison to the fixed curve.
Calibration of each ordinate is pre-set : horizontal
voltage deflection against a reference voltage supply and
vertical current deflection by the volts per milliampere
across a calibrated resistor.
The instrument is used to test devices against published
characteristic curves, to check samples against a standard,
to check deterioration of used devices, to match two samples for pairing in symmetry circuits or to decide the optimum bias required for a particular application. The
characteristic of each device is traced alternately at a rate
dependent on the supply frequency.
The display section of the in strument can be separate in
the form of a basic oscilloscope having d.c. amplification
to both X and Y plates.
T he power supply unit can be specially built or adapted
from a similar un it having a bi-phase secondary winding
on the power tran sformer.
Fig. 1

Curve Tracing
Characteristic cu rves may be displa yed on an oscilloscope for comparison with published data enabling
ageing devices to be identified and compared with yo unger
or unused samples.
Whilst the instruments and techniques to be described
in this article are capable of a wider application , their use
will be confined to analysis of 6 · 3 volt heater valves and
popular silicon npn transistors.
The bi-phase comparator is a measuring instrument for
simultaneously comparing the characteristic curves of two
electronic valves or semiconductor devices whilst varying
the operating conditions of either. A bi-phase source of
alternating voltage energises each device alternately and
the sweeps of applied voltage versus current are
graphically displayed by horizontal and vertical deflection
of a cathode ray tube. The rapidly alternating images ap-
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The arrangement of units is shown in block form in
Fig. I coupled by connector lead assemblies.
A suitable bi-phase source is shown in Fig. 2 and consists of a transformer with a centre tapped secondary
winding feeding two rectifiers to provide alternate unidirectional half-wave outputs HWI and HW2. During the
sweep of one half wave the other output remains at zero.
The half-wave voltages are applied separately to each
device being compared in Fig. 3, current flowing through a
precision resistor common to both circuits-the small
voltage sweeps across this resistor are proportional to the
currents passing through each device providing the vertical
Y input of an oscilloscope.
Horizontal sweep voltages are taken from a combined
potentiometer circuit across the half-wave inputs giving X
input proportional to the applied voltage.
Internal d.c. amplifiers of the oscilloscope produce the
characteristic display of device current plotted against applied voltage shown in Fig. 4. Trace identification is
available by altering the bias to one of the devices.

Trace HWl

,

Calibration

Trac'e HW2

Vertical current is known by the volts per milliampere
at the precision resistor and the calibrated volts per centimetre of the oscilloscope Y input. Horizontal volts are
checked by switching one leg of the potentiometer chain to
a voltage reference source and setting the output control
for an unswept vertical trace to a graticule line.

,,,
,
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Fig. 7
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Although the circuit is simple and the wiring layout not
critical, attention should be paid to adequate mechanical
arrangement of interconnections. These will consist of a
four or six pole plug and socket lead assembly to the
power supply unit, 4mm plug leads to the oscilloscope and
pairs of valve or transistor sockets suitable for the devices
being tested.
A slow blow lOOmA fuse at the centre tap point is
essential. The transistor comparator is shown in Fig. 6,
complete with its own power supply, as this is less cumbersome than the valve arrangement, allowing assembly in a
small plastics box.

Fig. 6

continued on page 41

21

Practical Wireless, May 1981
www.americanradiohistory.com

o
Q

FT-707

REPORT

Vii!
YAESU

V

Hf TRANSCEIVER
The Yaesu FT-707 " Wayfarer" is part of a matching range of
units including the FP-707 power supply for a.c. mains
operation (the FT- 707 is a 13· 5V d.c.-powered unit), the
FC-707 antenna coupler, and the FV-707DM external digital
v.f.o. The FT-707 covers all the amateur bands from 80 to
10 metres including the WARC '79 additions, with a
nominal power output of 100 watts on s.s.b . and C.W., and
50 watts on a.m. (d .s.b.). There is also a low-power version ,
the FT -707 S, with a power of 10 and 5 watts for the respective modes. Our photographs are of the FT-707S , but most
of our tests were carried out on its big brother, which differs
in appearance by the addition of the 100W p.a . heatsink on
the rea r of the case.
The transmitter is basically designed for s.s.b. use, being
of the balanced ring modulator/ filter format , with an
8987· 5kHz i.f., followed by a diode ring mixer to convert the
signal up to the final radiated frequency for delivery to the
power amplifie r. The output of the p.a. passes via
bandswitched low-pass filter networks and a directional
coupler to the rear-panel S0239 antenna socket. On C.W., a
separate 8988·3kHz carrier signal is generated and fed to
the ring modulator which is unbalanced by the application of
a d.c. bias. Keying is carried out in the r.f. ampl ifiers driving
the p.a. On a.m ., the microphone modulates the 8988·3kHz
carrier and the s.s.b. filte r is bypassed. On c.w . and a.m ., the
power output can be reduced to around 10W by means of
the front-panel carrier level control. Both manual and voiceoperated transmit/receive switching are provided , the VOX
operates on c.w. as well. There are external controls for VOX
sensitivity and hang-time, and an internal anti-VOX adjustment.
The p.a. is protected against excessive antenna v.s.w .r. by
using a signal from the directional coupler to reduce the gain
of the r.f., i.f. and a.f. stages of the transmitter. Protection
against over-driving or overheating of the p.a. transistors is
also provided, and there is a temperature-controlled fan for
the p.a . heatsink. The a.l.c. (automatic level control) circuit
allows the FT-707 to develop 50 per cent of its full rated
output power safely into a load with a v.s.w.r. of 3 : 1. Operation of the a.l.c. ci rcuit and the power output can be
monitored by means of the I.e.d. level meter.
On the receiver side, the antenna is fed via a 1 ·7MHz
high-pass filter (for enhanced medium-wave broadcast band
rejection) and individual antenna coils for each band to a
dual-gate MOSFET amplifier. A 9MHz i.f. trap improves Lf. rej ection to a level which we measured as 88dB-a very
creditable figure. The amplified signal passes via diodeswitched band-pass filters to a Schottky barrier diode ring
mixer, which produces the 8987· 5kHz Lf. signal. This is fed
via a 20kHz monolithic crystal filter to the noise blanker,
which is a very impressive performer indeed. For example,
impulsive noise causing an S4 meter reading and completely

obliteratin g a we ak station on 10m, could be virtually
elim inated to improve the wanted signal to 05.
From the noise blanker, the signal goes to a variable
bandwidth circuit, which can be adjusted between 300Hz
and 2 -4kHz at the --6dB points on s.s.b. and c.w. Very effective a.g.c. is provid ed, with a choice of fast and slow decay
time-constants. A diode ring demodulator converts the
signal to audio, which is ultimately fed to the loudspeaker via
an Lc. amplifier.
Concentric r.f./i.f. and a.f. gain controls are provided, and a
cla rifier permits a receiver shift of up to ±3kHz relative to the
transmitted frequency. A 25kHz crystal calibrator is available
for scale checks.
Both digital and analogue (dial skirt) frequency readouts
are provided . The tuning rate is 100kHz per revolution of the
main dial , rather faster than the ideal for resolution of s.s.b.
signals, but the kn ob is well-placed , clear of other controls
and very smooth in operation , and no problems were experienced in tunin g on s.s.b. The I.e.d. level meter operates
as an " S" meter on receive, and was found to be accurate
within ± 1 . 5dB abo ve the S9 mark.
Special filters with -6dB bandwidths of 350Hz and
600Hz are available as an optional extra for use on C.W., but
neither of these was fitted to the review transceiver. Another
untested option is a single crystal-controlled fixed channel in
each amateu r band except the new 30m band.
Microphone and headphone connectors are provided on
the front panel, while at the rear there are a.f. outputs for a
tape recorder, etc., and an external loudspeaker; Morse key
jack; r.f. output for driving a transverter; accessory socket for
remote micrbphon e, etc.; external v.f.o. jack for connecting
the FV-707DM ; 8V d.C. output for the panel lamps in the FC707 ; 13 · 5V d.c. supply input connector and antenna and
earth connectors.
The FV-707DM external v.f.o. provides 12 memory chan nels plus scannin g in 10Hz steps and offset from the
memory channels . The latter functions are controlled from
the scanning microphone .
The FC-707 antenna coupler (not shown in our
photographs) will match an antenna with a feedpoint impedance of 10-2 50n to the 50n required by the
FT- 707 . It also incorporates S.W.r. and power output metering, and a 50n dummy load.

Results
On-air tests, using a variety of antennas : long wire, trapped dipole and trapped vertical , all produced very good
results. The receiver is sensitive and stable , with no apparent
vices of any kind, and reports of transmitted quality are
good. The transce iver is small enough for sensible mobile
use (a mounting bracket is available) or, as the instruction
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Inside view of the FP-707 power supply incorporating an extension loudspeaker
Top and bottom views of the
Accessibility for servicing appears good, considering the
very compact construction

The FV-707DM. The battery holders in the
centre are for a memory back-up supply
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manu al suggests. to take away on hol iday, It seems to incorporate all the really necessary features , without any gimmicks, and it's going to break my heart to send the review
mode l back.
The four units mentioned in the review are so sized that
they will stack (as shown in our heading photograph) or sit
side by side along a desk top (see pages 50/ 51 in our March
• 1981 issue) , There is also available a special mounting rack.
while looks like a small version of the adjustable steel shelving used in warehouses. It certainly doesn't match the equipment in appearance or quality, and I personally wouldn't give
it house-room . Please, Yaesu , bring out something more
suitable , if you feel a rack is really necessary.
The instruction manual for the FT-707 is quite comprehensive, with information on controls, connections and
installation . and operation . There are circuit diagrams, a
block diagram and detailed circuit description, quite a lot of
maintenance and alignment information, major component
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locat ion pictures and a fairly detailed parts list. Similar
manual s are provided with th e external v,f.o. and antenna
coupler, but that fo r the mains power supply is more basic.
Th e manufacturer's specification and our measurements
are shown in the tables. The test equipment we used was :
TF2002 signal generator, TF2370 spectrum analyser,
TF2000 audio signal generator and TF893A audio power
meter (all by Marconi Instruments) . Hewlett Packard 17078
osci lloscope and Si nadder automatic signal-to-noise meter.
Th e FT- 707 is currently available at around £500 including VAT, approximate prices for the associated items being : FP-707 £ 11 O. Fe-707 £80 and FV- 707DM £ 180, all
including VAT. A ra nge of microphones cost between £6 and
£23 . according to facilities offered . We are indebted to
South Midlands Communications Limited, SM House,
Osborne Road, Totton, Southampton S04 4DN,
telephone Totton (0703) 867333, for the loan of the
revi ew equipment.
•
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YAESU

BUY ONE

V

ONE

A YAESU SPECTACULAR FROM THEIR NUMBER ONE UK

RETAIL OUTLET WITH FULL FACTORY BACKED SERVICE.

I

AND TAKE

1 Skymaster 4000
Rotor Worth £85;00
or

Buy this FT902 DM at £799.00

1 Astatic Silver
Eagle Mic

Free

Worth £50.00

I1 Shure 526T Mic
AND TAKE

Worth £40.00
or

Buy this FT1 01 ZD at £569.00

Free

1 Oskerbloc or
200B SW R/PW R
Meter Worth £40.00
AND TAKE

1 Shure 526T Mic
Worth £40.00
or

1 Killowatt
Dummy Load

Buy this FT707 at £529.00

Free

Worth £35.00

AND TAKE

1 AR40 Rotor
Worth 59.00
or

Buy this FT225 RD at £565.00

Free

1 Shure 526T
Worth £40
AND TAKE

1 Jaybeam 4
Element Quad
Worth £23.69
or

1 Jaybeam
8 x y/2m
Antenna

Buy this FT480 at £359.00.

Free

Worth £28.40

AMCOMM SERVICES

194 NORTHOLT ROAD , SOUTH HARROW, MIDDX.
Telephone : 01-864 1166, 01-422 9585

I Please send me I

lat _ __

--

_

Amcomm Services
194 Northolt Road,
_ ___ South Harrow,
Middx HA2 ORN.
_ _ enclosed cheque / P.a . for

charqe my VISA/ ACCESS

Opposite South Harrow Tube Station on Piccadilly 'Line

ALL ITEMS INCLUDE VAT+ CARRIAGE

Showroom Opening Hours:
Tuesday to Saturday 9 .00 - 5.30 Sunday by Appointment
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YAESU MUSEN
THE LARGEST RANGE IN
LONDON!
PHONE FOR PRICES!

TOP QUALITY MOBILE
ANTENNAS
TA-301 2m t wave w ith snap-in mount
and cutti ng chart
£3 .99

HI-MOUND KEYERS
K H107
B K 10Q
H K 702
M K 7 02
M K704
M K705

Slraighl UP/ Down keyer
Sem i auto/ m echa nical bug
Up/ Down
on marble ba se
Manipulator
Squeeze padcle
Squeeze padole on m arble base

Al l PRI C ES IN C . VAT. P& P SOp

ADONIS MICS
AM B02 Desk mic
AM 50 2 Desk mic

£59 .9 5
£29 .95
£20.9B
£2B .17
202F X Swan neck
£3 0 .48
ALL PRICES INCLUDE VAT
P& P SOp

C78
Offer

TA-309 2 m wave 3d B ga in w ith snapin mount and cu tt ing chart
£9.95

C78 +
CL8 +
CPB78

TA-330 UHF 3d B ga in wi th snap-i n
mount and cu tti ng chart
£10 .50
TA-3MM M agnetic mount for th e above
supp lied w ith coax cable and PL2 5 9
£9 .75
fitted

Normally
£299.90

TA-3GC Gu tter cli p fo r above supplied
wit h coax ca bl e and PL2 59 fit ted £9 .75

SWR 200 B
sw r/ powe r
mete r
coveri ng
3 -200M Hz
50/7 5
Ohm
power
range
3-30MHz. 20/ 200/ 2kW VHF 2/ 20/ 200W
£39 .95 illc. VAT. P& P 50p.

POSTAGE FREE

NOW ONLY £289.00

HELICAL ANTENNAS
2m
2m
2m
2m
T -435 : V HF/ UH F swr and
power meter with 2/ 20/ 120
watt

through

l ine

w ith
w ith
wit h
w it h
ALL

BNC plug
£4 .50
P1259 plug
£4 .50
IC2 1 5/ Standardrrri o sc rew
£4 .25
A R240 screw
. £4.25
PRICES INCLUDE VAT. P&P 25p

ONLY
£251

COAX SWITCH ES

power

measurement £3 4.9 5 inc. VAT.
P& P 75p

* NEW SA-450 *

High
q uality
coax
switch
housed in a diecast box wi th

5023 9s
Fr equency
Loss
Weight
Max power
Impeda nce

UH74 SWR and power meter
switchable HF , 2m and

432MHz with remote head at
£ 16.39 inc. VAT. P&P 7 5p.

3.5- 500M Hz
0.02dB
450gms
2.5kW
500hm

FRG 7700

CT -1 Coax togg le, 3 50239s
£6. B5 in c. VAT. P&P 25p.
CT-2 Coax toggle. 2 502395. 1
PL259 £6 .8 5 inc. VAT. P&P
25p.
T S- 120 Coax sl ide switch. 3
S0239s £6 .7 5 inc. VAT. P&P
25p.

SWR25 : Th is ever-popular twi n
SWR and Power meter covers

3.5- 150MHz at
VAT. P&P 50p.

£ 12.00 inc.

Basi c Unit £309 - Memory £83 .95
- With Memory Fitted £389

R1000

POWER SUPPLIES
PM103 4.5/ 6/ 7.5/9/ 12V
dc 500mA fu lly stabilised
£1 3. 50 inc. VAT. P& P
( 1.00
PX402 13.BV dc 3A max
DL-30 Dum my load 25W DC150MHz £6 .3 5 inc. VAT. P& P
25p.
T-100 lOOW Dummy load DC500MHz £20.12 inc. VAT. P& P
25p.
T-200 150W Dummy load DC500M Hz £3 5.60 inc. VAT. P& P
25p.

ful ly st abi lised power
supply with overload pro:-,'"

'-

PX402

LEE ELECTRONICS LTD
400 EDGWARE ROAD, LONDON W2
Tel : 01-7235521 . Telex : 298765
9. 30- 5. 30 M on. to Fri.
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10.00-4 .30 Sat .

tection £2 1.95 in c. VAT.
P&P (2.00
PH500 0 13.BV dc 5A
continuous 7 A max. Full y
stabi lised £ 4 6. 00 Inc .

VAT. P&P (2 .00.

ONLY £289
All MICROWAVE MODULES products
available

HF & PART EXCHANGES
WELCOME
SAE FOR FULL DETAILS

BARClAYClRD I

l
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In mains supply applications, it is normal to connect
Mt2 to the live terminal via the load, whilst Mtl goes to
neutral.
There are four triggering modes for a triac since it will
conduct when Mt2 is positive or negative, regardless of the
polarity of the gate signal. Fig. 2 shows the triac in its four
triggering modes. Note that a lot more gate current is required to trigger it in the III + mode. Some triacs are also
slightly insensitive in the J- mode.
Table 1 shows how thyristors and triacs perform as
switches in comparison to other common devices. Note
that they far outperform the power transistor in these
duties ; a thyristor gate current of 150mA can switch
2500A whilst the same current flowing into the base of a
power transistor would scarcely control more than a few
amps!
Moreover, the thyristor is inherently a high voltage
device and doesn't have the secondary breakdown limitations of the power transistor, thus it can control very high
currents and voltages simultaneously. For instance, whilst
a transistor might be able to control either 500V at 5A or
50A at 7V, but not 500V at 50A, thyristors are readily
available which can handle 2500A at 1300V!

Ben J. DUNCAN

Part 1

Thyristors have gained a notorious reputation for being
fragile devices electrically speaking, and this series of articles shows how thyristors and triacs may be confidently
applied in power control circuits.
The word "thyristor" is derived from the Greek for "a
door" and is the generic name for a large family of
semiconductor devices. However, in the UK, the term
"thyristor" is usually limited to the unidirectional device
(also known as the silicon controlled rectifier or s.c.r.),
whilst the bi-directional device is commonly known as the
triac. There are many other members of the thyristor
family, but for power applications we shall only need to
consider the s.c.r. and the triac. Both of these devices are
used primarily as switches, though thyristor amplifiers
have been built.
Figs. 1 and 2 depict the differences between the
thyristor and the triac. In Fig. 1, the thyristor is turned on
or "triggered" by applying a small positive voltage to the
gate. The device will then pass a large current at high
voltage in one direction only, thus acting as a rectifier if
the current being controlled is a.c. Once a thyristor is
triggered, the gate current can be turned off and the device
will continue to conduct between anode and cathode until
the current flowing across these terminals drops below a
certain level, typically 30 to 60mA. This is the "holding"
current.
When a thyristor is used to control d.c., once triggered,
it latches on and another switch is needed to reduce the
anode to cathode current to below the holding current. For
a.c. or pulsed d.c . control, the thyristor will, of course, turn
off after the first positive half cycle unless it is triggered
again.
The triac is rather like two thyristors connected backto-front and in parallel with a common gate terminal,
though this analogy is not entirely accurate. The triac will
conduct in both directions and the triggering voltage at the
gate can be either positive or negative.
In the thyristor, the gate current flows out of the
cathode and this terminal is the reference point for voltage
ratings. Because the triac is bi-directional, it does not have
a cathode; the equivalent reference point is "main terminal
one" (Mt 1) and the equivalent of the thyristor's anode is
"main terminal two" (Mt 2) in the triac.

Device Ratings
Before considering how to protect a triac or thyristor it
is helpful to understand the significance of the manufacturer's data, notably the special voltage and current
ratings which allow thyristors and triacs temporarily to
accommodate special circuit conditions.
Average current h(AV) applies to thyristors only. This is
the maximum average current that can be passed through
the device on a recurrent basis without overheating and
destroying the junction. This figure usually assumes a

Fig. 1 :
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Table 1
Power
ITriac
ElectroContactor
Thyristor or Transistor mechanical or Switch
Solid State
Relay
Relay
Power

Very high
Handling
Turn-off
Very fast
Time
Current to
Hold
Low
Switch ON
Power
Low
Dissipation
Switching Very high
Speed
Electrical
Robustness
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High

Very low

Medium

Very high

Fast

Medium

Slow

High

Medium Low or zerc

High

Very low

Very low

Medium

Low

Very low

Low

High

High

Ilm u conduction angle, that is, the thyristor conducts
throughout the whole of a half cycle. Fig. 3 is a typical
graph showing h(AV) against power dissipation for various
conduction angles . Note that as the conduction angle
decreases, the power dissipated increases or the h(AV)
rating falls.
.
RMS current, IT(RMs), This rating applies both to
thyristors and triacs. For thyristors, however, this rating is
usually only of significance if the waveform being switched
is not sinusoidal. in invertors for instance. In this case the
current could exceed the r.m.s. ratings yet be within the
average rating. This is especially true when high peak
currents are applied . at low duty cycles. If you have to
switch such a waveform. it's necessary to find out its
shape and value and then to calculate the equivalent r.m.s.
value of the pulse. For triacs. IT(RMs) is the general current
rating and a graph of this parameter against p.ower dissipation is often givcn (Fig. 4). This graph differs from the
preceding one in that a smaller conduction angle allows
more current to be safely passed or reduces the power dissipation. If a thyri stor data sheet doesn't give the IT(RMs)
value. it can be found from the expression :-h(RMS) =
(1·55 x h(A V»).
Non-repetitive peak current, ITs. is usually shown as a
graph (Fig. 5). It may be either an average or a peak
rating. and varies according to the duration of the current
surge. Closely related is the hSM rating. This is the
absolute maximum current a device can withstand over a
half cycle at mains frequency . therefore 8·3ms for
American devices (60Hz) and lams for British devices
(50Hz). The ITsM rating is particularly useful for fuse selection. A current which approaches the ITS or hSM values
will cause the junction temperature to rise close to its
limits and until the device has cooled down many of its
ratings will be invalid. Furthcrmore, a thyristor's characteristics may be permanently degraded or the device may
fail if this catastrophic condition occurs regularly. Thus
the Irs and IrSM ratings should only be used to accommodate unusual circuit conditions, such as short circuits.
The interval between surges does not change the Irs rating.
The thyristor has a forward blocking and a reverse
breakdown voltage. The triac, on the other hand, because
it conducts in both directions, can only have a forward
blocking breakdown voltage. For thyristors only, the
reverse voltage ratings are :
Continuous peak reverse voltage, V WRM. is the maximum continuous peak reverse voltage allowable across a
thyristor. for 240V mains, for example, the VRWM must be
240V2 or 340V ; 400V is the nearest standard value here.
Repetitive peak reverse voltage, VRRM, is the rating that
takes into account any regular, but not continuous, transient voltage peaks that occur across a thyristor. In an invertor, for example, a small amount of ringing may cause
the peak voltage to rise by 20 per cent for a few milliseconds in each cycle. Provided this voltage does not
exceed the V RRM ra ting. the device will not be harmed.
Non-repetitive peak reverse voltage, V RSM, is the
absolute maximum voltage ratings which a thyristor can
withstand for short time periods, usually IOms. It shows a
thyristor's ability to withstand occasional transient
voltages which are not regular and inherent in the equipment, for example, those originating in the mains supply.
. These ratings have corresponding forward equivalents
which also apply to triacs using the subscript "D". The
forward equivalen t of VRWM is VDWM, likewise VRRM
becomes V DRM in the forward direction and VRSM becomes
V DSM . Sometimes these ratings are equal, e.g.:-V RWM =
400V = V DWM and sometimes continuous and repetitive
voltage ratings are equal, for instance, V RWM = VRRM.
Reverse breakdown in a thyristor will at best cause
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degradation of the device's characteristics and at worst
failure will result. Forward breakdown in a thyristor or
triac need not cause failure if the current is limited.
Nevertheless, it is advisable to prevent forward breakdown
whenever possible.
The multiplicity of voltage and current ratings for these
devices need not cause confusion. It will be seen later that
a V RSM of 800V is often needed when mains operated
thyristors are fused. These will also need a 400V V RWM
rating, and we simply need to look for the cheapest device
which satisfies both conditions. To meet the V DSM rating
will often entail using a device with a 600 or 700V V RWM
rating, but this is quite in order. In a similar fashion, with
current ratings, we may need an I TSM of only 100A and an
ITs of over 20A; the fact that a 25A triac will have a 250A
I TSM rating is pure generosity!

x12

IWAM0441
400}Js

End of current peak
. Current now stabilised

/

Time-.

70ms

Fig. 7:

Miscellaneous Ratings

Su rge Cu rrents

Rate of rise of off-state voltage, dv/dt shows how fast a
waveform a device can handle without turning on accidentally. Apart from applying a signal to the gate, a thyristor
or triac can also be turned on by applying a rapidly rising
voltage to the anode. A typical maximum dv/ dt for a 25A
triac is I OOV / Ils. The application of a waveform which
rises more quickly than this may turn the triac on. Like
forward breakdown, this effect is undesirable solely
because the device loses control and may be damaged by
suddenly conducting large currents. The circuit in Fig. 6
may be used to demonstrate dv/ dt turn-on. If the switch is

These occur when motors, incandescent lamps and
capacitors are initially energi·sed. Starting surges in motors
are due to the initial lack of back e.mJ. - only the inductance and resistance of the motor windings limit the
current when a motor starts from rest. The filament of an
incandescent lamp runs at some 2600°e. At this temperature the resistance of the tungsten filament is 9-20
times higher than at 20 ° e. The current in lamps and
capacitors stabilises quite quickly , usually within a few
tens of milli seconds in the case of a lamp.
Motor surges, however, can have a duration of hundreds of milli seconds or longer. Table 2 shows the duration and magnitude of typical current surges in lamps and
motors. Fig. 7 is a graph of a typical lamp surge current.
Note that the current does not rise to its maximum value
instantaneou sly because of circuit and lamp inductance. A
similar graph for a motor can usually be obtained from the
ma nufacturer. The main difference is that motors usually
have high inductance, therefore the surge current rises
quite sluggishly . A peak motor surge current is also lower
than that arising from lamps, but the surge duration is 10
to 100 times greater.

60W lamp
240V
a.c.
100

Mtl

N

E
IWAM0431

Fig.6:

Table 2
flicked rapidly , the lamp will light occasionally, even
though there is no gate signal. Contact bounce in relays,
contactors and other switches frequently cause this effect
if switch-on happens to occur at the peak mains voltage.
Thyristors invariably have better dv / dt ratings than triacs
and are often connected back-to-back to provide bidirect ional power control when high dv/ dt ratings are required. Thyristors and triacs have other dv/ dt ratings
which concern commutation but these need not worry us
here.
Rate of rise of on-state current, di/dt, concerns the inability of a triac or thyristor to turn on instantaneously.
Initially, only a very small area of silicon is conductive,
though within a few microseconds the whole area of the
device conducts. A current which rises to its maximum
value very rapidly and reaches a high value before the
whole area of the device is conductive will pass through
the very small area of silicon which conducts initially. This
results in overheating which can destroy the device. A
typical maximum di/dt rating for a 25A triac is 50A/ lls.
Although turning on a device by exceeding its dv / dt rating
is not in itself harmful, some circuit faults can cause dv/ dt
breakdown in a device, which in turn causes sudden conduction of rapidly rising currents. Thus dv/dt breakdown
can precipitate di/dt breakdown and the result is a dead
triac.
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Typ ica l peak
current magnitude

Typical duration
of surge

100W
incandescent
lamp

x 13

70ms

1000W
incandescent
projection lamp

x 18

lOOms

Shaded pole
motor

x 1·5

2 seconds

Series
a.c.-d.c.
motor

x 2·5

100-400ms

Split-phase
motor

x 4-6

100-'500ms

Capacitor
start
motor

x4

100-600ms

Induction
motor

x 7

750ms

x 3 ·5

170ms

Component

Three-phase
motor
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Because these surges are inherent and normal in any
circuit controlling lamps or motors, the surge current must
not exceed the I TRM rating of the device. This rating refers
to surges of short duration only, however, and it is advisable in addition to check the ITS rating of the device
(Fig. S). Sometimes a surge current graph is given in the
data sheet; this is intended specifically for these conditions. The hs curve shows the maximum non-repetitive
current against the duration of the current. In Fig. 8, the
hs curve has been plotted for a ISA plastic triac. The hRM
rating is also shown, together with the surge curves for 3
sets of 100W lamp arrays, consisting of ten, twenty and
thirty lamps respectively. The thirty lamp (3000W) load
exceeds the I TRM and a triac controlling these lamps would
rapidly fail. The 2000W lamp surge is below the ITRM limit,
but goes above the hs curve for I ms (point A). This is not
really satisfactory. The lOOOW lamp load is well below
both the hs curve and the hRM rating, thus the triac would
handle this load quite happily. An examination of the
graph will show that the maximum lamp load the triac can
handle without the lamp surge curve encroaching on the
hs curve is around ISOOW, or 6·2SA. This is approxlS0
150
130

1\

120
110

90
80

:;

70

L..

u

-}4'fu

cold filament
resistances
Industrial wiring

\

imately SO per cent of the triac's h(RMS) rating (1 SA).
Thus we arrive at the rule of the thumb "derate triacs or
thy rislors by 55 per cent for lamp loads." However, it is
always a good idea to check a triac's suitability by drawing a graph of the form shown in Fig. 8, especially when
high-power incandescent lamps are to be handled.
The lamp surge curves in Fig. 8 give a conservative idea
of the triac's capacity in many domestic applications. Fig.
9 shows why this is so. In industrial wiring systems, the
supply impedance seen by the lamp is often very low
because the contro l circuitry is likely to be wired directly
into the mains, possibly close to a 100 or 300A distribution point. In this case, the impedance of the mains cables
will be mainly resistive and will be possibly as low as
0·030. The cold resistance of a lOOW lamp filament is
430. The total resistance is then 43 + 0·03 = 43·030.
Here the supply impedance will have a negligible effect on
the surge current. However, domestic wiring may have an
impedance of 10 and the effect on the lamp surge current
can be significant, particularly when large currents are
drawn.
If we connect ten lOOW lamps in parallel, the total
' (cold) filament resistance will be 4·30 and the 10 supply
impedance will then reduce the peak lamp surge current by
around 20 per cent or lOA! If we take the impedance of
connecting cables into account, the surge current will be
reduced even more.
So far we have circumvented lamp surges by selecting
triacs with suitable IrRM and hs ratings. We can also use a
thermistor to limit the lamp surge; this approach is com-
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FT-707
All solid -state HF
mobile transceiver
The definitive HF mobile rig, digital,
variable IF bandwidth, 100watts PEP
SSB. Latest WARC bands,AM , CW
(Optional.12 channel
memory VFO )
00

£529.

Here we show the 707 together
with the matching FP-707 PSU ,
FC-707 ATU and FV-707DM
VFO memory.

FRG-7 General coverage receiver

A precision built high performance Wadley Loop
receiver, rugged and reliable - proved by the tens
of thousands in use
00
around the globe.

£199.

FRG-7700 Synthesized general coverage receiver

Th e very latest in receiver technology from YAESU.
Receives AM (3 band widths) , USB, LSB ,
CW and FM -memory option with 12 channels and
automa tic band selection .
(With Memory £389)

£309. 00

ALL PRICES INCLUDE VAT

Amateur Electronics UK
501-516 Alum Rock Road-Birmingham I
Telephone: 021-327 1497 or 021-327 6313
'I' I
from March 1st. our new opening hours are
.e ex: 337045 As9.30-5.30
Tues, to Sat.cDntinuDus and CLOSED all day Monday,
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KNUTSFORO 106661 4040.
WALES & WEST - ROSS CLARE, GWJNWS. " GLENVIEW" NEWPORT ROAO . MAGOR ,
GWENT 106331 880 146.
EAST ANGLIA - AMATEUR ELECTRONICS UK- EAST ANGLIA . OR T . THIRST ITIMI
G4CTT, I NORWICH 06925 866
.
NORTH EAST - NORTH EAST AMATEUR RADIO , DARlINGTON 0325 56969
SOUTH EAST - AMATEUR ELECTRONICS, UK - COASTAL. ClIFTONVILLE; KENl
KEN McINNES, GJFTE.
1064J1 291297. 9 •. m . 10.30 p .m .
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RADIOSHACK

LONDON'S AMATEUR RADIO STOCKIST
... just around the corner from
West Hampstead Station (Jubilee Line)

Drake R-7 Synthesized, General Coverage Receiver
Model 1240
Full general coverage reception, 0 -30
M Hz, with no gaps or range crystals required.
Continuous tuning all the way from vlf thru
hf. Superb state-of-the- art performance on am, ssb, RnY, and cw - and it transceives
with the Drake TR-7 .

Price £879.75

R1000 £285.20 inc VAT
The R-1 000 is a high class general coverage receiver covering 30 bands between 200KHz
and 30MHz with a PLL synthesizer that incorporates all of Trio's sophisticated electron ic
technology developed over recent years,
Both digital display readout (1 KHz resolution) and analog display (10KHz resolution) are
provided for easy and accurate tuning ,
The R- 1000 also includes a quartz digital clock with timer, three IF filters, RF An and tone
control , etc , to ensure the best receiving conditions for each mode,
Due consideration has been given to innovative design and compactness, making the R1000 an incomparable station receiver for amateur radio operators, professionals, BCL's
and SWL's, etc.

THE 2 METRE FM MOBILE TRANSCEIVER
TR7800 £268 inc VAT
The new TR7800 is the only 2 metre FM mobile transceiver. Its
perform ance both in your car and shack has to be experienced to be
believed . Power output is 25 watts, a needle bending signal. The rig has
ke yboard entry for fixed station use and for programming the 15
memories. When used with the up/ down shift switch on the mike the
1 5 memories, each havi ng a repeater shift facility, make mobile operation a sheer pleasure. Th e scan facility, both on memory and 25/ 5Kc on
keyboard means no m issed contacts. Five second hold on each
occupied channel gives you time to identify the station before the rig
moves on to the next QSO, press the mike switch and the scan instruction is cancelled. Add the priority facility and you have it, the only 2
metre FM mobile rig.
.

Bearcat® 220FB
With 4m, 2m & 70cm FM Amateur Bands
FREQUENCY COVERAGE . . . 66-88MHz FM ; 118-136MHz AM (Aircraft Band) ; 144174MHz FM ; 420.45-512MHz FM . This coverage includes the 70cm ; 2m ; 4m FM
A MATEUR BANDS. To programme this Receiver you simply punch in the frequencies you
w ish to monitor. To AUTOMATICALLY SEARCH MARINE FREQUENCIES YOU JUST
PRESS ONE BUnON . The Bearcat 220FB will also AUTOMATICALLY SEARCH th e
AIRCRAFT BAND.
Power requirements: 240v AC/ 12v DC . Accessories included in the price are Mounting
bracket and hardware, DC cord and telescoping antenna .

£258.75 inc VAT. Delivery by Securicor
Importers & Distributors for Hy-Gain, CDE, Rockwell-Collins, Macrotronics Bencher,
R. L. Drake, Ten-Tee, A E A, Bearcat, stockists of all Amateur & Computer Products

RADIO SHACK LIMITED
TELEX 23718

188 BROADHURST GARDENS, LONDON, NW6 3AY
TELEPHONE 01-6247174
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Eloine HOWARD G4LFM
At least I can start this month's column with some good
news (for me anyway). The result of the December RAE
was favourable and I am now the proud owner of the call
G4LFM, and a new 2m rig.
I was pleased to hear via Eric in "On the Air" in the
April issue that the last YL Column was read by at least
one other YL, so thanks for the encouragement. Writing
the first column was easy, it's filling up the space the
second time that proves difficult.
My call sign arrived the morning of writing this and
whilst I was ripping open the envelope with the awaited
news I was switching on my rig with the other hand. Not
that I was eager to get on the air! It was just that over the'
past few weeks, since I bought the rig, everyone else has
been trying it for me, to see that it operates properly. I
wasn't sure whether anyone would be listening, it was
rather early in the morning for most people, and if they
were listening would I get things right. Fortunately all
went well and my first contact was established.
Getting used to my own callsign is quite difficult, I can
always think of everyone else's and not my own" Imagine

being half way through a QSO and forgetting my callsign,
I'd never be allowed to live it down in the office. So if I
keep repeating it to myself eventually it should sink in. The
fact that I passed the exam is only now beginning to
register, it is hard to adjust to the idea that I actually
passed, not the miserable failure that I was convinced
would be the result.
After spending some time being unable to transmit, due
to the lack of a licence, now it is perfectly legal I feel very
guilty as soon as I start transmitting. Perhaps it will wear
off in time, as I get more at ease on the practical side of the
hobby.
I have heard of one new YL 'with a nice call sign, it is
G8ZYL, I haven't actually worked her yet, I didn't have
my call sign at the time. I would like to hear from any
others who have new call signs, interesting or otherwise. I
am gradually compiling a list of YLs but the 1981 call
book only goes as far as the G8Ws, so I would be grateful
to hear from any others.

PW "WINTON" TUNER
As announced in' our April issue,
have run into
ficulties with this project due to the a.m. tuner module
being discontinued by the manufacturer.
I'n drawing up the specification Jor this tuner, the
·aim was to provide a design with asimilar high stan-.
dard of performance and facilities to the PW 'Wintoo"
amplifier, yet capable of being p'ut together by a home
constructor without , access · to sophisticated test
equipment. This meant that pre-aligned tuner fTlodules
were essential, but unfortunately the result is that We
of course
9n ,the cc;>ritinued availability
. . '.
'
."
,
"'of the <;nosen modules.
The a.m. tuner head selected seemed to provide the
best combination of performance and facilities_of all
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those available. Enquir'ies have been made on a worldwide basis to try to locate any remaining stocks, but
without success. The question of a suitable substitute
has been in\(estigated, but there is nothing else which
could be useo without a complete redesign of a 'large
part of the PW "Winton" tuner. We have reluctantly
come to the conclusion that this is not economically
viable, but we are continuing to look for some other
solution.
We apologise for the disappointment this delay will
cause our readers. It is no less disappointing,:and
frustrating for the author and ourselves, especially in
view of the large amount of time and money which
had already been devoted to the project.
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INTRODUCING THE MICROCOMPUTER by Mervyn J . Axson BA G8WHG

From conversations heard over the air, a lot of radio
amateurs are becoming interested in microcomputers. This
is not surprising because they have a lot in common with
radio and they can go together very well. No doubt there
are a lot more people who would be interested if only they
could penetrate the jargon. A lot of published material is
not very helpful in this respect, for all too often you
become enmeshed in binary arithmetic in the second
paragraph and Boolean Algebra soon follows. This is not
necessary at all. It is like starting a learner driver off by
giving a talk on the theory of heat engines. You don't have
to know what is happening inside a computer in order to
use it. So we will adopt the "Black Box" approach and just
accept that certain actions produce certain results.
There are three essential components in any computer
system. These are : a means of getting information into it
(input peripheral or i.p.), something to perform operations
on the information (central processing unit or CPU) and
some way of getting details out (output peripheral or o.p.).
With microcomputers the i.p. is invariably a keyboard of
some type and the o.p. is usually a C.r.t. screen known as a
Visual Display Unit or VDU. These and the CPU may
come in separate cases or they may all be packaged in one
unit, it makes no difference. There can be other types of
i.p. and o.p. devices in a complete system, but these are the
essentials. We can deal with the others as the need arises.
How do we use a computer to solve a problem? You are
sitting in front of the keyboard watching a little symbol
flashing on the VDU. This is known as the cursor. Before
you can solve any problem the computer must be
programmed. Now there is more mystique about that simple word than almost any other. And yet there need not be,
for a program is simply a list of instructions telling the
computer what to do. The trouble arose because you have
to use a very special language, known as machine code, to
talk to the CPU. This varies from machine to machine and
is always a very precise and complex code. It does take a
great deal of experience and a lot of time to write successful programs in machine code.
Fortunately, the very clever people who made the first
computers soon realised how this would limit their use, so
they made good use of the power of the computer. They
wrote a program which is stored inside the CPU which lets
you type instructions in a recognisable form and which
then translates these into the machine code. I said that
they were clever! There are so many different ways that
you can express instructions in English that some rules
had to be made if these interpreters were to work properly.
These rules form the basis of what is called a high-level
language, and there are a number of these such as
COBOL, ALGOL, FORTRAN, PASCAL, etc., but the
most popular for microcomputers is BASIC. Some
professionals criticise BASIC but for our purpose it is very
good. Programs written in it are fairly easy to read, and it
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is an easy language to learn. By the time you have finished
reading this article you will be able to write simple
programs in BASIC ,
Rather than just giving a list of the rules making up
BASIC , we will write some simple programs so learning as
we go. We have said that a program is a list of instructions, which are called Statements. BASIC requires that
the Statements shall be numbered in ascending order, and
they will be carried out or executed in that order. Note that
the numbering does not have to be consecutive. It does not
matter whether they are numbered 1, 2, 3 or 100, 200,
300. This is very useful in developing a program because if
we want to add a Statement between two existing ones we
simply give a number between and BASIC will put it
between. For example, a later Statement numbered 150
will be inserted between 100 and 200.

Writing Programs
So to start writing . .Let us make a simple program to
carry out the calculations for Ohm's Law, V = fR. We
need to tell the CPU what the values ,of f and R are, so the
first two lines of the program are INPUT Statements.
400 INPUT I
4101NPUTR

Now we have to tell it to multiply f by R to get the value of
V. Note that the sign for multiply in BASIC is "*,, and not
Hx". This uses the LET Statement.
420 lET V = I * R
Now we want it to give us the answer. Output is made with
the PRINT Statement.
430 PRINT V

And that is the program completed! Type each line on the
keyboard and you will see it displayed on the VDU. As
you finish the line press the RETURN key. This tells the
CPU that you have finished that line, which it then stores
in its memory. When this has been done, the cursor moves
down to the next line.
Having completed the entry of the program, we now
have to tell the CPU to act on it and for this we use a
COMMAND Statement. These are not numbered, and are
not stored in the machine, but are acted on at once. So
type RUN followed by the RETURN key, and the CPU
will immediately ask for the input of f. It indicates this by
printing a question mark on the screen. As soon as you
have typed in a value, say 2, it will ask for R by printing
another H?". Type in this value, say 4, and the CPU immediately prints the answer, 8, on the screen. So the
program works. Alright, it is not really very useful at this
stage. but we can do a lot to improve it. Any program that
is of real use is made up of two parts. One that solves the
problem and one that makes the program versatile and
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easy to use. For example, it is not very informative just to
flash "?" on the screen. What input is required? INPUT
Statements allow us to say what is expected, simply type
the details between quote marks.
400 INPUT "CURRENT IN AMPS"; I

100 PRINTCHR$(14!)
LAI.J "

11 I) PRINT"OHM ' S

Similarly for line 410 arid also for the output

U() PRINT

43(1 PRINT "VOLTAGE IS"; V; "VOLTS"

We can improve the clarity by spacing. A simple PRINT
Statement will give a line space between the questions.
405 PRINT

We may want to carry out another calculation. We could
of course type RUN again, but a GOTO Statement will
send the CPU back to the start automatically. Of course
it would then be neater to clear the screen. PRINT
CHR£(l47) will achieve this, and as we don't want it to
happen before we have read the previous answer we put
line 535 in to temporarily stop execution of the program.
It would also be nice to say what the program does and
to start with a clear screen, so we add lines 100 and 110.
100
110
535
540

LI s ting of OhM 's Law prograM.
Mervyn J. Axson BA GHWHG.

PRINT CHRf(14 7)
PRINT "OHM'S LAW"
INPUT "TYPE 1 TO CONTINUE"; A
PRINTCHRf(1471

200 PRINT"MENU"
210 PUNT
no F'RINT"Of'rIONS AIJAILABLE"

230 PRINT
240 PF:INT"1. GIVEN I & R FIND V"
:.'50 F'RINT

60 n:INT"2. GIVEN I & V
2/0 PRINT
280 PRINT"3. GI \,lEN R V

FIND R"
FIND I"

290 F'F: I NT
;100 F'RINT"4. FINISHED WITH
310 PRINT
320 INF'UT"TYF'E NUMBER OF YOUR CHOICE";J
330 F'RINTCHRI(147)

340 ON J 80ro 400 , 500,600,700

We now have quite a tidy program, but a glaring omission
is that although called Ohm's Law it only deals with V =
JR, what about J = ViR and R = V/I? Obviously we can
add more lines to cater for these, but we must also allow
the user to select the desired formula. A neat way of doing
this is to present a "menu" from which the user can make
his choice. We can easily do this with a series of PRINT
Statements.

400 INPUT"CURRENT IN tiMPS"; I

405 PRINT
410 INPUT"RESISTANCE IN OHMS";R
'115
420
430
·\40

F'F:INT
LET V= I :j:R

PlnNT"VOLTAGE IS";IJ;"IJOLTS"
INF'UT"TYF'E 1 TO CONTINUE";A

450 PRINTCHRS(147)
460 GOTO 200
500 INPUT"CURRENT IN AMPS";J

200 PRINT "MENU"
210 PRINT
220 PRINT "OPTIONS AVAILABLE"
230 PRINT
240 PRINT "1. GIVEN I & R FIND V"
250 PRINT
260 PRINT "2. GIVEN I &V FIND R"
270 PRINT
280 PRINT "3. GIVEN R&V FIND I"
290 PRINT
300 PRINT "4. FINISHED WITH PROGRAM"

(I
F'R I NT
510 INr'UT"IJOLTAGE IN VOLTS";V
515 PRINT
520 LET R:::IJ / I

This is fairly straightforward, but we now have to decide
how to tell the CPU what the answer is.
Fortunately our clever friends thought of all kinds of
problems, and provided Statements whiCh can be adapted
to all needs. In this case it is an extension to the GOTO
and is the ON -- GO TO ----. Firmly believing that an
ounce of practice is worth a ton of
and that by now
you are getting to grips with the way things work, let us do
the necessary coding. After setting up the "menu" we
proceed.
310 PRINT
320 INPUT "TYPE NUMBER OF YOUR CHOICE"; I
330 ON I GOTO 400, 500, 600, 700

We know we have the formula for case 1 starting in line
400, so we put the formula for case 2 s,tnrting in line 500,
case 3 in line 600 and case 4 in line 700. Depending on the
number chosen, the program will proceed directly to the
appropriate formula.
We now have a simple program but it does have quite a
sophisticated looking output. Exactly the same methods
could be adapted to other types of problems involving the
use of formula. Simply change the
equations as required. Of course, programming can be more
complicated, but the methods of solution are the same. A
bit of logical thinking about the problem will reveal a

PRINT"RESISTANCE
540 INF'UT"TYF'E 1 TO CONTINUE";A
550 F'RINTCHR$(147)
560 GOTD 200
bOO INF'UT"RESISfANCE IN OHI1;3";R
605 PF:I NT
61 (! INPUT"VOLTAGE IN VOLTS" ;IJ
615

PRIN T

1> 20 LET I::::IJ / R
630 F'F:INT"CURRENT
640 INHIT"IYF'E 1 fO CONT iNIJE"
650 PRINTCHR$(147)
660 GOTD 200
700 r' RINT"FINISHED"
/11> END

HEADY.
possible solution. Flow charts are often a great help. Once
this stage has been reached it is a fairly straightforward
procedure to code the instructions in BASIC. With very
little practice quite considerable skill is acquired. One
warning, though, the process is addictive and may divert
from all sorts of other things including Amateur Radio!
to be continued
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'STDUR'

TOP-BAND
TRANSCEIVER
PART 1

David G. BARRELL G4BMC

Now that 160m has been confirmed as an amateur band at
the 1979 W ARC there seems to be an upsurge in activity
using this band. The author required an s.s.b. transceiver
for 160m to use in a caravan when on holiday in Wales.
The commercial transceiver, which had been used for this
purpose until recently, had several shortcomings.
Firstly, when in a farmer's field with very little manmade noise and a large tA. antenna, it did not cope with
strong signals as well as one would have liked. Secondly,
the current drain was alarming. Although there are now
commercially available solid state units that cover l60m it
was decided to "have a go" at building a rig which was
more economical on current consumption during receive,
and possessing a larger dynamic range with good signal
handling capabilities.
It must be stated at the outset that the author is not
professionally qualified and neither is he weighed down by
superb test equipment. A .g.d.o., d.c. meter and test oscillator (not a commercial signal generator) represented all
that was available.
As several other people had shown more than a passing
interest in the project it was decided that the various circuits should be as repeatable as possible.
To this end, and after many preliminary trials with
various circuits, it became clear that one of the problems
was the varying gains between different transistors of the
same type number. A standard broad-band amplifier is
used in many situations with a large amount of feedback ,
including an un-bypassed emitter resistor. This was used
throughout the transceiver designs and the results after
this method of approach was adopted proved extremely effective. The un-bypassed emitter resistor in each stage was
found to be an easy method of setting the various gains in
each stage and it is strongly advised that they are strictly
adhered to.
Initial tests of the PW Stour prototype were carried out
by using a Yaesu FTlOlB as the main piece of "test gear",
but grateful thanks go to G4CEN who performed the
rather more stringent tests and whose figures are quoted at
the end of this article.
Because of the limited test equipment, modular construction was decided on. All sections were built and tested
in such an order that simple functional tests could be performed without additional test gear.
The original front end of the receiver consisted of a
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40673 r.f. amplifier feeding a diode mixer. After two
months and about six printed circuit boards , this idea was
given up. The cross-mod performance was, at its best, only
as good as the commercial transceiver.
A design was then found using a pair of v.hJ. transistors in a broad-band push-pull circuit. This was quickly
knocked up, and the results obtained were greatly improved. Similarly, the original p.a. used tuned circuits and
worked quite well using a single 2N5591. However, being
converted to broad -band techniques by the receiver front
,end success, a much more stable p.a. was evolved by
adopting a similar approach.
Diode switching was used wherever possible to save the
inevitable bulk of wiring associated with relay switching.
Pin diodes were lIsed for this purpose and although
various articles have suggested the use of silicon switching
diodes as a cheaper alternative, the author cannot comment on their effectiveness as they have not been tried.

CONSTRUCTION
RATING Advanced
BUYING GUIDE
All components required for the construction of
this project sh o uld be available from suppliers
advertising in the magazine. Buying information
will be provided in subsequent issues as
appropriate.

APPROXIMATE
COST
£185
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Fig . 1 : The full block diagram of the PW Stour transceiver

Circuit Description-Receiver
(Refer to the functional block diagram of the
transceiver shown in Fig. I.)
The v.f.o. frequency is variable in the range
7- 7·500MHz, with separate control of the receiver frequency available over a plus or minus range of 2-3kHz.
The vJ.o. obtains its supply from an eight volt stabiliser.
Signals from the antenna are passed through a 2MHz
filter and are then amplified by the push-pull front end
before being fed to the mixer.
The vJ.o. output is fed to the mixer board where it is
amplified by a broad-band amplifier before being fed to
the doubly balanced diode mixer. This mixer uses HP2800
hot carrier diodes.
Mixed v.f.o. and amplified signals produce a 9MHz i.f.
output from the mixer. The importance of terminating the
mixer output correctly is paramount. The circuitry L5,
C23 forms a parallel tuned circuit providing high impedance at the resonant frequency of 9MHz. At other frequencies a
terminating impedance is effected by
means of the resistor R20. C24 and L6 are also series
resonant at 9MHz. The mixer input and output are diode
switched for transmit and receive functions .

son
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The 9MHz i.f. signals are then passed to the filter board
where a single stage of amplification is introduced before
the filter. This amplifier is run at a fairly high current to
minimise the effects of cross-modulation. Signals then pass
through the 9MHz filter and on through a CA3028A 1st
iJ. amplifier. Transmit and receive selection on this board
is also accomplished by diode switching.
The 9MHz iJ. undergoes a second stage of amplification , again a CA3028A, located on board I. From here,
signals pass to the product detector which uses an
MC 1496. This receives its carrier insertion from the
9MHz oscillator board (board 2).

Readers who intend to operate the Stour should be
in possession of the appropriate licence issued by the
Offic.e to 'those who
the Citr
Guilds RadiO Amateurs' ExammatlOn. De.tails may
, be obtained from: The
i'.- Home
Office"Radio .
,
_.
-K
Regulatory Department, . Amateur Licensing
Section, Waterloo Bridge House, ,Waterloo Road,
London SEl SUA.
.
0,:(,'

_!.

.,,1
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The audio so produced is amplified by a 741 op. amp.
and then by an LM380 to give adequate loudspeaker
volume.
Automatic gain control is accomplished by the use of
an SL621 a.g.c. system preceded by a clipper.
A relay is at present used to switch the antenna, the
12 V10V supplies required for the diode switching and
the d.c. switching. Transistor switches could be
for
the latter, but it was felt that as a relay was requIred for
the antenna the spare contacts might as well be used to
switch the necessary d.c.
Although not yet tried the only requirement on receive
to produce a receiver on any amateur band between
and 10m is a change in v.f.o. frequency and one filter, wIth
possibly more r.f. amplification on the high frequencies.

* specifications
GENERAL
Single conversion with 9MHz Lt.
Frequency Range: Transmit 1·S-2·00MHz.
Receive 1·5-2 ·00MHz.
Modulation: A3J, upper and lower sideband (selectable). CW facility available.
Supply Voltage: 11·5-14V, 13·SV nominal.
Current Consumption: 500mA receive, 6A nominal
peak transmit.
Frequency Stability: Less than 100Hz drift in any 30
minute period. (After initial warm
up period at normal room temperature.)
Size: Case measurements 240mm deep x 190mm
wide x 140mm high.
TRANSMITTER
Input Power:
45-55 watts} 12-13. 5V
20-25 watts
Output Power:
50n
Output Impedance:
High impedance, dynamic
Microphone:
type
Out of Band
50dB down, on wanted signal
Spurious Radiation :
at rated output. (SOm output
50dB down, all other spurii
>60dB down.)
Carrier Suppression:
45dB
down
relative
to
wanted signal.
In Band Ripple:
1·S0-2·00MHz ±0·66dB.
RECEIVER
50n
±2·5kHz
1 ·50-2 ·00MHz
Centre frequency 9 M Hz.
S Pole.
Passband: 204kHz @ -6dB .
4·3kHz @ -60dB.
1·5-2·00W (dependent upon
Audio Output:
supply voltage.)
0·3j.lV for 1OdB S + N/N.
Sensitivity:
-14dBm.
3rd Order Intercept :
Loudspeaker
Impedance:
Input Impedance :
RIT:
Preselector Range:
Filter :
Specifications:

sn

38

Circuit Description-Transmitter
Audio signals from the microphone are amplified by a
741 operational amplifier which feeds into the MC 1496
balanced modulator. The microphone gain is controlled by
means of a potentiometer located on the printed circuit
board. Carrier injection, at 9MHz, is obtained from the
carrier oscillator board and the output from the MC 1496
modulator (double sideband suppressed carrier) is passed
to the filter board.
The filter board acts in the same manner on transmit as
it does on receive, with one exception. After the output
from the CA3028A, and via the diode switch, the 9MHz
single sideband undergoes a further stage of amplification
through the broadband amplifier 3T2. The resultant signal
is then fed to the mixer board.
9MHz s.s.b. signals are mixed and converted to 2MHz
by means of the doubly balanced mixer. Switching required during transmit and receive is again accomplished
by the use of a pin diode switch. The mixer board also
contains one stage of 2MHz amplification via 4T2, a standard broad-band amplifier. This amplifier is the first in the
2MHz amplifier chain and the gain of the whole chain
may be adjusted by altering the value of the un-bypassed
emitter resistor. At the level at which it has been set
however, no instability has been encountered and it is
recommended that this resistor remains unaltered unless
full output cannot be obtained. The low level s.s.b. at the
output of 4T2 is then passed to the drive board via a bandpass filter F I.
The driver board uses three stages: first stage being in
Class A and the other two being in parallel, operating in
Class A. The output from this board is at approximately
I watt, which is then transferred to a second band-pass
filter F2 arid finally to the p.a.
The p.a. consists of a pair of BDY90 switching
transistors which operate satisfactorily at 2MHz. (They
should, in fact, be OK to above 9MHz as they have an Ft
of about 90MHz.)
These transistors are operated in class B at an input of
approximately 50 watts. The broad-band transformers
were wound using partly trial and error techniques to obtain the turns ratios eventually used. The BDY90s seemed
fairly rugged devices and have sustained both short and
open circuit loads under full output on more than one occasion without coming to grief. However, it is not recommended that this procedure is adopted too often! The output from the p.a. is fed through a low-pass filter and then
to the antenna changeover relay.

General Constructional Notes
Due to the component density required for this project,
the p.c.b. layouts must be rigidly followed. Most boards
employ ground plane, double-sided techniques. Ensure
adequate clearance for component leads as they pass
through the copper ground plane layer. Counters.inking of
the holes is recommended, but do not countersInk holes
that are earth connections.

Components
Before purchasing the required components the lead-out
spacings should be checked. The values of components
should be exactly as shown: avoid using inferior quality
types. The size of the O· IIlF capacitors must be
reasonably small and the author had difficulty in obtaining
the same size on a second purchase of both these and the
silver mica capacitors.
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Fig. 2: Circuit diagram of board 1; i.f., product detector and audio
stages. Below: Board 1 is located in the bottom right-hand corner of
the prototype
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The toroids in the broad-band circuits did not seem at
all critical and other types would obviously work quite
well. A high /J is however essential. The toroids associated
with the filters however should not be substituted unless
the filter is to be re-designed. The individual component
lists will specify the correct grades, etc.

Wiring
It is essential that 50n screened cable is used where
shown between boards. The miniature p.tJ.e. type of coax
is ideal, but any cable with the correct impedance will
suffice. The filters in particular will not be terminated
correctly if other impedances are encountered.

Board 1-1 F Product Detector and
Audio Stages
Board I contains the following circuitry:
I. lC I, a CA3028A, 2nd iJ. amplifier.
2. IC2, an MC 1496, product detector.
3. IC3 , a 741, I st audio amplifier.
4 . IC4, an LM380, audio amplifier to provide
loudspeaker drive level.

Fig. 3 (above): Fu ll size track
pattern of the underside of
board 1

A

Circuit Description
A full circuit diagram of board I is shown in Fig. 2.
Point B receives the 9MHz iJ. from the filter board (board
3). It is routed to pin 2 of lC I via C I. This stage is
operated in its cascode mode and has a typical power gain
of 39dB at 10·7MHz. In conjunction with the preceding
iJ. amplifier this would give a post filter gain of approximately 80dB. The output load to the CA3028 consists of
the tuned circuit L I, C5 resonant at 9MHz, this inductor
being slug tuned . The output is capacitively tapped into
pin I of IC2 via C5 and C6.
IC2, an MC 1496, makes an excellent s.s.b. product
detector. According to the application notes on this device
it has a sensitivity of 3/JV and a dynamic range of 90dB
when operating at an iJ. of 9MHz. The resistor between
pins 2 and 3 controls circuit gain , sensitivity and dynamic
range. Extra decoupling was found to be necessary which
consisted of C 11, R 13. This cured any tendency towards
audio instability and did not seem to reduce the overall
gain of the device. The circuitry around IC2 is similar to
that of the balanced modulator but has no facility for
carrier null, this not being necessary on receive. The audio
output appears at pin 12 and is routed to pin 2 of IC3 via
R 14, C 14 and R I 7.
IC3, a 741 operational amplifier, is used here as the first
audio amplifier with its gain set by the ratio of R 18 to
R 17. Increasing R 18 will increase the available gain. The
audio output at pin 6 is fed via C 18 and R 19 to pin 2 of
IC4. R 19 is the volume control and is located on the front
panel.
IC4, an LM380, is used as the audio power amplifier.
This amplifier was chosen as it needed a minimum of components around it, is short circuit proof (essential at the
author's QTH) and has internal thermal limiting. The
voltage gain of this device is fixed internally at 50. The
output power of 2 watts, appearing at pin 8, is fed to the
8n loudspeaker via C20. R 19 used in the prototype was a
lOOk log potentiometer, but a value of 10kn was found to
be a better proposition as IC4 had a tendency to latch on
switch on. C 19 and R20 were included to prevent any instability in the LM380.

8n

Fig. 4: Component overlay
Fig. 5 (below): Component
side p.c.b. gro u nd plane
pattern
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* components

Constructional Details
The board is constructed on a double sided glass fibre
p.c.b. and Vero pins are used for all external connections.
It is important that the d.i.1. package is obtained for IC2
(this is also available in other forms). Similarly, the T05
style package for IC 1 and 14 pin d.i .1. package for IC4 are
used .
R6, a 68n resistor, is connected between pins IO and 8
of IC2 on the underside of the board.
A IOOIlF decoupling capacitor, C 12, is included to ensure adequate audio decoupling. This capacitor is joined
between point D (see component layout) and the earth
plane on the top of the board.
Two holes between C 13 and R8 are not used. A resistor
was originally used between the input (point B) and earth,
consequently there are two spare holes at this point also.

Connections to Board 1
Point A cQnnects to the 9MHz oscillator on board 2,
point Y. Point B connects to filter board 3, Y out. Point C
connects to a.g.c. voltage, board 8 a.g.c. 0/9V. The + 12V
line connects to the + l2V rail via relay contacts, during
receive only. Point Z , the top of R 19, volume control, connects to the a.g.c. board 8.

NEXT MONTH
The second part of this article will cover the
construction of the gM Hz oscillators, filter
and mixer boards.

BI-PHASE COMPARATOR
continued from page 21
.

"
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Fig.S

For convenience. the bias controls are calibrated during
construction using a multi meter temporarily wired for
reference. Volts for valves, microamperes for transistors.

Practical Circuits
The radio frequency choke and C IS provide rJ.
decoupling to the board. This was found to be necessary
when hooking the various boards together on the bench
during preliminary tests on the receiver section.
The 9MHz carrier insertion enters at point A and, via
C4, is routed to pin IO of the MC 1496. The a.g.c. voltage
is applied to pin 7 of the CA3028 at point C. Point B is the
9MHz iJ. input to pin 2 of IC 1.
To prevent any rJ. breakthrough during transmit the
12V supply is connected to this board during receive only
via relay connections.
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The valve versions of the bi-phase power supply and
comparator are shown in Figs. 5 and 7 and that for transistors in Fig. 6. The valve power supply, Fig. 7, has provision for 6·3 volt heaters, negative bias and a stabilised
voltage of 105 volts for the screen grids and calibration
source. The transistor power supply in Fig. 8 has as· 2
volt stabilised voltage for calibration and current bias
source.
The two additional diodes in Fig. 6 are needed in the
transistor comparator so that current in R I or R2 is not
diverted through the non-conducting transistor.
•
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NewDFM

ALAN MARTIN GBZPW
Electronic Music
Over the last few years, Casio have en- .
tered the electronic musical in struments market and the latest additions
to their range are real beauties.
I will describe the model in the middle of their electronic organ rang e, the
Casiotone 301 which compares ve ry
favourably with similar products on the
market.
The CT-301 keyboard covers four
octaves (49 keys) which " allows up to
an eight note polyphonic sound co mbination to be played . Fourteen separate voices are available; they are organ,
flute, oboe, clarinet, trumpet, violin,
cello, piano, harpsichord , celesta, accordian, electric piano , funny and frog .
Each of these voices can be effected by
a vibrato and vibrato delay fun ct ion ,
the vibrato delay being particul arly applicable to creating the sensitive
sounds of wind and string ed in st rument voices.
The rhythm section features eight
built-in rhythms from Rock to M ambo.

Miniature

pes Relays

Ambit have recently introdu ced two
p.c.b. mounting relays. The RB U series
is a flux resistant relay with two-pole
changeover contacts, each capable of
handling 2A at 24V d.c. Stock types
are provided with 10-12V d.c. 320
ohm coils, although any value from 3V
to 24V can be accommodated to order.
Life expectancy is a minimum of 10
million mechanical cycles , with
100000 cycles for the contac ts w hen
run at maximum capacity.
The RCU relay is one of the smallest
changeover relays available (excluding
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Each rhythm has two variatio ns and a
Synchro Start function that can add
that profession al touch to performances. Also included in this section is
an override Start/ Stop switch, rhythm
tempo co ntrol and rhyt hm-only volume
control.
Th e CT -30 1 is housed in a
woodgrain finished case, measures
796 x 326 x 116mm and weighs
12.3kg (27 Ibs). A built-in speaker is fitted, as is a preset Pitch Control (±t
tone).
Externa l co nn ectio ns can be made
v i a four rear panel jacks for
headphones, output (line out). ' foot
vo l ume and sust ain . Optional accessor ies for these functions are
avai lable .
Th e discounted price of the CT-301
is £24 5 and is obtainable, as are
details of other instruments in the
range, from: Tempus, The Beaumont
Suite, 164-16 7 East Road, Cambridge
CB 1 1DB. Tel: (0223) 312866/ 67503 .

Holdings Photo Audio Centre consider
that a unit they are importing will prove
to be a real winner. It is the FC-841
digital frequency meter which covers
the range 10Hz to 50MHz and up to
500M Hz using a suitable prescaler.
Measuring only 120 x 100 x 32mm
the unit is powered by internal batteries or e"x ternal d.c. supply (8 to 11 V) .
Sensitivity is claimed to be better than
30mV over most of the range ("60mV
on into batteries). with accuracy of
± 10Hz and resolution 1OHz/ 1OkHz.

The basic price of the FC-841 is
£39 .99 including VAT and the total
price which includes batteries, input
lead, carriage and insurance is £43 .58.
Other optional accessories and further
details are available from : Holdings
Photo Audio Centre, Mincing Lane,
Darwen Street, Blackburn BB2 2AF.
Tel: (0254) 59595.

Useful Mini Drill
The " Reliant" 12V mini drill is available
from TRI-tronic Marketing " Ltd .,
together with a range of accessories
which includes a versatile drill stand,
mains to 12V d.c. power supply unit,
drill bits and diamond burrs.
Measuring only 75mm long x
34mm diameter, the drill is powerful
enough to drill up to 3mm holes in
p.c.b. materials or sheet metal.
The basic price of the drill is £6 .98
and further details are available from :
TRI-tronic Marketing Ltd., 9 Badby
Leys, Rugby, Warwickshire CV22 5RB .
Tel: (0788) 812B95.

T05 types) . It is a single-pole unit,
capable of switching 2A at 24V d.c. (or
2A at 100V a.c.). The "stock " coil is a
10-12V d.c . 3 2 0 ohm winding,
although 3-24V is available to order.
Life expectancy is the same <lS for the
RBU relay.
Applications of both these relays include antenna switchover, remote control systems etc.
The RBU costs £1.85 and the RCU
£1.65 . Both are available from: Ambit
International, 200 North Service Road,
Brentwood, Essex CM14 4SG. Tel:
(0277) 230909 .
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Low-cost Desolder
Pump
Industrial performance at an economy
price is claimed for OK Machine and
Tool (UK) Ltd: s DSP-l desolder pump.
Suitable for general purpose industrial use and the hobbyist, the hand
operated tool costs about £6 and is all
meta l with an easy to replace teflon tip.
Solder can be removed precisely
from del icate circuitry without causing
damage and the tool is self cleaning on
each stroke.
Further details from : OK Machine
and Tool (UK) Ltd., Dutron Lane,
Eastleigh, Hants S05 4AA. Tel: (0703)
610944.

Clear-up
Probably one of the most efficient
ways of storing small electronic components is multi-compartment storage
cases, two which would seem to fit the
bill are available from Edward Roland
Ltd.
"Space Misers" , the largest is
a 14, various sized, compartment case ,
measuring 349 x 241 x 51 mm. The
case is beige in colour and fitted with a
crystal-clear hinged lid with a strong
snap-shut clasp . This unit costs £5.75
which includes VAT.

The smaller unit has 10, equally
sized, compartments and measures
267 x 140 x 32mm. Similarly, this
case is be ige coloured has a crystalclear hinged lid and costs only £2.40
which includes VAT.
Both items are available by post
(p&p free within the UK) from : Edward
Roland Ltd., 215 Putney Bridge Road,
London SW15 2NY.
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Noise Suppressor
A new noise suppressor for car audio
systems has been introduced by
Hitachi to minimise the interference
created by a vehicle's electrical equipment which may be transmitted along
the power supply cable.
The Hitachi NF2 is a dual suppressor
and choke filter unit which fits simply
between the power lead and the car
radio or cassette player. It was
designed and developed by Hitachi 's
own in- car audio specialists in the U K.
This small device comprises an iron
core choke and electrolytic decoupling
capacitor, sealed-for-life in an epoxy
resin encapsulation .
Costing £3.45 which includes VAT,

the N F2 suppressor is supplied complete with detailed fitting instructions
and is ava ilable through Hitachi's extensive UK network of car audio
dealers. Alternatively, full information
can be obta ined from : The Sales
Manager, In-Car Equipment Division,
Hitachi Sales (UK) Ltd., Hitachi House,
Station Road, Hayes, Middlesex UB3
4DR. Tel: 01-8488787.

Small Desk Consoles

Useful Receiver

Recently introduced by Boss Industrial
Mouldings Ltd., is a range of small desk
consoles manufactured in ABS and
fitted with a 1mm thick grey aluminium
panel which sits recessed into the
sloping front.
Available in two sizes measuring
161 x 96 x 58mm deep and 215 x
130 x 75mm deep , these Bimconsoles
are moulded in orange, blue, black 'and
grey and incorporate, not only slots on
all four sides into which 1· 5mm thick
p.c.b.s can be fitted, but also 5mm
diameter stand-off bosses for
supporting small sub-assemblies, etc.
The front panel is supported on four
corner pillars which also carry the brass
bushes into which the panel fixing
screws run .
Prices, which include VAT and p&p,
are £2.48 for the smaller Bimconsole
and £3.48 for the larger one. The
enclosures are obtainable from: Boss
Industrial Mouldings Ltd., 2 Herne Hill
Road, London SE24 OAU. Tel: 01-737

Grundig 's Party Boy 700 radio should
prove very popular with people who do
not possess the full use of their hands.
Without any conventional control
knobs, the Party Boy 700 has a slide
volume control and a roller tuner which
suits people with handling difficulties.
It can be powered by mains or
batteries and is capable of receiving
I.w., m .w. and v.h.f. wavebands, with a
built-in a.m. aerial and a telescopic antenna for f.m . (v.h.f.). It has an output
of 1 ·5 watts.

2383.

The radio has a tone control ,
earphone socket and carrying handle.
Measuring 29 x 16 x 7cm, the
Grundig Party Boy 700 weighs approximately 1 ·3kg and is available from
Grundig dealers, in Black or Walnut
finish at a typical selling price of £36
including VAT.

If you please
Please mention " Production Lines" ,
when applying to manufacturers or
suppliers fp.atured on this page .
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·_seuing
fhene.
THI fiRST TWO YEARS
*Arthur HARADA M. Ed, Dip.Sp Ed,ACp,G4INX
In the light of much ill-informed and often heated argument heard on the airwaves nowadays concerning the new
RAE, it is time to offer a sequel to my last article
(Practical Wireless, Jan. 1980) on this important examination. By and large people don't enjoy taking exams, simply
because we naturally avoid those experiences in life which
will not only discover our weaknesses, but also point them
out to others. However, if we can gain sufficient familiarity
with the RAE, namely, what the questions seek to
measure, how they are constructed and marked, etc., this
new-found insight might prevent an apoplectic fit by some
readers when reading the now famous slip from the City
and Guilds of London Institute (CGLI) pushed through
the letterbox in late August or January. From all accounts,
there are as many complaints over not being awarded distinctions as there are about failing.
Each part of the two-part RAE consists of mUltiplechoice questions, some of which make a regular and
generally unchanged appearance and endeavour to tap
knowledge of specific basic facts. Coupled with them are
newcomers constructed to measure more complex learning
outcomes, and supplied by technical college staff amongst
others, many of whom are licensed amateurs. All the questions are vetted by a small examinations committee
reporting to the CGLI and not, as is popularly believed, to
the RSG B. Theoretically, every question presents candidates with a task that is both important and understood,
and can be answered correctly only by candidates who
have mastered the desired learning.
A multiple-choice item in the RAE is sometimes in the
form of a question or more often an incomplete statement
(called a stem) followed by four suggested answers or
completions (called alternatives or responses). Only one of
these is correct (called the key), the wrong responses
(called distracters) being plausible. It can happen that the
alternatives are very similar to one another, and the candidate has to exercise considerable care, e.g.
Q.5 The spelling of the word MEXICO using the
recommended phonetic alphabet is:
a) Mike Echo X -ray India Charlie Oscar
b) Mike Easy X-ray India Charlie Oscar
c) Mike Easy X-ray India Charlie Oboe
d) Mike Echo X-ray Ireland Charlie Oboe
(Paper 2, May 1980)
*Department of Professional Studies, Chester College of Higher Education

Not very often, but nevertheless candidates should be
aware of the fact, the stem of an item can be expressed in a
negative form, e.g.
Q.5 Entries in the Station log book need not include:
a) date
b) time of commencement of operation
c) signature of the licensee
d) time of closing down the Station
(Sample items, 1979)
Using negatively-stated item stems can be a convenient
way of overcoming the test constructor's frustrations and
inability to generate a sufficient number of plausible distracters. This state of affairs is being quickly reached in
Paper 1 where the scope for fresh items on Licensing Conditions and Transmitter Interference is somewhat limited,
and might result in future papers containing what some
might call very difficult items, e.g.
Q.4. The holder of a Class B licence may use which
of the following modes of operation in the frequency
band 144-146MHz?
a) A3 , A3A , A3H, F3 , P3E
b) P3D, A3J, AI, F3, A3H
c) F3, AI, A3J, A3 , A3A
d) A3 , A3A, A3H , A3J, F3
(Paper I, May 1979)
If nothing else, this type of item warns you to learn every
detail on the facsimile of the Licence printed in the
majority of examination preparation manuals.
Despite every reasonable precaution, examiners can
make mistakes and provide a list of alternatives none of
which is correct, e.g.

12MHz
crystal
oscillator

Buffer
amplifier

Frequency
doubler

Frequency
Power
doubler
amplifier

Q.37 The above figure shows a block schematic
diagram of a c.w. transmitter for the 144MHz band.
What is the purpose of the box marked X?
a) linear amplifier
b) frequency modulator
c) frequency doubler
d) buffer amplifier
(Paper 2, Dec. 1980)
Correct answers in triplicate to the Editor, please!
Another version of the multiple-choice item is known as
the best-answer form, in which more than one alternative
is correct, but one is better than the rest, e.g.
Q.8 Ohm's Law states that:
' a) a current of one ampere flows in a circuit having a
resistance of one ohm when one volt is applied to
it
b) I

E..
R

c) when one coulomb of electricity passes between
two points there is a potential difference of one
volt then one joule of work is done
d) the current flowing in a circuit is directly proportional to the applied e.mJ. and inversely proportional to the resistance of the circuit
(Paper 2, May 1979)
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In this last example it could well be argued that the
choice between (a) and (b) is minimal, although neither are
accurate on reading Ohm 's Law in the original which
states "The ratio of the p.d. (V) between the ends of a conductor, to the current (I) flowing in it, is always a constant
provided the physical condition of the conductor is unaltered. "
Yet another example of examiner error, or to put it
another way , an illustration of the difficulty of avoiding
the pitfa ll s of writing poor items may be seen in:

Q.3 An a mateur licence may be revoked by:
a) a notice cancelling all amateur licences appearing
in a newspaper published in London
b) a genera l notice cancelling all amateur licences
being broadcast by the British Broadcasting Corporation
c) the Licensee transferring the Licence to another
person without informing the Secretary of State
for the Home Department
d) a letter from the local Chief Constable
(Paper I , Dec. 1979)
Both (a) and (b) are equally valid if one takes the relevant
cl auses in the Licence sepa ratel y.
In theory , it is by guesswork possible to stand a l-in-4
chance of obtaining the correct answer in the RAE, but
this technique is not advised as the right answer is randomly placed a nd , as a general rule, appears in each
nati ve position approximately an equal number of tImes
throughout both papers. It could be strongly
the CGLI should use what is known as a correctIOn
formula "-designed to penalise the candidate who guesses
the answers, since the scoring system provides no larger
an item.
penalty for guessing wrong than for.
Hence, the more daring and less conscIentIous class of exa minee may enjoy an added advant!lge deriving from
personality type and not from theIr ,grasp of t.he
matter being questioned. The COLI s standpomt on thIs
is:
" It is Institute policy not to apply a
for guessing. In theory, the expected guessmg score IS
25 per cent for a set of " I-from-4"
However,
in practice this score is not of great
as:
(a) Pure guessing is a last resort, and lIkely. to be
confined to the poorest students, who are m any
case likely to fail (the pass mark is well above the
expected guessing score).
(b) Part-guesswork is a valid activity, .as
a student will gain a score reflectmg hIs partIal
knowledge."
There are still some inaccurate claims made about the
pass rate, not to be confu sed with the . pass mark. It still
rem ain s at a pproximately 70 per cent m Paper 1 and 6.0
per cent in Paper 2. Clearly, this is because the RA.E IS
standardi sed using a statistical technique known as Item
analysis. whereb y poor items can be identified, rejected or
re-drafted , a nd acceptable ones banked for future use. So,
don 't skimp in either initial study or revision ; abstain fr?m
unreasoned guesswork as it might prevent your dredgmg
the deep recesses of your mind
the right answer; tac.kle
the items yo u're su re of first : and If you cha nge
mmd
about an an swer be sure to rub out the first mark . Fmally,
co unt yourself lucky if you aren't an
about 50 per cent of them fail. WIthout doubt thIs IS
beca use home candidates have excellent support from
patient teachers of the
and. easy access to first-rate
technical journals that pItch theIr contents so as to encourage practical experimentation in the reader' s home.
Good luck!
•

PW Sherborne, October 1980
In the circuit diagram Fig . 3, D41 adjacent to Tr15
should read D42 . D42-47 then become D43-48 in·elusive.
C29+ should be connected to the other side of
S19b .
In the components list for the synthesiser the yellow
Le.d.s are D41 , D44 and D45.
Mods. No. 5 Standard C 8800, April 1981
The new wire, shown in orange in Fig. 3 , should connect pin 4 to pin 1, and not as shown. The additional
resistor, R 1, should be 10kO not as specified in the
te xt .
PW Helford April 1981
In Fig. 30, page 39, R902 and R903 are not, in fact,
resistors but the two regulated bias supplies as
detailed in Part 4.
The transistors (Tr501-504) in the component
placement diagram Fig. 23 Page 43 are shown with
the collectors and bases transposed. These transistors
should be fitted so that the tabs with the cut-away
corners are towards T504 and T505 .
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ORTANT"':"'-The ideas presented here are suggestions only.
they ·are untried by this magazine. we cannot accept
for any resultant damage. however caused. Before
altelrations are attempted. care should be taken to ensure that any
igUlnalltee is not invalidated. and it should also be borne in mind
modifications usually have an adverse eHect on resale prices.
where specialist skills or equipment are needed. most
the work for a reasonable fee.

but now that the AUX button has a different function. the I.e.d.
has nothing to do. 'Gareth suggests using it as a toneburst
indicator to give a visual indication that the toneburst is
switched on.
To do this, the top cover should be removed and the blue
wire unsoldered from the three-position dial light slider
switch . This wire should then be fed back through the wiring
loom and soldered t o Pin 1, the rear left-hand pin of the
toneburst switch (Fig. 2).
This mod lights th e I.e.d. for as long as the toneburst is
switched on , except on transmit, when the I.e.d. is off while
the p.t.t. is depressed.

Roger Ha 11 G8TNT (Sam

No.6

Blue
'Aux'

Trio TR-2300
This month's column is devoted to the ever popular TR2300. Bill. G8UNN , wrote to ask me if I knew of a reverse
repeater mod for this set and so I contacted Steve, G8VEF,
at Lowe Electronics, and he has supplied the following information .
First, take off the cover of the set on the loudspeaker side
and locate the AUX switch, it has a brown wire and a white
wire attached to its rear tags (Fig . 1). The original mod
suggested removing these wires and tucking them back into
the loom , and then adding new wires as in Fig. 1. Steve has
pointed out that if the wires are cut approximately 25mm
back from the switch at the points marked 'X ' in Fig . 1, they
can then be used instead of two new pieces of wire. As
Steve said, this means that you only have to make two
soldered joints and not four, which in this instance is a good
idea because there is not much room on this switch as there
are many other wires attached to it, although for the sake of
clarity they have not been shown in the diagram . When the
set is operating on the REPEATER position of the bandswitch,
this mod gives instant reverse repeater operation whenever
the AUX switch is pressed .
Following on from this, Gareth , GW4KJW, has written in
with what he calls a mod of a mod , and he says, although it
does not contribute anything to the performance of the set, it
does make use of something that is otherwise left unused.
When the set has been modified for reverse repeater,
there is a small I.e.d. to the left of the AUX button that
remains permanently off because it was originally designed
to show that a crystal controlled channel had been selected,
Cut
$
E

Fig.3
The last mod this month was devised by G8JLE. but was
given to me by Lowe Electronics. This mod makes use of the
same I.e.d. as the last one but this time it is used to give a
visual indication of battery charge, and needless to say, it is
not possible to carry out both of these mods on the same
set! Fig. 3 shows the original charge socket, and the original
three-position dial light slider switch . Fig . 4 shows how the
two have to bEl mod ified and interconnected. The orange
wire has to be removed from the top left-hand pin and attached to the top right-hand pin and then cut some way
away from the switch and that end soldered to the side of
the I.e.d. that has a 1 kr.l resistor soldered to it. The resistor is
then cut off and not used.
Yellow
Blue

White

[L

c
DJ

DJ

==

Green

Grey

Connect
white to
here

'Aux'

Fig. 1

Blue

Fig.4 .

Blue

Connect
brown to
here

Ol-Silicon
Rl.270111'eW

pi
'Aux'

E!

..

Q.
:;

Cut
c

Orange

Cui

IWRM3551
'Tone burst'

Fig. 2

Two new wires, blu e and yellow, are run from the switch
to the socket. as in the diagram , and the link on the switch is
then cut. A silicon diode and a 270k!1 resistor are then connected as in Fig. 4 .
When completed , this mod gives a visual indication that
the batteries are re ceiving charging current when the
charger is plugged in. If you have any mods, or requests for
mods, please write to : R. S. Hall, Practical Wireless, King's
Reach Tower (Hatfiel d House), Stamford Street, London
SE1 9LS.
73 's
Sam GBTNT
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USlnli 2 mETRES
J.M.FELL G8MCP

The 2 metre amateur band, since its availability to Class B
licensed radio amateurs in the mid-60s has seen a continuous increase in activity and operating modes.
Readily available commercially designed and produced
equipment, together with the readily manageable
wavelength at this frequency , has encouraged many people
into licensed amateur operation. Whilst the 2 metre band
is used extensively by the newly licensed amateur, the
band has much more to offer to all user levels, licence
holders or s.w.l.s.
This article has been written to provide an indication of
the extensive variety of modes available for operation and
observation of this v.hJ. waveband.

The 2m Band Plan
In order to make the best possible use of the 2 metre
band it is useful to be able to refer to a nominated band
plan. Fig. 1 is a reproduction of the International Amateur
Radio Union (IARU) Region I band plan, showing the
current UK usage notations.
The band plan has been formulated between the Region
I member countries. The interests of all UK amateurs are
represented on the Region I sitting committee by the
Radio Society of Great Britain.
Whilst, with the exception of the two spot frequencies,
the band plan is a recommended guide to band use, by
following this course of self-regulation the maximum use
of the frequencies between 144-146MHz can be
obtained by all.
A study of the band plan will reveal the variety of
operations taking place, and a brief guide to these follows .

Moonbounce
Moonbounce, Earth Moon Earth or e.m.e. for short, is
the name given to encompass the increasing number of
experiments being conducted by radio amateurs, utilising
the face of our natural satellite for the reflection of radio
signals.

The 2 metre band contains the lowest practical frequency available to amateurs that will allow for the use of
multiple, high gain or parabolic dish , steerable antenna
systems.
Amateur operators in the UK have been successful in
establishing contact with all continents using this technique, primarily usi ng very narrow c.w. bandwidths, but in
increasing instances via single sideband telephony.
Because of the large path losses introduced by the distances involved and the surface absorption of the transmitted signals on the face of the Moon, e.m.e. equipment
represents the current state-of-the-art. Great attention
must be paid to achieving very low noise figures in the
receiver front ends in addition to high passive antenna
gain. For this kind of operation to succeed it is vital that
the allocated link frequencies remain free of other conventional forms of earthbound communications.

cw
Morse coded transmissions are permissible on 2 metres,
as with all other am ateur bands, but the use of this highly
efficient narrow bandwidth means of communication is
restricted to use by holders of the full Class A licence.
Valuable information can, however, be obtained by the
s.w.1. and Class B licence holder from observations on the
c. w. frequencies. The sheer scale of distances that are
being worked on a daily basis has inspired many to the
attainment of a full licence.

Meteor Scatter (MS)
This exacting mode of operation utilises the reflective
nature of ionised patches of the upper atmosphere
produced by the decomposition of meteorite debris. Due to
the height above the surface of the Earth that this ionisation occurs, approximately llOkm, signals may be
propagated over paths of 2000km in length.
Main activity periods are coincident with known
meteorite storms or showers, but several amateur
operators maintain activity to enable contacts to be made
via random meteorite action. All the information obtained
is also of interest to the many space observatories and is
eagerly sought out to enhance our knowledge of this
phenomenon.
Once again , it is of vital importance to establish frequencies for this method of operation. Single sideband
(s.s.b.) and C.w. modes are utilised, with separate subbands provided. A study of the band plan will show 5
minute and 1 minute time periods allocated for the random
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Fig. 1 : IARU 144MHz Band Plan with UKusage

,

.

-,
eWonly

and c.w. only

All modes
non-channelised

"

UK beacons

Spot frequency
(UK use forbidden I
144·000 --144·010 Moonbounce
c.w. calling frequency
, 144·050
144·100 -144·110 Random c.w. m.s.
(5 minI
144·145 -144·150 Random c.w. m.s.
(1 minI
144·000

144·200 -144·210 Random s.s.b. m.s.
Used for GB2RS and
144·250
slow Morse
transmissions
Used by Raynet
144·260±
SSB calling frequency
144·300

144·800
144·825
144·850
144·875

SSTV calling frequency
Spot frequency
(UK use forbidden I
Data
RTTY calling frequency
RTTY working (I.s.k.1
AM calling frequency
FAX calling frequency
ATV calling and
talkback
"
Raynet
Raynet
Raynet
Raynet

144,900-144·990

UK beacons

144·500
144·540
144·550
144·600
144·600±
144·650
144· 700
144·750

operation. These times refer to the pre-arranged methods
of calling and listening, essential in order to allow the flow
of information to accumulate from the very short duration
bursts of reflected signals.
Comprehensive details of m.s. operating procedure may
be found in the RSGB Amateur Radio Operating Manual.

Amateur Television
Since the earliest pioneering days of commercial television, radio amateurs have paralleled with their own
experimental services.
Several modes of TV operation occur on the 2 metre
band with slow scan (SSTV) probably the most prevalent.
The ability to transmit and receive audio and video information adds considerably to the enjoyment of stations
equipped with the necessary hardware.

Facsimile-FAX
Facsimile transmissions utilise a process that converts
graphic information into electrical signals. Initially, the
equipment used relied heavily on ex-commercial, electromechanical devices, utilising the effects of passing current
from a tracking stylus through electrolytic paper. By
suitably decoding the variations in received signal level,
corresponding density variations are produced on the
paper in the form of the original material.
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145·000
145·025
145·050
145·075
145·100
145·125
145·150
145·175

RO

145·200
145·225
145·250

145·575

S8 Raynet
S9 used by Rayne!
SI 0 used for slow
Morse tone modulated
transmissions
S11
S12 RTTY-a.f.s.k.
S13
S14
S15
S16
S17
S18
S19
S20 f.m. calling
channel
S21 used for GB2RS
f.m. newscasts
S22 used for rallyl
exhibition talk-in
S23

FM repeater
outputs

145·600
145·625
145·650
145·675
145·700
145·725
145·750
145·715

RO
RI
R2
R3
R4
R5
R6
R7

Satellite service

145·800 -146·00C Satelli'te service

FM repeater inputs

FM simplex
channels

145·275
145·300
145·325
145·350
145·375
145·400
145·425
145·450
, 145·475
145·500
145·525
145·550

R1
R2
R3
R4
R5
R6
R7

NOTES
Operation on the two spot frequencies is not permitted in the UK by the terms of the Home Office licence.
See licence footnote No. 4.
The beacon and satellite service bands must be kept
free of normal communication transmissions to prevent interference with these services.
, The ,use of the f.m. mode within the s.s.b./c.w. sec- ,
tion and c.w. or s.s.b. in the f.m.-only sector is not
recommended. Repeater stations ' are primarily intended as an aid for mobile working and they should
never be used for DX communication. FM statiol1$
wishing to work DX should use the all-mode section,'
taking care to avoid frequencies allocated for specific
purposes.
GB2RS is the callsign of the RSGB weekly news
bulletin, broadcast on 144·250MHz u.s.b. and S21
f.m. For further details of times and coverage contact
the RSGB.
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Fig. 2: A Selection of IARU Region 1
2m Beacons

Calisign
GB3CTC
GB3VHF
GB3NEE
GB3GI
GB3LER
Constructional projects for 2 metres are popular with
our readers. This 2m Monitor Receiver was featured in
Practical Wireless April 1979

Interest in this form of communication has been
stimulated recently by the advent of all solid-state devices
that provide an output suitable for display on a v.d.u . The
techniques used in this latest equipment are the .saf!1e as
those employed for the retrieval of weather satellIte mformation.

Radio Tele Type-RTTY
The use of R TTY also represents a current growth area
amongst radio amateurs, with plenty of activity on the 2m
band.
Traditional electra-mechanical devices , still well
established commercially, are being superseded by the.
latest electronic processing methods, again utilising v.d.u.s
for the silent display of received information. There can be
no doubt that a request to the XYL for permission to
install the earlier oil-guzzling, all-singing-and-c1anking,
mechanical printers , has proved to be the proverbial last
straw!
.
Separate frequencies are
in the band pl3:n to ca!er
for audio frequency shift keymg (a.f.s.k.), assocIated wIth
a.m. and f.m. modes and frequency shift keying (f.s.k.),
transmitted via single sideband.
The Trio TR-7800 is a versatile m.p.u. controlled f.m.
transceiver suitable for use mobile or as a base station.
Power output is 25W and programming is by key-pad
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GB3ANG
HB9HB
DLOUB
PAOJTA
LA1VHF
LA2VHF
LA3VHF
OY6VHF
LA4VHF
EA3VHF
OH6VHF
DLOPR
SK7VHF
OE5XBL
OZ71GY
DM2ACM
DLOUH
SK1VHF
DMOVHF
ON4VHF

Frequency

ORA
Locator

!

Location

Redruth, Cornwall
Wrotham , Kent
Burnhope, Tyne
and Wear
Nr. Ballynahinch,
144.945MHz X041j
N. Ireland
Lerwick, Shetland
144.965MHz ZU65f
Islands
Dundee
144.975MHz Y035c
Switzerland
144.125MHz DH66f
144.807MHz GM47b West Germany
Netherlands
144.820MHz CL03g
Norway
144.860MHz ET13c
Norway
144.870MHz FX43g
Norway
144.880MHz DS78f
144.885MHz WW76d Faroe Islands
Norway
144.890MHz CU47a
Spain
144.897MHz BB41c
144.900MHz KW59f Finland
West Germany
144.910MHz E054c
Sweden
144.920MHz GP38c
144.920MHz GI77b
Austria
Denmark
144.930MHz GP23c
East Germany
144.935MHz GL53g
144.940MHz EL68f
West Germany
Sweden
144.950MHz JR4id
East Germany
144.990MHz FN29f
Belgium
145 .985MHz CK23e

144.915MHz XK64a
144.925MHz AL52j
144.935MHz Z012a

Beacon Service
Within the frequency range 144 · 900-144·990MHz can
be found the amateur 2m beacon service. These devices
operate continuousl y transmitting c.w. Morse identification information from fixed locations , often employing
directional antennas on a fixed beam heading.
An invaluable wealth of information can be obtained by
both the licensed am ateur and s.w.1. from the observation
of signal propagation over these fixed paths. By maintaining a careful record of the receive9 signal strength and
variations in audible characteristics, detailed propagation
profiles can be built up. The licensed amateur can also
obtain information o n the suitability of a given path before
commencing transmissions, by locating a beacon on the
same nominal beam heading and comparing this with the
known path capability .
. For the constructionally minded person, the presence of
a continuously available signal source on a fixed frequency
is invaluable for alignment purposes.
The amateur beacon service probably represents one of
the few areas of activity for which there is no readily
available commercial parallel offered to the general
public, and it is known that their facilities are also utilised
by many professional bodies. A selection of operational
2m beacons, within IARU Region I, is given in Fig. 2. A
complete list of Region 1 beacons is available from the
RSGB headquarters.
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Amateur Satellites
Two amateur satellites are currently operational in
Earth orbit, financed and built by radio amateurs
worldwide.
Both these satellites, code named OSCAR-7 and
OSCAR-8 are equipped for linear talk-through operation,
allowing the possibility of intercontinental communication
between amateur stations. In addition to the transponder
function, the satellites are equipped with beacons,
operating in the same manner as their terrestrial counterparts. As the satellites are not geostationary, valuable information can be derived from observation of the Doppler
effect frequency shifts, and also the effects on signal
transmission due to the ionosphere layers.
A third experimental satellite project, code named
UOSAT, is being constructed by the University of Surrey,
and currently scheduled for launch on a NASA vehicle
during September 1981. This device will provide a wide
variety of beacon and data mode transmissions, not the
least of which will be a narrow-band frequency modulated
speech synthesised beacon on 145·825MHz.
In the case of the two operational AMSA T OSCAR
series satellites, the 2m band contains either the uplink
(transmit) or downlink (receive) frequency. As both these
transponders employ highly sensitive receivers, the overall
gain of which is controlled by the relative input levels, it is
vital to avoid the use of frequencies within their input passbands.

Telephony
Most of the "specialist" modes of communication
already covered rely on the use of a.m., f.m. and s.s.b.
Telephony on 2 metres utilises all of these modes, specific
frequencies being designated to prevent interaction.
Amplitude modulation (a.m.), initially the dominant
mode for 2 metre telephony, is now the least used method.
Several factors have contributed to this situation, the main
ones being the higher possibility of TVI and the lack of
available equipment, although several multi-mode
transceivers are once again providing this facility.
Single sideband, A3J, telephony is the premier mode for
DX working, allowing the maximum utilisation of
available bandwidth.

The hand-held 2 metre
portable transceiver is very
popular with amateurs.
The IC-2E from Icom is
compact and convenient
with an output of 1 . SW

Frequency modulation.
F3. is currently by far the
most often used mode and
this fact is renected in the
amount of bandwidth
allocated for this system.
A ' study of the band plan
will show that a "multimode" section exists between
144·500MHz
and
144·875MHz. Within
sub-band. excluding
specifically designated fre quencies. it is possible to
any of the licensable modes
of transmission. It is this section of the band that should
carry any spill-over activity
during crowded "lift" condi tions. Regrettably. either
through ignorance or
deliberate lack of considera tion. operation using inappropriate modes or frequen cies. still takes place.

Channelisation
Unlike the lower portion of the 2 metre band, the subband between 145·000MHz to 145·800MHz is divided
into discrete 25kHz divisions, referred to as channels.
The amateur band specification for f.m . telephony on 2
metres restricts the maximum frequency deviation to
±5kHz from the nominal carrier frequency. In order to
prevent adjacent channel breakthrough, the use of a
25kHz channelised system was introduced, providing a

-"" ;WI)IC<IlI ' 2 m,tre

'X;' :

set-up.
anterlne('"vltlh:;,',the ho'm e . constructor
.16 element -ZL special
Both were designed by
CX and are featured in the PW
booklet Out Of Thin Air
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PROTECTING THVRISTORS-1
continued from page 30

Yaesu's 2 metre multi-mode transceiver-the FT480R
enables the amateur to cover the whole of the 2 metre
band including c.w., s.s.b. and f.m. modes. With 10W
output interesting OX contacts can be made

theoretical 15kHz of isolation between adjacent channels.
In order to readily identify those channels, they are
designated code numbers with letter prefixes. Channels
used for single frequency transmission and reception
(SIMPLEX) are designated prefix "S" and those used for
repeater operation, with the necessity for separate
transmission and reception frequencies (SEMI-DUPLEX)
are designated prefix "R".

Simplex Operation
This single-channel working mode for f.m . transmissions normally occurs between 145·200MHz (S8) and
145·575MHz (S23). As mentioned previously, f.m.
equipped stations may use the sub-band
144·500MHz-144·875MHz. with the exception of
notated frequencies .
By agreement the UK Lm. calling frequency is located
at 145·500MHz (S20) and should be used only for the
initial establishment of contact. To maintain the calling
channel for its primary use, stations should shift to an
agreed working channel. or all-mode frequency .

Repeaters
No account of the 2 metre band could be complete
without reference to the extensive amateur repeater
system.
The 2m Repeater Datacard presented free with this
issue indicates the extent of the network in the UK, up to February 1981. Two changes have occurred since the map
was printed-GB3KR has become GB3KS and changed ,
to channel RI, and the RSG B have found a hiccup in their
computer program-GB3SB is on RO not R2.
A repeater is a device designed. constructed. financed,
and maintained by individual groups of radio amateurs
primarily to assist with communication between mobile
and portable amateur stations. The advent of repeater
installations in the UK during the early 1970s heralded an
enormous expansion in the number of licensed amateurs.
In the next article in this series, a full account of the
history and operation of repeaters will be given.
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man when large and expensive lamps must be protected
from the stress of their own surge, in projection gear for
in stance. However. lhermistors which can handle projection lamp currents are expensive and unreliable components. A control circuit which can limit lamp surge current
without using a thermistor is shown in Fig. 10. This is the
" soft start" dimmer. In this circuit. an unsmoothed d.c.
supply is provided by T I and the bridge rectifier. 01-4
(Waveform B). 08 clips this (Waveform C). but note that
th e volt age still drops to zero at the end of every half cycle.
When power is applied to the circuit. C I will begin to
charge. C2 will also charge. but more slowly. and will only
have enough voltage on it to trigger the unijunction transistor (Tr I) towards the end of the first half cycle. The uni junction in turn triggers CSR I and 'CSR2. The lamp surge
will be very small. however. because triggering occurs
toward s the end of the mains cycle and the mains voltage
is 10 \\ and rapidl y decreasing at this point (Waveform D).
As the voltage on C I rises. C2 is able to trigger Tr I earlier
in successive mains cyc les. Simultaneously the lamp filament is heating up and with every cycle its resistance is increasing (Waveform E). By the time the peak voltage is applied (Waveform F). the lamp filament has attained its normal resistance, Thereafter RIO can be used to dim the
lamp in the normal fashion,
If the circuit is switched on when the mains voltage is at
its peak. the voltage across the thyristors rises from 0 to
340V ver y rapidly . It. is possible that a triac's dv/ dt rating
would be exceeded in this circumstance. The triac would
then turn on and the full lamp surge current would flow,
which defeats the purpose of the circuit. Therefore
thyristors have been used to give a high dv/dt capability.
Also. RC networks with steering diodes C3 , R8. 06 and
C4. R9. D7 act to limit the dv/ dt. The action of these RC
'snubber' networks will be considered later in the series.
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It's all very well offering special deals to customers, like
free credit for twelve months, or big discounts for cash,
but what most people really want is courtesy and
helpfulness before they buy, and the prospect of good
service afterwards. This is something we have always
endeavoured to provide, but the growth of our business
has put space at a premium in our well-known corner
emporium . . . the only shop in London where you can see
and try under one roof ALL the leading makes of Amateur
Radio equipment . .. and have a cup of Brenda's coffee
too.

50 we have now opened separate premises across the
road where, with first-class test equipment to hand in
light and spacious quarters, we are confident that our
engineers can offer really quick turn- round on guarantee
work in particular, and on other servicing too. What 's
more, the new premises will also carry a wide range of
components for t he enthusiast who wants to build his
own gear . . . just another service - with a smile! - from
Brenda (G85XY) and Bernie (G4AOG) at the shop with a
smile.

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

.. ,'.

Eith er way. w hy not start listeni ng right now on a Yaesu FT- I 0 1 tra nsce iver? It
rea lly knocks spots off the average genera l coverage receiver. w ith better
sel'ectivi ty, bette r sensiti vi ty. better sta bil ity .. . And reme mber. cooling fans
and microphones come FR EE with 101 s fro m AR E!!
So. buy yo ur rig now, and claim yo ur mi c and fa n w hen yo u get your G4.

FT-IOIZ £488

;nc. VAT

FT-IOIZD £569

FRG-7

Sti ll the finest va luefor-money
communications
receiver on the market
at on ly £185 inc. VAT
and free Heliscan
ae ri al worth £15 .

BEARCAT 220FB

The super scanne r wh ich
brings you all the
excitement of the VH F and
UHF frequencies ... aircra ft ,
marine. amateur. plus so
m uch more .
£258.75 inc. VAT.

:L

;nC, VAT

FRG-nOO

Yaesu's latest rece ive r
with FM right across t he
ba nd and optional
memory fac ility plus
excellent fil tering ,
£299 inc. VAT
and free Heliscan ae rial
worth £15' (Memory extra) .

SX-200

Another of our
sophisticated scann ing
receivers. Si m ilar
func tions to th e
BEA RCAT, but even wide r
freque ncy coverage . and
w ith AM and FM ri ght
across its range ,

THE FANTASTIC NEW SONY ICF-2001

At last , from one of the worl d's electroni cs giants, not
ju st a new H F co mmu nications receive r, but a
whole new breed of rad io which supplants the
conven ti ona l m ul ti-band concep t and replaces tu ning
knob and dial with a direct-access tuning ke yboa rd
a"d Liqu id Cryst al Display. LCD digital freq uency
readou t con firms exact. drift -free reception
right across its range. AM / SS B/ CW I 50kc to 30 MHz and
FM 7 6M Hz to 108M Hz. and LCD also provides memory
indicat ion fo r its six station pre-sets plus two auxil iary pre-sets
giving instant reception of selected stations.
and so co mpact you can slip it into your briefcase.
As easy to use as a

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

Closed Wednesday, but use our 24-hour Ansafone service. LI CENS ED CRED IT BROK ERS. "Ask fo r written quotation.
INSTANT HP AND 6 MONTH S NO INTERE ST HP TERMS AVA ILA BLE FOR LI CENSED AMATEURS AND BANK/ CREDIT CARD HOLDERS .

Cred it Ca rd Sa les by te lephon e.

2 NORTHFIELD ROAD, EALING, LONDON, W13 9SV. TEL: 01-579 5311
So easy for O verseas visitors - Northfields is just s even stop s from H eathrow on th e Piccadilly Line.
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The biggesl name in solder worldv"'; de

makes fora better iob• ••
Soldering Flux Paste - Ersin
A fast , non corrosive rosin flux
for 'general and electrical
soldering applications. Use with
Ersin Multicore solder. Size
RFlO£0.69.
Arax soldering flux paste also
available for general metal
working. Size AFl4 £0 .69 .

Tool Box Reels
3 flux-cored solders that cover a range of electrical and
non-electrical applications. ARAX 40/ 60 tin/ lead .
size 11 £3.91 each_ ALU-SOL size 4 £6 _90 each_.
ERSIN 40/ 60 tin / lead size 3 £3.91 each.

Solder Cream
For precision soldering. Solder
Cream is a mixture of solder
powder and flux . Electrical/
electronic ("Ersin" flux) size
BCRIO £1.38. Metal joining
("Arax" flux) size BCA14 £1.38 _
Stainless steel and jewellery
("Arax" flux) size BCA16
£3.22 _
""S.. ..

-.",-

Wire Strippers & Cutters
No tool box is complete
without this handy wire
stripper which will adjust to
most sizes of flex and cable .
Easy grip plastic coated
handles. Automatic
opening. Handle locking
device. Ref 9 £2 .69.

•••

Ersin 5-core Dispenser
Handy dispenser for all
electrical and electronic
applications. Size 6 £0 _58_

Handy Dispensers
Size 19A 5-core solder Ersin flux 1.22mm dia for
electrical work £0.97 .
Size PC115 extra thin gauge for small electrical
components £1.15
Size SV130 5-core Savbit specially for copper bits
and wires £1.61
Size AR 140 Arax solder for all metal repairs
except aluminium £1 .38.
Size AU50 Alu-sol for most metals especially
aluminium £1. 93.
Size SS160 for stainless steel and silver jewellery
£2 _53_

Savblt Dispenser
Handy dispenser ideal for radio. TV
and similar work. Reduces copper
erosion . Size 5 £0 .90.

Ii6l makes fora better sound
/#

Electronic Cassette Head Demagnetizer
Demagnetizes the tape heads to improve performance
and reduce background noise . Audible tone indicates
demagnetizing action .
Works on all cassette machines including in-car.
No external power needed . Ref 23 £10_49 _

Bib Groove-Kleen
For single play turntables. Velvet pad and tracking
brush track across the record as it plays picking up
harmfuLdust to improve sound performance .
Ref. 101B £4.69 British Patent Number 1519881

Bib Groove-Guard-XL-2
Unique formula liqUid . when
applied to record . gives antistatic protection and helps
red uce friction between
stylus tip and groove .
Complete with pump spray
dispenser and special
cleaning pad . Treats up to
12 LPs. Ref 27 £2.60.

Ill- tiI
•

Bib
HI-F'
Ltd
.
Kelsey
House; Wood Lane
End,
Hemel Hempstead,
Hertfordshire HP2 4RQ.
Telephone: (0442) 61291.

''"'- .

rf}

y'

/ V"

Cassette Tape Hand Winder
Winds a C90 cassette in 60 seconds · faster than most
cassette machines . Especially ideal for battery powered
recorders to save consum·ption when used on fast wind .

Ref 78 £1.66. British Patent Number 1443628

/
Record Valet and Liquid
Handy kit contains special anti-static fluid and velvet
record cleaning pad . Ideal to remove dust and other
particles from records and provides an anti-static
effect to help keep your records clean .
Ref 47 £3.45.

Tape Head Cleaning Kit
Contains everything needed to clean and maintain
the heads. capstan and pinch wheel on all types of
cassette and tape machines . Kit includes cleaning
and polishing pad . special liquid and handy
Inspection mirror. Ref 25 £2.48.
British Patent Number 1485069.

All prices given are recommended retail including VAT. If you have difficulty in purchasing your Multicore solder product or Bib Hi-Fi accessory. send direct to the
address above quoting the reference number and including your remittance plus 40p P&P. Send SAE for free colour catalogue showing complete range.

..

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.

volts off-load, but.dropped,to 9 volts onfull ' load., the reguJa-.).
tion would be 10 per cent. (Just for completeness, I should .
':
, mention that some people do the calculation the other way
round, taking the rise in voltage from full-load to no-load,
which produces slightly different figures.) If you connected a
load which took only half the supply's rated current, the
voltage would drop to 9 · 5 volts, iliustrating that regulation is
a linear relationship , in other words, doubling the current.
drawn will double the voltage drop.
If you go on trying to draw a bigger and bigger c\.lrrent,
you will eventually reach a state where the supply voltage
drops rapidly. This may be due to a component going ·up in
smoke, or (hopefully) to a fuse or other overload protective
device operating to safeguard the whole circuit. This applies
regardless of whether you're talking about a battery, a power
unit , or even the mains supply in your house.
If our 10 volt supply had a maximum rated load of 1 amp,
and that was the current which we drew to cause the output
to drop by 1 volt, then from Ohm's Law (R = V/I) we might
guess that somewhere in the supply circuit there was a 1
ohm resistance sculling about. This takes us back to the
beginning of this article, and to Mr Thevenin (you thought I'd
forgotten about him, didn't you ?)', because this was exactly
what he proposed in his theorem, on which he based his
equivalent circuit.

.,.
I

Mention the words "equivalent circuit" to a newcomer to
radio or electronics, and you'll get either a blank look or a
comment along the lines of : "A way of explaining a simple
component by turning it into something more complicated."
I think that's often an understandable attitude-in the case
of a transformer, for example, the equivalent circuit adds
nine components (L, C and R) to explain the various losses in
the windings and core. An equivalent circuit which is very
much simpler, and which is very, very useful is one worked
out many years ago by a gentleman called Thevenin. It will
help you to understand power supply regulation, "voltage"
and "current" sources, and also attenuators.
Any-one who has played around with batteries and torch
bulbs will have found that connecting a second bulb across a
small battery will cause the first one to glow less brightlY,
especially if the battery isn't particularly fresh. If you were
lucky enough to have a voltmeter or a multi meter, you would
have discovered that the voltage across the battery terminals dropped when you connected the second bulb. On
the other hand, if you left the voltmeter connected across
the battery and removed both bulbs, the voltage went up.
See Figs. 1 and 2 .
If we ignore the current taken by the meter itself, which
should be pretty small, the voltage reading across the battery terminals with no bulbs connected is the open-circuit
voltage, also called the no-load voltage or the e.m.f. (electromotive force).
The reason the voltage at the battery terminals drops
when a load is connected (a load is anything that consumes
power, like our torch bulbs), is that any source of electrical
power has some losses in it. The battery terminal voltage
you measure when the load is connected is called the onload voltage or the p.d. (potential difference). In fact, p.d . is a
general term for the voltage difference between any two
points in a circuit.
The difference between the off-load and on-load voltages
is called the regulation of the supply, which you will often
see quoted in the specifications for mains transformers or
stabilised power units. It's usually expressed as a percentage. If, for example, you had a supply which measured 10

Practical Wireless, May 1981

-L

'----1
=

I
I
I

l ____

I
I

I

In Fig. 3, I show the Thevenin equivalent of a practical
power source, which is made up of a "perfect" electrical
generator E (having zero internal resistance), in series with a
fictitious resistor R, whose value defines the regulation of
the supply in the way I described above . Of course, there
isn 't really a resistor there-it's just the equivalent of the ·
various losses in supply, but it makes it less complicated to
think of just one thing at a time .
When we use a power supply to drive something like an
audio power amplifier, the current drawn is varying constantly, in sympathy with the audio signals passing through
the amplifier. The regulation of the supply for rapid
variations like these is not necessarily the same as for a
"once-off" change, say from no-load to full-load. For rapidlyvarying loads, we would replace the resistance R by an
impedance (Z), which in simple terms is the a.c. equivalent
of resistance. For simplicity, I shall treat them as being ;;
identical in 'v alue .
continued on page 64
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G.S.MACAULEY
One of the most frustrat ing things about tape-rec ording is
knowing whethe r one has the correct recordi ng level or
not. True, most tape decks these days are equippe d with
VU meters, but in some cases these are unreliable in the
extreme . The reason being that they are mechan ical
devices and cannot respond very rapidly to musical transients, which are often of high amplitu de compar ed to the
mean signal level and of extreme ly short duratio n. Even
very high quality meter movem ents have a respons e time
to change s in signa l amplitu de usually found to be tens of
milliseconds.
In recent years l.e.d. VU meters have been constru cted
which feature very fast respons e times. To cope with such
extremely short transien ts the electron ics required need to
be fairly comple x and such devices are expensive to construct. An alternat ive circuit, that is fairly simple and inexpensive to constru ct, is a peak level indicato r. This device
will give an indicati on only when a preset level is exceeded.
It can be adjuste d to any conven ient point (within reason)
by a simple preset control .
The circuit shown features an attack time of ten
microse conds and holds the indicato r on for a second each
time the preset level is exceede d. A block diagram of the
device is shown in Fig. I.
The level detecto r compri ses a fast compar ator, whose
non-inverting input is supplied with a constan t voltage by
means of a simple series regulato r. This regulato r is formed by R8 and 01 and the potentia l divider RI, R2 and
R3 . Input signals are fed into the inverting input via Cl
and R4 . When a large enough positive going input signal is
fed into the circuit the invertin g input become s more
positive than the non -inverting input. At this point the output of the compar ator goes abruptl y negativ e, triggering
the monost able whose output goes positive for an externally set period of time-a llowin g current through to the
I.e.d., which illumina tes indicati ng the passage of the transient.

11
l

R

tegrated compar ators the output stage is an npn transist or
with an uncomm itted collecto r. In order for these to
operate properl y it is necessa ry to refer the collecto r to the
positive supply line. This is done here by R9 and R 10,
these two resistor s also fulfil a second function in that they
refer the trigger inputs of IC2 to the positive line.
Like the 555 timer, with which most readers will be
familiar, the trigger inputs of the 556 have to be taken low
to produce a monost able period. The actual length of the
pulse obtaine d from this i.c. is depend ent upon the time
constan t of the timing compon ents. In this circuit the time
con stant has been set at one second, this allows all transients to be easily observe d. The major factor that determines the attack time constan t of the circuit is the high

+V
Ra
R1
Monostable

.-\;;/

Circuit Description
Fig. 2 shows the circuit diagram of the peak indicato r.
The compar ators are contain ed in a quad packag e, the
LM339 , and the mono stables in a NE556 which is a dual
version of the well-kn own 555 timer. Two 555s could be
used instead of the 556 in this circuit, but the layout would
have to be altered and in all probabi lity more space would
be required. The compar ators have a very fast rise and fall
time, typically one microse cond. In commo n with most in -
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R5

, 01

R2

R13

EJ

02
DV

Fig. 1 : Block diagram of one channe l of the peak
indicat or
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frequency response of the monostable. In other words the
shortest negative going transient that will reliably trigger it.
With this i.c. it is less than lOllS.
Since the output stage of each of the mono stables will
source 200mA, the limit of the current supplied is set by
the available power supply and the maximum rating of the
l.e.d.s employed. For practical purposes the current supply
to the l.e.d.s has been fixed at IOmA, as this was found to
give a sufficiently bright display.
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R8
R1
10k

0---0

680

RI.

1O}J

100

rCl

5

l411ii"

Dl
5·6V
R2
100

R12
100

14
1

1..1

R14

5

820

rC2
NE556

fu-

D3

12

8

7V

9

7

10}J

R7
100

R13
820
Pin12

r

R3
4k7

T

D2

av

Fig. 2: Complete circuit diagram of the unit. Note that
resistors R4,5,6, 7,11 and 12 should be 100kQ

recorders. This range can be extended by increasing the
value of R4 and R6 so that the circuit can be used to
monitor the output power across a loudspeaker system. A
better method of increasing the range is to precede the circontinued on page 64
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Resistors
tW5% Carbon
100Q
680Q
820Q
2 ·2kQ
10kQ
100kQ
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* components
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LM339
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Construction is quite straightforward, with all of the
components being mounted upon the Veroboard panel
shown in Fig. 3. Care should be taken when mounting the.
i.c.s and electrolytics to ensure that the correct orientation
is observed. Also, the board should be checked to
ensure that no bridges of solder have spilled across the
tracks.
To check the operation of the circuit it should first be
connected to a 9V battery. At switch-on both l.e.d.s should
be extinguished. If not, switch off and check the wiring to
and from the comparators. If, and when all is well, a piece
of wire should be connected to the positive terminal of the
battery and the other end touched onto both inputs in turn.
When connected by the wire the l.e.d.s should illuminate
for approximately one second and then extinguish.
With the components specified the sensitivity can be
varied by the preset from 100mV to 2V, thus catering for
the line input sensitivities of almost all available tape-

2

y

RlO
2k2

R5
100

c2

Construction

R9
2k2

P13

C

o-{I

+9V

...Q.

1
1
2
2
1
6

R2
R8
R13,14
R9 ,10
R1
R4,5,6,7
11,12

84
Cl.

012 .15.23
E12 ,15,23
F12.15.23
G12,15,23
H12 ,15,23
112,15,23
J 12.15.23

+V

N8.1t.
014

P26
Q26
R26

Sub-Miniature Skeleton Preset
4·7kQ

1

R3
Vin- Vin+
Vin+

03

02

Capacitors
Axial Electrolytics 25V
10llF

4

C1,2,3,4
D/P3

Semiconductors
Diodes

D/P2

5·6V 400mW 1
Red I.e.d.
2

01
02 ,3

Integrated Circuits
LM339
NE556

1
1

IC1
IC2

Miscellaneous
Veroboard ; PP3 battery ; Battery clips.

Vcc

DIP 4
Gnd

Discharge

Vcc

Thd

Dis.

C. voltage

-2

+4

+2

-4

Reset

DIP 1

-1

+3

Trigger

+1

-3

Gnd

Thd .

c. voltage
D/P2
Trigger

Fig. 3: Veroboard layout and integrated circuit pin
connections
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John M. FELL G8MCP

TECHNIQUES PART2

The first part of this article dealt with the suppression requirements of vehicle h.t. systems. This concluding part
details the suppression requirements of standard electrical
equipment and accessories.

This makes the assessment of the suppression effectiveness
relatively easy, unli ke h.t. and generator system noise
which is usually mixed together.

Windscreen Wiper Motor
Voltage Regu lato r
Associated with the charging system, the voltage
regulator may be incorporated within the alternator body
or contained in a separate module. The noise effect is a
whine or crackle, only apparent some moments after
starting the engine and generally not apparent at idling
speed. Unlike ignition noise the level of interference stays
constant with increase in engine revolutions. A test for this
form of interference breakthrough consists of applying a
load to the generating system, such as the headlamps and
rear windscreen heater. If the regulator is the culprit the
noi se will diminish or stop. With Lucas ACR alternators,
the cure is to connect a I!iF capacitor type LS627 from
the warning light (INO) terminal to earth. Other types of
altern ator. with separate control box, require a l!iF
capacitor fitting between the positive terminal of the control box and earth. Never connect a capacitor to the field
terminal. With a d.c. (dynamo) system it is necessary to
connect a I JlF capacitor between the control box "D"
terminal and earth.
.

Instrument Stabiliser
Intermittent bursts of crackle. sounding like the tearing
of paper or frying of eggs. are usually caused by the instrument stabiliser. This is an electro-mechanical device and is
affected by vibration . A sharp "thump" on the instrument
panel should provoke the noise, if this device is at fault. A
I!iF capacitor connected from the feed terminal "B" to
earth, and an in-line 3A choke in the feed and instrument
supply leads. should clear the problem . In extreme cases,
replacement with a purpose-built electronic version will be
necessary .

Characterised by an oscillating crackling noise, the
wiper motor is a frequent source of interference in wet
weather. The initial cure is to bond the metallic body to
earth. as most devices "float" on rubber mountings. If the
noise persists it will be necessary to fit 7A in-line chokes to
all the supply leads, positioned close to the connector plug.
In the case of two-speed motors, a total of five chokes are
required, one in each lead.

Screen Washer Motor
Becoming a more popular fitting in modern vehicles this
device can produce a high-pitched whine when activated.
A I!iF capacitor from the positive supply terminal to earth
should remove the noise, but in persistent cases, insert 7A
in -line chokes in both supply leads.

Stop Lights
Operation of the brake pedal can produce "clicking".
The switch element is either mounted in the brake pipe circuit and activated hydraulically or fitted behind the pedal
and mechanically actuated. A l!iF capacitor from the supply lead to earth will stop interference from this source.

An cillary Equipment
Because .the items within this category of equipment are
used occasionally, interference from these sources will be
apparent only when the specific devices are switched on.
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.Fig, 10: Generatc>f .outputiwhin",
and earth. Lucas 15-16-17-18 ACR
alternators-LS629. 20ACRLS682.
23-25ACR-LS673.
Dynamos-LS628.

Fig. 11 : Other alternators including
Lucas, Delco, Bosch and Femsa
equivalents. Fit 11lF capacitor
between IN D (warning lamp) terminal and earth.
,.

.1liliiii
"I11III

Fig. 12: Voltage regulator; whine
or crackle only apparent some
moments after starting: disappears
when headlamps and heated rear
screen are switched on. Generally
not apparent at idling speed. Fit
11lF capacitor between + terminal
and earth.

Fig. 13: Wiper motor; crackling
when wipers operated. Bond body
to earth with strap. If necessary
connect LS639 chokes in each
supply lead. For permanent magnet versions use LS641 choke
assembly.
,.

Fig. 14: Instrument stabiliser; intermittent bursts of crackle,
provoked by tapping dashboard. Fit
LS640 choke in feed, if necessary
connect LS637 capacitor across B
and E terminals (or B and earth)
and LS640 in instrument supply
lead.

Fig. 15: Screenwasher motor;
whine when washers operated.
Connect LS637 capacitor between
washer feed terminal and earth.
Occasionally it is necessary to fit IiI...
LS639 chokes to supply leads.
,.

Electric Fuel Pump

Heater Motor

Regaining popularity, the solenoid actuated, electric
fuel pump is the cause of crackle or "ticking" when the
ignition is switched on. The repetition rate will depend on
the fuel demands made by the engine. The greater the demand, the higher the repetition rate. Once again, fit a l].lF
capacitor between the feed input terminal and earth, including a 7A in-line choke if noise is not completely
eliminated.
Motor-driven pumps may be suppressed by a l].lF
capacitor between positive supply and earth, adding a 7A
in-line choke to both leads if not completely cleared.

Whines and crackles when in use are the typical effects
produced by the heater motor. To cure, fit 7A in-line
chokes in all the supply leads and, if necessary, a l].lF
capacitor between each supply lead and earth.
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Direction Indicator Flashers
The bi-metallic switching element can cause distinct
"clicks" in the received audio when the indicators are in
use. The cure is simple and requires the insertion of a l].lF
capacitor between the "B" terminal and earth.
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.... Fig. 16: Heater motor; whine or
.... crackle when heater motor
operated. Connect LS639 choke in
series with supply leads. In persistant cases fit LS627 capacitor
between each feed and earth.

Fig. 17: Fuel pump;' whine, crackle
or ticking when ignition is on. Connect LS627 capacitor between
supply lead and earth. If necessary"
fit LS639 choke in feed lead.

r

..I11III Fig. 18: I ndicator flashers; . clicking
.... when flashers are operated. Connect LS627 capacitor between B
terminal and earth.

Fig. 19: Stop lamp switch; clicking
when brakes are operated. Connect LS627 capacitor between ..
feed terminal and earth.

r

.... Fig. 20: Electronic tachometer
.... feed; ignition crackle still present
after normal h.t. suppressionconfirmed by disconnecting tacho
lead . Connect LS640 choke in
take-off wire at coil/distributor
end.

Fig. 21: Electric clock; regular ticking · with ignition off. Connect
LS627 capacitor between clock
feed and earth. If necessary, fit an ..
LS640 choke in supply lead.

r

Electric Clock
Analogue format electric clocks can produce a "regular
ticking!"'. mainly noticeable when the
is
off. A IIlF capacitor between the posItive mput termmal
and earth should restore the silence. Again the insertion of
an in-line choke will be necessary in persistent cases.

General Notes on Fitting
The sequence of suppression methods detailed in this
article represent tried and tested approaches. When. a
single suppressor does not appear .to make a worthwhIle
improvement do not remove it before ,trying a further
device; their combined effort may be reqUIred.

The depth of suppression complexity can vary to a large
degree and is related to the individual vehicle, signal
strengths available, receiver design and operating frequencies. Whilst manufacturers will often recommend a list of
items to be suppressed, large variations can even occur
between examples of the same model.
Successful diagnosis and cure of interference can be
time consuming and frustrating. However, it has been the
writer's experience that a group approach to the problem
is best.
suppression items can be made up and
fitted. the required items having been established you can
then .order the necessary parts and install permanently.
It is well worth repeating that optimum e'ffects will be
,obtained by utilising the shortest possible lead lengths and
locating suppression items close to the items being
suppressed.
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Lu.c as deliberately do not fit terminals to their generalpurpose capacitors for this reason. From the financial
point of view, try capacitors first, they are cheaper than
chokes.
On certain vehicles, notably Italian and French, the
gear box and steering column can radiate interference
within the vehicle interior. All parts of the offending components must be bonded to earth using heavy braided
cable, being careful to allow for normal movements.
IWRM3511

Crocodile clips

Fig. 22: Quick fit bonding strap.

Equipment Supply
The supply leads of transceiving equipment may be
further filtered by the use of a suitably rated "pi" network
line filter to prevent the entry of interference by this route.
The current rating of the components will depend on
the current consumption of the equipment to be used.
Wherever possible, run separate supply leads directly
from the vehicle battery to the equipment. Do not forget to
use an additional, suitably rated, in-line fuse at the battery
terminal.

Antenna Positioning
Although not part of the suppression system, the antenna and its location, is of prime importance to a vehicle
installation. In general terms the antenna should be mounted at a point on the vehicle that provides the greatest
practical distance between it and the engine compartment.
For I.w. and m.w. installations mounting the antenna
onto the front wing or roof is recommended. This has the
combined advantage of bodywork screening and maintenance of minimal feeder length. Losses introduced by the
use of extension cables often reduce the available signal to
very low levels and thus makes the receiver more prone to
local interference pick-up. Vertical antennas for the h.f.
bands tend to be physically large and usually need to be
mounted at the rear of the vehicle for mechanical stability.
This location will also afford the lowest levels of direct
emission but attention must be paid to secondary emissions from non-earthed item s such as the exhaust pipe.
The smaller antennas used for v.hJ. and u.hJ. are
ideally located on the roof of the vehicle, allowing the
utilisation of the natural ground plane. Boot lid mounting
is also a preferred method but ensure that the mounting
base is provided with a good earth. (One Japanese car
actually uses the boot lid as an antenna.)
v.hJ.
u.h.f.

v.h.f.
u.h.f.
a.m.

Fibre-Glass Bodied Vehicles
The steel bodywork of conventIonal vehicles plays a
large part in suppressing rJ. interference. With vehicles
having a bodywork made from fibre-glass the suppression
requirements become greater. Even these vehicles can be
satisfactorily dealt with, usually involving the bonding of
aluminium building foil or light gauge wire-mesh to the underside of all the bodywork. In this case frequent bonding
of the foil to the main metallic frame and earth is required.
Further improvements can also be made by spiral wrapping the wiring loom with foil and earthing. Carbon fibre
reinforced bodyshells usually offer similar suppression
characteristics to those with metallic bodywork.

Sources of Components
The largest manufactured range of specialist suppression components in the UK is marketed by the Audio
Systems Division of Lucas Electrical Ltd. Items from their
range are available from most reputable motor factors. If
difficulty is experienced in obtaining items, Lucas has a
network of 300 distribution centres throughout the UK,
listed under "Garage Services" in Yellow Pages, who are
able to provide any items from stock within four days.
The Spark rite h.t. leads shown in the illustrations are
manufactured by Electronic Design Associates and are
also available through all normal sQurces.
When ordering parts the part number and description
of the device should always be quoted to avoid confusion
between similar items.
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TONO

8-7000E

COMMUNICATIONS
COMPUTER
The Tono 8-7000E is a communications computer which will
transmit and receive in c.w. (Morse), RTIY (Baudot) and
ASCII , and display the messages on the screen of a v.d .u. or
.u.h.f. TV set, or as hard copy on a dot matrix printer.
Your reviewer is competent in c.w. operation and typing,
but has had no previous experience of the RTIY mode.
Therefore, the manufacturer' s instruction manual , in conjunction with the RSGB Amateur Radio Operating Manual
and the recent PW series Introducing RTTY, had to form a
primer in RTIY operation general ly.
As will be seen from the specification table, the 8-7000E
incorporates a very comprehensive range of features indeed.
The instruction manual advises practice with a TV set before
using with a transceiver, and this proved very necessary. In
fact , most of the test periods were spent that way, and even
after a couple of months of intermittent use, new features
were still being discovered and explored . The instruction
manual is written in "Oriental English " which although adequate in straightforward items, does get rather lost in the
more sophisticated features, of which there are quite a few.

The most frustrating feature at first was that after following
instructions for, say, entering copy into one of the memories,
the machine would just sit there , defying all attempts to
make it do what it was supposed to do , until it was eventually discovered quite by accident, that the Space bar acted
as an "Execute" key, and caused the beast to spring into
action when depressed. So far as I am aware this is not a
normal feature of RTIY nor computer operation, but perhaps
my lack of previous experience is letting me down here. Certainly there is no mention of it anywhere in the instruction
manual.
The 8-7000E is housed in an attractive sheet steel cabinet
which provides adequate screening so fClr as our tests
showed, both from an adjacent 100W h.f. transmitter, and

The computer/control circuitry is housed on one large printed circuit board (left), while the switches and keyboard
are mounted on two more (right)
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to an adjacent h.f. communications receiver. All input and
output connections are at the rear of the unit: spring terminals for the nominal 12V d.c. supply, tin jack for
headphones, multi-way connector for the printer, and
" phono" sockets for the rest.
Within the brief space of this review, I cannot hope to
describe all the features of this very versatile unit. The Instruction Manual takes 30 pages to do so, regrettably
somewhat inadequately. The Specification table summarises
the main points, and the following notes adcfsome detail :
Characters: " QBF" (Quick Brown Fox) and " RY" test
messages are pre-programmed. The keyboard follows the
standard typewriter layout.
Input: The
a.f. input level from a receiver is
50mV-l V. An anti-noise circuit eliminates garbled display in
no-signal conditions.
AF Input Frequency: Accurate tuning of the incoming
signals to the a.f. filters is aided by I.e.d . indicators.
Remote Control Keyer: Provides Transmit/Receive control
of associated radio equipment, and can be automatic or
manual.
Number of Characters and Pages: The first page can be
divided in two . The lower half displays received signals, the
upper half messages to be transmitted . These can be edited
whilst receiving. A word -wrap-around function prevents the
last word on a line being split in two in receive mode.

* specifications
Code:
CW (Morsel. RTTY (Baudot Codel. ASCII
Characters:
Alphabet, Figures, Symbols, Special characters
Communication Speed:
CW receiving: 25-250 Characters/Min. (Automatic
follow)
CW transmitting: 25-250 Characters/Min .
Weight : 1 :3-1 :6
- RTTY and ASCII: 45 ·45, 50, 56·88, 74 ·2 , lOO,
110, 150, 200,300 Baud (Fine adjustment
available)
Input:
AF Input: CW, RTTY, Input Impedance 5000
ASCII, Input Impedance 1000
TTL Level Input (common to CW, RTTY, ASCII)
AF Input Frequency:
CW:830Hz
RTTY: Mark: 1275Hz (Low Tone) , 2125Hz (High
Tone); Sh ift: 170Hz, 425 Hz, 850Hz and Fine
Tuning (or reverse)
ASCII: Mark: 2400Hz, Space: 1200Hz (or reverse)
Output:
Keying : CW Keying (positive) 100mA, 300V
CW Keying (negative) 1OOmA, 300V
FSK Keying 100mA, 300V
FSK Keying (ID) 100mA, 300V
AFSK Output Impedance 5000 (common to CW, RTTY,
ASCII)
TTL Level Output (common to CW, RTTY, ASCII)
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Battery Backed-up Memory: The messages put into
Channels 1-6 can be repeated from 1-9 times at will . The
message put into Channel 7 can be subdivided into four
parts.
Buffer Memory: For composing and editing messages for
transmission . Can be used whilst simultaneously receiving.
Output for Oscilloscope: Provides "cross" tuning pattern.
Output level 1 ·2V p-p into 1 MO minimum .
AF Output: The internal loudspeaker is muted when
headphones are plugged in.
For anyone trying to learn or improve their Morse Code,
the a-7000E can also form a useful tutor/ exercise aid . It will
produce individual characters at various speeds at the press
of a key. It will decode Morse from a receiver or tape to
provide a simultaneous visual readout. It will act as a
" listener/decoder" to Morse which you send to it by means
of a key plugged into the back of the unit , producing clean
copy on the TV screen if you have a good " fisC, or gibberish
if you don't (well-I never did think my sending with a
mechanical bug-key was very good i) . It will even play back
to you , in perfect Morse, what it thinks you just sent to it. I
don't suggest you go out and -buy one just for this purpose,
but if you want it for RTTY, then you get that lot thrown in,
as it were.
Note that under the terms of the current U K Amateur
Transmitting Licence , Morse (c.w .) operation is not permit-

I
AFSK Output FrJquency:
CW : 830Hz
RTTY: Mark : 1275Hz (Low Tone) , 2125Hz (High
Tone) ; Shift : 1il OHz, 425Hz, 850Hz (or reverse)
ASCII: Mark : 2400Hz, Space : 1200Hz (or reverse)

I

Display Output:
UHF, Output
750
Composite video signals, Output Impedance 750
Interface for a Printer:
Centronics parallel compatible
Remote Control Keyer:
Capacity: 300mA, 50V
Number of Characters and Number of Pages to
. be displayed:
512 characters {32 characters x 16 lines)/page
x 2 pages (Total 1024 Characters)
Battery backed-up Memory:
64 characters x 7 channels
Buffer Memory:
53 characters
Output for Oscilloscope:
Output Impedance 200kO
AF Output:
1 50mW, Output Impedance 80
Power Supply:
DC +12V, lA
Dimensions:
400 x 300 x 120-57mm
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ted by Class B licence-holders, and this restriction applies
even to the use of a device such as this.

STEREO PEAK INDICATOR'
continued from page 57

Results
Stability and reliability proved excellent, and we used the
review unit for the somewhat unusual task of decoding and
displaying a message for visitors to our stand at Breadboard
'80 Exhibition. The message was recorded in Morse on a
standard Compact Cassette, and replayed more or less continuously for over nine hours a day for five days, without a
hiccup by the computer. Tests on the air proved highly successful once the basics had been mastered. My appreciation
to several amateurs, especially G4GTH, who bore with me
so patiently in my tests. The unit's ability to extract and
decode a signal beset with QRM on the h.f. bands was at
times quite amazing . Similar results were obtained with
weak signals on 2m f.m. We understand that the 9-7000E is
widely used on commercial h.f. links, which obviously says
much for it.
The 9-7000E provides, in conjunction with a v.d.u. or TV
receiver, a versatile telegraphy terminal unit, with dedicated
programming for operation in the three modes, with auxiliary
symbols and functions, and some user-programmable
memory for brief standard messages. A similar range of
functions could probably be obtained from a micro-computer
plus a range of software and interface hardware at a comparable overall cost. Which solution is most attractive will
depend very much upon the circumstances and requirements of the individual user.
The Tono 9-7000E is available, price £640 including VAT,
from Thanet Electronics, 143 Reculver Road, Beltinge,
Herne Bay, Kent, telephone Herne Bay (02273)
63859, to whom we offer our thanks for the loan of the
review unit.
•

UNCLE ED'S PAGE

Internal view of the completed unit, fitted into a
Verobox Cat. 202-21 049A

CONSTRUCTION
RATING
Beginner
BUYING GUIDE
components for this project are widely
available from our advertisers. The cost quoted
includes the Ve robox shown in the photographs

All
continued from page 55

In most circuits, we want a supply whose voltage stays
as steady as possible with variations in current drawn. This
implies a power supply impedance as low as possible. Such
a supply is termed a voltage source, which is short for constant voltage source. Sometimes we need a supply whose
current stays as steady as possible when the resistance of
the load connected to it varies. Such a supply is termed a
current source (short for constant current source). and its
terminal voltage will vary according to the resistance of the
load.
I know that these shorthand terms often baffle beginners,
who argue that a power supply has both voltage and current,
and you can't separate the two. I hope it will become a little
clearer when they realise that the word "constant" has been
left out in each case. One other point that may help the
beginner. We say that a load (our bulbs, for example) puts a
load on the supply (in other words, draws a current from it) .
When we say we are going to put a lighter or smaller load
on, we mean one that takes a smaller current. It will
therefore have a higher resistance value. On the other hand,
a load with a lower resistance will take more current, and is
called a heavier or bigger load. Confusing, isn't it?
Next month , I shall talk some more about voltage and
current sources, and simple ways in which we can make
them. For now, I leave you to puzzle over the following, and
see if you can work out why it should be. For a (constant)
current source, the internal impedance of the supply must be
as high as possible .

cuit with a stereo linear potentiometer with a value of
IOOkO wired as a volume control.
To set up the circuit one requires a source of alternating
voltage and an a.c. voltmeter. The most convenient source
of a.c . is from the secondary of a low voltage mains
transformer, with a potentiometer of around 10kO across
it. The output at the slider of the potentiometer is
monitored by an a.c. voltmeter and R3 adjusted until the
I.e.d. just extinguishes. This procedure is then repeated for
the of her channel and the circuit is then ready for use.
Th'e power source for the circuit should not exceed 15V,
and this must be regarded as the absolute maximum . For
this reason the prototype is powered from a 9V battery
and housed in a sm a ll plastic box. Since the board is small
the circuit can be mounted by means of the I.e.d. clips.
Maximum current consumption is some 25mA and for
this reason a PP3 is used to power the prototype, this will
•
last for several months with normal use .
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LEXTDN LIMITED---.

HARVEY G4JDT

RADIO AND ELECTRONIC ENGINEERS

DAVE G8SYG

YOUR EAST LONDON HAM STORE

t

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.

I

THE STANDARD TRIPLETS!!
C7800
C8800
C78
£270
£250
£209.50
ALL STANDARD ACCESSORIES IN STOCK

SOMMERKAMP!VAESU
FT767Dx

H.F. W.A.R.C. (complete with mike, C.W . filter)

TS280FM
TS280LP
FRG7
FT480RE

£525.00
50W 2M mobile transceiver ........................ £199.00
lOW 2M mobile transceiver ........................ £169.00
HF Receiver .................................................... £189.00
2M multimode transceiver ........................... £359.00

FT227RB
FT207
YM24
N9C
FTl01Z
FTl 01 ZD

H.F. W.A.R.C. (complete with AM+CW filters,
AM facility, YE7 mike and fan) ............... £617.00
2M synthesised transceiver ......................... £225.00
2M handheld transceiver.............................. £196.00
Microphone ...................................................... £16.27
Charger .................................................. ............... £7 .50
H F transceiver ................................................ £488.75
H F transceiver ..........................,................ ..... £569.00

ACCESSORIES

NOW IN STO'C K
ICOM

TRIO

IC2E ................... .. £159
IC251 .......... ........ £479
IC202S ............. .. . £169
IC240 .. ..... ..... ...... £169

TR7800 ................ £268
TR8400 .. .. ...... .. .. .. £275
TR2400 ...... .. ........ £198
TR2300 ........... ..... £166

SWAN
100MX
Astro 150

FT2772D

235W P.E.P Analogue mobile .................... £365 .00
(Including mounting bracket)...
.. ........ £551.00

ICHM9
ICBP5
ICCP1
ICBP4
LC3
210TRX

Speaker Mic ........................ .
Battery Pack ................... .
Mobile Charging Cord
Battery Case .... .
Leather Case ......................................................,..........................

Mobile mounting bracket for TA2300 with built in IOW
linear ....... .................................. .

MMB10
DAIWA
SR11

1500ZA
103BX
PSU6
PSU5

£12
£30
£2 .75
£5
£3

Mobile mounting bracket for FT207 ......................... .
2m Scanner ....

£59.95
£6.95
£55

1500W Linear Amp ........
.. ....................... P.O.A.
235W P.E.P. W.A.R.C.. .
.. ... £810 .00
(102BX) ........................................................... £140.00
(100MX) 13.8V DC, 20 amp .... .................. £132.00

CUSHCRAFT AMATEUR ANTENNAS
H.F.
A3
ATV5
ATV3
ATV4

20/15/10 3ele Beam 8dB gain
.. £147.00
80-10 Trapped Vertical .......... .... .. ....... £74.40
20/ 15/10 Trapped Vertical ..... .. ....... .. ... £34.00
40/20/ 15/ 10 Trapped Vertical .... .. ... .. . .... £68.00

VHF (144 MHz)
144
214B
ARX2
A144-4

10TWISTcomplete with phasing harness I
14ele Jnr 'Boomer' Vagi 15.2dB gain....
Ringo Ranger 6dB gain vertical. .......... ....
4ele Vagi 9.0dBgain .. . ..... ... .... .. ...... ...

£34.75
£49.50
£24.75
£16.25

A144-7
A144-11
DX120
ARX2B
ARB2K
CS100
TAP3009

7ele Vagi 10.0dB gain .... ...... .... .......... .
llele Vagi 11.3d8 gain ..
20ele Array 13.2dB gain ..................... .
Ringo Ranger 11 .. . .................... ....... ..
Conversion Kit for Ringo to Mk 11 version ..
Communication Speakers.
5/ B Side Mount and snap in 2MTR.144-174MHz ...................... ... .. ....

£20.31
£25.72
£47.20
£28.75
£12.75
£11.50

T.B.A.
TAP677 ............................................ .. ....... £18.50
K220
Mag Mounts Base 17 ' Cable & PL259 ...... £8.67
TAP/432 MHz Snap in for K220 .........
TBA

EXCLUSIVE TO US
1 KW VH F linear - 600WSSB - 350W FM ...... . . . ... .. . .. .... . ...... ... ........ . ..................... ..... ... . . £449
200S 1KW Input VH F Linear ........... .. . . ... .. .. ....... ... . ... . .. . . " .. . . ... . ............... . . .. ... .. .. . Due in soon
200C 1KW Input 70cms Linear ............... . .. . .............. . ... . .. ..... . ... ....... . . .. ............... Due in soon
Also available:- Video - Hi-Fi - T.V. - Music Centres, e.g. Hitachi SDT 300 auto-reverse
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
Opening Times: 9-5.30 Mon.-Fri.
VISA
10.00-1.00 pm Sat.
or any time by appointment.

,mV"'11
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AMATEUR
EXCHA.GE

I

HERE ... NOW...
Two really superb
scanning receivers, both offering
top-grade technical specifications and
unbelievable value for money. Come and try them in the shop, or phone
your orders and enquiries.1(24-hour answer service when we're closed.)

I
I
I

A MK-lO VHF FM

scanning receiver, covering 144-152MHz. Scanning or manual tuning
through up to 12 crystal-controlled frequencies, OR VFO control on main dial. Automatic lock·out facility. Sensitivity tuv (25 db S/ N). 12v or mains. BASIC PRICE £69.
B MR-IOOOA The finest-value pocket receiver ever offered. VHF FM scanner,
10 channels, and allowing scan or manual tuning across selected crystai-controlled
channels. Complete with Nicads and charger. BASIC PRICE £39.

• iiir.riiLiiiT.__ IiIIMiIi __ Ill
CRYSTALS: AMATEUR BAND 145-145.775MHz £2 EACH. ALL OTHER FREQUENCIES £4 EACH .

STEPHENS-jAMES LIMITECi'l

MORSE TUTOR

*
*

*
*

your convenience .
Generate s a random stream of perfect Morse in five character groups.

070's unique " DELAY" ' control allows you to learn each character with its
correct high speed sound . Start with a long delay between each character and
as you improve reduce the delay. The speed within each character always
rem ains as se t on the independent "S PEED" control.
Fea tures : long life battery operation , compact size, built-in loudspeaker plus
personal earpiece ,

Oatong ac tive antennas are ideal for
modern
broad band
commun ications
- especially where space is

*

**
*
*

*

47WARRINGTON ROAD. LEIGHWN7 3EA

Practise a nywhere. any time at

ACTIVE RECEIVING
ANTENNAS

,
.

£49 _45

r '. \

, ;.
"
is' .......

\

?!

highly sensitive (comparable to full -•.
size dipoles).
B'oadba nd cove,age (below 200 kHz to ove r 30 MHz).
needs no tuning, matChing or other adjustments.
two versions AD 170 for indoor mounting or AD370 (illustrated) for outdoor use.
ve ry compact. only 3 metres overall length.
professional performance standards.
Prices: Model AD 170 (indoor use only)
Model AD370 (for outdoor usel
Both price s include main s power unit.

£42_55
£56.35

VERY LOW FREQUENCY CONVERTER
If yo ur commu nication s receiver gives poor results below 500 kHz Model VLF is
th e answer.
Connect s between an tenna and rece iver input.
Converts signals between DC and 500 kHz to the range 28 to 28.5 MHz with
low noise and high sensi ti vi ty.
Crystal controlled for high stability.
Quality const ructi on in diecast aluminium box (size 112 x 62 x 31 mm). 50239
connecto rs. LED indicator. in/ out switch.
Operates from internal 9 vo lt battery or ex ternal supply (5 - 15 vol ts DC).

*

*
*
*
*

£25.30

Price: only
Our full catalogue plus further details of any product are available free on request .
All prices include VA T and postage and packing

CATONG
Spence Mills. Mill Lane .
ELECTRONICS
Bramley Leeds LS 13 3HE
:)
England
LIMITEC
Tel (0532) 552461
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COMMUNICA TlON ENGINEERS

The uniquely effective method of
improving and maintaining Morse
Code profici ency. Effectiveness
by thousands of users
world -wide .

ENGLAND
Teleph one (0942) 676790
Everyt hing for the Short Wave listener.
We stock receivers and listening aids by most of the world's leading manufacturers.
Full range of V H F rec e ivers-transceivers . Mobile equipment pre selectors-filters-antennas. Stabilised powersupplies from 2 to 20Amp.
Antenna switches-conve rt ers. Aluminium m asts-clamps. Antenna rotators.
Trio Rl000 Receiver
Digital readout general
receiver
coverin!1 200KHz to 30MHz WIth a P.L.L.
syntheslser. Also incorpora ting quartz digital
clock. (2 85 .2 0 .

Trio R820
Amateur Band Receiver £690.00.
Send for fu ll specifications of OUI full range of
receivers covering from 200KHz to 520MHz.
Our secondhand equipment cha nges daily.
cash.

Drake
R7 Solid state receiver
1 ·5 to 30M Hz. (989.

digital

J . R.C .

NRD515 Solid state synthesised
receiver 100KHz to 30MHz. £948.

readoul
digital

Bearcat 220FB Receiver
Scan n ing Rece i ver. 66-88MHz- 118136 MHz . 14 4 - 148MHz-144- 148MHz .
420·450M H,- 450-470MHZ. 470-512MH,
£2 58.75.
Send S.A. E. for detai ls of our range Aircraft
Band Receive rs.

FIT A DIGITAL DISPLAY TO YOUR
FRG7 OR SRX30.
Thl"l' units
I.:ornpktc. with \m ly three wires to connect. The FDU7 for the Yeasu FRG 7 can be
lilled in
( If the K Hl dial. 'lr Ciln be supplied for ex tern al use. (Ple.se stale when orden",)
The
fl'r the SRXJ.O is suppl ied for top o f the set use only.
(Full Fitting Instructions arc supplied.)

(FDU7) for FRG7
(FDU3) for SRX30

@ £44.77
@ £44.77

Wc
R.T.T.Y . Co nverter.
T he
nnl\') :l.nd Ihe MB{lRIT (Receive/ Transm it).
Wc , upply these un its with sing.k o r duubk current l()(lPS fo r con nection to teleprinter To Order.
Lug.ic Levels and Oscillosc(lpc Outputs arc rro\·ided. Dimensions (84x304x2 10).

(MB6R Double or single current) @ £77 .96
(MB6R/T Double or single current) @ £83.25
(A ll Unit:. arc fully Guaranteed. and come complete)
t No ex tras needed)
( All prices inclusive of postage and V.A.T.)
(P:lymcnt hy P.O .. Cheque or Access)

B. BRODKES ElECTRONICS. 69 Leicester Street,
NORWICH NR2 2DZ. ENGLAND .
Tel: 0603-24573.
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I am frequently asked by readers of this column for my
views on this or that piece of equipment being advertised,
which is calculated to remove or reduce the interference
(QRM) that affiicts most amateur bands today, or seems
to. At first sight this may seem to be a relatively easy way
of getting rid of a very difficult and persistent problem. In
the event the audio filters, for that is what most of these
devices are, often prove ineffective or are disappointing,
especially as some of them are far from being cheap.
It is sometimes like fitting twin carburettors and a head
conversion kit to a clapped-out old banger and expecting a
major improvement in performance from it. In other
words , the receiver must be a reasonable performer in its
own right before any added gadget can hope to work
properly. I am in no way condemning the many filters on
the market, as I'm sure they will all work as claimed, but
only when given a chance by being connected to a decent
receiver.
Where most communication receivers fall down in performance is in the r.f. and mixer stages, and, strangely
enough, the price tag doesn't necessarily mean a better set
in this respect. When two or more powerful signals are
passed through the r.f. tuned circuits to a transistor amplifying stage, then the device by its very nature will
operate in a non-linear manner ·and that means one thing,
intermodulation. The two signals may be many kilohertz
apart, or even outside the amateur bands, but if they both
appear at the transistor then there will be trouble.
Nothing, but nothing, is going to improve matters once
those signals have passed the rJ. circuitry, least of all any
form of audio filter. Receiver manufacturers today fit all
kinds of gadgets to the r.f. stages, with an equally
. bewildering variety of names, in order toreduce the signal
input to the transistors themselves. All of them, in the end,
are what we have always called them, r.f. gain controls. A

simple I kn carbon potentiometer across the antenna and
earth terminals will do the job just as well.
All kinds of solid-state devices have been developed,
particularly the f.e.t . series, in an effort to prevent this intermodulation effect, without a great deal of improvement.
The same effect and the same problems arise with large
signal levels in audio equipment and it is significant that
some hi-fi manufacturers are turning to the old-fashioned
thermionic valve. And why not? Valves have virtually no
problems with non-linearity at high signal levels and if they
can do a better job in this particular application why not
use them?
The usual excuse of heavy heater consumption and heat
problems is really nonsense as far as receivers are concerned. Long before transistors were thought of miniature
valves were common, with 1·4V filaments run from a
single cell if necessary, and, indeed are still advertised for
sale in our radio magazines. Some had wire leadouts making them ideal today for p.c.b. mounting, while others had
the standard 7-pin glass base.
The first communications receiver manufacturer that
decides to forget solid-state devices in the front end of his
sets, and uses or develops valves for the purpose, will find
his product performing better than even the most expensive solid-state set available to the amateur today.
It is very shortsighted to decry the valve just because it
came before the transistor. As someone reputedly
rem arked not long ago : "If the valve had come after the
transistor it would have been hailed as a great new
development," or something like that.
So, before fitting that filter to sort out the signals, make
sure the QRM is really being caused externally and not
being generated inside the receiver itself.

Not much doubt this month as to which of the bands
has sent the blood racing through the veins of the ardent
DXers. Take a look at this lot: AP2ZR, DA8BE/TAl ,
FGOFOK, FK8CR, HI8EJH, HP3FL, H44SH, KL 7Y,
KP4AAQ, OA4A WP, YBOUR, ZLIJC and ZL4AP and
many others logged by Mike Howard BRS44755 of Chadderton, Oldham, on the 80m band with his DXl60 and
loaded ground-plane for 40, 80 and 160m. Mostly after
midnight although the H44SH was caught at 0950 GMT.
Only catch of import on 40m was VK9NS, but the 20m
dipole found FR70Y, HSIAMM, JW5IJ, ZEIEK and
9Q5NB, while 15m produced A22ZM, D4CBS, 5H3KS,
5N9GM and 5Z4CH. Mike suggests that anyone wanting
a 3X station should look for VK3NIC/3X on I5m around
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2200 GMT, and QSL via K4FRU. Some of the comparatively new prefixes on 160m s.s.b. copied by Mike included UA9RYN, UAOACW, UL7ECW and UL7MNA.
Unusual one for Basil Woodcock BRS44266 of Leeds
was LA I EKO on 80m from the Ekofisk oil rig in the
North Sea. Others have also been reported so it's time
there was a Worked All Oil Rigs award! Also on 80m
Basil logged KP4AAQ. OA4AWD and PYSRR. with
FGOFOK, 6W8IJ on the 10m range of his SRX-30. Two
nice ones for ISm were HPIXRK and VPICBT with 20m
showing up with DU9RG, VK9GC, ZD7SD and ZD8TC.
An a.t.u. has been added to the 40 metre-long wire to help
Basil log 186 countries in his first year of listening.
"Phew! What a month " was David Coggins' reaction
from Knutsford. Cheshire. not surprising with a pair of
phased verticals on 20m also used o'n other bands like 10m
for FGOFOL/FS. YS I ECB reputed to be using oldfashioned a.m., and SN6RED with catches like TG4NX.
UKOQAA (rare Zone 19). VE8YQ and VK9NS on Norfolk Is. Catch of the month must be ZUNR/C on 80m
s.s.b. working into Europe, plus OA4AWD, VK 7AE. and
7X4MD. For 160m a loop or S metre-tall vertical was
used to find the usual Europeans on c.w. (a pleasant
change!) noting UK2KDX. OZ7YY and UA3ALO in
particular. On s.s.b. it was several YEs and lots of Ws all
around 0600-0700 GMT.
Bill Rendell, down in Truro, comments on the very sudden disappearance of stations on I Qm at the beginning of
February with VP8PP going from S7 to zero in three
minutes, while on the 8th he heard a S9 signal from
VU2USE working G3I1Y in Bedford. who was SS and far
beyond the normal ground-wave and sounding like a longpath signal. Bill surmises it was a round-the-world echo
and I imagine he is right. Bill was suitably aghast hearing
that KL7EBK had a S3 metre-tall steel tower with friend
KL7EKB boasting a 46 metre tiltover job!
Down to the nitty-gritty from Bill and his HRO with
FK8CR. HI8EJH and ZL4QE on 80m, VK2WC,
ZLI AMO and ZL4A V on 40m , CSAR (two-letter suffix
unusual, says Bill), J6LOU, PYOZZ on Fernando de
Noronha Is., VP8PP, ZD7SS, ZD8RH, IAOKM (de Bill,
where's that?) but as he said QSL IOMGM it doesn't seem
worth worrying about, STSA Y, 6W8AR and 9XSPP all
on 20m. The ISm band revealed CSACO, DU7RLG,
TA2AK, VK4NIC/ 3X, VPIWP, VP2SAM, VPSGT on
Grand Turk and ZD8RH who'd like cards via G4DBW.
Finally on 10m CSADS. J3AH, KG4ET and KG4WM
(QSL WB ICOR), PYOZZ, TR8CN (QSL to WSRU),
VPSTCI also on G. Turk, ZD7BW, 3B8AE/ 3B9 and
SN6RED.
Towards the end of January a very fine catch was made
by Allan Stevens (Crowthorne, Berks) with his Trio
9RS9DS and just a TV down lead as an antenna, namely
JTOYFU on the 7MHz band who was audible most of the
night. Others heard in the same session were EA8AK,
UKOSA Wand YV4BMV. On the 3·SMHz band or to be
more precise around the top end at 3900kHz or so,
EA8XS, HI8AL, KP4R, ODSMR, VP2AZG, YL6LV
(seems to be a new prefix) and 4Z4ZB. At the moment
Allan is getting the parts together for the PW Active
Antenna project. Code practice is another interest when
time permits.
From Birmingham Dennis Court reports on the findings
of his CaBins R390A receiver fed with a 40 metre-long
wire on the 80m band like AP2ZR. V02CC , XE2AX,
N2BV /LX, CT2FL and a nice one in STSJD of Box 477,
Nouakchott, Mauritania, with 7XSAL to end with. In Earl
Shilton, Leics, Dennis Sheppard is still clearing the muddle
resulting from his move of QTH but at least he has his
RTTY gear going well judging by 4X4MR, SNODOG,
and SZ4R T on 10m, I AOKM said to be in Malta (Bill
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Rendell please note!). JAIACB. LU3EQ, VK2SG and
XE I VV on the ISm band. Not neglecting the s.s.b. mode
Dennis logged HI8PGG on 10. JE6QUJ, YZ9CRM and
6W8AR on IS with a good catch in VP2SA Van 40m. A
later note from Dennis mentioned that 10m was wide open
in mid-February with 28·080 to 28 100kHz full of RTTY
stuff. A Siemens T 100 printer is being commissioned as
soon as the necessary gears are to hand.
Another 9RS9DS. in the hands of David Warr
(Weymouth). helped by a GSR V antenna and a ZL
Special on the 21 MHz band brought good DX on all
bands. with 7MH z in particular shining with such as
TG9AL. FK8CR. H44DX and 6W8AR in the log. David
heard stations working the FK8 on the 80m band but was
unable to copy him for sure so didn't count it. However
OA4AWD. OHONE. XE2A Y and ZL4AP did show up
on that band. with well-reported FGOFOK on 10m plus
JW5IJ and FROFLO. The FGO and HKOFBF came up on
ISm for a couple of good ones. David is busy with CSE
and "0" level problems. so wisely is not worrying about
the RAE for the time being.

In General
Barry McCarthy, a welcome new correspondent from
Croydon. Surrey. never believes in rushing things! He
decided to sit the RA E when he was just 14 and finally got
down to it 22 years later! However he did manage a distinction and a credit and is now after the code test. Dare I
quote his comment: "No second-class licence for me"! His
view on the RAE? "Nothing less than a comprehensive
crib sheet"! I may be a bit slow but I have never heard of a
satisfactory explanation of why there are "Pass". "Credit"
and "Distinction" with the RAE since any are good
enough to get a licence. It might be a good idea if these
varying permutations were linked to different grades of
licence with. say . t wo passes earning a limited novice
licence and so on. with another exam for a higher class or
grade.
A. M. Chapman BRS43S03 of Grimsby wrote about a
Beverage antenna some IS2 metres long that he intends to
erect, and recommends the book on 80rn DXing by
ON4UN as an inva luable guide to the subject, although I
have not yet acquired a copy myself. Judging by the few
photostat pages sent to me I feel I have missed out on
something good.
Another to pass the RAE and awaiting his call is John
Everingham of Bristol, also a newcomer to this column,
who has spent some time modifying and, hopefully, improving a present received · in the shape of a Heathkit
CG - I U Mohican receiver. Anyone interested should write
to me in the first instance.
Yet another writing in for the first time is Barry Harper
from Wednesbury in the W. Midlands, who started in
amateur radio about five years ago and is at last "knuckl- .
ing down " to studying for the RAE. At the moment an exArmy 19 set is in use after various missing bits and pieces
had been replaced. Antennas being played with include a
helical one on a broomstick (no, OM, we won't laugh!
We've all tried something like that at one time or another)
and a 18 metre-long wire. Logs are threatened in the near
future.
A writer who wishes to remain anonymous would like
to see some praise for Ernie Burke G3VOZ who runs
RAE classes at the Dacorum College, Hemel Hempstead,
whose six pupils sitting the December RAE all passed as
did no less than 18 at the May 1980 exam. Just hope this
appreciation doesn't result in the classes being
overwhelmed!
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Club Time Again
Looking at the pile of newsletters and the like it seems
just about every club in the land has reported in this
month! So entries may be a bit brief, but, hopefully , adequate.
Chiltern ARC. New secretary Peter Stears, 127
Hughenden Avenue, High Wycombe, Bucks, says club
meets last Wed of month at the factory of John Hawkins
& Sons, Victoria Street, High Wycombe at 8pm with
visitors and prospective members assured of a warm
welcome.
Hull & District ARS. A note concerning the rally at the
University of Hull at midday on Sunday May 31 , with
trade stands, XYL stalls, films and cartoons for the kids
and a bar and refreshments . Talk-in facilities will be
operating, says Heather CunlifTe, club sec, at 12 Pearson Avenue, Hull.
.
West of Scotland ARS. Weekly Morse classes at 7pm
on Fridays at 22 .Robertson Street, Glasgow run by Willie
George Allan GM4HYF has meant
Goldie GM4GIH
15 members qualifying for their" A" tickets in recent times
(the QRM!) after which the regular meetings get going.
Nightly meetings on 28400kHz cater for SWLs and
GM8s with c.w. sessions, but Ian McGarvie GM4JDU at
3 Kelso Avenue, Paisley will tell you more.
Yeovil ARC. Every Thursday , 7.30pm, Building 101 ,
Houndstone Camp, Yeovil with activity from club stations
G3CMH and G8YEO plus lectures and amateur radio
library facilities. May sees start of RAE course for
December exam, run by G3MYM. Club sec is D. L.
McLean G3NOF, 9 Cedar Grove, Yeovil or Yeovil (0935)
24956.
St Helens & District ARC. Change of meeting place!
Now every Thursday , 7.45pm, at the Conservative
Rooms, Boundary Road , St Helens, instead of the YMCA .
The larger premises should ofTer better facilities for club
activities as well as being more attractive to prospective
members and visitors. It is Paul Gaskell G8PQD , 131
Greenfield Road, St Helens, Merseyside, or St Helens
25472.
Stevenage & District ARS. Some 16 candidates should
be taking the May RAE, with five out of the seven making
it last time. These classes are "blamed" for the increase in
membership in a year from 35 to 72 which includes 39
licensees! Try the first and third Thursdays at 8pm at the
staff canteen, British Aerospace Dynamics, Plant B, Gun nels Wood Road, Stevenage. Respectful silence please on
April 16 when club chairman Step hen Clarke G8LXY will
address the assembled multitude. Might also mention Mike
Barraclough talking on s.w. broadcast DXing (ugh!) on
May 7, in case your June PW does not arrive on time.
Trevor Tugwell G8KMV, 11 The Dell, Stevenage, Herts,
will fill in with anything I've missed.
Sutton & Cheam RS. Meetings held at both the Sutton
College of Liberal Arts, Cheam Road , Sutton, Surrey and
the Banstead Institute, High Road , Banstead, so contact
G . Brind G4CMU, 26 Grange Meadow, Banstead for
more precise details. The second venue sees the AGM on
Friday April 24 if you like that sort of thing. You are more
likely to meet just about everybody from the club on that
occasion.
Cheshunt & District RC. Every Wed at 8pm in the
Church Rooms, Church Lane, Wormley, near Cheshunt,
Herts, says Jim Sleight G30JI, 18 Coltsfoot Road, Ware,
Herts, also (0920) 4316. New code ·course starts soon for
potential "A" licence candidates with a class for complete
beginners in the art in April, lasting 12 weeks.
Braintree RC. Janet Storey, publicity officer, sent me
the club's monthly communication, consisting of several
pages of very well produced information to suit all in-
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terests in amateur radio. Meetings first and third Mondays
at the Braintree Community Centre, Victoria Street,
Braintree, next to the bus station. 7.45pm would be about
right. Contact Janet at 33 Redwood Close, Witham,
Essex.
, Exmoor RC. Patricia Jemmison says notes on club
have resulted in several enquiries from the area, obviously
interested in the special projects organised for the younger
members. Meetings 7.30pm every Thursday at Loughrigg,
East Street, South Molton. If interested contact Pat at
Homedale, Brayford, near Barnstaple, N. Devon which is
Brayford 327.
Grafton RS. Don't forget the club now has a new QTH
at the Five Bells, East End Road, Finchley, London N2 at
8pm second and fourth Fridays with new members and
visitors threatened with a warm welcome. John Thomson
G8SYD, 70A Deans Lane, Edgware, Middx.
Chesham & District ARS. Possible change in club
venue in the wind for the near future so first of all contact
Andy G8PUC , 8 Lynton Road, Chesham, Bucks.
Otherwise normal meetings on second Wed with informal
gatherings on remaining Weds.
Wirral ARS. First and third Weds at 7.45pm, at the
Sports Centre, Grange Road West, Birkenhead. April I
welcomes G 8 VPF on "navigating in a car rally" at which
I'm assured the speaker is very experienced, as well as being the club's Hon . Sec. April 15 is another jolly jape,
namely a sale of surplus equipment. So says the excellent
newsletter but more details from the aforesaid Hon . Sec.
G. O' Keeffe-Wilson G8VPF, 20 South Drive, Upton,
which is 677 1531.
Ipswich RC. Note, again, new QTH at Rose & Crown,
77 Norwich Road , Ipswich , second and last Weds at 8pm.
RAE and code classes and many other items for your
delectation plus first-class club magazine QUA to read
when away from the club. Jack Toothill G4IFF, 76 Fircroft Road, Ipswich, is the man to contact for more info.
Crawley ARC. Has decided to carry on calling its
newsletter The CARC Newsletter in spite of other suggestion s. Well done! Informal meetings are held at various
members' homes with the next on April 8, so contact Dave
Hill G4IQM on Crawley, Sussex 882641 for details.
Otherwise meetings are held at the Trinity United Reformed Church , Ifield, on the last Wed of the month .
Newsletter editors please ensure magazine has full QTH
of Hon. Sec. or other contact and times and place of
regular meetings.
All letters, newsletters, etc., by the 15th of the month
please.
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listening to OX from North America or from other parts
of Region 2 where the channel spacing is 10kHz, then a
heterodyne of 1kHz, 2kHz or 3kHz can occur from
broadcasts on a Geneva Plan channel which will spoil
your OX signal. A tuneable audio notch filter will remove
the heterodyne but so will a loop if it can null-out the unwanted station. You can try this out on 981 kHz where
there is a I kHz heterodyne between Radio Sweden and
Algiers on 980kHz which has not (yet) moved from its
pre-Geneva channel. It is quite easy to separate the two
with a loop and remove the heterodyne.
Next time we will look at the limitations of a loop antenna. What it cannot do and why it will not work with a
portable receiver.

Iberia

Last month we looked at the advantages of tuning a loop,
and how interference between two stations on the same
frequency (co-channel QRM) can be reduced or
eliminated. This time we will have a look at other problems
that a loop may help to solve.

Static

Spain and Portugal between them provide interesting
tho ugh contrasting OX. Spain has several chains of lowpower local radios spread right across the country, many
sharing the same frequency, rather like local radio in the
UK but on a larger scale. In Portugal there are a number
of low-power outlets that offer a challenge to the OXer.
Both countries allocate callsigns to privately-owned stations, the Spanish prefix being E while the Portuguese is
CSB . The two countries lie to the south of the UK so a
loop is very useful for reducing interference from the
remainder of Europe, QRM that comes mainly from an
easterl y directio n.

Static (QRN). sometimes called atmospherics, is caused
by thunderstorms often some considerable distance from
the OXer's QTH. When severe, static produces a " frying"
type noise in the loudspeaker. If it comes from all directions then there will be a reduction in the total amount
picked up if you use a diref:tional antenna such as a loop,
as nothing will be picked up from the directions of the
nulls. If static comes from one direction only , as may occur in summer from tropical thunderstorms to the south,
then the static can be nulled-out by the loop just like an
unwanted station, leaving OX from other directions such
as North America in a static-free background. A loop is
invaluable for summer OXing.

A pennant from Madrid

Adjacent Channel Interference
If you are trying to listen to a weak station close to a
strong one, then peak-up the loop on the wanted one and
rotate the loop until the interference is reduced or it disappears. Used in this way the loop is a substitute for
additional receiver selectivity, but of course it only works
if the wanted station and the QRM are in different
directions.
There are several undesirable effects that occur as a
result of adjacent channel QRM. One is overloading. A
very strong signal applied to a receiver can produce
spurious responses, cross-modulation, etc. A loop will
often bring about an improvement, leading to a cleaner,
better-quality audio signal. There is also the advantage
that the wanted signal will not be weakened along with the
QRM, which would occur with an aerial attenuator.
Sideband splatter occurs when a strong station spreads
out to swamp nearby weak stations. Monkey chatter is
another name for the inverted speech produced when one
of the sidebands · of the unwanted signal modulates the
carrier of the wanted one. Receiver selectivity cannot cure
these problems as the QRM is spread over the wanted station, but a loop will often bring about an improvement.
When two stations are separated by only a few
kilohertz then there will be an audio tone (heterodyne)
equal to the frequency difference between them. If you are

A

as L card from Barcelona
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24 HOUR TURN ROUND
ON ALL ORDERS!
"SUCH NICE PEOPLE"

EVERY ITEM TESTED
BEFORE DESPATCH

SR9 VHF
RECEIVER
AMATEUR /
MARINE

£46

!.-- .'

PROFESSIONAL AIRCRAFT MONITOR

R517

AR22 VHF FM MONITOR
OUR PRICE £83 inc . VAT

£49.50

(as supplied to pilots, ground crew etc.)
The AS17 is a professional aircraft
monitor receiver, having superb sensitivity and capable of tuning across
the entire ai r craft band 118143mHz. For easy tuning there is
both a coarse and fine tuning control. In addition there is a 3 position
switch for selecting xtal controlled
channe ls Ixtals £3.00 ext ra) for your
local airport. The unit is completely
portable running off self-con tained
batteries.

inc. VAT

The SR9 must be one of the most popular monitors
for 2 metre amateur radio enthusiasts. (Also
available as a marine version at the same price). It
is fully tuneable across the band with the option of
also installing up to 11 xtal controlled channels.
Power requirements are 12v DC negative earth at
200ma approx. The unit comes comp lete with
mobile mounting kit and built-in speaker.

Truly amazing! The AR22 tunes
across the 2 metre FM band 142·
148mHz lalso includes Police and
Fire Brig ade) in 5kHz steps. So
small it will fit into a shin pocket
and yet nothing is sacrificed in
terms of performance. Price includes rechargeable batteries. mains
charger. fly aerial etc. You won't find
a smaller monitor anywhere.

YAESU COMMUNICATIONS
RECEIVER
FRG7700 £309
FRG7700MEM £380

TRIO R1000
COMMUNICATIONS RECEIVER
OUR PRICE

£285

(Free Securicor)
Delovery

PLUS

The FR7700 is a new model from Yaesu that replaces the FR G7000.
Full coverage is provided between 200kHz and 30mHz with bright
digital readout that also doubles as a clock. Features include noise
blan ker, FM detector. internal speaker, 230 volt AC operation and
built-in timer. As an optional extra there is also a memory uni t w hi ch
enables up to 12 selected frequencies to be stored and selected .

SHORT WAVE LISTENER ATU
1. 1

1:

£31.95

carriage £ 1.00

SUPER NEW DESIGN 200kHz-30mHz

Here's a brand ' new ATU specially,
manufactured for us in Japan. Primarily
designed for the Trio RI 000 and Yaesu
FRG7700, it will match most other current
models.
Most modern receivers have very poor
front end performa nce because of their
very wide frequency coverage. This results
in cross modulation etc. which sounds like
a general background jumble of stations
obscuring the signa ls you are trying to
receive. If you are feeding your receiver
with a random length of wire then matters
will be even worse! This unit provides the
missing select ivity and the correct match to
your receiver. Th e result, ... A lot of extra
stations you have never before heard and
th e remainder a lot of clearer.

GLOBAL 3-30mHz Aerial
Free Securicor
Delivery

The R 1000 has really caused a stir in the receiver market! Its performance
matches professional receivers costing many times more and with our new competitive price of £285 it must be the best va lue on the market today. Full digital
readout from 200k Hz lactually it operates right down to 20k Hz but with reduced
sensitivityl means accurate tuning and the 30 position band selector switch
means really good bandspread for easy operation. Other features include noise
blanker la really good one I) built-in speaker. digital clock/timer and both 230v
AC/ 12v DC operation . IYes we include the 12v DC kit free I) Each model is fully
checked and delivered anywhere in the U.K. within 24 hours of receipt of
payment!

AT1000

FREE

28MHz FM!

SWR / POWER / FIELD
STRENGTH MEASURING
METER

NEW AZOEN

'I.:.I!I• • •'.!t
'· SPECIAL
. ..
OFFER

£11.95

PCS2800
+ 60p p&p

As used by CB and Amateur radio operators.
The YW3 is used by amateu r radio and CB
operators around the World . It's offered to you at a
really low price because we import them direct
from Japan. It tells you t he VSWR. power output
and field strength and covers 3 .5 to 150mHz. If you
want the strongest signal in town - you' ll find the
YW3 the sure answer.

STOP TRANSM ITTER
INTERFERENCE

Here's an exciting new 20 watt input (10 watts
output) transceiver with a host of features to put
it head and shoulders above the competition.
Compare its features:- 200 chan nels. high/ Iow
power switch. computer contro l touch pad. 6
programmable memory channels. automatic
band sea rching . automatic memory scanning.
microphone frequency control button . priority
channel. digital frequency readout, removable
control panel (permits main transceiver to be
mounted remotely). slide in mobile bracket. built
in speaker and a host of other features. Its high
power and very se nsitive receiver gives it better
coverage than its competitors. Send for details
today or come and see our demonstra tion model.

HP3A £3 .50 each
Ferrite Filters £1 .00 for 2

If you are suffering from or caus ing transmitter
interference to TV or audio equipment. then
these are the items for you . Our H P3 A TV filter
simply plu gs into the TV lead and cuts out
transmitter interference (ideal for 27MHz). Our
ferrite ring filters are ideal for cases of interference to hi-fi systems.

STOP PRESS '- SEND 14p STAMP FOR NEW 1981 CATALOGUE ON RADIO COMMUNICATIONS

MAl L OR DER SLI P to: Waters & Stanton Electronics, Warren House , Main Road, Hockley, Essex.
Goods required :::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

...................................................................................................

Please rush me the above. Cheque enclosed for £ ... ....... . '/Please
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NORTHERN COMMUNICATIONS
AMATEUR

COMMERCIAL

MARINE

THE COMMUNICATIONS SPECIALISTS
EVERYTHING FOR THE RADIO AMATEUR

AND NOW FOR
SOMETHING R .. " ....

ANTENNAS ...
FOR THE 'HF BANDS
BRITISH MADE BY

Wcutcr,.

TRAP DIPOLES (3 types)
TD 1110-80 10, 40 and 80m
£34.44
TD1 / 15-80
15, 20, 40 and 80m
£34.44
TD- P
Portabl e type with winding spools
£30.48
(TD 1 are of 14 gauge copper; TD-P is copperlterylene braid)

-12V DC earth
144-146 MHzor
MARINE

VERTICAL
DX-5V

1 5 x 19 x 5 ems.
Mobile bracket
+ Int speaker inc.

A VHF monitor receiver with VFO plus 12 optional
scanning channels for
£46.00 inc. VAT.
Carriage free .

NORCONE 512 (66-512 M1-lz)

10-80 metres; approx 26ft high ; slim line

BEAM ANTENNAS (and Rotary Dipole)
DX-31
Rotary dipole for 10, 1 5. 20m
DX-32
2-element beam for 10, 15. 20m
DX-33
3- "
"""" "
DX-34
4- "
....,,"
DX-103
3-elem ent monoband beam for 10m
DX-105
5- "
..
",,"

£89.00
£46.00
£80.50
£121.90
£161 .00
£74.75
£97.75

* Other Antenna Accessories available - see our Price List *

It's here! A no compromise. precision made full 16
element discone antenna made in Britain. Standard S0239 con nector. with cover. Supplied with I "
diameter. 30" mounting support mast and complete
I
instructions.
An ideal panner for t he SX200A. " Bearcat"
and other scanning receivers. It may also be 'used
for transmission and in particular where ,antenna
space is limited.
Full coverage of 70. 144,432MHz Amateur bands
plus Aircraft, Marin e and Commercial bands.

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

£24.95 p.p. £1.50
NCMK-1. In line ve rtical m ou nti ng kit for 1" to 2"
mast.
£2.45 p.p. £0.50

FAIRFIELD ESTATE
LOUTH, L1NCS, LN11 OJH

NCMK-2.
Chimney lashing kit. including hardware and lashing w ire.
p.p. £ 1.00
NCCK- l . Low loss coaxia l cab le ki t, 10 metres, with connectors and fi xing Clips.

£2.95

£3.75

ALL PRICES INCLUDE VAT (15%) AND FREE DELIVERY UK.

WcItc." EhldlOfticl

YOUR
SOMMERKAMP
IMPORTER

p.p. £1.50

ZL-8 SUPER COMPACT VAGI

9db gain. super compact 2 metre Vag i. 6'0" boom, lightweight rugged design .
Idea l for limited spaces an d portable operation. Send for details.
p.p.

£17.25

£ 1.50

HOT NEWS!

1 Railway Road,
Blackburn, Lancs. Telephone: 51842.
(Telephone Evenings: Bolton 592929 G4GHE)

Scanning Receiver NEW MODEl!

SOMMERKAMP FT767DX

New model of thi s superb unit now with :
Plug in modules - for easy service.
Increased AF Outpu t - for be tt er recep tion.
Improved Im age Rejection - to cut out un wanted signals.
Increased Selectivity - to cut out adjacent chan nels.
Plu s m any more interesting fe atures.

£264.00

Inc. VAT.
Carriage £ 1.50

Same as the FT707 reviewed this month, but
includes CW Filter and a YM35 microphone. Full
coverage from 80-10 meters, plus of course, the new
WRAC bands.

£559 inc. VAT.

SPECIAL OFFER!

SX200N ' Norcone 512 . Complete inc. VAT. and delivery.

£285.00

YAESU FT707 TRANSCEIVER
Thi s most popular of co mpact HF rigs is current ly the number one selling station
amongst ou r extensive range of ama teu r radio equipm ent which incl udes such
names as: CUS HCRAFT. JAYBEAM . FDK. STANDARD . SWAN . AZDEN .
MICROWAVE MOOULES. NAG. SEM and many more.
Dont just take our wo rd for it come and try the FT707 or better still ord er yours
now!
FT707100W
£500.00
FP707 PSU
£109.00
FC707 AT U
£72 .00
FV707 VF O
£178.00
Custom er satisfac tion and good service is ou r tradema rk!

Prices include VAT @ 15%
299-303, Claremount Road, Halifax HX3 6AW,
West Yorkshire. G3UGF.
Tues- Sat. 9.45am-5 .30pm .
Telephone (0422) 40792 .
24 hour Ansafone Service.

H.P.

p.p. sOp

13db gain. compact 2 metre Yagi. 10'6" boom . lightweight rugged design.
Hundreds of th is award wi nning antenna already in use. Send for details.

SX200N

ACCESS
VISA

Tal: Louth (0507) 604955/6/7

ZL-12 COMPACT VAGI
£28.75

(UN) lid

HEAD OFFICE (All Mail/Enquiries)

II1II

OTHER SOMMERKAMP H.F. RIGS
FT277ZD . 80- 10 metres, AM , SSB and CW. Inc. mic. CW filter.
cooling fan. DC converter.
£659
FT7B. 80-10 metres, complete coverage. inc. mic and mobile
bracket.
£429
FT902DM . 160-10 metres. AM , FM. SSB. CW and FSK. Inc. mic.
filters. DC converter and cooling fan .
£959

SOMMERKAMP 2m TRANSCEIVERS
TS280. 80 channel synthesised mobile rig. complete with mic and
fixing brackets.
50W al P version .
£199
10W al P version.
£159
FT480R . Multimode mobile. complete with scanning microphone
and slip-in bracket.
£359

We stock genuine Sommerkamp accessories - power units, SWR
meters, aerials, etc.
ACCESS and BARCLAYCARD. Send SAE for further details of the
Sommerkamp range.
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Spain
In Spain the official Radio Nacional Espana (RNE)
high-power broadcasts are at
IJ. end of
band, the
most conspicuous being Madnd 585kHz, Seville 684kHz,
Oviedo 727kHz and San Sebastian 774kHz. It is the lowpower locals that provide the interest for the DXer, and
these broadcasters are distinguished by the slogan "La
Voz de-" with the call letters ECS or EFE, "Radio
Juventud - " with EFJ, "Radio Popular - " with EAK
and "Radio - " which uses EAJ.
Listen for EAK14 Radio Popular Pamplona on
1134kHz, EAJ 17 R. Murcia on 1179kHz, EAJ 10 San
Sebastian 1260, ECSI0 R. Centro Madrid 1314, EAJ34
R. Gijon 1359, EFJ15 R. Juventud Barcelona 1395,
EFE22 La Voz de Asturias 1413, EFE57 LV de Navarra
1503, EAJ40 R. Pontevedra 1521, EAJ47 R. Valladolid
1602
1539, EAJ35 R. Panades 1584, EAJ20 R.
and many others on the same channels. Also
are EAJ5 R. Sevilla on 792kHz and EAJ7 R. Madnd on
810kHz.
It is at sign -off time between midnight and 0100 that the
real catches are made. As a dominant station goes off, its
place on the channel is taken by a less
pant, which may in turn be replaced by a third as the mght
progresses.

Portugal
The official Radiodifusao Portuguesa (RDP) outlets
carry three separate programmes on the medium waves
and a fourth on v.h.f. only. RDP I comes from Lisbon on
666kHz and from Norte on 719kHz; RDP2 Lisbon is on
756kHz and Norte on 1062kHz while RDP3 is transmitted from Porto on 782kHz and Porto Alto on 1035kHz.
All come in well after 2300 but can be heard earlier with a
loop. These programmes are also carried by a number of
low-power local stations. Look for
Branc? on
828kHz, Covilha 1562kHz and Llsboa/ Camdelo
1579kHz all with lkW.
Listen for Radio Club Beiras which transmits on
1485kHz with the call CSB20, for Radio Renascenca
which has CSB30 on 1170kHz located at Porto and a new
outlet CSB5 on 594kHz located in Lisbon to replace
CSB3 on 1287kHz.

QSLs
Spanish and Portuguese
are good verifiers even
to a report in English but do not forget to send an Inter-

HAVING TROUBLE GETTING
YOUR COpy OF

PRACTICAL WIRELESS?

PLACE AREGULAR ORDER
WITH YOUR NEWSAGENT

national Reply Coupon or unused stamps of the country
concerned. A comprehensive list of station addresses is
given in the World Radio and TV Handbook but a letter.
sent to El Gerente (manager) followed by the station name
(La Voz de Asturias , for example) and the town or city
should reach stations in Spain.

Readers' Letters
" Q Radio" which is CJYQ on 930kHz located at St
John 's in Newfoundland was monitored regularly in St
Andrews by Dr Eric Duncan between November 7 and
December 30 last year. The receiver is a home-brew
superhet with long wire and a.t.u. Reception was never
later than 0 I 00 and the only blank night was on November 24 when the Post Office removed the antenna along
with some old telephone wires. I wonder where the long
wire was fixed?
The Director of Q Radio was surprised to learn that his
station was being heara regularly in Scotland, but if you
look at a Great Circle map you will see why it should be.
Newfoundland is no farther away than Cairo, with the advantage that the path is over water, and it is only QRM
that prevents regular reception of broadcasts from this
area. Listeners in favourable locations in the British Isles,
in parts of Scotland or on the west coast of Ireland ought
to be able to pick up the maritime provinces of Canada
easily . Can anyone confirm this?
Congratulations to Mark Hattam who is now G4KGA.
He is still active on the medium waves and uses a Realistic
DX 160. Best DX recently includes WGY Schenectady
NY on 810kHz and KDKA Pittsburg on 1020kHz. Mark
connected his loop to the Al terminal of the DX160 leaving A2 floating, and joined the other lead from the loop to
the GND terminal. The DX 160 has an internal antenna for
m.w. reception.

OX Heard

This one is from Porto Alto on 1035kHz
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" Radio Bilbao 990kHz relayed by R. San Sebastian
1260kHz are broadcasting an international programme
Sundays 0000 to 0100, with music and information about
the Basque country in Spanish, English, French and German ," writes Roy Patrick from Derby, who goes on to say
that: " San Sebastian gives a nice clean signal, Bilbao is
hopeless with QRM from Beacon Radio and Berlin." Roy
also heard Radio Globo Brazil on 1220kHz at 0 I 00.
Reader David Hyams (Finchley) reports hearing the
Faroe Islands on 531 kHz some two hours before sunset
(in winter), before high-power Europeans and North
Africa come in. A nice catch David. Other DX logged included the BBC relays on Cyprus 639kHz and Oman
1413kHz plus Saudi Arabia on 1521kHz.
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metres from the house. Not convenient and the direction
would give poor reception from South America and the
Far East.

Inverted V Antenna

Back to antennas again with a query from Dr P. W. Alien
of Harpenden concerning the impedance and directional
pattern of the dipole. This can be a confusing subject. but
it need not be so if it is remembered that a half-wave dipole
is cut for one band only, and the impedance and directional pattern only apply when the antenna is used on this
band.

Half-wave Dipole
The half-wave dipole antenna consists of a length of
wire slightly shorter than half a wavelength, which is cut in
the middle and terminated there with an insulator. The impedance at this point is about 70 ohms but only at the
resonant frequency (i.e. the frequency to which it is cut). If
70 ohm feeder is used to connect the antenna to the lowimpedance antenna input of a receiver, then an antenna
tuning unit is not required, since there is already a good
match and maximum transfer of signal will occur. This
only happens at the resonant frequency .
The half-wave dipole is also directional. At the resonant
frequency the direction of minimum pick-up is along the
wire and the maximum is broadside-on. At other frequencies the pattern may be different.
The formula for calculating the overall length in metres,
of a half-wave dipole for the 49m band, taking 6·075MHz
as the mid-band frequency, is 142·6 -;- 6·075 = 23·47m,
which is the resonant length for the 49m band.
Since the impedance of 70 ohms and the standard directional pattern are valid only at the resonant frequency , the
d'ipole is a single-band antenna. The impedance is also 70
ohms at mUltiples of the resonant frequency but the international S.w. bands, unlike the amateur bands, are not harmonically related. This feature is therefore not relevant for
broadc as t band DXing. except that a 49m dipole should
perform reasonably well on 16 metres.

You could have the mid-point of the dipole at the chimney and terminate the ends at ground level, making the
antenna into an in verted "V" which performs like .a halfwave dipole. Not every XYL though will be happy with an
antenna fixed to the front fence!
My personal preference is for the end-fed antenna,
usually called the long wire by DXers. It is non-directional
and need not even be in a straight line. Since it is nonresonant you need an antenna tuning unit to match it to
the receiver. This type of antenna performs well and is
easy to erect. If. however, you are particularly interested
in one band and if the direction permitted by available
space is right. then put up a half-wave dipole or inverted
"V". You can use it as a "T" antenna on other bands by
joining the two wires of the lead in together at the receiving end, using an a.t.u. for matching the "T", and you can
do the changeover quickly and easily by means of a switch.

CBC Northern Service
The Northern Canada Service which broadcasts in
English/ French / Eskimo/ Cree Indian has attracted some
attention recently . Colin Watson (Cumbernauld) has been
listening to the programme on II 720kHz in the 25m band
at 2300 hours. Unfortunately this service no longer QSLs,
but a programme schedule is obtainable from Radio
Canada International, PO Box 6000, Montreal, Quebec ,
Canada H3C 3A8.
Reader Trevor Corns of Sheffield also picked up the
Northern Service on the same channel from 2200 to 2300
with his FRG 7700, 9 metre-long inverted "L" and a.t.u.
He says the programming is aimed at Northern Quebec
and Labrador via a Canadian domestic satellite link and
part of the programme is in local languages.

Radio Free Grenada
This broadcaster has been heard with a fairly good
signal on 15 I 02k H z in the 19m band by Adrian Childs of
Dorchester, using his Murphy MS3200 stereo music centre (which has short-wave bands) and the rooftop twoelement antenna used for v.hJ. reception. The signal faded

Practical Considerations
So much for theory: how about the practical side of it?
The Aerial Data Chart presented with the November 1979
PW gives constructional details for dipoles and the only
problem left is that you have a centre-fed antenna. All
right if you live in a house with space all around. You can
put up a mast on either side in any direction you like and
take the lead-in from directly overhead. In my case a halfwave dipole for the 49m band would have to be in a
SW/ NE direction, with a lead -in from a point some 11·6

Card marking the 35th Anniversary of Radio Canada
International
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in at 2030 with a relay of the domestic service. Fourteenyear-old Andrew Chadwick (Bury), who is a newcomer to
DXing, also picked up R.F. Grenada at 2040, and he wonders what address to write to for a QSL. Anthony Cross
(Bath) picked up the station at 2030 using his FRG-7000,
long wire and a.t.u., and he wonders if the station will
QSL. Try PO Box 34, Morne Rouge, St George's,
Grenada.
This station was heard by Steve Browne in Birmingham
using a home-brew receiver with Q Multiplier, Crystal
Filter and Audio Notch Filter, along with an a.t.u. and 24
metre-long wire. Where could you buy a receiver like that?

Tropical Bands
"A Trio R-IOOO used with a Mizuho Sky Coupler
(a.t.u.) and 30 metre-long wire performs especially well on
the Tropical Bands," writes Stephan Rogalson of Birmingham who pulled in Radio Anhangueara Brazil on
4915kHz at 0130, R. Sutatenza Colombia on 5095kHz at
0152, the domestic service of Radio Nigeria on 4770kHz
at 2142 and Radio Diffusion de Mauritania on 4845kHz
at 2215. From Natal in South Africa comes a note from
Robert Mowrey regarding the report in the December
issue about the station on 3250kHz in the 90m band,
which is not Radio RSA but a local commercial broadcaster called Radio 5. It is on 3250kHz between 0300 and
0545, and again from 1535 to midnight, also on 9620kHz
in the 31 m bdnd between 0550 and 1530.
A 30 metre-long wire and AR88LF are in use at St
Leonards-on-Sea by Harold Brodribb. His 60m OX
covers Radio Uganda 5026kHz, Radio Kabul 4760kHz,
Tirana 5057kHz (with 5th harmonic at 25285kHz),
Yerevan 4990kHz at 1855, Kiev 4940kHz and, on
3277kHz in the 90m band, faint Indian music at 1600.
David Hyams (Finchley) used his DXI60 and long wire to
pull in Benin on 4870kHz at 0600, Cameroon 5010kHz at
2130, three from Colombia: R. Super 4875kHz at 0500,

R. Colosal 4945kHz at 0620, R. Santa Fe 4965kHz
at 0630, La Voz de Nicaragua 5948kHz (49m band) at
0435, South Africa 4880kHz at 2000, Yemen 4853kHz
at 1845 and from Venezuela, Ecos del Torbes 4980kHz at
2320, R. Lara 4800kHz at 2335, R. Juventus 4900kHz
at 0340 and R. Reloj 5030kHz at 0400.

Radio Algiers
Reader Paul McKee of Belfast would like to know the
frequency and times of English broadcasts from Algeria.
They are on the air daily in English at 2100 on 254kHz
long waves plus frequencies in the 13, 19 and 25m bands
though they do move around a bit. Try II 740, 15365 or
21 632kHz. The address for an up-to-date schedule is
Radiodiffusion Television Algerienne, 21 Boulevard des
Martyrs, Algiers.

OX Heard
Radio Bras (Brasilia) is reported on 15 125kHz in the
19m band by Steve Browne at 1900, by Adrian Childs
also at 1900, and by Andrew Byte (Holywell) who gives
the mailing address as Radio Nacional do Brasil, PO Box
04-0340, Brasilia, Federal District of Brazil.
Eleven-year-old Peter Manson of Glasgow, who . must
be our youngest reporter, has a Grundig Melody Boy
1000 with which he logged the Voice of Greece at 1245
and Radio Sweden at 1240 both in the 25m band. John A
Walker (Birmingham) used a Selena portable with
telescopic antenna to pick up Radio Korea at 1605 on
approx 44 metres (6580kHz), Radio Turkey with OX
programme at 2320 on 30·5m (9515kHz).
Havana in Cuba on 7135kHz was heard in English at
2200 by Roy Patrick of Derby, plus Radio Clarin in Santo
Domingo on II 700kHz with station identification and
jingles music at 2330, which means that this 5kW outlet is
active again.

storm on the 5th to the 8th (Fig. 1) and small ones on the
9th to the 11 th . A variety of bursts were again recorded
during a mild noise storm on the 12th (Fig. 2), and several
strong, short-duration bursts were recorded on the 15th
and 16th. The solar noise was so extensive on the 7th that
Harold Brodribb heard it in the IOm band. No doubt this
solar activity was responsible for the 10m band being dead
when I checked it at 0845 on the 7th and 0920 on the 9th.
Ted Waring, Bristol, counted 14 sunspots on January 25,
24 on the 30th, 35 on February 1,34 on the 10th and 23
on the 13th.

Aurora
While my radio telescope was recording signals from the
active sun, and the trace on my barograph was high and
steady, there was little doubt in my mind that this month's
postbag would be as fascinating as ever.

Solar
Both Cmdr. Henry Hatfield, Sevenoaks, and I recorded
a variety of small bursts of solar radio noise, at I36MHz
and I43MHz respectively, on January 22, 25, 27, 28 and
a mild noise storm on the 29th. A prolonged solar event
began on February 5 and lasted until the 16th, during
which time we recorded several large bursts amid a noise
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With all that solar activity recorded I was not surprised
when John Branegan GM4IHJ, Saline, Fife, told me that
he logged GMs and LAs during an aurora between 1640
and 1910 on February 5. During another aurora between
1640 and 2030 on the 6th, John said that the 2m band was
full of "wall to wall" signals from OK, El, F, G, GI, GJ ,
GW, LA, ON, OZ, PA and SM. He also received strong
tone-A signals from the 2m beacons. in Cornwall
GB3CTC, Northern Ireland GB3GI, Wrotham GB3VHF
and Germany DLOPR. Although John could hear some
amateur signals on 4m there was very little European f.m.
heard around the band at the time. During the event,
George Grzebieniak RS41733, London, heard GM3WOJ
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Fig. 1: A solar burst within a noise storm recorded by
the author at 143M Hz on February 6
Fig. 2: A typical individual solar burst recorded by the
author on February 12

on 4m, and Roy Banister G4GPX. Lancing. and ·
G4JGJ/MA (Maritime Anchored), Brighton, heard
auroral c.w. on 2m. "I have been in telephone contact with
GM4ILS who regularly monitors for aurorae and have
arranged to be a link in the warning chain," writes Phil
Hodson G8RBY. Melton Mowbray. who is prepared in
turn to telephone up to five people. Anyone who wants to
be included in this should write to Phil. QTHR. and
include their phone number and an s.a.e.

The 6m Band
Congratulations to Peter Turner, Brighton. using the
callsign GW4IIL! A, on receiving an Americam 6m award
for his cross-band work. For the IOm band, Pete uses an
FT-200. and to receive on the 6m band he has a
Microwave Modules converter into a TS- I 20V receiver.
So far he has worked some 50 stations with this set-up.
John Branegan had a cross-band QSO with VE I A VX on
January 14 and writes: "GB3SIX, Anglesey, is excellent
strength here by meteor scatter, pity they have to switch it
off during TV hours."

The 1Om Band
Generally speaking, propagation on I Om has followed
the same pattern as in previous months , with Russian
signals predominant in the early morning and North
Americans at midday. There were of course exceptions. At
0930 on January 27, I received a very strong signal from a
VK4 while he was working an SM, and around 0850 on
the 28th I heard strong J As and a VK working SM and
HK. Signals from Japan were also heard between 0800
and 0900 on February I, 3, 4, 5, 6, 8, I I, 12, 16 and 17.
Among the more interesting QSOs was a very strong
signal from a lA near Tokyo airport working many European stations around 1000 on the 6th, and at 0947 on the
12th I received an "armchair copy" QSO between
JA2APA and LXISI. At 0930 on the 10th I received a 58
signal from ZL2BFU when he was working OH2TI, a
club station at the Technical Institution in Helsinki:
Steve Bowler RS46 105, Newton Bar, has been listening
on IOm with a Trio R-1000, a Mizuho a.t.u. and a long
wire antenna. Everything is DX when you are new at the

game Steve. keep it up. ten is a fascinating band . "It has
been 'VE DAYS' again here." writes Ted · Waring from
Bristol. who continues to monitor the Canadian beacon
VE2TEN and has received a QSL card (Fig. 3) and a log
sheet from the beacon-keeper Serge Freve for his efforts.
During the 29-day period between January 20 and
February 17. I received signals from the beacons in
Bahrain A9XC on 26 days. Bermuda VP9BA 10 days.
Cyprus 5B4CY 24 days, Germany DLOIGI 27 days and
DKOTE 7 days. In addition to the Canadian beacon. Ted
often receives signals from the beacons in Florida
W4ESY. Mauritius 3B8MS and South Africa ZS6DN and
ZS6PW.

RTTY
Until I purchased my MM2000 and fed the signals into
an Ultra 12in TV. I did not realise just how much enjoyment there is in reading amateur RTTY signals. There is a
lot of activity around 14 090kHz and I have so far logged
signals from stations in Austria, France, Germany, italy ,
Poland , Spain, Switzerland and Sweden. The MM2000
almost operates itself once its tuning lights are responding
to the twittering RTTY signals coming from my FR-IOI.
At 09 I 2 on January 24 I received good copy, both ways,
from SM7EVV working DLOCI. The SM was using a
¥aesu FT-707 and a PET CBM3008 for RTTY, and the
DL was operating from a club station. My best DX so far
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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
the right price.
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, offe r attractive HP
(including a FREE FINANCE
SCHEME on many regular priced items) on application. We
have branches and agents conveniently situated across the
country plus the biggest mail
order department here in Totton.
What ever your requirements
SMC is your single stop.

FT780R £409
70cms Synthesized. 100, 25, 1kHz stops on FM.
1kHz, l00Hz. l0HzstopsonSSB. 1OWPEP. E&EO.

* 150kHz-30M Hz no gaps
* SSB-CW-AM and FM
* Up-conversion no preselector
* 12 channel memory option
* Mains and 12 volts dc option

FRG7700

* Clock/timer built-in

COMMUNICATIONS RECEIVER
From 30MHz to 150KHz (lower
at reduced spec.) in 1 MHz bands.
SSB, CW, AM , FM . On 10m and
with a convertor the NBFM
detector with squelch (plus a
new
noise
blanked
opens
horizons.
4 filters fitted as standard! SSB ,
2·7KHzand FM 15KHz. ForAM,
3 positions! Narrow 2 ·7KHz,
Medium 6KHz and Wide 12KHz,
with tone control, and switchable

AGe.

FT480R £359

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 t. 1KHz and is kept
alive year long by 3 'AA' dry cells.

2m . Synthesized. 25, 12.5, 1kHz steps FM
1kHz, 100. 10Hz. steps SSB. lOW PEP.

I
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FRG7 £199
0 .5-30MHz General Coverage Receiver.
230V AC. 12V DC. + Battery pack. AM/ SSB .

PRICES INCLUDEVAT @15%
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f,T/FP200 £335

FRG7700 £309 FRG7700M £389

':

!

10-S0m. SSB . CW. 240W PIP. Premix VFO.
C!W FP200 AC PSU/ Speaker.
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0

FRG7000 £259

FT902DM £799

0.25-30MHz General Coveragp. Receiver.
230V AC . AM/ SSB Timer.

10-160m. SSB . CW. AM, FM. 9 bands
(DE version £713 D version (724)

FREE SECURICOR DELIVERY

2 YEAR DISTRIBUTOR WARRANTY

SOUTH MIDlANDS COMMUNICATIONS LIMITED
S. M. HOUSE, OSBORNE ROAD, TOnON, SOUTHAMPTON, S04 4DN, ENGLAND
Tel : Totton (0703) 867333, Telex : 477351 SMCOMM G, Telegram: "Aerial" Southampton
S.M .C. Agents
G3ZUL Stourbridgel03843) 5917
GM8GEC Edinburgh 1031665) 2420
GW3TMP Pontybodkin 1035287) 846/324

S.M.C . (Leeds) BRANCH
LEEDS.
Colin Thomas . G3PSM
251 Otley Road ,
Leeds 16. Yorkshire .

Leeds 10532) 782326
9-5 .30 Monday- Saturday

*N

S.M.C. (Jack Tweedy) LTO
CHESTERFiElD .

E

W

*

New WJhittington. Chesterfield .

Chesterfield 10246) 453340

9- 5 Tu esday-Saturday

Practical Wireless, May 1981

*

S.M .C. (Jack Tweedy) LTD

N
E
W

150 Horncastle Road .

*

9-5 : Tues- Sat ( . appointments)

77
www.americanradiohistory.com

GAREX
RESISTOR KITS a top-selling line for many years. E12 series, 5%
carbon film, 100 to 1 M, 61 values, general purpose ratings -kW or tw
(state which)
Starter pack 5 each value (305 pieces) £3,10
Standard pack 10 each value (610 pieces) £5 ,55
Mixed pack, 5 each -kW + tw (610 pieces) £5.55
Giant pack, 25 each value (1525 pieces) £13.60
NICAD RECHARGEABLES physically as dry cell: AA(U7) £1 .30;
C(U 11) £3.35; PP3 £5.55. Any 5 +: less 10%, any 10 +: less 20%.
AMPLIFIER MODULE new, fully assembled 6W IC unit, 12V DC.
Low impedance (4-80) input and output for extn. speaker amplification,
with circuit £2.75
CRYSTALS FOR 28.5MHz 3rd. overtone, suit most 'C B' rigs.
28.5M Hz Tx and 28.045MHz Rx. HC18U £4.60 per pair
CRYSTAL FILTER 10.7MHz, 12tkHz channel spacing, ITT type 901 C
£6 .90
CO-AXIAL CONNECTORS & ADAPTORS sae full list.
PL259 UHF
with reducer 75p; S0239 UHF socket, panel mtd.
60p ; 2 x S0239 inline coupler £1; 2 x PL259 inline coupler £1 .
Any 5 + connectors: less 10%
HT TRANSFORMER multi-tap pri.; 5 secs.: 35v 200mA, 115v
1 50mA, 50v 500mA, 150v 300mA, 220v 300mA £5
HT CHOKE top grade type, 9H 240mA £3 .50
PYE CAMBRIDGE SPARES (our speciality, sae full list). Ex. equip ..
fully guaranteed. Rx RF board 6B-BBMHz £5.95. 10.7MHz I.F. £3 .65.
2nd mixe r 1O.7MHz to 455kHz £3. 455kHz block filter 12tkHz £9.40,
ditto 25kHz £3. 455kHz AM I.F. £3.65. Audio bd . £1.95, and many
more. Vanguard & Westminster spares also.

(G3ZV1)

MONITOR RECEIVERS
SX-200 VHF-UHF AM-FM SCANNER
Covers 26-88MHz, 10B-1BO MHz and 380-514MHz, AM + FM , it
scans, seeks, memorises and beats all the others. Sae full details.
HF-12 POCKET SIZE FM 12 channel xtal controlled. ' 4MHz
bandwidth in range 130-174MHz. With nicad and charger £57.95
Xtals extra, see below.
SOUNDAIR 008 PORTABLE FM SCANNER 8 channel xtal controlled 140-1 70M Hz. With nicad and charger. £59 Xtals extra.
SR-9 top-selling monitor: 2m FM with 144-146MHz full coverage VFO
+ 11 xtal controlled channels; ideal for fixed, /M, / P use. 12V DC operation £47.50
Marine band SR-9, 156-162MHz, same spec. and price .
CRYSTALS FOR NR- 56, SR-9, SR-11, HF-12, TM-56B All 2m
channels from 0 (145 .00) to 32 (145.80) incl. at £2.46 (+15p post per
order!' Over 40 popular marine channels at £2 .85 (+15p post!. Nonstock xta ls made-to-order in 3 weeks at £4.30 each. Sae list.
'SCAN-X' VHF/UHF BROADBAND FIXED STATION AERIAL
£19.90 Ideal for SX-200 and other VHF/UHF receivers.
We also stock the:
KDK 2025 2m SYNTHESISED TRANSCEIVER Full band coverage
25 or 12tkHz steps/l0 channel memory/sca ns memories or selected
band portion/3W or 25W Tx/all the features you need at £225
YAESU FRG 7700 GENERAL COVERAGE RECEIVER 150kHz 30MHz AM/USB/LSB/CW and FM £309
MAINS PSU British made by GAREX 12 volt 1 Amp regulated ,
adjustable 10- 1 6v £15.95

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS (trade enquiries welcome)
PRICES INCLUDE UK POST & PACKING & 15% VAT.

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS.

Phone 0296 668684. Callers by appointment only.

Bedford

0234854133

H• A•C•

SHORT-WAVE
KITS

WORLD-WIDE RECEPTION
76 BEDFORD ROAD,
KEMPSTON, BEDS

AUTHORISED DEALERS FOR:
YAESU. FDK.JAYBEAM
.MICROWAVE MODULES
• BANTEX
• RSGB PUBLICATIONS, ETC

SCANNERS. RECEIVERS . AERIALS.
PLUGS. SOCKETS & CABLE AT
COMPETITIVE PRICES - SEND FOR
FREE LIST

CREDIT SALE , ACCESS, BARCLAYCARD
AND OUR OWN CREDIT CHARGE CARD

'H.A.C.' well known by amateur construc·
tors for its Short Wave receivers, now ofTers
a complete range of kits and accessories
which have been up·dated to suit the novice
and the expert.

£14·50 INCLUSIVE - the ever popular
and easy to construct DX receiver Mark
Ill ; containing all genuine short waVe com·
ponents, drilled chassis, valve, accessories
and full instructions.
A T LAST - a battery eliminator kit, which
will last you a lifetime - for USe in all
H.A.C . valve receivers. H .T. batteries are
now unobtainable, this will solve your
problems for only £9·60.
T TWIN TRANSISTOR RECEIVER,
selective. sensitive and with fantastic recep·
tion. yet needing only a single PP3 battery,
at £ 17·50 this receiver is outstanding value.
and will give you hours of interest and enter·
tainment.
NEW - TRIPLE·T RECEIVER, ·a more
advanced super three transistor receiVer,
loud, clear reception, value unequalled at
bargain price of £24·00.
All orders despatched within 7 days. Send
stamped and addressed envelope now for
free descriptive catalogue of kits and
accessories.

SORRY, NO CATALOGUES WITHOUT S.A.E.
OPEN TU ES-SAT
COME AND VISIT OUR 'SHACK' SOON
GBXIE

"H.A.C."SHORT-WAVE PRODUCTS
".0. Box No. 16, 10 Windmill Lane
Lewe. Road, Eut Grin.tead. Weat
Su ...x RH It lSZ

Helford components :per pair £17.90
PT9795
Monolithic RI D Ceramic 100NF
each £0.20
£1.15
VFO P.C. B.
£1 .15
Buffer P.C.B.
£4.24
G4CLF P.C.B.
£1 .48
Preselector P.C.B.
£1 .42
Pre-Amp P.C.B.
£1.36
1st-Amp P.C.8.
£ •. 56
SL1612
£2 .07
SL1621
£2.51
SL6270
£2.07
SL1640
£2.51 ·
SL6310
£0.31
2N5771
£4.97
SL560C
£0.36
BA182
£0.59
78L06
£0 .54
J304
£0.87
J310
per pair £0.60
FX2249
£4.90
SBL-1 = (MD1081
£4.97
SL560C
" Postage & Packing £0.35.
VFO/CAP 4170/75/023 incl. 12
£8.84
VFO ADJ/TORQ. Ball Drive 5620
£4.41
4 Gang (Preselect) CAP.
5318/4/102
£7.73
Preselector (Reduction Drivel
5870/3
£1.76
+ Postage & Packing £0.50

HELFORD
(Troubleshooting by the designers.)
Any problems send S.A.E. + Invoice
Number.

HOMEBRU RADIO
(Mail order only)
55 Ashley Road, Parkstone,
Poole BH14 9BT.
Delivery on Jackson Capacitors
4/6 weeks.
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came at 0934 on February 9 when I received good copy
from VK2ZN, Sydney, who was working F6EXG. On
February 10 a German station was type-testing with "the
quick brown fox jumps over the lazy dogs back".
My first RTTY signal on v.h.f. came during the tropo
opening, near midnight on January 29, when I received
good copy from Phi I Hodson G8RBY on 144·6MHz. At
1318 on the 30th, Phil, who has a solid-state message
recorder on his VDU, replayed the message he received
from the station he was working in Cologne. Phil's biggest ·
bit of pleasure from the opening came when he worked
G4ABM, Cleveland, in ZO square at 2128 on the 27th,
and at 0049 on the 28th he was called by GD3YEO and
had an enjoyable natter. At 1307 on the 30th Phil had a
45-minute QSO with DD3KM/ A who was making his
first R TTY contact with G, and later in the afternoon Phil
worked ONIAPE, ON7MQ and PAOSQE. During the lift
at the end of January, Tony Phillpott G4IMP, Folkestone,
tuned his FT-22IR to 144·6MHz and, running just IOW
to a 10-ele Yagi, had an hour or so R TTY contact with
DB8EB. Tony uses an old Creed 7B teleprinter and an
ST5 terminal unit.
Anyone wishing to become a member of the British
Amateur Radio Teleprinter Group should write to Mrs
I. D. Double, 89 Linden Gardens, Enfield, Middx. Ted
Double G8CDW would like to remind readers about the
BARTG 2nd Spring VHF-UHF Contest which takes
place from 1800 on the 18th to 1200 on the 19th of April
(GMT). Further details and log sheets from Chris Plummer, G8APB and G8CDW, QTHR.

Tropospheric
At midday on January 20 the atmospheric pressure
rose sharply from 29·9in (1012mb) to 30·3 (1026) by midnight, rising a little more to 30 ·4 (1029) by noon on the
22nd, and reaching 30·6 ( 1036) by midday on the 28th. It
hovered there until noon on February 2 and then fell
rapidl y to 29·9 in less than 24 hours. As expected, this
long period of high pressure increased the range of v.h.f.
and u.h.f. signals, and true to form, a few days before the
pressure fell. an extensive tropospheric opening .occurred.
Band 11 was badly affected and a major victim of this
event was the EBU concert to commemorate Mozart's
bi-centenary, during the evening of January 29. This
programme was so important that the BBC re-arranged
their schedule and many people I spoke to during the
previous week were looking forward to it. This could have
killed the layman's confidence in stereo v.hJ.
" I believe the EBU concert over BBC Radio 3 was
somewhat a shambles and I can imagine how disappointed
listeners were." writes Simon Hamer, Presteigne, whb
heard a variety of programmes from France, BBC Radios
London, Manchester. Sheffield and Solent, and ILR
Capital between 1955 and 2100 on January 20. He also
heard many French stations during the evening of the 21 st
and 22nd, and BBC London , Medway and Solent and ILR
Capital. LBC and Thames Valley on the 23rd. During the
evenings of the 25th. 26th and 29th he added pop music
and adverts from Italy, football results from Belgium, and
opera and rugby results from France. Reg Moores,
Brighton, heard strong French stations in Band 11 during
the evening of the 25th, and Eric Arnold G4JDJ, Brighton,
found continentals.interfering with the BBC stations on the
27th. "The high atmospheric pressure produced a very
long period of exceptional French reception," writes
Harold Brodribb, St Leonards-on-Sea, Sussex. On most
days he logged 18 French stations and 5 editions of BBC
Radios 2, 3 and 4, and on February 2 he heard 16 French
and 5 Dutch stations.

Fig. 3: A QSL card for the Canadian 10m beacon,
received by Ted Waring

Needless to say, the amateur bands were full of DX and
while the repeater' channels were stacking up several deep
some operators were not sure which one they were working through. While listening to the Buxton repeater
GB3HH R4 , predominant in Sussex, I heard one operator
say it was Bedlam , which just about summed the situation
up. "Some of the 2m signals were colossal strength." said
Cyril Fairchild G3YY, Brighton, who heard several EAs
on 2m f.m. During the evening of the 30th both Alan
Baker G4GNX, Newhaven and first-timer Deryck Arnold
G80UK worked G8URE/ A in Plymouth via the Brighton
repeater, GB3SR R3 . At 1300 on the 30th, Alan worked
G8SEE/ M Redruth, both using IOW, via GB3SR and
followed this with a simplex contact. During the evening of
the 29th Alan worked G3XDY , Ipswich and a DJ on s.s.b.
and a P AO on c.W., on the 30th four French stations on
s.s. b. and one on c.w., and on the 31st he had c.w. contacts with three PAOs , an ON and a DJ. "There were
many continental repeaters up," said Alan , who at times
was receiving signals from the Cornish beacon, GB3CTC ,
at 559 and the Paris beacon, FXOTHF was sending his
meter over the stop.
Mark Evans G8CTN , Burgess Hill , using IOW from a
Trio TR-9000 to a 4-ele quad, worked stations in
Northern G. Cornwall. Somerset, PE, F and ON, heard a
GM on s.s.b., and worked an ON using horizontal f.m .
Bob Hodge G8TYW , in nearby Hurstpierpoint, Sussex,
using a home-brew rig giving 5W to a 5-ele Yagi, worked
stations in France and Holland, and both Mark and Bob
worked their fellow Mid-Sussex club member, Jonathan
Wymer G8URE/ A in Plymouth. Outside the main event
Mark has worked G4FRZ in Abbots Langley , who uses
500m W to a dipole. At 1243 on February 2, Adrian Boyd
G8NNY / M, Horsham, using a TR-2300 giving 1W to a
Microwave Modules 25W linear and a iA. gutter-mount
aerial on his car in Eastbourne town centre, worked
PA3BFB/ M in the town centre of Rotterdam. Later, from
Beachy Head. Adrian worked PE 1FBR, near Rotterdam.
At 2217 on January 31 John Parry GJ8RRP, St
Saviour. was mobile on the north coast of Jersey and had
a QSO with G80QT. Wembley. Between January 24
and February I, George Grzebieniak heard stations in
Northern G , GM, France and Holland on 2m, Devon,
GW , DJ and PA on 70cm, and ON and PA on 23cm.
George also keeps a daily record of atmospheric pressure,
temperature and the weather charts from his newspaper to
compare with his 2m and 70cm log. For most of the 30th
and 31 st I was receiving signals from the Sutton Coldfield
beacon. GB3SUT. at 569-599 with only a dipole feeding

Practical Wireless, May 1981

79
www.americanradiohistory.com

my 70cm receiver. "My most enjoyable moment on 2m
s.s.b.," writes Phil Hodson, "was hearing Bill, G8YYO in
Ilfracombe calling CQ. I gave him a call and we got
chatting. Bill was 650ft a.s.l. near Ilfracombe, running
lOOW, and we were colossal signals with each other. For a
laugh, I asked Bill to give me a report on 5W and he came
back, 10 over 9! He then dropped to 6W and likewise was
59 plus with me. 1 dropped to 1Wand still got 59, then
down to 100mW and received 45, and on 40mW a report
of 33." 1 congratulate the pair of you on a most interesting
v.hJ. experiment over a 175-mile path.
During the 70cm contest on February 8, George
Grzebieniak heard G3XMG, Lancs, GD2HDZ and
GW8AAP/P. The atmospheric pressure was again doing
the right things on the 8th, because at 1900 1 heard that an
EA was worked from London on 2m, John Cooper
G8NGO, Cowfold worked 12 French stations, Alan
Baker worked F6GDX and George Grzebieniak heard
F6GDX at 630km.

News Items
Congratulations to Deryck Arnold, Hove, on passing
the December RAE and getting Dad's (now G4JDJ) old
call-sign G80UK. Deryck uses an ICOM IC-2E and is often heard working through the Crawley repeater GB3BP
R6. At times, under Dad's supervision, he has worked
VK5ARZ on 20m.
Now that the BBC World Service programme World
Radio Club has finished , lan Galpin, Poole, reminds us
that another BBC programme, Waveguide, is of similar interest and is transmitted at 1709 GMT Thursdays and
0439 and 2154 on Fridays.
For those of my readers who are interested in vintage
radio I can recommend a new book called Early Wireless
by Anthony Constable, published by Midas Books. Many
readers will know Anthony as the founder of the British
Vintage Wireless Society.
We regret to report the sudden death of Ern Hoare
G3RZD. Throughout his life, Ern made a great contribution to many aspects of amateur radio and was one of the
partners in the famous "Two Erns" microwave team. We
extend our deepest sympathy to his family and his many
Friends.

" I set the five spare tuners on our Mitsubishi receiver to
Crystal Palace for BBC I, BBC2 and ITV, and Sandy
Heath for Anglia ITV and BBC 1 East. Past experience
has shown that they appear every time the atmospheric
pressure is high and then a wider range of programmes is
available for the family," writes Simon Hamer, Presteigne,
Wales. This is a marvellous idea Simon, you now have
your own DX detector and I bet it paid off during the last
week in January.
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Tropospheric
Obviously the big tropospheric opening, described in
VHF Bands, must take pride of place in this month's
column. On January 30, Steve White, Huntingdon,
Cambs, received full u.h.f. colour pictures from a Dutch
station showing English adverts with sub-titles. This was
followed by a quiz game where a car was won, and an
announcer with the station ID A VRO above his right
shoulder. This is a very interesting report, Steve, especially
as you are using a standard Philips CTV with a set-top
antenna in a location surrounded by trees.
One French station that Cyril Fairchild G3YY worked
on 2m, told him that he was receiving perfect pictures
from BBC u.hJ. television For several hours. At around the
same time, Adrian Boyd was receiving French TV in
Horsham, on Channels 21 and 30 using the loop antenna
on the back of his set. Further north in London, George
Grzebieniak, using a 91-ele Vagi, received pictures from
Germany on Chs. 27 and 35 on January 30 and Holland
on Chs. 28 and 55 on the 31st. One of the German
programmes George saw was about Africans, followed by
an adventure programme called DEREK. George Garden,
using a lOin Sanyo CTV at the top of a block of flats in
Bracknell, watched the close-down of Tyne Tees TV from
Bisdale, Ch. 29, on the 29th, and the German station ZDF
giving details of the week's programmes and a clock From
the Belgian station RTB F 1 on the 31 st. I received pictures
throughout the event from the IBA transmitter at Lichfield
on Ch. 8. John Thompson, Gillingham, Kent, using a JVC
3040 plus an AntiFerence XG 14 antenna and rotator, also
checked Band III and on January 30 saw a Charles Bronson film , in English, from BRT-l Belgium on Ch. ElO.
For most of the time between the 27th and 29th, Sam
Faulkner, Burton-on-Trent, received test cards and
programmes from Ireland, RTE1. Ch. IH and RTE2 Ch.
IG, in Band Ill. Sam also saw Southern Television's Dayby-Day programme, on Ch. 42, being interFered with by a
French station. Like Steve White, Sam saw the Tele Bingo
Quiz From Holland in addition to an English film with
Dutch sub-titles. During the event he saw a discussion
programme, the American series Vegas and Televieze
Magazine from Holland on Ch. 29, and on Ch. 35 a YL
announcer appeared with the station ID, ZDF. "Unidentifiable pictures occupied Ch. 48, and generally the whole
of the lower u.hJ. spectrum, which under normal conditions is crowded here, was simply chaotic," said Sam.
During January 29, 30 and February 1, John
Thompson received pictures From Anglia TV on Ch. 59,
Tyne Tees TV on Ch. 29, Nederlands 2 on Ch. 31, and
test cards From the German u.h.f. stations NDR, WDR
and ZDF. On January 26, Simon Hamer, using his own
TV 176 and the family Mitsubishi CTV, watched
Nationwide from Crystal Palace on Ch. 26, About Anglia
from Sandy Heath on Ch. 24, and Look East from Sandy
Heath on Ch. 31. Although on this occasion the signals
were .only Fair, it was the start of the event and as time
went on these signals were soon bumping in. On the 29th
he added pictures from France on Chs. 27 and 29, and on
the 30th he saw the closing programme from Thames TV,
London, in good colour.
Down in Folkestone, Nicholas Wythe is getting very
good results from a modified Bush TV183D dual-standard
receiver incorporating switching for the French system,
supplied by Hugh Cocks, and can normally receive FR3
(Fig. I) From Dunkirk . During the opening Nicholas
received many Belgian, Dutch and German signals (Figs.
2, 3, 4) and saw test cards, a documentary and
programmes about rock music and Dr. Snuggles. Another
very important observation Nicholas. made was to try for
OX on his parents' Baird Teletext receiver, and although
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Fig. 1: A test card signal received
from Dunkirk

Fig. 2: A test card from Belgium
received on Ch. 60 on January 29'

Fig. 3: A test card from Holland
received on Ch. 32 on January 29
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Fig. 4: Programme details from
ZDF received on February 1
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Figs. 5 and 6: Two Teletext pages received from Belgium BRT Egem on
Ch. 43 on January 30

The pictures shown above were all received by Nicholas Wythe in Folkestone, Kent

the antenna was pointing in the wrong direction he received
Teletext pictures from Belgium BRT Egem on Chs. 43 and
46 (Figs. 5, 6) in excellent colour on the 30th. Like the
others, T. Ampi RS46056, London, enjoyed the event, and
among the many u.h.f. pictures he received from Belgium,
Germany and Holland, he saw a Schools programme from
Holland Russian/or Beginners. Sport from Germany and
a variety of announcers at work. His real prize came some
days later, at 1230 on February 9, when he received pictures for the first time from RTL Luxembourg on Ch. 21.
At 1810 on January 30, S. A. Spiller, Sutton, Surrey,
watched a cartoon programme, Scooby Doo, with Dutch
sub-titles, and was among those who saw the Tele-Bingo
quiz from Holland on Ch. 28. During the event, Mr Spiller
used his VCR to record some of the OX in good colour.

Aurora
"Both sporadic E and auroral conditions seemed present on January 21," writes Sam Faulkner. "I heard an
SM station on 6m, 4m/lOm crossband say he was copying
auroral signals on Ch. RI 49·75MHz. I immediately
tuned and logged TSS Russia with BPEMR news and
other programmes between 1720 and 1830." Sam also
received flickering pictures during that time on Chs. E2
48·25MHz, E3 55·25MHz and R2 59·25MHz. John
Branegan, Saline, Fife, received pictures from Arctic TV
on Chs. E2 and E4 during an aurora between 1400 and
1600 on January 26, again between 1640 and 1910 on
February 5, and from Norge Melhus on Ch. E2 during the
aurora on the 6th.

SSTV
"Despite poorer SSTV conditions on 10m, east coast
USA activity has been seen here almost daily," wrote Sam
Faulkner on February 9. On January 24 he logged pictures from WAOPQD, WBOQCD, WDOADZ and
KOLSW, at 1300 on the 25th VOIBL, at 0900 on
February I 17PQD and at 1745 on February 3
HK3DBQ.

F2
Although, like John Branegan, I had not received pictures via F2 since early in January, there was an event between 0845 and 1045 on February 17. It began as usual
with weak sync pulses, audible on Ch. R I, gradually
getting stronger until smeary pictures filled the screen.
Although mainly unidentifiable, the outline shapes of announcers were periodically seen and there was evidence of
a news programme.

BATe
The British Amateur Television Club has been going
now since 1949, and its members are involved with all
aspects of DXTV. The club is affiliated to the RSGB and
has a representative on the Society'S VHF Committee.
Readers who wish to join or require further information
should write to: B. Summers, 13 Church Street,
Gainsborough. Lincs.
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Newl Sinelair 1181
Personal COlllputer.

Kit: £49.!I
Reach advanced
computer comprehension
in a few absorbing hours
1980 saw a genuine breakthrough -the
Sinclair ZX80, world's first complete
personal computer for under £100. At
£99.95, the ZX80 offered a specification
unchallenged at the price.
Over 50,000 were sold, and the
ZX80 won virtually universal praise from
computer professionals.
Now the Sinclair lead is increased:
for just £69.95, the new Sinclair ZX81
offers even more advanced computer
facilities at an even lower price. And
the ZX81 kit means an even bigger
saving. At £49.95 itcosts almost .' .
40% less than the ZX80 kit!
.
Lower price: higher capability
With the ZX81 ; it's just as simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.
It uses the same micro-processor,
but incorporates a new, more powerful
8K BASIC ROM -the 'trained intelligence'
of the computer. This chip works in
decimals, handles logs and trig, allows
you to plot graphs, and builds up
animated displays.
And the ZX81 incorporates other
operation refinements -the facility to
load and save named programs on
cassette, for example, or to select a
program off a cassette through the
keyboard.
Higher specification, lower pricehow's it done?
Quite simply, by design. The ZX80
reduced the chips in a working computer
from 40 or so, to 21 . The ZX81 reduces
the 21 to 4!
The secret lies in a totally new
master chip. Designed by Sinclair and
custom-built in Britain, this unique chip
replaces 18 chips from the ZX80!

.

Built:
£69.U

.: .::.; :

.

Kit or . .... ":" : "
it's up to you! '
The picture shows dramatically
easy the ZX81 kit is to build : just four
chips to assemble (plus, of course the
other discrete components) -a few
hours' work with a fine -tipped soldering
iron. And you may already have a
suitable mains adaptor - 600 mA at 9 V
DC nominal unregulated (supplied with
built version) .
Kit and built versions come complete
with all leads to connect to yourTV
(colour or black and white) and
cassette recorder.

New
Sinclair
teach-yourself
BASIC
manual
Every ZX81 comes
with a comprehensive, speciallywritten manual-a
complete course
in BASIC programming, from first principles to complex
programs. You need no prior knowledge
-children from 12 upwards soon
become familiar with computer
operation.

Proven micro-processor, newBKBASIC .
ROM, RAM - and unique new master chip.
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161-BYTE RAM

If JOU own .a
Sinelair 1180...
I

paek for massive
add-on memory.

The new BK BASIC ROM used in the
Sinclair ZXB1 is-available to ZXBO
owners as a drop-in replacement chip.
(Complete with new keyboard template
and operating manual.)
With the exception of animated
graphics, all the advanced features of
the ZX81 are now available on your
ZXBO-including the ability to drive the
Sinclair ZX Printer.
New, improved specification
• Z80A micro-processor - new faster
version of the famous ZBO chip , widely
recognised as the best ever made .
• Unique 'one-touch'
key word entry:
the ZXB1
eliminates a great
. deal of tiresome
typing . Key words
(RUN, LIST, PRINT,
etc.) have their own
single-key entry.
• Unique syntaxcheck and report codes
identify programming
errors immediately .

Designed as a complete module to fit
your Sinclair ZXBO or ZXB1, the RAM
pack simply plugs into the existing
expansion port at the rear of the computer to multiply your data/program
storage by 16!
Use it for long and complex programs or asa personal database. Yet it
costs as little as half the price of competitive additional memory.

Coming soonthe 1I Printer.
Designed exclusively for use with the
ZXB1 (and ZXBO with BK BASIC ROM) ,
the printer offers full alphanumerics
across 32 columns , and highly sophisticated graphics. Special features include
COPY, which prints out exactly what i:'
on the whole TV screen without the
need for further instructions. The ZX
Printer will be available in Summer 19B1,
at around £50-watch this space!

• Full range of mathematical
and scientific functions accurate
to eight decimal places.

How to order your ZX81
BY PHONE - Access or Barclaycard
holders can call 01-2000200 for personal
attention 24 hours a day, every day .
BY FREEPOST - use the no-stampneeded coupon below. You can pay by
cheque, postal order, Access or
Barclaycard.
EITHER WAY - please allow up to 2B
days for delivery. And there 's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and
we have no doubt that you will be.

• Graph-drawing and animateddisplay facilities.
.Multi-dimensional string and
numerical arrays.
• Up to 26 FOR/NEXT loops.
• Randomise function - useful for games
as well as serious applications.
• Cassette LOAD and SAVE with
named programs.
.1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

1------------------------.
I
I
To: SinclairResearch Ltd, FREEPOST 7, Cambridge, CB21YY.

Qty

Order

Item

Code

I

Item price
£

• Able to drive the new Sinclair printer
(not available yet - but coming soon!)

Sinclair ZX81 Personal Computer kit(s) . Price includes
ZX81 BASIC manual, excludes mains adaptor.

12

49.95

• Advanced 4-chip design : microprocessor, ROM, RAM , plus master chip
-unique, custom-built chip replacing
18ZX80 chips.

Ready-assembled Sinclair ZX81 Personal Computer(s).
Pri ce includes ZX81 BASIC manual and mains adaptor.

11

69.95

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated).

10

8.95

16K-BYTE RAM pack(s).

18

49.95

8K BASIC ROM to fit ZX80.

17

19.95

Sinclair Research Ltd,
6 Kings Parade, Cambridge, Cambs.,
CB21SN. Tel: 027666104.
Reg. no: 214463000
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Post and Packi ng.

sinc:lair
ZX81

Total
£

2.95

TOTAL £ _
Please tick if you require a VAT receipt 0
·1 enclose a cheque/postal order payable to Sinclair Research Ltd , for £ _ _ _ _ __
·Please charge to my Access/Barclaycard account no.

I

I

I

_LJ---,---,---,

·Please delete/complete as applicable.

1_,-1-,--I
Address
I I 1 I
I I I 1 1 I I I 1 I I ill

Ple ase print.

Name : Mr/ Mrs/ Miss

1
1 I 1 I 1 1 I I
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FAMOUS LOUDSPEAKERS
MAKE
Seas
Goodmans
Audax

Seas
Seas
Seas
Goodmsns
Goodmans

size

watts

ohms

price

4in

Mid-Range
Mid- Range
M id-Range

4in
5in
4tin
5tin

SO
2S
60
SO
80
100
1S
20
30
20
60
90
SO

8
8
8
8
8
8
8
8
8
8
8

£7.S0
£4.00
£10.S0
£7.S0
£10.S0
£12 .S0
£6.S0
£S.SO
£14.00
£S.SO
£20.00
£27.50
£20.00

3tin
31in

Full-Range

Sin
Sin

Full-Range
Woofer
Full-Range
Audiom
Di12
Audiom

Seas
Rigonda
Goodm Bns

Goodmans
Goodmans

Post £2

model
Tweeter
Tweeter
Tweeter

lOin

12PG
12in

12P

8 / 15
8/ 15

COMMUNICATIONS RX made by Murphy for R.N . covers 60/560Kc & 1 . 5 to
30Mc/ s in 5 bands uses 13 type B7g valve s. requires ext power supply, supplied
tested with H/Bk see back P .W. or write for full spec £115 .
RADIOSONDE UNITS these measure T e mp , Press & RH these are transmitted
in the form of slow morse by a MCW T x working on 27Mc/s require only 3v

battery to operate. the signals are sent in turn by motor driven swt new unused .
£12_50 .
RADIO SET 1 2B small dry battery operated unit comprising Tx & Rx covers 2 to
8Mc/ s tunable Rx & xtal Tx about 1 watt CW supplied wi"th accessories in
haversack with circ req 135 & 1 . 5v with circ. £27 _Batteries £4_50 _

BATTERY ELIMINATOR MAINS to 9 VOLT DC
Stabilised output, 9 volt 400 m .a. UK made with
terminals. Overload cut out. 5 x 3t x 2tin . Transformer
Rectifier Unit. Suitable Radios. Cassettes. models,
£4.50

!:.M.I. 13t

;;V];"

8in SPEAKER SALE!
With tweeter. And crossover. £9 95
'
-: d
10W. State30rSohm.
•
;/
X

Illustrated

Post £1

ISW model

£10·95

8 ohms

Post £1

W'
'

GOODMANS 20 Watt Woofer
Soze
B,ncone
4 ohms
£600
Rubber
surround.
. _. _
Post

Sin. 8 ohm Hi-Fi Twin Cone

:

(1.

GOOD MANS TWIN AXIOM 8

A
'IJ'

,

Post

..'>-

£8.00 (1.

Special unit 1S watts

..

._
.-

j]Jl

EMI MINI MODULE KIT 3-way
Loudspeaker System, EMI 5in
Bass, 5in Middle, 3in Tweeter,
with 3-way Crossover and Ready
Cut Baffle. 15 x 81in.
Full assembly instructions.
Response = 60 to 20,000 cp.
12 watt RMS. 8 ohm. £10 ea.
£18 ·50 pair. Postage £1 ·50.

11

COAX CABLE Iype UR57 HD 75 ohm 1 0 mm OSD suitable HF Tx & Video use

new £3_50 10 metres 25p metre over this _
METER T.S_ contains meter 2 . 5Ma FSD scale 0 to 25 . 3x yax swts 2p 8w. 3p
1 1 w . 4x neon ind. 3x insul term , approx 20 close tol resistors etc in case s ize
8 x 12 x 4 ". £6. 50.
PAN & TILT HEADS for use with CCTV cameras outdoor type two types both
240v full spec on list £35 & £55 _
MIKES fist t ype by SGB Mill type 25 ohm with press to talk swt & short ext

cord noise cancelling type £3 .80.
UHF Rx Ass single chan xtal controlled w ith xtal for 243Mc/s uses 1 1 min valves
in dull conversion circ with 100 ohm Dip new cond. £16_50_
INDICATOR UNIT with CRT 3WP1 3 " green trace okay scope use 13 min

valves inc case size 10 x 8 x 21" American surplus as int PU but 400c/s with cire.
£30.
DRIVE UNIT with precision DC motor 0 to 60v with 24va DC field this as built
in DC Tacho G en O/ p 0 to 60v the O/P drives 2 resolvers etc motor size 4 t" long

2 t" dia_ £15.

MAINS TRANS 240v HT type Sec 450 -400-350-0-350-400-450v at 380Ma
Chk or 240Ma Cnd filter. £11_50 _
AUTO TYPE 2001250v to 11 5v 560 watts fully enclosed £14_50_
CCTV Cameras Philips type PM 1 00 1 these are less outer weather proof
case & lense but are complete with Vidicon & have int mains P . U . no gen
on these but thought to be self contained w it h video O/P & req exl control

unit . size 12 x 10

R.C.S . LOUDSPEAKER BARGAINS
3 ohm. 6 x 4in. fl·50 . 7 x 4in. (1 · 50. B x Sin. (3 ·00. stin.

[J ·oo Bin. (3 ·50 lOin. [4·00. 12in. (4·50.

B ohm. 2tin. (1 ·50. 3in. £1·50. Sin. (1 ·50. Bin. (3·50. l2in. (4 ·50
16 ohm . 6 x 4in. (1 ·50. Sin. £1·50. Bin. £3 · 50. 12in. £4 ·50.
10 x 6in. £3 · 50. 25 ohm 3-}in, 35 ohm 3in. £1 ·50.

A.H.
SUPPLIES
122, Handsvvorth Rd_,

.
LOW VOLTAGE ELECTROLYTICS
1,2.4. S, 8, 16, 2S. 30, SO, lOO. 200mF ISV lOp.
500mF 12V ISp; 2SV 20p; SOV 3OD:
looOmF 12V 20D; 2SV 35D; 50V SOD; 1200mF/7 6V BOp.
2200mF 6V 25p; 2SV 42p; 40V
2oo0mF/ I00V £1 .20.
2S00mF SOY 70p; 3000mF 25V 5Op; SOY 65p.
JJOOmF 6JV £1 ·20; 4700mF 6JV £1 .20; 2700mF/76V £1 .
SOOOmF 3SV 8Sp; SOV 95p; 5600mF 76V £1 .75.
HIGH VOLTAGE
B/ 450V 45p B+8/450V
16/3S0V 45p B. 16/4S0V
3213S0V 75p 20 . 20/4S0V

ELECTROLYTICS
75p SO +SO/ 300V
75p 32+32+321J2SV
75p 100+ 100/27SV

x,4 " all transistor. £35 .

Above prices include carriage post & VAT
SAE with enquiry or 2 x 14p stamps for list 26 .

Sheffield S9 4AE_
Phone: 444278 (0742)_

SOp

75p
65p
70p
95p

MANY OTHER ELECTROLYTICS IN STOCK

NO

OSMABET LTD
TRANSFORMERS TO ORDER

We have capacity for the supply of transformers to specification, either one off, or production runs. your enquiries please.

TRIMMERS 10pF. 3OpF. 50pF. 5p. 1oopF, 150pF. 15p.
CONOENSERS VARIOUS, IpF to O·OlmF. 3p.
PAPER 350V-0.I 7p ; 0' 5I3p: ImF 150V 20p ; 2mF 150V 20p
4OOV-O ·001 to 0 ' 05 5p ; 0 ·1 15p: 0· 25 25p; 0·47 35p.
MICRO SWITCH SINGLE POLE CHANGEOVER 20p.

LOW VOLTAGE TRANSFORMERS ; Prim 240V BC.
6 ·JV I ·SA £3·00; JA £4·15; 6A CT £7·90; 12V I ·SA
£3·75; 3A CT £7·90; 6A CT £9·75; ISV OSA £3.00; lBV
1·5A eT £7·90; 24V I ·SA CT £7·90; 3A CT £9·75' SA CT
£1800;8A CT £2925; t2A CT £3750.
'
MIDGET RECTIFIER TRANSFORMERS: Prim 240V ac.

TWIN GANGS 120pF SOp; SOOpF £1 .
GEARED TWIN GANGS 2SpF 95p; 36SpF £1;

0 ·25A or 20V-0-20V 0 · 15A £3·00 each.

SUB-MIN MICRO SWITCH, 25». Single pole change over.

365 ... 365 .,. 25 + 25pF £1.

NEON PANEL INDICATORS 250V. Red I t x t 45p.
ILLUMINATED ROCKER SWITCH. Single pole. Red· lSp.
RES ISTORS. Ion to 10M. lW , lW. 1W, 20% 2p; 2W. lOp.

HIGH STABILITY. tw 2% 10 ohms to 1 meg., 8p.
Ditto 5%. Preferred values 10 ohms to 10 meg., lp.
ALUMINIUM CH!,SSIS 18 •. w .g . Undrilled, 4 sides, riveted

.9:ri;

Xl
12 x 3 x 2"'10.-£1·50;

12

x B x 2,.in.-£2·20;

It )(

10 x 2iin.

"INSTANT" BULK CASSETTEITAPE ERASER

Many other sizes.

STEREO CARTRIDGES SC7

medium SCB

I

MINI FLEX CA8LE

High

MAINS TRANSFORMERS

POWER SUPPLY, TWIN OUTPUT Prim 240V 8< :

New, British manufacturer, smoothed d.c. output 20V, 1.5A.
plus STABILISED output of 15V 100 Ma . olus furthAr 1?V
ac O.5A. complete with diagram. £4.50.
OI P TRANSFORMERS FOR VALVE AMPLIFIERS

P.P.. sec t.pped 3-B- I SO A· A 6KO. 30W £17 ·50; A-A 3KO
SOW £26·00; IOOW IEL3 1. KTBB et cl £35·00.
G.E.C. MANUAL OF POWER AMPLIFIERS

Post

6-0-6V lOOmA ... £1.80

Cove rs valve amplifiers 30W to 400W £1·26 .

..

lOV.3OV.4OV,2a. £3.50

£2

20V. I amp.......... £3.00
£1
20V-0-20V.I .
£3.S0
£1
20f18V, 6a ...... £11.00 £2.S0
12-0- 12V,2 ........ £3.50
£1

£1 9V.tamp .............. £1.50

CHARGING METERS 111n diameta,

2A or 3A £1 .25 each; 5A or lOA £1.60 each.
4 core. for Intercom. telephone. burglar alarm extensions,
etc, white pvc, 10 metres £2, 100 metres £15.

output £2. Sonotone 9TA-HC £2·50. V. l00 Magnetic £7 .

35V . .2a ................ £3.50

Instant erasure of cassettes. and anv diameter of tape spools,
demagnetises tape heads, 200/240V ac. leaflet £8 .00.
Cassette!Tape Head Demagnetiser, £3.SO.
·: BIB ·· Video Tape Eraser £20.
.EOGWISE LEVEL METER FSD 2ool"A
Size 19 x I 8 x 20mm 8000 £1 ·50.

SOp

Radio Component Specialists
337, WHITE HORSE ROAD
CROYDON, SURREY, U. K . TEL: 01-6841665
Po.t sOp Minimum. Calle,.. Welcome.
Acc•••• 8arclay·Vi... Us's 20p. Closed Wed.

MULTIWAY SCREEN EO CABLE, PVC COVERED
36 W'Y £1, 2S/75p; 14/50p; 6/25p; 4/20p.
CONDENSERS AC 50Hz. 4.3J/250v: 6/330v. £1 .50.

El cc lrolyt ic 400 mfcl 400V 75p; 2000!30V 30p; 2200!40 V
4Op; Paper tubular, W / E, 4/ 160V; 6/ 160V 30p each .

CARRIAGE EXTRA ON ALL ORDERS
ALL PRICES INCLUDE V .A .T.
Callars by appointm.nt only. S.A.E. Enquiri ••, Uau.

46, Kanilworth Road, Edgwara, Middsx.
HAS 8YG. Tal: 01-958 9314

-

+VAT£.1i ·10

+P"P£2·"
The modern way of instant 2·way communications.
Just plug into power socket. Ready to use. Crystal
clear communications from room to room. Range
intercom, between office and
Useful as
warehouse. in surgery and in homes. Also F.M. 2 channel
"touch" model
a pair + VAT £8 ·40 + P&P
£2·15.
NEW AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER
_

HI FI speakers 4 "

WIRE-WOUND RESISTORS 5 watt, 10 watt, IS watt Up.
CASSETTE MOTOR. 6 volt £1 · 00.

£2
£1
£1
£1

MAINS TRANSFORMERS. SPECIAL OFFER. Prim
240V ac. 300-0-JOOV BO Ma; 6.3V I A CT: 6.3V I A £5.50;
2S0-0-250V 60 M. ; 6.3V . I A £3.00; 9V JA £2.50;
2SV 300 Ma 90p. I S-0-15V O.SA £2.50. 12V 4A £4.00.
LOUDSPEAKERS

box with brushed aluminium

£20

I 7V-O-l7V. 2 . ...... £4.00
0.5.8. 10. 16V,t.... £2.50
9V. 3 amp ............ £3.50
15-0-ISV 2 • .
£3.00

a.e.

speaker BO for 25W systems. £6.50; Do Tweeter 3%" C/ M

BSR 172 BUDGET SINGLE PLAYER ideal for disco or
small three-speed Hi- Fi system with stereo cartridge
cueing device and bias compensator. Post £2

30V. 5 amp and

LT TRANSFORMERS TAPPEO SEC; Prim 240V BC.
0-1O-12-14-16-IBV 2A £7·50; 4A £9·40; 0-12 - 15-2024-JOV 2A £8.25; 4A £12·00; 0-20-30-60V lA £9.00;

x Bin.-90Pi 10 x 7in. -80p;
12 x 5in.--60p; 16 x 10in.-

PIV t amp SOp. 2 amp £1·00.
TOGGLE SWITCHES SP 3Op. DPST 40p. DPDT SOp.
MANY OTHER TOGGLES IN STOCK. Plea.e.enquire.

8SR

20-0· 20V 0 ·7SA £4·15 each; 9-0-9V O·JA 0' 12V-0-12V

30 to 4000 watts, many types ex stock, Usts.

-£2·70. ANGLE BRACKET 6 x 1 x fin.-25p.
ALUMINIUM PANELS 18 •. w.g. 12 x 12;n.-£1 .30; 14 ,

91n.---:£1.20; 6 ;.( 4in.-36pi 12
8 x 61n .-60p; 14 x 3in.-60p;
£1 ·40; 16 x 6in.-90p.
BLACK PLASTIC construction
facia size 6t x 4i x 2 " £1 · 50.

6 -0 -6V 1· 5A or 9 -0-9V lA £3·40 each; 12 -0-12V lA or

;ii:
PER PAIR

'J,::---::::
::::---:::..

9r-

£18.95

+VAT£2·B5

Latest transistorised Telephone Amplifier, with
detached plug·in speaker. Placing the receiver on to
the cradle activates a switch for immedjate two-way
conversation without holding the handset. Many
people can listen at a time. Increase efficiency in
office, shop, workshop. Perfect for "conference"
calls: leaves the user's hands free to make notes.
consult files. No long waiting, saves time with longdistance caUs. On/off switch. volume control. conversation recording, model at £20 ' 95 + VAT £3 ' 15.
P&P £1·65.

DOOR ENTRY SYSTEM
No house /business/surgery should be without a
DOOR ENTRY SYSTEM in this day and age. The
modern way to answer the door in safety to unwanted callers. Talk to the caller and admit him
only if satisfied by pressing a remote control button
which will open the door electronically. A boon for
the invalid. the aged. and busy housewife. Supplied
complete d.i.y. kit with one internal Telephone.
outside Speaker panel . electric door lock release (for
Yale type surface latch lock): mains power unit.
cable (4 pairs) 50ft and wiring diagram. Price
+ VAT £9·()() + P&P £2·25 . Kit with two
+.v AT £10·50 + P&P £2·45 .
Telephones
1U·day price refund guarantee on nil

WEST
-

ale

LONDON DIRECT SUPPLIES
169 KENSINGTON HIGH STREET,
LONDON, WB.
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VALVES
Al0S5 1.40
A2293 1.10
A2900 9.20
ARB
0.75
ARP3
0.70
ATP4
0.10
B12H 3.10
CV31
1.40
OAF9S 0.70
0ET22 21.1F
OF96
0.70
OK96
1.20
OH76 0.75
OL92
0.10
OYBS/B70.1&
OYB02 0.8&
E551 14.20
EBBct 1.10
EBBec/Ol
3.10
E92ec 1.20
E1Boee 2.80
E1BOF 1.30
E1B2ee 4.95
EA76
2.25
EABCBO O.BO
EB91
0.10
EBe33 1.15
EBe90 0.90
EBFBO 0.10
EBFB3 0.10
EBFS9 D.l0
EC52 8.15
Ee91
3.10
Ee92
0.16
EeC81 0.15
ECC82 0.&0
ECC83 0.15
EeeB4 0.10
EeCB5 0.10
ECCBS 1.40
EeeBB 0.10
EeClB9 0.95
EeCB04 0.90
ECFBO 0.1&
ECFB2 0.15
ECFBOl 1.0&
ECH34 2.25
ECH35 1.70

ECH42
ECHBl
ECHB4
EClBO
EeLB2
EeLB3
EeLB5
EeLBS
Ef37A
EF39
EF40
EF41
EFBO
EFB3
EFB5
EFBB
EF91
EF92
EF95
EF96
EF1B3
EF1B4
EFB04
EFB1 2
EFL200
EH90
El32
EL34
EL37
EL3B
El41
ELBl
ELB2
ELB4
EL8B
EL90
EL91
EL95
EL504
EL509
ELB02
ELB21
ELB22
EM31
EMBO
EM81
EM84
EMB7

EV51
U&
EYBl
8.1&
EVBS/B70.10
EYBB
D.l5
0.70
ElBO
ElBl
0.70
GY501 1.30
1.05
G232
G133 4.20
GZ34
2.30
GZ37
3.10
KTSB
1.30
9.201.95
KTBB
13.10MH4
2.50
2.50
MLS
N7B
9.90
0.70
0A2
OB2
0.10
PABeBO 0.10
0.75
PeB5
PC8S
0.95
peBB
D.l5

1.20
D.70
D.l0
0.70
0.75
1.40
0.80
D.l0
1.50
1.2&
1.25
1.30
8.15
1.75
0.80
0.75
1.50
2.90
0.85
0.80
0.10
D.l0
4.1 5
0.75
1.15
D.l5
pe900 1.15
1.10
peeB4 0.50
1.10
peeB9 D.l5
2.90
peelB9 1.05
4.40
peFBO 0.10
4.80 PCFB2 0.70
1.40
peFB4 0.75
0.95 PeFB6 1.50
0.70
peFB7 0.50
0.10
015
:::: I
1.00 PCF800 0.&0
4.20 PCF801 1.7&
0.80
peF802 0.15
1.70 PCF805 2.U
2.70 PCF80S 1.20
1.70 PCFBOB 2.05
8.20 peH200 1.35
9.90 peLBl 0.75
1.10 peL8 2 U5
0.15 1 PCL84 UOC
0.16 PCL86 1.06
0.86 ' peL805/B5
1.15
1.25

P0500/510
4.30
PFL200 1.10
2.10
PL3S
1.25
PLBl
D.l5
0.70
PLB2
0.80
PLB3
PLB4
0.95
PL504 1.4&
PL50B 1.95
PL509 2.90
PL519 3.20
PLB02 3.20
0.70
PY33
0.70
PYBO
PYB1 /BOO
0.80
0.B5
PYB2
0.10
PYB3
PYBB
D.l5
PY500 1.70
PY809 8.45
PYBOl O.BO

VAT. INCLUDED

1

00V03120A
14.40
00V03125A
21.20
QOVOS/40A
lB.l0
OV03 ·12
sel/400::;:
SC1/S004.&0
SP61
1.80
TT21 11.60
1.15
U25
1.1&
U2S
U21
1.15
0.15
U191
U2Bl
0.70
U301
0.65
USOO 11.50
U801
0.90
UBe41 1.20
IIABeBO 0.75

UAF42
JilFBO
JBFB9
UBl1
UBL21
UCCB4
UCCB5
ueFBO

1.20
0.70
0.70
1.25
1.75
D.l5
0.70
1.30
UCH81 0.75
ueLB2 0.9&
UF41
1.2&
UFBO
0.9&
UFB5
0.9&
Ul41
1.50
ULB4
0.95
UMBO 0.90
UMB4 0.70
UYB2
0.70
UYB5
D.l5
VR105/30
1.25'
VA1 50/30
1.35
XSS
0.95
XS1M 1.70
XR1 ·6400A
BUD
2759
9.00
Z749
0.75
2BOOU 3.45
lBOlU 3.75
2B03U 3.95
19001 2.45
lA3
0.85
114
0.50
lR5
0.80
IS4
0.45
IS5
0.45
114
0.4&
lU4
0.80
lX2B 1.40
2021
0.90
2K25 11 .90
2X2
1.15
3A4
0.70
306
0.50
3022 23.00
3E29 10.00
3S4
0.10
58/254M
14.00

POnAGE: £1 ·£3 30p. £3·£5 40p. £5-£10 45p. £10·£15
SOp. Over £15 Iree. minimum older £1.

VALVES AND
TRANSISTORS

A lot of these valves are
Imported and prices

vary for each delivery.
10 we r.,erve the right

to 'change prices for
new stock when
aVOidable.

un-

COLOMOR

(ELECTRONICS) LTD.

170 Goldhawk Rd., London W.12
Tel. 01-743 0899

Telephone enquiries

for valvel, tranalltorl , etc.;
retail

5B/255M
SF12
1.50
11.50 SF14
1.15
5B125BM
1.30
SF15
B.IO SF17
1.15
5R4GY 1.30 5F23
0.75
5U4G 0.75 SF24
1.75
5V4G
0.75 BF33 10.50
5Y3GT 0.80 SGAB
0.90
513
1.50 SGH8A 0.8 5
514G 0.75 SHS
1.60
514GT 1.05 6J4
1.35
S/30L2 0.90 6J4WA 2.00
SAB7
0.70 6J5
2.30
6AC7
1.15 6J5GT 0.90
6AG5
0.80 6JS
0.65
6AH6 1.15 6JSW 0.90
6AK5
0.65 6J7
1.20
6AKB
O.BO 6JE6C 2.95
SAL5
O.BO 6K1
0.80
SAL5W 0.15 SK7G 0.50
SAM5 4.20 SKBG 0.85
SAMS 1.50 SLSM 2.BO
SANBA 2.50 SLSG
2.50
SA04
3.40 SLSGe 2.10
SA05
1.00 SLSGl 1.25
SA05W I .BO BL7G
0.65
SASS
1.15 Sl1B
0.70
SATS
0.90 SL06
2.95
SAUS
0.80 SL020 0.70
SAV6
0.85 S07G
1.30
SAX4GT 1.30 SSA7
1.00
6AX5GT 1.30 SSG7
1.15
0.40 6SJ7
SBBG
1.05
0.55
SBAS
6SK7
0.95
O.BO SSL7GT 0.85
SBES
SBGSG 1.60 SSN1GT O.BO
1.30 SSR1
S8JS
1.10
SBQ7A 0.15 SS01
0.95
4.40 SVSG
6BR7
1.50
SBWS 5.20 : SVSGT 0.95
SBW7 0.90 SX4
0.75
SC4
0.50 6X4WA 2.10
ses
0.55 SX5GT 0.65
seH6 1.20 SYSG
0.90
6eLS
1.70 624
0.70
6eY5
1.15 7B1
1.15
0.70
B06
7Y4
1.00
SEAB
3.20 902
0.70
6FS
1.60 906
2.90
6F6G8 1.10 10e2 0.85
6f)
2.80 10F1B 0.70
6FBG
0.85 10P13 1.20
'-SPEC1ALQUAL1TY
907353/
London

Open Monday to Friday 9-1 pm,
2.00-5.30 pm .

748 3t34, trade an d '
export 743 0881.

MODULAR ELECTRONICS

95 HIGH STREET SElSEY. Nr CHICHESTER.
SUSSEX.
TEl : SElSEY 10243611 2916

DISTRIBUTOR FOR SOllO STATE MICROWAVE ITHQMPSON·CSF) RF PRODUCTS

T",
2H3866
2H4427
2N3553
2N5913
501127
2N6080
S01 T43
2H6081
2N6082
2N6084
SOU28
S014 T6
501417
2N5590
2N5591
2NS944
2"5945
50 1135
501136
2N59.6
SOl OR8
501089
501.34

'/-.....
Iw
IOd8
Iw
10d8
2.Sw
9d8
2w
ld8
4w
12d8
4w
1211B
IOw
IOdB
ISw
6.3d8
25w
5..1d8
40w
4.5118
4Sw
6.5d8
lOw
8.1118
IDOw
6.0118+
IOw
5.2d8
25w
Ud8
2w
9d8
4w
BdS
5w
7.511B
IOw
Sd8
IOw
Stl8
25w
6.8d8
40w
4.JelB
SOW
&Od8

v....

28
12
28
12
12
12
12
12
12
12
12
12
T2
13.6
13.6
12
12
12
12
12
12
12
12

m..

115MHI
17SMHl
I1SMHJ
470MHJ
115MHJ
175MHI
175MHl
175MHl
175MHl
115MHI
I1SMHI
175MHl
17SMHz
17SMHI
I1SMHI
410MHl
470MHl
470MHz
470MHl
470MHJ
470MHl
470MH,
.,0MHl

Ex Equip 2N5070 2·30MH, 25wPEP
El Equip 2N3632 175MHl 13w
2N5914 ReA 12, 410MHz 2w 1dB
218BlY Mul SlUdless BlY38 2w 470MHl
61387 RCA Sludless Sim CI ·12 CTC
Free daTa sheeTS wiTh all purchases which include
cirCllltselC

G8Cas

THESE SPACE INV ADERS WILL ALARM YOU
But the price won't

CA-90
CASIO'S MOST AMAZING WATCH EVER
Calendar: Constant day date display.
Alarm: 24 hour system. hour and
minute.
Hourly chimes: Time signal every hour
on the hour. Easily switched on or ofT.
Stopwatch: Professional stopwatch timing from 1/ 100 seco nd to 24 hours.
Dual time: The time of another country
can be memorized.
Calculator: 8 digit calcul ator with func tion symbols.
DIGIT AL SPACE INVADER GAME

ALL THIS FOR

ONLY £24.95
The random digital invaders attack from the bottom right and move across
the display. Every time yo u tap AIM your missile number, top right. pro·
gresses by I. When you r missile number coincides with an invader. tap
FIRE and that spaceship will disappear, adding to yo ur score. The game is
over if 3 of the 16 spaceships in an encounter penetrate you r defences.
There are 2 stages. each stage having 9 encounters. In stage I the game
speeds up with each encounter and in stage 2 the invaders attack from a
closer position. After stage 2 the game reverts to stage I but the score. dis·
played afte r each encounter. is incremental.

A CLASSIC IN ITS TIME
You don 't have to be a highbrow to appreciate the beauty of this clock.
Battery powered. it is ideal for office, lounge. bedroom . caravan or boat.

MA-l
ALARM
CLOCK
ONLY
£9.95

rU2
rUG

HP 50822835 Hol Car. Diodes
(0.98
HP. 5082 ·3080 Pin SWitch Diodes
£0.98
Mntalola MC120 13l
10 Prescalel I.C. WIth lun
data/i nS Tru cTions
{11.s0
BBI03 Varicall Diodes
(0.50

Large blue LCD display of full digital time. Symphonic ala rm or buzzer.
with snooze faci lity . Hourly time signal. Integral loudspeaker and amplifier
with 3 position volume control. Built-in night time illumination . Alarm
"Symphonie Nr. 40 G moll"' (W. A. Mozart. K.SSO) fo r about 30 seconds or
buzzer for 60 seconds. Three AA size batteries last approx 15 months.
Quartz acc uracy. Dims: 43 x 11 5 x 76mm (If x 4+ x 3 inches).

rI2.'5
ru,l.

1IP33 [0.5B: 2N91 B [0.50; BF180 £0.50; BF 115 [0.50:
2N5179 [0.B2 : BFY90 [1.15: SI 21 1O·BSX2012N2369,
£0.30.

JOIN THE KEYBOARD REVOLUTION!

PriIIe
CU2

r1.O.

n .11
rUl

t2.42

n .• '
ru]

ITT 10 7MHl XTl FillClS 25KHl
H.P 5082 ·2800 Hot Car DIOdes.

ra.05
{1.12

04.15

nUi
tU]
CUI
CI.1.
n .'3

U,lD

n.n
nUl
nUG
OUD
nU5

£2.50
£2.50
£4.S0

£145
£145
typical

LOW NOISE SMALL SIGNAL SEMICONDUCTORS.
BFR90 Mul. T Pack. 2.SdB N/F IGHl
£2.82
BFR91 Mul. T Pack. 2.5dB N/f 1.2GHz
£145
BFR34a 1 Pack . 4d8 NfF GHl
£2.25
8FT66 low Intelmod. T072
£2.59
S0306 "0" MOS MOSfET
£2.60
40673 ReA MOSFET
£0.92
BF900 UHF MOSFET Equiv 3SKB8
£1.30

UNELCO Cased RF Mic. Caps. Following PFs
10!20!30/40!50/60!10/80pF £1.61 : 100/ 150/1B0I250,F
£1 .73 ; 1000,F £1.84.
PTFE Sheet O.25mm 3000101 Square
£2.30
PYE 95 1 170·12v Aerial Relays. SPST. Good 10 1296MHI
Silver Plated. RG43 Type
£8 .60

TRIMMERS
letler PTFE 1 I
33p. 7ml1l 01 Strlpline. DAU PTFE Film
1 9pF Of 1.5 IBpF 28p. Surplus 2.5-25pF 100101 15p.
SPRAGUE IGrlde 11 Ma Trirnmtra 1500y) for RJ. Amps
2.5·7,F IIp. 4·20pF IS,. 7·40pF 86,. 16·100,F 91p.
25·150pF £1.09. 40·200pF £1.15.

HEATSINKS single sided ideal for RF amps. Redpoinl
6Ml 2.S deg/w
[1.73
RadioSllales 4 Deg/w 100mm long
£1.00.

CASIOTONE MT -30

FINISHED MADE UP AND TESTED EQUIPMENT
PA2 Preamplifier 1nl 2 rnelelS. 115ing the latest UHf
slIillime MOSFET Ihe 8F900. I ;" S(luare 101 filling in The
fly 500 inlolll unll Only ra.05 With rnSlIuclions
PAU2 432MH, Preamp. sHipline IISlI1g the BFR34L1 14dB
yaill NIF
2dB £8 .63

<

LINEAR AMPLIFIER MODULES. withoul Ctv'Over Sile
55 x 921l1111 with therm aT
500
PM2 10 OAw 111 lOw oul. 13.811
£18 .40
PM2 15 1.5w III ISw oul . 13.8v
£19.55
PM2 ·25 4w 111 25w 0111. IJ.BY
£2D.99
CPM LINEAR AMPS With ful! AF Changeover size
82 x 10210111
Cil ll he filled In RX
SPEC. AS FOR PM Sel ies Specify CPM 'Vpe Jnd add £7.48
ID PM series Ilrices

RRP £115

ONLY £95

Full polyphonic playing of 22 instruments and sounds over 3 octaves. 4·
position sound memory lets you switch between pre-selected sound s without
pause. Built· in vibrato and sustain functions great ly enha nce the overall
musical efTect.
Compact 2,( x 22f x 6+ inches, wit h built ·in amplifier and loudspeaker.
Battery/ malns power so'urce and light weight (6Ib) allows playing anywhere.

PRESCAlER BOARD -:- 10 Sile 55x93rnm with input

amp!il.e, 12 x BFR34aJ sellS . 40mV 432mc uses MOT
MC120 121 I!C. 500MHl Iyp 600MHl. Only £23.00. 5\1 neg
E sullply

Bilrclaycard or Access on orders above flO.
POST 1Nl PACKING AOO 50p TO ALL ORDERS.
Orders seO! I SI Class POST where weight permits
SAME DAY DISPATCH ON All IN STOCK ITEMS.
Minimum invoiced order to approved customers £15.00.

All PRICES NOW /NCLUOE VA T AT 15%.

Praclical Wireless, May 1981

By closely analysing the natural so und variation s in the waves and pitches of
difTere nt instruments. Casio have been able to trace the characteristics
pecu liar to each traditional instrument. Pitch. timbre and harmonics have
been measured. digitalised and stored in electronic ch ip memory for faithful
and exc iting reproduction of the clarity and beauty of the origi nals.

SEND 25p for details of C asiotone keyboa rds. C asio qualit y calculators
and the ultimate quality watches from Casio and Seiko.
PRICES include VAT. P&P. Remember we will try and beat lower prices.
Return of post service. Send cheq ues. p.a. or phone you r ACCESS or
BARCLA YCARD number to:
,;:y

De!>.t. PW, Beaumont Cenlre, 164-167 East Rd.,
CambndgeCBllDB Tel:0223312866

85

TTL. BY TEXAS
7400
11. 7497
,2p 74100
7401
7402
14p 74104

''......
11.

7403

7404

7405

74105
74107
74109
74110

32p
32p
7407
Up
7408
Up
7409
7410
15p
24p
7411
20p
7412
lOp
7413
7414
lOp
21p
7416
7417
21p
17p
7420
7421
lOp
7422
22p
7423
34p
7425
lOp
7426
40p
7427
34p
7428
34p
7430
I7p
7432
lOp
40p
7'33
7437
35p
35p
7438
7440
I7p
7441
lOp
7442A lOp
7«3 !l2p
7444 !l2p
7445 lOOp
7446A 93p
7447A lOp
7448
lOp
I7p
7450
7451
Hp
7453
I7p
7454
Hp
Hp
7'60
34p
7470
7472
lOp
7473
34p
7474
7406

74111
74116
74118
74119

74120

74121

74122
74123

74125

74126
74128
74132
74136

74\66

74167
74170
74172
74173
74174
74175
74176
74177
74178

7490A

7491

7412A
7493A

749.
7095A
7496

74290

74293
74294
74298
74385
74366
74367

....

74368

55p
lOp
15p
75p

74390
74393
74490
14 LS
SERIES

....

-

74lS00
74LSD4

74LS08
74LS10
74LSI3
74lS14

74LS20
74LS22
74LS27
74LS30
7.LS47
74LS55
74LS73
74LS74
74LS75
7.LS83
T4LS85
74LS86
74LS90
7'LS93
74LS107
74LS112
74LS123
74LS132
74LSI33
74LSI38
74LS139
74LS151
74LS153
74LSI57
74LSI58
74LSI60
74LSt61
74LSI62
74LSI83
74LS164
74LS165
74LS173
74LS174
74LS175
74LS181
74LSI90
74LS191

200p
24Gp
720p
IZOp
93p
Up
Hp
Hp
IlOp

....

74186

IMJOp

200p
Hp
74184A ISOp
74185 ISOp
74182

74190
74191
84192
74193
3Bp 7419'
74195
74196
36p 74197
lOp 74198
asp 74199

Wi>

lOOp
lOOp
lOOp
lOOp
lOOp
95p
95p
lOp
ISOp
lSOp

IlOp
llOp
250p
Hp
210p
IlOp
IlOp
400p
400p
150p
150p
200p
200p
lSOp
lSOp
lSOp
lSOp
200p
ZOOp
225p

74LSI92
74LSI93
74LSI95
74LS196
74LS221
74LS240
74LS241
74LS242
74LS243
74lS244
74LS245
14L:!)"!)1

74LS257
74LS259
74LS298
74LS373
74LS374
81LS95
81lS96
81lS97
alLS98

IlOp
llOp
IlOp
l20p
lOOp
17Sp
17Sp
175p
17Sp

,Z....
....

"""P
IZlp
175p
24tp
ZOOp
ltsp
lOOp
lOOp
lOOp
lOOp
230p
llOp
175p
311p
275p
275p
IlOp
liSp
225p
lSOp
200p
ZOOp
200p
IJIAD

8T28
14p 9301
lip 9302
9308
22p 9310
ZOp 9311
3Ip 9312
lip. 9314
22p 9316
21p 9322
31p 9368
22p 9370
lOp 937.
lOp 9601
221p
SOp 9602
lOp INTERFACE
SOp I.C ••
!lOp MCI488 lOOp
lOOp MC1489 IHp
IlOp
lOp 75107
231p
fOp 75182
120p
SOp 75450
72p
75451
/2
45p
Hp
lOOp 75491/2
lSp C-MOS I.C .•
lOOp 74COO
2Sp
lOp 74C02
25P
lOp 74C04
27p
lOp 74C08
27p
lOOp 74Cl0
21p
lOp
lOp 74C14
27p
Hp 74C20
IZOp 14cao
21p
34p
lOOp 14C32
lOOp 74C42
110p
IlOp 74C48
2SOp
lOOp 74C73
15p
120p 74C74
lOp
lOp 74C85
200p
!lOp 74C86
ISp
15p
!lOp 74C90
1lOp
!lOp 74C95
320p 74Cl07 12Sp
lOOp 74C150 2SOp
lOOp 74CI51 260p

' ...

74LS02

,-

74181

7 4 180

I1Ip

1489

SSp
6Sp
34p
SSp
55p
lOp
200p
llOp
210p
IIOp
2Sp
41p

74141
lOp
74142 200p
74145 Hp
74147 llOp
74148 ISOp
74150 lOOp
74151A lOp
74153 lOp
74154 lOOp
74155 lOp
74156 Hp
74157 lOp
74159 llOp
7.160 lOOp
74161 lOOp
74162 lOOp
74183 1000
74164 1_
74165 I30p

7475

7476
35p
SOp
7480
7481
lOOp
7482
Up
7483A Hp
7484
lOOp
7485 !lOp
7486
34P.

74221
74251
74259
74265
74278
74279
74283
74284
74285

' ....
llOp

74CI57 250p
74CI60 ISSp
74CI61 USp
74C162 ISSp
74CI83 ISSp
74C164 120p
74C173 120p
74C174 IlOp
74C175 ZlOp
74C192 150p
74C193 150p
74C194 HOp
74C195 IIOp
74C221 175p
4000 SERIES
Up
'000
4001
25p
20p
4002
4006
9Sp
4007
25p
4008
lOp
lOp
4009
4010
SOp
4011
25p
4012
lip
SOp
4013
4014
Up
4015
Up
4Sp
4016
lOp
4017
4018
lip
4019
4Sp
lOOp
4020
!lOp
4021
lOOp
4022
22p
4023
SOp
4024
4025
ZIp
4026
1lOp
4027
SOp
4028
Up
lOOp
4029
4030
S5p
4031
ZOOp
1I0p
4033
4034
ZOOp
!lOp
4035
lOOp
4040
4041
lOp
4042
lOp
4043
Hp
4044
toP
4046
!lOP
4047
lOOp
4048
S5p
00p
404"
4050
O'p
4051
lOp
4052
lOp
4053
lOp
4055
12Sp
4056
135p
lOOp
4059
!lSp
4060
4063
IZOp
55p
4066

LINEAR I.C .•
AYI·0212 lOOp
AYI-1313 HIp
AYl-5050 ZlZp
AY5·1224A2ZJ;p
A Y5-1315 lOOp
AY5· 1317

710p

AY5-1320 320p
CA5019
lOp
CA3046

lOp

22Sp
CA3048
CA3080E 72p
CA3089E 22Sp
CA309OAQ315p
1_
CA3130e
CA3140E lOp
CA3160E lSp
lSOp
FX209
I2Sp
ICL7106
ICL8038 340p
LM301 A
34p
llOp
LM311
ZOOp
LM318
lOp
LM324
lOp
LM339
15p
LM348
175p
LM377
LM380
15p
LM3B1AN ISOp
LM389N
14Gp
LM709
34p
LM710
SOp
lOOp
LM733
LM741
ZIp
lOp
LM747
LM748

,-

lOOp
120p
1751p

MCI496
MC3340

MC3360

MK50398

NE543K
225p
NE555
Up
NE556
lOp
42$p
NE561B
42$p
NE562B
llOp
NE565
U5p
NES66
NE567
115p
RC.,5,
400p
SP8515
lSOp
TBA841Bll
22Sp
Mp
TBA800
TBA810 IlIp
lOp
TBA820
TCA940 17Sp
J21p

TDA1022
XR2206
XR2207
XR2216
XR:.:.240

ZN414
ZN424E
ZN425E
ZN1034E
95H9O

.....

TOA4500
TOA1004
TOA1008

IMp
400p
400p
nsp
410p
lOp
l35p
400p
ZOOp
IHp

LM3900

LM3911
LM4136
MC1310P
MCI458
MC1495

llOp
IZOp
lSOp
48p
4000

VOLTAGE REGULATORS
Fixed Plutlc TO-220
lA +vo
lA -ve
60p
5V 71105 10p
5V
12V 7812 60p 12V 7912 10p
15V 7815 60p 15V 7915 lOp
18V 7818 lOp 18V 7918
24V 7824 lOp 24V 7924
loomA TO-12 loomA TO-H
5V 78L05 35p
5V 79LO. lOp
12V 78Ll2 35p 12V 19LI2 Hp
15V 78Ll5 35p 15V 79LI5 lOp
OTHER REGULATORS
135p TBA825B IZOp
LM309K
ISp
ZOOp TL430
LM317T
125p 78H05KC I1Ip
LM323K
31p 78MGT2C '00p
LM723

....
....

OPTO-ELECTRONICS
2N5777 4Sp ORPI2 lOp ORP61 Mp
OCP71 IlOp ORP60 lOp TIL78 70p

1Ip
TIP41C
TRANSISTORS
70p
AC127/8 20p BFY51/2 22p TIP42A
Up
33p TIP42C
ADI49
70p BFY56
Hp TIP2955 71p
AD161/2 4Sp BFY90
70p
TIP3055
45p
BC107/8 lip BRY39
34p
TIS43
lip llSX19/20 ZOp
BC109
30p
TIS93
BU105 IlOp
BC147/8 'p
ZTX108 12p
BU108 250p
lOp
BC149
ZTX300
' .'P
BU205 220p
BC157/8 lOp
ZTX500 ISp
BU208 210p
BC159 .lIp
ZTXS02 lip
BU.06 USp
BC119C 12p
ZTX504 lOp
12p
BC172
MJ2501 225p 2N457A 250p
BCI77/8 17p MJ2955
35p
lOOp 2N696
BC179
lip
225p 2N697
Up
BC182/3 lOp MJ3001
45p
MJE340 asp 2N897
BCI8.
lip MJE2955
20p
lOOp
lOp MJE3055 lOp 2N706A
BC187
2N708A 20p
BC212/3 lip
30p
MPF102 4Sp 2N918
12p
BC214
MPF103/4 lOp 2N930
lip
34p
BC461
MPFI05/6 .. p 2N1131/2 20p
BC477/8 lOp
MPSA06 lOp 2N1613
25p
SOp
MPSAI2 SOp · 2NI711
25p
BC547B lip
lOp
MPSA5632p 2N2102
BC549C lip
MPSU06 Up 2N2160 120p
lip
MPSU58 lip 2N2219A 30p
BC559C lip
2N2222A 20p
1lOp 2N2369A 30p
lip OC28
BCY70
1lOp 2N2484
BCY71/2 22p OC35
lOp
BD131/2 SOP
SOp
R20088 HOp 2N2646
BDY56 20Ip
R2010B 200p 2N2904/ 5A lOp
32p
BF200
2N29OtiA 20p
BF244B 3Sp
TlP29A lOp 2N2907A lOp
BF256B 70p
Ip
2N2926
TIP29C 55p
BF2S7/8 32p
30p
TIP30A 41p 2N3053
34p
BF2S9
asp
TIP30C lOp 2N3054
8FR39
41p
21. TIP31A
SIp 2N3055
8FR40
21. TIP31C
12p 2N3442 UOp
8FR41
21. TIP32A
lip 2N3553 24Gp
BFR7S
21. TIP32C
2N3565 lOp
12p
BFR80
21. TIP33A
lOp
2N3843/4 41p
BFRS!
21. TIP33C IUp
2N3702/3 12p
34p TIP34A lUp
2N3704/5 12p
BFX29
34p TIP34C IlOp
2N3706/7 I2p
BFX30
TIP35A
22$p
2N3708/9
12p
lOp
BFX84/5
BFX86/7 31p TIP35C 2IOp 2N3773 300p
lOp TIP3BA 270p
2N3819 2Sp
BFX38
2N3B20 SOp
lOp TIP36C 340p
BFW10
70p
22p TIP41A 15p 2N3823
BFY50
RED LEDS
0.125" 12p
12p
0.2"

I

50 + 10p

15%

-

17 BURNLEY ROAD

Callers welcome

LONDON NW10

MON-FRI ' .30-5.30
SATURDAY 10.30-4.30

Tel: (01) 452 1500

Now.

Engineering Technology will train
you In your s pare time

to be an

Electrical Engineer .
You risk nothing I We promise to get you through your
chosen course-or. refund your
fee!
So . Join the thousands who
have built

new future through

Courses in
C

MEMORIES 2114 450ns £2 . 15. 41t6

Superboard 3 with free power supply and
modulator kit and guard band kit (gives 32 x 32
extended display. 1200 and 300 band tape
speeds, 50% higher computing speed and
50Hz conversion) (159 the lot. Guard band kit
also sold separately £: 1O. 4K extra ram £: 16.95.
Case £27 , Cassette recorder £17 . Cegmon improved monitor rom £29.50. Assembler/ Editor
£25. Word processor £10. Display expansion
kit 30 lines x 54 characters for superboard

radio types with press studs 9'0' £1.79 , 9 +9'0'
[2 . 50.
Stabilized
8-way
types

3!4t!617t19! 12/15! 18v 100ma £3 .12. lAmp
[8.30. Stabilized power kits 2- 18'0' l00ma

£3 .12. 1· 3Ov lA fB .50. 1-3Ov 2A £ 15.30. TTL
and computer supplies 5V stabilized l;A £9,
3A [14, 6A £20. 12'0' car convertor 6/7;/9'0' 1A

£1 .62.
·T-DEC AND S-DEC BREADBOARDS s·
dec £3 .19. t-dec [4,59 . exp4b £2 .64. exp300

£6.61 .
·BATTERY ELIMINATORS 3-way type
6!7t!9v 300ma £3.50. 100ma radio types

I
II

RADIO/TAPES BARGAINS

Plus

Radios
£9.00 each (P&P £ 1.00)
LW/MW Car Radios with speaker
£9.00 each (P&P £1.00)
Small VH F/MW Battery Radios
£7.00 each (P&P 50p)
8-C60 High gain Cassettes
£2.00 (P&P 50p)
5-C90 High gain Cassettes
£2.00 (P&P 50p)
Stereo Headphones with lead and
Jack Plug £4.50 (P&P 50p)

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

& Repairs (SIETI
& Electronics
over 60 other

ADDRESS ___________________________________
POSTCODE

L
86

ACCledited by CACC

SWANLEY ElECTRONICS
Dept. PW, 32 Goldsel Road,
Swanley, Kent.

Television Servicing
Radio Maint.

NAME (Block capitals please) _ _ _ _ _ _ _ _ _ _ _ _ __

Othel Subjects

£56 .50. dm350 £7B .50.

with press studs 9'0' £4 .95. 9 +9'0' £6.25. Car
Convertor 12'0' input. output 4+/6/7119'0'
800ma [3.04.
·TV GAMES AY-3 · B600 + kil £12 .98. AY·38550 + kit [9 ,26.

Pract. Radio

Telecomms . Technicians Exams

Aldermaston Court. DeptTPW11. Reading RG7 4PF.

I

l00ma

Post 45p extra, Add VAT except on sections
marked . , lists 27p post free. Phone Swanley
64851 . Official and overseas orders welcome.

BRITISH INS:I11 utE OF
ENGINEERING TECHNOLOGY

I

ELIMINATOR KITS

dm450 £ 107 .95, adaptor £4, case £8.80,
rechargeable batts £7 .95. Microvision TV £69 .
Adapal0r £ 6.88.

C & G Elect. Installations

home stu

I

922800

200ns [2 ,83 , 4027 [1 ,30. All low current.

£ t.13 . dm235

& GElect. Technicians

Telex:

·BATTERY

Base 2 BOOMST £299.

you could take your pick of these jobs.

£20
100+
RCA 2N3055
£3.
BRIDGE
RECTIFIERS
lA 50V ZIp
lA lOOV 22p
lA 400V lOp
2A 50V 31p
2A lOOV 3Sp
2A 400V Up
3A ZOOV lOp
3A 600V 12p
4A l00V 15p
4A 400V lOOp
6A 50V Hp
6A l00V lOOp
6A 400V 120p
lOA 400V 200p
25A '400V 400p

(202 . Ohio 8K version £259 . Special offers:-

·SINCLAJR PRODUCTS only are post free.
scllO oscilloscope £139 , adapator £4 ,
rechargeable batteries £7.95 , ,.1 probe £8.05,
xlO probe £8.86, carry case £8.80. pfm200
£54,50, adaptor £4 . case £1.73 , connector kit
£11.27 . POM35 £32 .95. adaptor £4, case

the British Inslitute of

£If

OHIO SCIENTIFIC COMPUTERS new
series 2 Challenger Cl P Cheapo 4K version

PRINTERS supplied with free interface and
word processor for Superboard and UK 10l.
Seikosha GP80 £225. Oki Microline 80 £329.

the r ight tr a ining .

100+ 741

100+ 555

IECHNOMATIC LID

Govt •• Colleges. etc.
order. accepted.

TWO £20.

Do something PRACTICAL about your future.
Firms all over Britain are crying out for qualified people . With

DIODES
Up
BYI27
Ip
OA47
Up
OA81
ISp
OA85
9p
OA90
9p
OA91
9p
OA95
9p
OA200
OA202 lOp
4p
lN914
lN916
7p
lN4148
4P
lN4001 /2 5p
lN4003/4 6p
1 N4005
Sp
lN4006/7 lp
1 N5401/3 Up
IN5404/7 19p
ZENERS
2 ' 7V-33V
9p
400 mW
15p
lW
SPECIAL
OFFERS

For full lists please send S .A. E. or see
our -full page advertisements in P.E.,
E.T.I.. Wireless World.

50 .. 10p

Pleese add 30p
p8r.pend VAT et

Hp
2N3866
2N3903/4 lip
2N3905/6 20p
2N4036 fSp
2N4058/9 12p
2N4060 12p
2N4061 /2 lip
2N4123/4 22p
2N4125/6 22p
2N4289 20p
2N4401/3 21p
2N4427
90p
2N4871 . SOp
2N5087 21p
2N5089 21p
2N5172 21p
2N5179
21p
13p
2N5191
Hp
2N5194
2N5245 40p
2N5296 55p
2N5401 50p
2N5457/8 40p
2N5459 40p
2N5460 40p
2N5485 44p
2N6027 41p
2N6247 IlOp
2N6254 llOp
2N6290
ISp
2N8292
ISp
2N128
120p
3NI40
lOOp
!lOp
3N201
120p
3N204
40290
250p
lOp
40360
45p
40361/2
40384
120p
40408
lOp
15p
40409
40410
65p
300p
40411
97p
40594
40595
IOSp
7S p
40673
40841
Hp
40871/2
lOp

AG E _ __
Membel of ABCC

----------------

•I
I
I

I
I

J

Maximum Postage Charge

AERIAL AMPLIFIERS

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

£ 1.00.

B 11 - For stereo or standard
VHF/FM radio.
812 - for VHF television band 1 & 3 .
All amplifiers are complete and ready
to use Battery type PP3 or 8V to 18V
DC next to the set type fitting.
PRICES £6.70 each.

Signal Injectors with (pre-set) variable AF, which emits R F harmonics
into the UHF band. Protected up to 300 volts DC. Complete with leads
£5.70 each.
All Prices Include VAT at 15%. P & P per Order 30p. SA .E. for Leaflets. Access Cards.

ELECTRONIC MAILORDER LTD.
62 Bridge St. Ramsbottom, via Bury, lancs. BLO 9AGW.
Tel Rams (070 682) 3036.
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HIGH POWER MODULE KITS
SPECIFICATIONS
125 WATT MODEL
Max. Ouipul power . .. . ............. . . .. • .. . . 125 watt RM S
Operating voltage IOC) . . .
. . . SO·80 Max.
loads .... . .. ... . . . . ...................... . .. 4-16 ohms plus C1.15 p&p , 11IIustrated)
Frequency response Measured at 100 walls . . . .. . . .. . 25Hz-20Khz
Sensitivity for 100 watts .... .. . ...... ..... . .. . 400mV @ 47K 200 WATT MODEL
TVpical T.H.O. @SO watts 4 ohms load .. . ... . . .. .. .. . . .. . 0.1%

IOther modules,
twin deck mixing
. output and
input. Ready built.
play with circuit diagram and application
suit our power module kits .

£10.50

Dimensions . ... • . • ..... . . . . .. _. . . . 205 x 90 and 190 x 36mm
The P.E. power amp kit is a module for high power applications-disc o
units. guitar amplifiers. public address systems and even high power
domestic systems. The unit is protected against short circuiling of the
load and is safe in an open circuit condition. A large safely margin
exists by use of generously rated components, re sult. a high powered
rugged unit. The PC Board is backprinled, etch ed and ready to drill for
ease of construction, and the aluminium chass is is preformed and re ady
to use . Supplied with all parts, circuit diagrams and instruction s

ACCESSORIES
Suitable LS coupling electrolytic for 125W, model £1.00 plus 25p p&p.
Suitable LS coupling electrolytic for 200W. model £1.25 plus 2Sp p&p
Suitable Mains Power Supply Unit for 125W. model £7.S0 plus
C3.15 p&p
Suitable Twin Tnnsformer Power Supply lor 2DOW. model £13.9S
plus C4DO p&p.

£14.95
ptus [LIS p&p

10+10 WAn
STEREO HI-FI
AMPLIFIER KIT

mttk-

• Featuring latest SGS/ATES/TOA 2006

MULLARD LPl183
STEREO PREAMP

price over £S.OO. Suitable for ceramic and auxiliary
Inputs, when you purchase 2 power module kits.

PRACTICAL
ELECTRONICS
CAR RADIO KIT

£1 0.50
30 + 30 WAn STEREO AMPLIFIER
BUILT AND TESTED
Viscount IV unit in teak simulate cabinet silver finished rotary controls
and push buttons with matching fascia, red mains indicator and stereo
jack socket. Functions switch for mic magnetic and crystal pickups. lape
and auxiliary. Rear panel features fuse holder. DIN speaker and input
sockel 30 + 30 watts. RMS 60 + 60 watts peak lor use with 4 to 8 ohm
speakers. Sile 14"." x 10" approx

READY TO PLAY

£32.90

£21.95
plus £1 .72 p&p

2 WAVE 8AND MW LW
-Easy 10 build '"5 push button IUning

-Mod.rn styting cMsign -AI n.w w.uud comPOMIIts
-ti Win Outpul -Rlldy .tthld & ,,",chld P.C.B.
-incorpofl'lS su",rnsion circuits "ow wi1ft 'Ip' i,.ut sock ••

All components and instructions 10 build the radio. rou supply only the wire
and solder. Pre·setluning with live push button oplions, black illuminated
tuning scale. matching control knobs. one combining on / off volume and tooe·
conuol. the other for manual tuning.
The P.E. Traveller has a 6 wans output neg ground and an integrated circuit
output stage. a Mu!lard IF module lPllBI ceramic liltertrpe, pnI 'alig'led and
assembled and a Bird pre·aligned push buMon tuning unit . Fits easilr in or
under dashboards.
Suita ble stainless steel'ully retractable locking aerial and
speaker (approx . 6·" x4 ")ls
per pack.
available as a kit complete
•
p&p CI .15

£1 95

10 wan output I.C:s with in·built thennal
and short circuit protection.
• Mullard Stereo Preamplifer module
• Attractive ready made black vinyl finish cabinet
• Converts to a 20 Watt Disco amplifier
you just supply connecting wire and solder. Features
din input sockets for ceramic cartridge. microphone, tape or
. Outputs-tape. speakers and headphones. By the press of a
but10n it transforms into a 20 watt mono disc amplifier with twin deck
The kit incorporates a
LPl183 pre·amp module. plus
power amplifier assembly kit and marns power supply. Also featured 4
level controls, rotary bass and treble controls and 6 push bunon
funher information instructions are available price SOp. Free with kit.
9" x 8\\" x 3\\" approx.
SPECIFICATIONS Suitable for 4 to 8 ohms speakers.
Freduency response - 40Hl-20KHz; Input Sensitivity - P.U. lS0mV
Aux! 200mV Mic. I.SmV; Ton. controls - 8ass ± 12db @ 60Hz;
± 12db @ 10KHl; Distonion - 1% typically@4wans; Mains
- 220·2S0 volts SOHz.
chassis record deck with manual set down and return.
complete l'ith stereo ceramic camidge.llS.50 pluslC3.IS p&p when
with amplifier. Available separately £10.50 plus £3.1S p&p

8" SPEAKER KIT.2 8"approx. twin cone domestic use speakers.
per pair plus Cl . 70 p&p when purchased l'ith amplifier.
Available separate IV £6.75 plus [1 .70 p&p

MAGNETIC PRE-AMP CONVERS.ION KIT

All components rncludlng P.t .B. to conven your ceramIC rnput on
the 110+ 10 amp to magnetic. f2.00 when purchased with kit featured
above. £4.00 separately inc. p&p

20p plus stamped addressed envelope. Goods delpl1Chld to mlinllnd and N. Ireland pnty. NOTE: Persons under 16 years not served without parent's
authonsation. Person.1 Shoppers EDGWARE ROAD LONDON W2 Tel: 01 ·723 8432 9.30am-S.30pnt Closed all day Thursdav. ACTON: M.il Order only. No tiller..
I
I

1-24
26-49
5G-99

£0.85

t:U.H:l

100up

£0.80
£0.70

£1.38
£1.26
£1.24
£1.15

£1.69
£1.58
£1.52
£1.41

£2.25
£2 .10
£2 .02
£1.87

£2.97
£2 .77
£2 .67
£2.47

£3 .79

All cells are brand new full spec devices from reputable mnfrs. All Nickel Cadmium cells (except
PP3) are supplied compl ete with solder tags and are 'VENTED' devices suitable for fast cha rge .
CHARGERS - single or dual DIP to charge PP3 . AA or SUB 'C' cells in 12-14 hrs (charg ers will
'C' and '0 ' cells but with lonrer
time ). Unit s supplied complete in plug top case
be specified for each reof cells 10 max in series a nd type

SINGLE O/ P CHARGER £5.04
DUAL O/ P CHARGER £5 .72
TRANSFORMERS - as used in cha rge rs. 2 x 12 volt 0 .2 5 amp secondarys 240v primary. tag

connections

r1 .57 each.

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

SOLID STATE SECURITY.

Data and charging ci rcu its free with
orders over £ 10 oth e rwi se 30p post.
P&P 10% if order less than £10, 5% if
order over £ 1 O. Pric es DO NO T
INCLUDE VATand this should be added
to the total order.

Dept. (PWl. Bradshaw Lane,
Parbold , Wigan , Lancs.
Tel ephone 02576- 3018.

A CAREER IN
PRODUCT MARKETING?
YOUR KNOWLEDGE OF ELECTRONIC COMPONENTS COULD BE THE
KEY TO A SECURE AND FINANCIALLY REWARDING CAREER IN
ELECTRONIC COMPONENT DISTRIBUT)ON. PREFERRED AGE
BETWEEN 20- 26 YEARS.
We are the U.K.' s largest semiconductor distributor and we are looking
for people with an interest and/ or knowledge of up- to-date electronic
components to become product marketing engineers at our head office ,
here in Slough.
The job develops commercial skill s and offers prospects for very rapid
advancement for people who are prepared to work hard and are
ambitious.
We offer an attractive starting salary plu s salary revi ews twice-yearly
plu s a company car to the successful candid ates.

BE PREPARED WITH
THIS DETECTOR

Recommended tor
General use. • fIRE
C\\Ill
SER"ICES
• THIS OOSIMETER WILL AU OMATICALLY DETECT
GAMMA AND X-RAYS.
• UNIT IS SIZE OF FOUNTAIN PEN AND WILL CLIP IN
TOP POCKET.
• PRECISION INSTRUMENT, METAL CASED,
WEIGHT 2oz.
I
• CONTAINS 3 LENSES .• RUGGED CONSTRUCTION.

•I
-

• MANUFACTURERS CURRENT PRICE OF A SIMILAR
MODEL OVER £25 EACH .
British design and manu·
facture. Tested. calibrated
and guaranteed Ex-stock
deli

Standard model

0-5 or 0-50R
ONLY

£6.!'T
Post & Packing 60p

Call or write to:
Julian Barnard or John Evans,
Macro-Marketing Ltd .• Burnham Lane, Slough, Berks.
Burnham (06286) 61266

Practical Wireless, May 1981
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NOTICE TO
READERS

SMALL ADS
The prepaid rate for classified advertisements is 28 pence
per word (minimum 12 words), box number 6 0 p extra.
Sem i-display setting £9 .50 per si ngl e column centimetre
(minimum 2 ·5 cms) . All cheques. postal orders elc .. to be
made payable to Practica l Wireless and crossed " Lloyds
Bank Ltd". Treasu ry notes should always be sent registered
post. Advertisements. t ogethe r with remittance shou ld be
sent to the Classified Ad vertisement M anager, Practical
Wireless, Room 2337, IPC Magazines Limited, Kin g's Reach
Tower, Stamford St .. London . SE1 9LS. (Telephone 01-261
5846 ).

When

replying

to

Classified

PREWAR ONWARD VALVES, WIRELESS. SAE. Sole
Electronics. 37 S.anley Slreet. Ormskirk. Lancs.

Advertisements

please ensure :

VALVES

(A) That you have clearly stated your requirements.
(B) That you have enclosed the right rem ittance.
(C) That your name and address is written in
block capitals. and
(D) That your letter is correctly addressed to th e
advertiser.
This will assist advertisers in processi ng and
despatching orders w ith the minimum of delay.

Radio - T.V . - Industrial - Transmitting
Projector Lamps and Semiconductors
We Dispatch Valves to all parts of th e world
by return of post, Air or Sea mail, 4000 Types
in stock, 1930 to 1976. Obsolete types a
speciality. List 50p. Quotations S .A .E. Open
to callers Monday to Saturday 9.30 to 5 .00
closed Wednesday 1 .00 . We wish to
purchase all types of new and boxed Valves,
Projector Lamps and Semiconductors.

ANTI-TVI TRAP DIPOLES
1981 Range : Shortwave Listener Aerials
Indoor mociels £14.50 & £27 .50
Outdoor models £30 .00 & £36.00
Lists 10 , 8 in 17p SAE. Aeria l Guide SOp
Indoor and Invisible Aerials £3 .50

HIGH STABILITY RESISTORS.
Carbon Film El2 Series tR-lOM . (E24 2 R·6M21-1p
Me.al Film EI2 Series tOR-2M2-2p

i

'0

'0
'0

O.l :....!iP. · 0.t5 & 0 .22_p. 0 .33 &
0.68-11p.l .0-1Sp.1.5-20p. 2 .2-22p

51,

&0
22n5
&0
ZV50
&0 . 41/16

..

6,

=

t

.00125
.00150
220/16

I,
"
"

1=

tt,
lip
1&0

10I35V. 22/1 6V. 47/6.3V. 6a/3V & tOO/3V-30p
15/25. 22/25. 47/ 10-3Sp. 47/ 16-aOp. 220/ 16-£1 .20
Polyatyr.ne 63V Wkg. E12 Series Long Axial W ir••.
10 pf.
820 pf.-3p. 1000 pI.
lO.OOOpf.--4p
TRANSISTORS.
BC101/Bl9 10p BC1B2l
Bp BF191
10p
8C t 41/ B/9 10p BC 1B4l
Bp BFY50/51 /52 18p
BC157/Bl9 10p BC212l
Bp BFXBB
25p
BC54 1C1SCl9C 7p BCnO
15p 2N2926
7p
BC551 C1SCl9C 7p BF194
10p 2N3055
SOp

'0

SPin D.I.L Le's 74 1 Op/amp.-18p. 555 Timer-24p

Holders 8 pin-9p. 14 Pin-12p. 16 Pin-14p. 28 Pin- 25p

40 Pif>-3Op.

DIODES (p.i.v./amp.l .
7S/2SmA
lN4 148 2p
lOO/ lA
l N4002 4p

BOO/ lA
I 000/ 1A

lN4006 6p
lN4007 7p

ror;":

'0

33V

1250/ 1A
4QO/3A

6011.5A
30/ 150mA

'valves stocked. SAE lists. Cash with order. Same Day Postal
. Despatch. Telephone afternoons preferred. Not Thursd ay.
Valves. Tubes. Aeria ls ele by LEADIN G-MAKERS. Send SAE
; List s or Phone for curren t price s. Counter or MAIL ORDER. NO
COO . Speedy Despatch assured. No order under (1 .

I

B.arman, 6 Pot1ers Road, New Barnet, Herts.

1934/ 5

WE

SOUTH WEST AERIAL
SYSTEMS (PW)
10, Old Boun<!;.;r.

Do.....

_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ ._ _ _ _ _ __ _ J

REPAIR/RESTORE valve

type

communication

receivers with a onc year guaran tee. For a free quote
telep hone Corb y 6 1697. Vint age Brit i sh Radio
Components Co .. 22. Thurso Walk, Corby. Northants.

ALMAG INDOOR T.V. AERIAL. New design. All
groups £2.50 + SOp p+p refundable. Murphy. 6. London
Road. Dalkcith. Midlolhian.

All pa cks £1 each : any 12 for £10. Post 25p. All top-grade

410125
410140
1000/15

ZVl6
50
'0011 6
I,
410116
tt,
2200/16 20,
TANTALUM BEAD SUBMINIATURE ELECTROLYTICS.

'0

FM · OX and all domestic recepti on
- Frin ge or
'Local'. Aerials. Amplifiers. Boosters. Fillers. Hard ware - and
the
Our new 1981 Catalogue costs 45p. SAE all
enqUIries. please.

Tel : 01·440 8641 for currenl prices & availabilitv. all DoouJM

0 .47-ap

ELECTROLYTIC. Wire Ended IMfdsNotts).

0.41/50
1.0150
2.U50

TV-DX

2nd Floor, 6 Potter. Road, New Bamet, Hart• .

i

MULLARO Min. C.ramic E12 100V 2% I .8pf. 47pf.-3p
2% 56pf.
330pf.--4p. 10% 390pf.
4700pf._p
Plata Ceramic SOV Wkg. Vertical Mounting.
Et2 22pf.
& E6 lK5pf.
47Kpf.-2p

TONNA (F9FT) AMATEUR ANTENNAS for 2m.
70cm. and Vcm bands. send 30p for fu ll calalogue.
Randam Electronics. (PW) 12 Conduit Road. Abingdon,
Oxon OX 14 I D8.---f...

Southern Valve Co.,

l

Tel : 03986-215

G2DYM, Uplowman, Tiverton, Devon.

BALLARD'S OF TUNBRIDGE WELLS have moved to
S.:a G rosvcnor Road. no lists. S.A.E. all enquiries phone
Tunhrid gc Wells 3 1803.

BRAND NEW COMPONENTS
BY RETURN

'0
'0

Callers Welcome

Dept. P.W. The Parade, Ea.tWittering,
Sussex P020 SBN
West Wittering 2023 (STD Code 024366)

Receivers and Components

Aerials
COPPER AERIAL WIR E 14swg hard drawn 70' £5.34,
140' £8.84 inc. VAT. Postage £1.75 T.M. P. Electronics
Supplies. Britannia Stores. Leeswood. Nr. Mold. N. Wales.

COX RADIO (SUSSEX) LTD.

BOURNEMOUTH/BOSCOMBE. Electronic components
specialists for 33 years. Forresters (National Radio
Supplies) late Holdenhurst Rd. now at 36. Ashley Rd ..
Boscombc. Te!. 302204. Closed Weds.

Whilst prices oJgoods 5ho wn in
classified advertisements are
correct at the time oJ c1osingJor
press, readers are advised to
check with the advertiser both
prices and availability oJ goods
be/ore orderingJrom non-current
issues oJthe magazine.

BVI27

lOp

S.Ml
AAY32

5p
12p

lN5404 14p

400mW- 8p.

lW-14p

new components - no rubbish.
PCl 12 BC107
PCS 10T03 sockets

PC214BC10B

PC10150 ·1/35V.anlS

PC312BBC109
PC4 3 2N3055

PC11143mmredLEDs
PC12 12 5mm red LED s

PC7 60 lN4148

PC151512Vzeners

PC51BFY51
PC616BCIB2

PCB 25 I N4003

PCI38741
PC146555

PCI6 200 l k

,W 5% Rs

Books and Publications
Build your own

Send S.A'.E. for B-page list/enquiries.

PC ELECTRONICS,
5 Thomhill, Romsey Road

______

____--,
THE INFRA- BASS LOUDSPEAKER

CRYSTALS MADE TO ORDER within 6 weeks.
4· I05MHz. wire or pins. £3.90 each inclusive. HARTLEY
CRYSTALS. Green Lane. Milford. Godalming. Surrey
GU 85 BG .

by G. Holliman
(full constructional details for versions using 15", 12" and 10"
dri ve unit s.) £2 -96 post free ($6 ove rseas)

CRYSTALS Brand new high -precision. You benefit from
very large stocks held for industrial su pplies: All
'.req

bv R. F. C. Stephens
This book is a mu st for the keen home constructor. Latest
technology DI Y designs. Plans for 1.8., and Retlel( designs for
10- 100 waits. Also unu sua l centre-bass system. £2·20 post
free ($5 overseas) .

5·0.6·0 . 1 ·0. B·O. 9· 0. 10·0. to · 7. 12 ·0 . 15·0. 16 ·0. IB ·O.

20.0 . 38 ·6667 MHz, £3 ·35. Selected freqs Sl acked !n
Glider. M arin e and 27 MHz bands. Any freq made 10 order In
8 weeks from £4 ·10. 2-3 week service available.
FILTERS Your best source for 6 and 8 pole and monolith ics

for AM . CW. 558. FM. on 455 kHz. 1·6.9·0. to·l . 2 1·4

THE DALES FORO SPEAKER BOOK

VAN KAREN PUBLISHING
5 SWAN STREET, WILMSLOW, CHESHIRE

MHz. etc.
Prices inc. VAT and UK post. SAE lists.

SV. BV. t2V. 15V. lBV & 24V 0.5A-aOp. lA-65p
POTENTIOMETERS
50mW & tw t OOR
t MO.-ap

'0

P. R. GOLLEDGE ELECTRONICS
G3EDW, M.man, Someraet, TA1S 6NS .
Tol : 0480 73718

THE C. R. SUPPLY CO.
127, Chesterfield Road, Sheffield S8 ORN.
V.A.T. Inclusive Prices, Postage 15p
(FREE over £5.00)
TVDX. Vhf·Uhf converter (upeonvener). Ideal way to
monitor sporadic E signals on Band I using UHF TV.
£ 10.50 inc p.p. SAE data. lists. H. Cocks. Cripps Corner.
Robcrtsbridge. Sussex. Te(. 058083·31 7.

" PROFESSIONAL AUTOMATIC METAL LOCATORS"
Th e printed circuit board and search head are ready
built and aligned for easy asse mbly. D iscrimin ation
is by a rising tone for non-ferrous and falling tone
for ferro us.

Complete Kit. inc. meter £27
D iscrim i na ting pulse induc tion

£48

/
/'

COl SYSTEMS LTD., Storrington4830
(Anytime)

WHY NOT START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS. A genuine
opportunity to success. L ARGE PROFITS. You can't help
bUl make money if you follow the easy. step by step,
instruc tio ns in our fully illustrated manual s howing how to
rewind Electric MOlors. A rm atures and Field coils as used
in Vacuum C leaner s. Elec tric Drills and Power Tools. NO
PREVIOUS KNOWLEDGE IS REQUIRED, as the
manual covers in 13 chapters. where to obtain all the work

you need. materials required, all instructions, rewi nd charts
and how to take data etc. A gold mine of information. How
to set up your hom e work shop and how to cost each job to

your customer. £4.50 inclusive of P&P. UK. CWO to:
INDU STR I AL SUPPLIES . 102 Parrswood Rd ..
Withington. Manchester 20. Dept. PW.

"1."
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T ECHNICAL TRAINING

Service Sheets

G T
•

•

Get the training you need to move up into a higher
paid jo b. Ta ke the first st ep now-wri t e or phone

TECHNICAL INFORMATION SERVICE
76 CHURCH ST., LARKHALL, LANARKS.

ICS lo r deta ils 01 ICS specialis t homestudy cou rses
on Rad io. TV. Aud io Eng. a nd Servicing. Electronics.
Com p uters, al so self-build rad io kit s. Full det ails
from:

Any full size service sheet - still only £1 + s.a.e.

ICS SCHOOL OF ELECTRONICS
De pt. 2 71 G Intartan House, London SW84U.J

T housands of di ffere nt s h eets & ma n u a ls in stoc k (m any of t hese on ly obta in ab le fro m us)

Te l. 01-622 9911 (a ll hours)
S tate il und e r 18

Repair data your named T .V. £6 (wit h circuits £8)
Domestic Equipment Manual Vol. 1 £13.50 (up datings free for 1 year)
S.A. E. for free news letter. price lis t s . any q u o t a t ion . b arga in offe rs. u n iq u e T.V. pu b licatio n s.
2 b ig ca t a log u es lis ti ng thousands o f se rv ice s h ee t s and ma nu a ls w it h £4 w ort h of vouc h ers'specia l o ffe r £2 + la rge s.a.e .

Phone: 0698883334 anytime. Callers 4-6 pm weekdays, Sat. after 10.

30,000 SERVICE SHEETS IN STOCK
COLOUR MANUALS ALSO AVAILABLE
TV Monas, Radios £1.25 - Tune rs £1 .2 5 - Tape Recorde rs,
Record Players . Transistors f rom £1 .25 - Car Rad ios,
in stock. Al l TV sheets are fu ll length 24 x 12/1, not in Bits &
Pieces. AIi othe r Data fu ll lengths. Free Fau lt Finding Cha rt
or TV Cata logue with orde r. Crossed P,D .s returned , if sheets

not in stock. S.A.E . please.

C.CARANNA
71, Beaufort Park, London NW11 SBX
01-458 4882 (Mail Order)

SERVIC E SHEETS from 50p and S.A .E. Catalogue 25>
and S.A.E. Hamilton Radio, 47 Bohemia Road, St.
Leo nards. Sussex.

SER VICE SHEETS, Rad io. TV ctc .. 10.000 models.
Cmalogue 25p. plus S.A.E. with orders, enq uiri es.
TELRAY.5 Hende rson Street, Presto n PR I 7XP.

Wanted

NEW BAC K ISSUES O F " PRACTICAL WIREL ESS"
avail ab le 90p each. post free. Cheque or un crossed p.a.
returned if not in stock . BELL'S TELEV ISION SERVICE,
190 Kings Road. Harrogate. N. York s. Te l: (0423) 55885 .

COMPON ENTS PURCH ASED. All
types considered - Must be new. Send detai led list - Offer
by return - WALTONS . 55A Worceste r Str eet .

ELECTRO N IC

CO LLEC TOR rC4uires 1920/39 wireless crystal T.V. se t
also interest ing wi reless items of the period. Te!.
Sevenoaks 62811.

YA ESU M USE N F RG -7 BRAN D NE W I Working
abroad. must sell £ 155 o.n .o. Malcolm 01 -898-0769.

8 ACK CO PI ES 1971 - 1980. Offers (not sing le copies).
C helmsfo rd 62907.
L. E.D. CH ASIN G BA DG E 2+" diameter runs from P.P.3.
Kit £3 .75. built £4.90. Phone 0-1-441 5032.

Courses
COU RS ES - RA DIO AM AT EURS E XAMINATION.
City & Gu ilds. Pass this important examination and obtain
your G8 licence, with an RRC Home St udy Course. For
details of this and other cou rses (GCE, professional examinations etc) write or pho ne - THE RA PID R ESULTS
CO LLEGE. DEPT. JX I, Tuition House, London SW 19
4DS. Tel : 01 -947 7272 (Careers Advisory Service) or for
' pro, pectus requests ri ng 0 1-9461102 (24hr Recordacall ).

Record Accessories
STYL E, canridgt!s for Mu sic Centres. etc. Free list no. 30
for S.a.e. includes Leads. Mikes. Phones etc. Felstead
Electronics. Longley Lane. Gatl ey, Cheadle, Ches .. SK8
4EE. Please note closed from Ma rch 19t h to April 12t h.
198 1.

ORDER FORM

ICS SCHOOL OF ELECTRONICS
Dept . 277G Inte rtext House, London SW8 4UJ

Te l. 01-6 22 99 11 (all hours)
State il under 18

CITY 80. GUILDS EXAMS
St udy lor s ucces s w ith ICS. An ICS homestudy
cou rse w ill e ns ure that you pass your C. & G.
exams. Special courses for : Telecoms, Technicians.
El ectrical Installations. Rad io. TV & Electronics
Technicia ns. Radio Am ateurs, Full deta ils from :

l

ICS SCHOOL OF ELECTRONICS
Dept. 277G Intertext House, London SW8 4UJ

Tel. 0 1-62 299 11 (a ll hours)
State il und e r 18

Wolverhampton.

EDDYSTONE MOD EL 770R Recei ver. I st class co ndi·
tio n. £l2S 0.11 .0. Te lepho ne WARE 822 135 .

BEARC RAFT 220FB Scan ner. Purchased new 9.1.81.
Cost £258. Will accept £200. Tel : EDWARDS.
KIDDERM INSTER 700447.

and alignment with numerous illustrations and
d'lagram s. 0 t h
i d'
er courses
or ra 10 an d au d'10 servicing. Full details from :

BEL L'S- TELEV ISIO N SER VIC ES for Service Sheets on
Radio. TV etc .. £ 1.00 plus S.A.E. Colour TV Service
Manuals on request. S.A.E. with enq uiries to B.T.S., 190
Kings Road. Harrogate. W. Yorkshi re. Te l. (0423) 55885.

For Sale
" PR ACTIC AL WIR ELESS", "Practical Te levision" , " HiFi Sound" , "Amateur T ape Recording", Several hund red
issues. all good condition . most as new. 1948-1976. S.A.E.
deta ils Box 85 or phone 0579-62804.

COLOUR TV SERVICING
Le arn the techniques of servicing Colour TV sets
th ro ug h new ho mestudy course a pproved by
leading manufacturers. Covers pri nciples. practice

Educational
C AREE RS in Marine Electronics, Courses comm encing
Sej)tember and Ja nuary. Furthe r details. T he Nautical
Co llege. Fleetwood FY7 8JS. Tel. 039 17 79 123.

Miscellaneous

KEEP ONE HANDY IN THE WORKSHOP

1I

)

The unique aerosol treatment
for minor burns and scalds.
From Boots and other Chemists.

EX GOVT BATTERIES HT AND LT. Send SAE for list.
A. Messom. 22. Oak wood Close. Warsash, Southam pton,
Ha nts.

PRI N T ED CIRCUITS. Make yo ur ow n si mpl y. cheaply
and q uickly ! Golden Fotolak Light Sensitive Lacquer now greatly improved and vcry much faster. Aerosol can!)
with fu ll instru cti ons £2.25. Develope r 35p. Ferric C hloride
5Sp. Clear Acetate sheet for master 14p. Copper-clad
Fibre-glass. Board approx. Im m th ick £I. 70 sq. ft.
Post/ Packing. 75p. WH ITE HOUSE ELEC T RON ICS.
P.O. BOX 19. Castle Drive. Penzance. Cornwall.

PLEASE WRITE IN BLOCK CAPITA LS

Ple ase insert t he adve rt isement below in th e next avai lable issue of Practica l Wi re less fo r ............. .. ................ .... . insertions
I enclose Ch eque/P.O . for £ .... .. .. ........ .... ...... .. .. ....
(Chequ es and Postal Orde rs should be crossed Ll oyds Ban k Ltd. and made payabl e to Pra cti cal Wireless).

NAM E...... ... .. .. .... .. ........ ....... ...... .. .... ..... ..... .... .... ... ....... .......... ....... .... ....... ........ ..... ...... ...... ...
A DDRESS ................ ... .. ..... .. ..... ................. .... ........ .... ....................... .... ... .. ....... .. ... ... ........ .

..........................................................................................................................

Practical Wireless, May 198 1

Send co: Classif ied Advertiseme nt M an ager
PRACTICAL WIRELESS,

GMG, Classified Advertis emen t Dept., Rm. 2337,
King' s Reach Towe r, Stamford Street,
Tele phone 01-2615846
Lond on SE1 9LS
Ra te
2 ap per word , m inim u m 12 words. Box No. SOp extra.
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If it's a case of making your project
look good. then use one of ours.

KEEP IT CLEAN I Large can of tape head cleaner £2.75.
PCB lacquer £2.55. 14 pin 709 Op AMPS 30p. Prices in·
clude V AT. Postage 40p extra. Apex Ent erp rises. 329
Welford Road , Leicester.

PSYCHOTRONIC GENERATORS, gravity lazers,
elect rok in csis. clect ropotography. skinvision. SAE 4 x 9"
Paralab. Downton. Wilt s.

?<.

Simply send a S .A.E. for
Deta i ls and prices .

RECHARGEABLE
BATTERIES

MORSE CODE TUITION AIDS
Cassette A: 1-12 w .p.m. for amateu r radio examination.
Cassette B: 12-24 w.p.m . for professional exa mination
preparation. Each Cassette are type C90.
.
Morse Key and Buzzer unit for sending practice
Price each Cassette (including booklets) £4·75. Morse Key
and Buzzer £4 ·75.
Prices include postage etc. Overseas Ai rmail (, ·50 extra .

I NVITED .

TRADE ENQUIRIES WELCOME
FULL RANGE AVAILABLE. SAE FOR LISTS . £1 ·45 for
Bookl et '" Nickel Cad mium Power'" plus Catalogue. Write or
call. Sandwe ll Pl ant ltd, 2 Union Drive. BO LDMERE,
SUTTON CO LDFIELD. WEST MIDLANDS. 021 3549764
NEW SEALED LEAD RANGE AVAILABLE

MHEL
ELECTRONICS
(Dept
21,
12
Longshore Way, Milton, Portsmouth P04 alSo

UK AIRC R AFT FREQUENC IES li st spot HF , VHF ,
UHF. frequencics. airports. air traffic control, etc. £1. UK
Marine Frt!quencics li st spo t MF. HF. VHF. frequencies.
coast stations. ship to sho re. etc. £ I. International Distress
Frcyucncit! s chart 75p. PLH Electronics. 20 Vallis Road.
Frol11c. So merset BA 11 3EH.

H. M. ELECTRONICS. p.w .
SUPERB INSTR UMENT CASES b y Ba ze lli.
manufactured from P.V.C. Faced stce l. Hundreds of people
and indu strial users arc c hoosing the cases they requ ire
fro m our vast ra nge. Competitivc prices start at a low
£ 1.05. Chassis punc hing fa cilities at vcry co mpeti ti ve
pri ces. 400 models to choose fro m. Suppliers o nl y to
Indu str\' a nd the Trade. BAZELLl. ( Dept No. 25). SI.
Wi lfriis. Foundry Lane. Hallon. La ncaster LA I 6LT.

271a1275a Fulwood Road .
Broomhill
Sheffield S10 3BD

-

THE SCIENTIFIC
WIRE COMPANY
R igid plastic units
interlock together in
venical and horizontal
combinations. Transparent
plastic drawers have label
slots. t D and 2 D have
space dividers. Build up
any size cabinet for w all.
bench or table top

Telephone 01 531 1 568

S INGLE UNITS (1 o I 15in. 21.n. 2tinl £4.90 DOZEN
DOUBLE UNITS 1201 ISi n. 4;in' 2iin £7 .50 COZEN
TREBLE 1301 £7 .50 10' 8
DOUBLE TREBLE 2 drawe,s. in one outer case 1602 1.

£ 10 .9010.8
ht.al"'ge s;1816011 £8 .50 10' 8
O,d"s aliI' £60. lass 5%. Pllclr.inWPOllIge!CI ...illg.e: Add
£, 30 10 III orliers under £ 1O. Order. (10 and 0111' . pi . . . .

lib
2.76
3.2 0
3.40
4.75
8.37
i 5.96

80z
1.50
1.80
2.00
2.60
5.32
9.58

I

40z
0.80
0.90
1.10
2.00
3.19
6.38

20.
0.60
0.70
0.80
1.42
2.50
3.69

SILVER PLATED COPPER WIRE
141030

add 100cafli.ge
QUOTATIONS FOR LARGER QUANTIT IE S
Pree •••dd 15% V .A .T . to totel remitta nce
All p"ces conect al lime of going 10 p'ess

6.50

3.75

2.20

14 to 30

3.85

Prices include
Orders under (2
Dealer
Reg. Office

2.36

t

RARE OX UNDER QRM ? DIG it OUT with a Tunable
Audio Notch Filter, between your receiver and speaker,
800ST your OX/ORM ratio, 40dB notch. hear WEAK
DX. £ 10.90.
TIME WRONG? MSF CLOCK is ALWAYS CORRECT never gains or loses. SELF SETTING at switch-on, B
digits show Date. Hou rs, Minutes and Seconds, can expand to Years. Months and Milliseconds, auto
GMT/BST and leap yea r, also parallel BeD output and
audio to record and show time on playback, receives
Rugby 60KHz atomic time signals. built-in antenna,
1000Km range . ABSOLUTE ACCURACY. £54.80.
V .l.F.1 EXPLORE 10 - 150KHz, Aeceiver £13 .70.
MISSING OX ? Get SPOT-ON with a Crystal calibrator,
between your antenna and receiver, 1 MHz, lOO,
25KHz m arkers to vhf. £19.80 .
SIG. GEN ., 10Hz-2 00KHz. log ic and O-lV sine and square
wave outputs. harmonics for ri . £12 .80,
Each fun -lo-build kit includes all parts, printed circuit, case,
postage e tc, money back assurance so GET yours NOW.

CAMBRIDGE KITS

1.40

45 (PSI Old School Lone, Milton, Cambridge.

TINNED COPPER WIRE

(PW5) 124 Cricklewood
Broadway, London
N .W .2.
Tol :
01-450
4844.

i

I

ENAMELLED COPPER WIRE
SWG
B 10 29
30 to 34
35 to 39
40 to 43
44 to 47
48 to 49

LOSING DX?

i

PO Box 30, London E.4

1.34

0.90

P&P. VAT and Wire Data .
please add 20p. SAE for list.
enquiries welcome
22, Coningsby Gardens.

C.W.A,S. ALARM. Se nd now for the latest di sco unt
cawloguc of Professio nal Burglar Alarm Equ ipment.
C.W.A.S. Alarm, II Denb rook Wa lk , Bradford BD4 OQ5,
W. Yo rks. Phone 0274682674.

PM COMPONENTS LTD

Wilmslow
Audio

VALVE & COMPONENT SPECIALISTS
CONINGSBV HOUSE, WROTHAM RD.,
MEOPHAM, KENT.
VALVES
DY86
0 .55
DY802
0 .60
E180F
5.65
EABC80
0 .56
EBF89
0 .70
ECC81
0 .55
ECC82
0 .55
0 .60
ECC83
ECC85
0 .60
ECC88
0 .65
ECC807
1.30
0 .65
ECF80
ECF82
0 .60
ECH81
0 .58
0 .58
ECL82
ECL83
1 .13
ECL86
0 .74
EF37A
3.00
EF80
0 .48
EF86
0.70
0.65
EF89
EF91
1.22
EF93
0.65
EF94
0.65
EF95
0 .78
EF183
0 .56
0 .56
EF184
EL34
1 .54
EL84
0.60
EM84
0 .65
EZ80
0 .48
EZ81
0.56
0 .76
GZ32
GZ33
1.85
GZ34
2.00
KT61
3 .50
4 .95
KT66
KT77
5.00
KT88
6.00
N78
8.90
0 .78
OA2
PCF80
0 .72
PCF802
0 .72
PCF808 . 1.48
PCL82
0 .74
PCL84
0.76
PCL86
0 .76
PCL805
0 .80
1.13
PFL200
PL504
1 .20

1 .48
PL508
PL509
2.30
2.50
PL802
PY88
0.72
PY500A
1 .35
PY801
0.65
QQV02 /6 10.50
QQV03·20A
12.25
OQV06-40A
13.95
QVOJ· 12
3.50
TY2·125A 45.00
U19
11 .95
UCH8t
0.70
UCL82
0.76
UL84
0 .78
UY85
0 .7 0
Z759
9.00
2 D21
1 .60
2K25
10.00
4CX250B 26.60
5U4G
0.90
6CD6GA
4 .00
6GK6
2.50
6J6
0 .65
6JS6C
5.00
6KD6
3.95
6L6GC
1.75
6LD20
0 .60
6SN7GT
0.90
6V6GT
0.90
7S7
2.00
12AT7
0.55
12AU7
0.60
12AX7
0.55
12BA6
0.80
12BE6
1.05
128H7
0.95
12 HG7
3.50
30Fl2
0 .95
85A2
1.20
90C l
1.69
807
1.09
811A
9.00
813
11 .30
833A
47.85
866A
2 .50
2050A
3.90
5763
3.20
58 14A
2.75

Prices exclude VAT
Please add 15%
P&P SOp per order

6080
6146B
7025
7360
7591

4.20
4.85
1 .50
7.50
2.35

SEMI ·
CONDUCTORS
AC126
0.22
AC127
0 .22
AC128
0.28
AC141K
0 .34
AC176
0.22
AC176K
0 .31
AC187
0 .26
AC187K
0 .28
AC188
0 .22
AD 149
0 .7 0
AD 161
0 .39
AD 161/ 2
1.04
AD162
0 .39
AF 127
0.32
AF 139
0 .42
AF239
0.42
BC10 7
0.10
8Cl07B
0 .10
8Cl08
0 .10
8Cl08C
0.1 0
BC109B
0 .10
BC140
0 .31
BC141
0 .2 5
8C142
0 .21
8C143
0 .24
8C147
0 .09
BC148
0 .09
BCI49
0 .09
BC157
0.10
8C158
0 .09
8C159
0 .09
8C160
0.28
8C1708
0 .10
BCt71
0 .08
BC l 72
BC173B
0 .10
BC 182
0 .09
8C183
0 .09
8 C184LA 0.09
8C212
0.09
BC212L
0 .09
BC213
0 .09

BC213L
BC214
BC214L
BC237
BC238
BC307
BC327
BC337 .
8C46 1
BC478
BC547
BC548
8C549A
8C557
BC558
8D13t
8D132
BD133
8D135
BD136
8D137
8D138
BD139
BD140
BD144
BF 11 5
8F167
BF179
BF180
BF183
BF194
BF195
BF196
BF 197
BF198
8F199
BF200
BF257
BF258
BF259
8F336
BFX29
8FX84
8FX85
8FX86
BFX88
8FY50
BFY51
8FY52
8FY90
8U l 05

0 .09
0.09
0 .09
0.09
0 .08
0.09
0 .10
0 .10
0 .30
0 .20
0 .10
0 .10
0 .08
0 .07
0 .07
0 .32
0 .35
0 .40
0.30
0 .30
0.28
0.30
0 .32
0 .30
1.20
0.35
0 .24
0 .34
0 .29
0 .29
0 .11
0.11
0 .11
0.11
0 .10
0 .14
0 .30
0 .28
0 .25
0 .26
0.34
0 .30
0.26
0.28
0 .30
0.25
0 .21
0 .21
0 .25
0 .73
1 .22

Many other types available
including vintage valves.

PHONE 0474813225

8U l 08
1.69
BU205
1.30
BU208
1.39
BU208A
1.52
MJEJ40
0.40
OC71
0.22
R2008B
1.70
R2010B
1.70
R2540
2.48 '
TIP29
0.40
TIP29C
0 .42
TIP30C
0 .43
TlP31 C
0 .42
TIP32C
0 .42
TIP41C
0.45
TIP42C
0 .47
TlP47
0.65
TIP2955
0 .84
TI PJ055
0.60
TlS91
0.20
2N3054
0 .59
2N3055
0 .59
2N3702
0 .12
2N3703
0.12
2N3704
0 .12
2N3705
0.12
2N3706
0.12
2N3708
0.12
2N5294
0.38
2N5296
0.48
2N5298
0 .3 8
Le ,'s
MC 1307
1.00
MC I 350
1.00
MC1495
3 .00
SN76003N 1.65
SN76013N 1.50
SN76013ND
1.50
SN76023N 1.35
SN76033N 1.35
SN76131N 1.30
SN76227N 1.05
SN76660N 0 .60
TAA661B 1.20
TBAI20$ 0.70
TBA540
1.25
TB A550Q 1.55
TBA641 · 811
1.90
TDA 1004A 2.20

f!I
... . . ......

.

THE firm for speakers!

SEND SOp FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.
AUDAX •
AUDIOMASTER
•
BAKER •
BOWER & WILKINS • CASTLE. CELESTION
• CHAR1WELL • COLES • DALESFORD •
DECCA • EAGLE • ELAC • EMI • FANE •
GAUSS •
GOODMANS
•
HARBETH •
ISOPHON • I.M.F . • JORDAN. JORDAN WADS
• KEF. LOWTHER • McKENZIE • MISSION • .
MONITOR AUDIO. MOTOROLA • PEERLESS
• RADFORD • RAM. ROGERS • RICHARD
ALLAN • SEAS. SHACKMAN • TANGENT
• TANNOY • VIDEOTONE • WHARFEDALE •

WILMSLOW AUDIO LTD. (Dept. P.W.)
35/39 CHURCH STREET, WILMSLOW.
CHESHIRE SK9 lAS
Tel :

0625529599

FOR MAI L ORDER & EXPORT OF"DRIVE UNITS. KITS ETC.
Tel:

0625526213

(SWI FT OF WILMSLOW) FOR HI-FI & COMPLETE SPEAKERS

'

Practical Wireless. May 1981
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AUTO- TR ANSFORMERS

Voltages

available:

105.

1 15,

OTHER PRODUCTS

190,

200. 210, 220. 230. 240. for step up

- '-AVO':ESTMeiiiRS ---

and step down.

30 VOLT RANGE (Split Sec!
12Vor 15V-O-1SV

Amps
ReI.
Price
P&P
30V 15V
112
1.00
.5 1
2 .90
79
1.00
1 2
3.93
1.20
3
2 4
6.35
1.44
7.39
20
3 6
21
1.60
4 8
8.79
1.60
51
5 10
10.8 6
117
1.72
6 12
12.29
1.96
88
8 16
16.45
1.84
89
10 20
18.98
O.A.
90
12 24
2 1.09
O.A.
91
15 30
24.18
O.A.
92
20 40
32.40
50 VOLT RANGE (Split Sec! Pri 120i240V
Sec 50V. Vollages available 5. I. B. 10 ,
13 . 15 , 17,20.33.40 or 20V-0-20V or
25V-O-25VAmps
Re!.
50V 25V
Price
P&P

102
103
104
105
106
107
118
119
109

.5
1
2
3
4
6
8
10
12

1
2
4
6
8
12
16
20
24

3 .75
4 .57
7.88
9 .42
12.82
16.37
22. 29
27.48
3 2.88

1.20
1.20
1.44
1.60
1.72
1.84
2.20
O.A.
O.A.

U K postage o nl y
Overseas ext ra
vo ltages s t a t e d a re on fu ll load

Continuous Ratings
60 VOLT RANGE (Split Sec!
Pri

120/ 240V,

Vohages

available

6. 8. 10. 12 . 16. 18. 20. 24.
30. 36. 40. 48. 60 or 24V-0-24V

or 30V·0-30V.

Re!

124
126
127
125
123
40
120
121
122
189

Amps

60V
.5 rov
1
1 2
2 4
3 6
8
5 10
6 12
41
8 16
10 20
12 24

Price

4 .27
6 .50
8 .36
12.10
13.77
17.42
19.87
27.92
32.51
37.47

P& P ,
1.20
1.20
1.60
1.72
1.96
1.84
2.04
O.A.
O.A.
OA.

12 OR 24V OR 12-O-1 2V

Pri 220 -240 volt s
Amps
12V
24V
Price

ReI.

1 13 -

64
4
53
67
84
93
95
73
80S
575
' 0 . 115.

AVO 8 MK5. la.es. Model

VA

(Watts)
15

80
150
350
500
1000
1500
2000
3000
4000
5000
220. 240.

(

P&P
1.00
1.20
1.20
1.44
1.84
2.20
OA
O.A.
O.A.
OA
OA

2 .73

4 .41
5.89
10 .00
12.09
20.84
25.61
38.31
65.13
84.55
98.45

£106.40
£43 .10

Muh.imet.r 20K O BN

AVO 73

£:»8.60

-

AVO MMS minor
AVOWee M egger
Megger 70143 500V
AVO EM272 3 16K - Volt s
AVQOA116LC.D. Oigital

£36.90
'£ 87.00
£87.00
£63.40
£108.90

tgg:

8 7 _ 11 0-240V 20V 1A

£1 .80 70p

:m::.

to

co mbin e d

AClDC to 1'000 volts
DC current to 500mA
resistance to lM. Size
160x97x4Qmm

r--'----------l
Burgla r

13;ge scale easily read meters wltn top
screw terminals for quick connections.
£4.50 P&P 66p+VAT. Size 75 x7 8mm
scale.

M616 -0-2 40V : Screen
1) 13-0-13 l A. 2 112V 150ma
6k

with

& i' ( .00

accessories available.

END OF LI NE OFFERS

M 708 _
5 watt

SPECIAL OFFER

AVO 71 Electronic & TV Service

Alarm :

Ultra

sonic 20ft range, no Installa Ikey operlated: bubih
In
sIren externa can
e
addedl. looks like a speaker.
£98.00 P&P (2.00 + VAT.

t --"="--A=-n='CC
. -. -;S"'o""
ld"'.-:ri-ng-=-lr-o-n.

30

£ 4. 58 each. Safety Stand £ 1.75 P&P 52p each.

90p 95p

80p I

1U

P -W

-:"::2:'5:'0-=
-0'""-""2""
50
-=.-· p
9_V
_ Ia-:u:t;h
::-o:-:r_a_ .:"
p-=
ro_v_e d
_ l--::-:-=_=...".,=£_9....,
.4.,.2=£_1._
0_4_ - 1
75p SOp Soldering Iron - 25W to 8S spec. £1 -75 P&P 30p + VAT
Ml126 -120i240V: 9-0-9V/ 1f9 60P Precision De- Solder Pumps - Spring loaded w ith quick action
l
M9 - 0.12 . 15.20. 24.30V l A
butto n re lease for one handed working. Large £5.10 P& P 35p + VAT
£ 2.89 P&P £1.10 S ma ll £4.75 P & P 3 0 p + VAT. Re pl acement tips Sma ll 65p + VAT.
15 CT Rang. 17.5V-0-7.5VI
La rge 86p + VAT.
.
RI"
P ISo
Tele phones - Latest model, brand new, boxed. 2 tone grey
171
500 ",A 2 .30 0 .60
£ 11 · 50 P&P £1 · 20 + VAT.
Metal O xide Reaiators -lW 5 % £1 _00 100. 30p P &P+VAT.
3A
4 .13 1.20
3900/4700/5 100/5600/8200/11</1 Kl / l K2/ 1 K6/ 1 K8/ 2K/ 2K4/3K/
174
K/ 2 4 1</4 71</821</1 OOK/ ll 01</120/ 120K/ 1301</1 801</
2201</270K/300K Electrosi !.
Now available - Cable inc. Co-ax 18NC plugsl mul t i and single core.
Prj 120/ 240V
Also wide range of
Ml020 _ 0-240V

P&P
0.95
III
2·42
05
025
1.00
2 13
10
2 ·90
05
1
71
1.00
2
3 ·86
1.20
4
18
4 ·46
2
6 . 16
1.20
85
2 5
o5
MAINS ISOLATORS (SCREENED)
70
1.20
6
6
·99
3
4
108
1.44
8
8 ·1 6
72
10
1.60
5
8 ·93
give 55 , 60. 110. 115, 12 0 , 125,175.
1.60
116
12
6
9 ·89
180. 220.225. 230.235.240.
17
16
1.72
8
11 ·79
Rei
VA
Price
P & F 115
10
15.87
1.84
20
' 07
20
4 ·84
1.20 18 7
15
19 _72
30
2.04
149
60
7 ·37
1.20 226
O.A.
60
30
40.4 1
100
6·38
'50
1.44
200
12 ·28
1.72
' 5'
NED MINIATURES
152
250
14-61
2.04 ReI mASCR EEVolts
P=-A-N
""E=-L-M=E-=T-=-E.,..R-S- - - - fI MiiiAAiiINo'Siii'ELUIjp;MiiINNiiA:TTnoiRis- - j
P& P 2 w inding s 0 - 36V-48V/36V-0-36Vm
£
500
22·52
'54
2.20 238 200
2·83 0.50
155
750
32 ·03
O.A. 212 lA. lA 3.{)-3
4 ] 11111 •. 4JoulI'
8 2 rnl1l . 16rnrn
0-6.0-6
3 . 14 1.00 48V-0-48V 72V or 96V.
156
1000
40·92
O.A.
u
'
6
.20 0
6 ,70
13 100
9-0-9
2.35 0 .50
157
1500
56·5 2
O.A.
158
2000
67 ·99
Amps
Aef.
Price
P& .0
O.A.
100V
159
3000
95·33
O.A. 208 lA. lA 0 -8 -9 . 0 -8-9
<> 3()v
5 .95 0 30V
6 · 70 100V 50A £ 2. 20
PM7A6
1.0
43 1
8.12
1.44
3 .88 1.20
-Pri 0-240V Sec 1 15 or 240V
1-- -- -- -- - - ---4200V 2A £0 .52
12A
2.0
432
13.35
1.22
236 200. 200 0-15.0 - 15
2 .19 0.60
State sec. vol ts requi red
£3 ·75.
3.0
433
16_17
1.96
214 300. 300 0-20.0-20
3.08 1.00
U4315 - Budget Meter 20KfW Ranges 200V 4A £0 .75
4.0
434
20.65
2.04
221 700tDCI 20-12 -0 - 12-20 3 .75 1.00
1000V 2.5A. ACi DC 500KO Res .. in
P&P
20p
CASED AUTO TRANSFORM ERS
5.0
435
29.30
2.20
steel case £ 15,85 P&P (1 ,3 2 + VAT.
206 1A. 1A 0 - 15-20
5.09 1.20
240V cable in 11 5V USA flat pin outl et
400V 6A £ 1.44 · . VAT.
6.0
436
36.69
OA
203 500. 500 0 - 15-27
4.39 1.20
Rei
P&P
Price
VA
8.0
437
40.03
O.A.
6 .841 .20
56W 204 lA. l A 0- 15-27
6 ·55
20
0.95
12-0 - 12
2.88 0.50
64W 239 50
8 ·50
75
1.20
6-0-6
2 ·19 0-44
4W 234 500
11 ·00
150
1.44
Split Bobbin Type. PO 0-115 . 03, THE MINORIES, LONDON EC3N 1BJ
69W
13 ·39
1.44
250
I lS. Sec 0 - 12- 15-20-24-30
67W
20 ·13
500
2.04
TELEPHONE ' 01-488 33 16/7/8
give 3. 4. 5. 6. 8. 10. 12. 15. 18.
84W Send 200 stam ps for Cata logue. Prices
,000
30.67
2.20
20. 24.30V.
correct 1/ 1/ 8 1.
NEAREST T UBE ST A T IONS Al DG ATE &. LIV ER PO OL ST
2000
54.97
O.A.
9SV\'
Re!

L88

30:'.9"l¥:

g

g

'0

Barrie Electronics Ltd.

'0

Available from
your local
Bookseller or
in case of
difficulty from
the Publisher.

ORDER NOW
Cut out this coupon and retu rn
it to Patricia Davies Marketing
. Manager at the address below
Please send me
Electronics Pocket Book 4 th Edition (Parr) 0 408 004819
£5. 60 Paperback
Transistor Pocket Book
(Hibberd) 0 408 00254 9
£5.60 Paperback
Integrated Circuit Pocket Book
(Hibberd) 0408 002557
£5.60 Paperback

o

o

o

I enclose a cheque/ PO for £ _
in total paym ent

__

From _ _ _ _ __ _____ _

Address

L -_ _
JNlewnes Technical Books

.1
Practical Wireless, May J981

Borough Green. Sevenoaks. Kenl TNI5 8PH
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WATFORD ELECTRONICS
33 135 , CARDIFF ROAD , WATFORD , HERTS , ENGLAND
MAIL ORDER CALLERS WELCOMf Tel Wattord 40588 19

ALL OEVICES BRANO NEW. FULL SPEC. AND FULLY GUARANTEED . ORDERS
DESPATCHED BY RETURN OF POST. TERMS Of BUSINESS ,
CASH/ CHEQUE/ P .O .• OR BANKERS DRAFT WITH ORDER . GOVERNMENT AND
EOUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED (TELEPHONE
DRDERS BY ACCESS NOW ACCEPTED M;";mum £10 ·00 olaa.al. TRADE AND
EXPORT INQUIRY WELCOME . P & P ADD 50p TO ALL ORDERS UNOER £10 .00
OVERSEAS ORDERS POSTAGE AT COST.

VAT

thetotalcoatincludingp&'p.

TRANSISTORS
AC125
35
AC126
25
AC127
25
AC12B
25
AC 141
30
AC142
30
AC176
28
ACY17
70
70
ACY18
ACY 19
75
ACY20
75
ACY21
75
ACY22
60
ACY2B
75
ACY39
85
AD 149
79
AD 161
42
AD162
42
A F13 9

40

W. stock many more item •. It pay. to visit us. We are situated behind Watford AF178
Football Ground . Nea,.st Underground/Br. Rail Station: Watford HiQh Str•• t. Open AF239
y
y
......::M:.:o.::".:.da::.:.::'.:.o:.:S.:.
• .::'u.:.,d:.:a:.::.:9.::._.m-=.
.-.:.6.::.p.:..m_._A_m:.:p_la_F_,_a_a_C_a,_P_a_,_k;_"::.9...:
, p,--._cTa_._V._"_.b
..,.l_
e'- :-:---::-::--i
B
POLYESTER RAOIAL LEAD CAPACITORS , 250V;
ULTRASONIC
BC10B
10n. 15n, 22n , 27n6p ;33n, 47n . 6en , lOOn 7p ; 150n. 220n l0p;

TRANSDUCERS

p
pp
• .;..
33_0_n.;..
. 4_7_0_n_1_3p,--;_6_B_On_19...;p_;_1,-,, _2...:3p_;_1_,,_5 _4O_p_;_2_,,2
_ 48__._ _ _-'-_3_9_5_ e_' _pa_;_" _..,

W'd;

31p; 2200 36p; 3300 74p; 4700 79p.

TANTALUM BEAD CAPACITORS:

POTENTIOMETERS :Ca,bonT,ack

S;ngle
29p
22 . 10 28 . 16V 2 2 3 3 16p ' 4 7
5KO to 2MO S;ngle gang
29p
10 18
36p; 2'2
33 . 4 i
5KO to 2MO S;ngle w;th D/ P sw;tch
78p
6
4Op;
15. 22 2I!'p;33. 47
5KOt02MODualgang
88p
35p; 100 55p.
lWW;,ewound50 [J -20K
115p
·PO=L"-Y-E':'S':'T-ER-'--(M-Y-LA-R-'-C-A-P-A-C-IT-O-R-S-:-+S-L-I-O-E-R-P-O-T-E-N-T-IO-M-E-TE-R-S-----i
l00V: lnF. 20. 4n . 4n7 , 10n 6p; 15nF.
o 25W log and linear va lues 60mm track
22n. 30n. 40. 47 7p; 56. lOOn . 200 9p;
5KO 500K O S;n9le gang
70p
SOV , 470nF 12p.
1OKO 500K[J Dual gang
110p
.-C-ER-A-M-IC,....,.C-A-P-A-,-C-IT-,0-,R-,S-5"'0-,-V----t 5elf-S t;c k g,aduated Alum . Bezels
36p

ir'

30 ;

5p

75
78

10

M;n;atu'e. LowNo;se.

lW

E12

5p

20210M

i:tm
TIL212Yel

3p
::
N.B. 100 + price applies to Resis!Ors of
each type nOI mixed valu es.
VEROBOARDS, O· l"
Clad
Plain

V080a,d 150p
' DIP' Board 330p

73p

Ve 'o S,,;p 144p
PROTO-DEC.
Vewblock 375p
S· DeC
350p

31 x 3 ' "

52 p

-

a

LED s plus c);p
lp

95p
79p
3 x 17" 326p 211p
4} x 17" 426p Pktoll00pons
SOp
Spotfacecutte,
118p
Pin insertion tool 162p

.

18

lED 's
e
Y ll
1 Seg. Di.play. Red

b

29

m

g

6 " CCath
180
B" O,ange
275
B"'gmph 10seg 225

COPPERCLA080ARDS
F;b'e
S;ngle·
Double·
SRBP
Glass
s;ded
s;ded
9 ·5" x85"
6" x 6"
90p
110p
95p
p
50
.::.
6".:.x,--1.:.
2'_' _1c::..:.:::._..,..::2.:.00:..:p=---_ _ _ _ _
FERRIC
DALO ETCH RESIST
CHLORIDE
PEN plus Spa,e T;p
.1_I_b_l_9...:5P'--+
_ 4_0..:.P..:.P-,&..:.P..L_ _ _ _ _ _9_5P=---j
SOLDERCON
PINS
VEROWIRING PEN
. spool 3100
__
DILSOCKETS
EOGE
CONNECTORS
l ow W;,. TEXAS
pwHle w'ap
156
8 p;n lOp
25p
14p;n lOp
35p 2 10way
82p
16p;n lOp
46p 2 15way
98p
18p;n 16p
52p 2 18way 140p 120p
20p;n 22p
65p 222wal' 150p 125p

LINEAR IC ',
702
75
709C 8 pin
35
710 '
67
733
75
74 18p;"
17
747C 14 p;n 78
74BCBp;n
36
7538 p;n
185

m

.........:R.:.:d.:..
JACKSONSVAR1ABLECAPS .
D;elew;c
0 -2 · 365pF w;th slow
100/300pF
205p mot;on D,;ve
450p
500p F
250p 00-2·208/ 176 395p
6 :18allOrive
.. ,. with slow
4511 / DAF
160p mot;onddve
450p
D;aID,;ve4103
C804:5pF : 10 250p
6 :1/36:1
775p
25pF
290p
D,um 54mm
55p
50pF
290p
0 · 1·365pF
325p
100:150pF 350p
00·2·365pF
395p ·L· 3x310p F
725p
00-2-500pF
550p 00-3x25pF
550p

92

LCD

ORP12

41
58
91

lMHz
1 OOBM
16MHz

LM318
LM324
lM339
LM348
LM349
LM379
LM380
LM3B1N
LM381AN

295
295
395
240
50
70
90
115
415
80
145
195

BD37B

70 DC36

120 2N13D4

Ig
10
9

BF198
SF199

16 DC83
18 DC84

40 2N2926G
40 2N305 3

tm
10 l S 14
28 LS15

80 LS245
40 LS25 1

BC154
BC157
SCI58
8C159

27
10
10
11

BF244
BF245
8F2448
BF256

30
28
30
35

85
85
34
38

19

BC168C
BC169C
BC170

10
10
15

II

B0434

55 0C41

g gm

r.

BF259
BF274
8F336

DC 17 1
OC200
T1P29
TIP29A

35 TlP30
42 TIP30C
40 TIP31 A

120 2N1305

20

19

BC1B2L
8C1B3L

m

::

:g

:g

2N3442
2N3663
2N3702
2N3703

gg

m

NE560
NE561
NE562B
NE564
NE565A
NE566
NE567V
NE570
NE571
RC4136D
S556B
5AB3210

3 25
398
410
435
120
180
170
450
420
110
275
275

2 N426E
ZN1034
ZN1040E

tm
LS22
LS26
LS27
LS28
tm
10 lS 33
10 LS 37
10 LS38

19

48 2N3706
58 2N3707
45 2N3708

78 2N3772

19

tW
196 lS54

BFY81

m

==

tmg
30 lS32 3

lrs
882N3904

tm
18 LSB 5

80 LS377

28 TIP120

90 2N4037

48 lS91

:
125 lS384

23 TIP147

120 2N4062

10 l S95

111 l5395

;g

26 TI5B8A
170 TIS90
190 TIS91

:::
:

322N4871
so 2N5191
30 2N5305
32 2N5457

t m7
66lS 109

l: t§m

76 LS114
24 LS1 22
38 LS1 23

? :i

m

:::
SFF96364E 9SO
SFC71301 820
TMS2716 10SO
TMS6011 366
Z80ACPU4 825
Z80DART £12
Z80PI0
440

m

35 l SS228
B03
30 L
35 LS290

28 TIP41B

rz

=

:g

m

LS258
44 LS259
35 LS261
31 LS266

: : t§m
41 lS373

120 TI543

BSY95A
8Ul05
BU20 5

253232K
2708
2716·5V
2732450
4116-16K
4315CMDS
6502
6520
6522

gg

II
35

tm
65 LS76

BFX88
BFY50

300 745 138
200 745158
886 745188
745189
745194
745241
745262
745287
COMPUTER
74528B
IC..
745470
2114L 300n 176 745472
2114L200n 225 745475

m
m

240
240
210
158
360
540
8SO
325
210
325
llSO
825

74 44
7445
7446
7447
74 48
7450
7451

::
m
m CMOS.

116 153
105 154
132 155
72156
75 157
20 159
20 160

mg
7472
7473
7474
7475
7476
7480
74Bl
7482
74B3
7484
7485
7486

lro :gg?
70 4002
120 4006
75 4007
754008
70 4009
165 4010
99 4011

n

76 l5 447

40 LS670
70 LS673
75 LS674

1204016
130 40 17
206 4018
206 4019
375 4020
110 402 1
100 4022
82 4023
60 4024
85 4025
110 4026
90 4027

ea
71

70
70
10
98
110
9S
III
1<61
17S
210
210

211

101
110
110

298
291
91
9S

99

125
130
120
81

120
18S
166
195
195
130
95
91
120
110
410

71

110

ea

210
90
130
130
215
215
420
325
85
81
85
90
150
110
110
199
140
215
210
140
140
210
275
230
195
245
105
270
7SO
810

98 463 115
115
65 4h4 110
185 4 175 120
125 4194 115
175 4408 790
2134409 790
95 44 10 7SO
275 4411 910
116 4412 12SO

480

65 4422
60 4433
80 4450
175 4451
98 4490
::
36 4502
38 4503
. . 4504
88 4506
86 4508
13045 10
130 4511
135 45 12
4513

m

l:
15 4069
86 407D
194071
764 072
46 4073
SO 4075
18 4076

m?
22 4522
254526
26 4527
25452B
25 4529
23 4530
85 4531

354085
70 4086
76 4089
42 4093
854094
90 4095
85 4096
24 4097
60 409B
24 4099
170 4160
45 4161

90 4539
90 4541
110 4543
53 4544
2104549
95 4553
95 '4554
340 4555
116 4556
110 4557
1154558
116

ra:m

Ira
30 165
35 166
34 167
68 170
40 172
52 173
120 174
75 175
90 176
99 177
106 17B
33180

110
41
41
10
IS
70
70
10

341

lrs
1702N3823

m?

MFC6040
97 n081CP
MK50398 635 n082CP
MM5303
635 n083CP
MM5307 1275 TL084CN
MM57 160 520 UAA170
MSM5526 820 UAA1BO
NE515
275 XR2206

::
140
11
10
10

£10 TTL 74
3SO(TEXAS'
450
2
50 74 185 130 4031
£10 7400
11 3
57 74 1883104032
200 7401
11 4
86 74 190 130 4033
995 7402
11 5
70741 9 11204034
676 7403
14 9 6
80 74 192 120 4035
3257404
14 97 176741931204036
570 7405
18 100 130 74 194 102 4037
mg
9800
490 7408
17 107 34 74197 . . 4040
6802
595 74 09
20 109 60 74198 160 4041
I;?
l:g
6850
486 7412
20 11 2 70 74247 151 4044
6852
4867413
321 16 160 74248 1894045
8080A
499 7414
38 118 857 4249 189 4046
lm
g6
81LS96
125 7420
19 121
36 74273 287 4049
81LS97
126 7421
38 122 so 7427 8 249 4050
B251
700 7422
25 12 3 65 74279 99 4051
8253
1275 7423
28 125 so 74298 186 4052
8T26A
190 7425
28 126 46 76108 310 4053
8T28A
195 7426
43 12 8 65 751 50 140 4054
8T95N
160 7427
32 132 55 75450 954055
8T97N
ISO 7428
351 36 66 7545 1 704056
AY-3-10 15 420 7430
19 141
75 75454 225 4058

295
240
170
148
170
195
115
126
95

1:g
42
70
95
120
170
170
3SO

t§gij

105 TIP36A

;g

lWo
ICM7215 1050
ICM72 16A 1950
ICM7216B 1950
ICM7216C 1950
ICM72 17A 190
ICM7555
89
LD130
452
LF356
90
LM 10
395
LM301A
26
lM308T
95
LM311H
70

8FX29

15
34
34

190
90
96
70
280
120
290
310
575

213
65
190
215
375
150
90
48

10

15

BC338
BC441
BC461

SG3402
SN76003N
SN76013N
SN7601B
SN76023N
SN76033N
SN76 11 5N
SN7613 1
SN76227N

8FR98

10
10

23 TIP33C

13 lS191

tm

10

19

mgL
BC213
BC213l

BFR40

10 74lS00

a

L51B3

BC148C
BC149

LM3916
225 TBA651
LM13600 135 TBA800
M252AA
625 TBA8105
M2 53AA 1150 TBA820
MC1303
86 T8A9200
MC1304P 260 TCA965
MC1310P 150 TDA1004
MC1494
694 TDA1008
MC1495
350 TDA1022

CA3075
CA3080E
CA3081
CA3089E
CA3090AO
CA3 123
CA3 130
CA3140

15 (TEXAS'

32 lS 240

70
220
330

m
m

=

LS173
LS 174

t§?6
28 LSll

60 TBA120S
70 TBA540
125 TBA5500

450
639
735
110
157
68
186
191
80

LS1 7Q

24

BF1 95

AY· 1-5051 160 LM3900
AY-3 - 1270 840 LM3909N
AY· 3 ·8500 390 LM3911
AY· 5- 1230
AY-5-1317A
AY·5-8100
CA301 1
CA3014
CA3018
CA3020
CA3023
CA3028A

19

31

198 MPSU06 65 2N918
110 Oe26
170 2Nl131

BC14 7 B

86

lD27 1

.....4_0...:p_;n_4O...:p=---_1_0_9.:...PL2 _4_3_W
_' _y_2_50_P_ _-i

112p

2 15 2N708

: : tmg

:g
so 2 N2905A

1 20 SP8629
299
99 TAA621AX1 260

160p

15 B1. Y1. MW5FR

675

1:

LS1 2 4
LS1 2 5
LS126
LSl32
LS1 36
LS13B
LS139
LS1 5 1
LS153
LS155
LS157
L5158
LSl60
LS161
LS1 62
LS163
LS 164
LS165
LS166

gm
12 DC76

AY- l ·0212 595 LM 387
AY- l · 131 3A 660 LM3 89

2 40way

Ranges

m

3 D;9;tLCD

11 N545B 31
12 N5485 31
13 N5642710
I. 2N5777 41
11 2N6027 32
21 3N12B 112
17 3N140 112
2140311
10
30 40313 121
30 40315 . .
14 40316 . .
11 40361
10
11 40362
10
18 4040B .1
25 40411 210
21 40467 ea
21 4046B 10
23 40594 10
40 40595 . .

3g
10

S FH 205
TIL7
r _ _ ...;8_ _ _ _
80-t
3" + 1 RedorGrn 150 CRYSTALS
BC3078

P

B9A Valve Base 40p
RDT2
120p
RFC5chokes
120p
RF C7 (19mHI 133p
13/ 14/ 15/ 16110P
1. 5G'een
130p 1FT 18/ 16
120p
T -type IT,an''Slo' 1FT 18/465
135p
Tumng l
TDCl
110p

ZTXI07
ZTX109
ZTX300
ZTX301
ZTX302
ZTX303
ZTX304
ZTX314
ZTX326
ZTX341
ZTX500
ZTX501
ZTX502
ZTX503
ZTX504
ZTX531
ZTX550
2N697
2N69B

gm
gm

12

lOp

m Yellow l:

Rec tang ular

uperstrrp 998p

DENCO COILS
Dual Pu,pose ·DP·
VA LVE TYPE
Range" 1·5B 1. YI

:g
198 MPSA7Q

200
210
210
1110
175
90
54
lOO
100
99
70
IS
38
31
38
40
25
25
32

g

BC1Q8B

...

2p

BU 20B
E421
MDBOO l
MJ400
MJ 491
MJ2 955
MJE340
MJE370
MJ E371
MJ E2955
MJ E3055
MPF102
MPF103
MPF104
MPF105
MPF106
MPSA05
MPSA06
MPSA12

7 4LS

BC179
025W2500·47MOVe"

E12

80144

80145
B0 205

40
40
40
14
14
14
15
15
15
18
18
20
41
48
60
45
40
40
40

PRESET POTENTIOMETERS

.---------------i

o
o 5W 202 · 5M l

BC477
BC516
BC51 7
BC547
BC548
BC549C
8C557
BC55B
BC559
BCY70
BCY71
BCY 72
BD13 1
BD13 2
BD13 3
BD135
BD 136
BD1 37
BD1 3B

280
570
995
810
999
3SO
3SO
3SO
8SO
28
105
65
120
75
280
86

98

98
225
220
210
90
415
90
80
90
210
ISO

98

125
100
110
90
130
120
510
310
145
120
ISO
ISO
200
396
·399
192
86
60
425
174

VOLTAGE
REGULATORI
lA +ve 5V. l2V:
15. 18,24V lOp
6 , 8 ,12. 15V 30p
1OOmA -ye 8Ip
LM309K IISp
LM317 K 3IOp
LM323 K UIp
LM723
3Ip
7BH05
I@Ip
78HG05 llOp
79HG
llOp
TBA625B
lOP
8RlDOE
RECTIFIERI
lA/5OV
20
lA/l00v
22
lA/400V
2A/50V
3.
2A/400v
41
2A/600v
6A/l00v
U
6A/400v
IS
10A/200V 21S
10A/600V 310
25A/200V 240
25A1600v 3ft
8 Y164
18
VM18 DIL
10

..

..

'C'"
THYRIITORI
lA/200v
5A/l00v
32
5A/400v
40
41
5A/600v
10
8A/300v
98
8A/6OOV
12A/400V
ea
12A/BOOV 1"
8Tl06
110
8Tl16
110
Cl06D
31
T1C44
24
TIC47
31
2N 4444
130
TRIAC.
3A/l00v
3A/400v
3A/800v
8A/100V
8 A/400V
8A/800V
12A/l00V
12A/400V
12A/800v
16A/400V
16A/800V
25A/400v
25A/BOOV
30A/400v
T2800D
DIAC
ST2
DIODES
AAl19
BY100
BY1 27
CR033
OA9
OA70
OA79
OA81
OA85
OA90
OA91
OA95
OA200
OA202
lN914
lN916
1 N4001/2
1 N4003/4
1 N4005/6
lN4007
lN4148
3A/l00V
3A/40OV
3A/600v
3A/l000v
6A/400V
6A/800v

41

ea

8:S

89

111
71

82

131
101
220
11.
621
120
21p
11
24
12
210
40
12
15
15
11

a

8
8
I
8
4
5
6
8
I
7
4
15
18
17
19
10
81

NOISE DIODE
Z5J
180
ZENERS
2V7 to 39V
400mW
Bp
3V3 to 33V
1·3W
16p
VARICAPS
MVAM 115 186p
158p
MVAM2
60p
BA1 02
BB104
40
88105B
40
BB 106
40

Switch••

Knob.
Tran.form ....
Comput....

Book••tc.
Stocked
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IFLUKEI
BRAND NEW FROM FLUKE ...
NOW AVAILABLE
THE 8024A HAND HELD DMM
This mode l incorpo rates all the featu res o f the
B020A but in addition has :
A peak hold switc h which ca n be used in AC
or DC fo r volts and cu rre nt functions.
Audible continuity testing an d level detection
for sensing logic level s.

A temperatu re (OCl range for use with a the r·
mocouple.

[149
Carnage and In surance (3
The followine acce-.ori••• r. in .tack

now

VBOOS Touch and Hold Probe...
80K· 40 High Vol1age Probe. ....
81AF RF Probe to 100 M HZ ...

£18.00
£45.00
£32 .00

BOT-' SOC Te mperatu re Probe (Cl ..

£65.00

801 · 600 Clamp-on AC Current Probe

£55.00

, 0\

HERE IT IS ...
THE EVER POPULAR
8022A HAND-HELD DMM
Consider the following features
6 resis tance ranges from 200 ohm20 ohms.
8 current ranges from 2mA - 2A

AC/ OC
10 voltage ranges from 200 m v1000v DC- 200 mc-7S0V AC.
Pocket size - weighing only 370
gms.
Full overload pro tection - will
withstand 6kv spikes.
Rugged construc tion - virtually in ·
destructable .
Meets tough military specs. - drop
proof .
In line. pushbutton opera tion for
single-handed u seage .
Incorpora tes low power cmos chip
for low powe r consumption .
All this plus a 2-year fullguaranlce.

NOW only £75
Carriage and Insurance (3

,

I

.....

r-, _

: ., .

'.-"f

• ••

-,

.

8010A AND 8012A
BENCH MODEL D.M.M.s
Th e 80 1OA is a general pu rpose, bench/ portable digital
l11 ulti rne t er with more functions and features than ever
o ff ered for such a low price. It s compan ion, th e 8012A,
has id entical characte ri stics except that it has two
tt(tditiunallow resistance rang es, 20 and 200 to replace

Soft carrying case
£7 extra

th e 80l0A 's lOampere Current rang e

The 80 t OA "nd 80 12A fea ture:
10 voltage ra nges from 200mv· l ODDv dc, 200mv-7 5v ac

Even more sophisticated the Fluke 8020A.
Identi ca l in most respects to the 8022A but in addition
incorporates a conductance rang e from 2mS-200nS .

3 con ductance ranges from 2 rnS-200nS.
6 resistanc e rang es from 2000 -20mO - the 80 12A has
two adriiliollCl I resistance range s 20 and 200.

10 ClIrrent r""ges Irom 200/lA-2A AC/ DC . the 801 OA

,

,

IFLUKEI

11iI S.two (lddi ti o n;:1I current ranges 1OA AC and 1DA DC

Price £125

801 OA £159

8012A £199

Carriage and Insurance £3.

Carriage and Insurance £3.00
A handsom e soft ca rryin g case is included (this model only)

Thf! 80 1DA is also available with two rechargeab le
Nicc-HI $ize C batleri cs in stal led in op ti on - 01 a + £179.00.

PLEASE ADD 15% VAT TO ALL ORDERS except where items marked ·'VAT Included·· . CALLERS WELCOME .
We are open 9 a.m.-6 p.m. Monday-Saturdays. We carry a very large selection of electronic components and electra-mechanical items. Special quotations
on quantities.

ELECTRO-TECH COMPONENTS LTD.
364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667

INDEX TO ADVERTISERS
A.H. Supplies .
A.J.H. Electronics
Amateur Electronics
Amateur Radio Exchange
Ambit International
Amcomm Services
Barrie Electronics
Bedford Audio
Bib Hi- Fi Accessories Ltd
Bi-Pak
BirkettJ
Bowes Electronics C
Bredhurst Electronics .
British Institute of Engineering
Technology
8ritish National Radio &
Electronic s School .
Brookes B
Bull J .
Burneze

84
8
31
53, 66
.6, 7
25
91
78
54
9

4
4
Cover 11
86
94
66
13
89

Cambridge Kits
CDI Systems Ltd
Caranna C
Catronics Ltd ..
Chordgate Ltd
Chrom atronics
Colomor (Electionics) Lld
Cox Radio (Sussex) Lld
C.R. Supply Co

90
88
89
11
8
7
85
88
88

Oatong Electronics

66

Electrovalue Ltd
Electro-Tech Components Ltd .
Efectronics Mail Order

11
93
86
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Flaidine Supplies

90

Garex Electronics
Gemini Electron ic Components
Gemini Communicati ons
Golledge Electronics PR
GT Technical Inform ation Service
G2 Dym A erial s

78
12
88
89
88

H.M , Electronics
HAC. Shortwave
Harversons Surplu s Co
Henry's Radio
Homebru Radio

90
78
10
87
78

I.C.S. Intertext
I.L.P. Electronics Ltd
Intel
Lee Electronics
Leeds Amateu r Radio .
Lexto n Harvey
Lowe Electronics

72

11 , 89
5.14. 15
12
26
16
65
. .. 2, 3

Macro Marketing
Manor Supplies
Maplin Electronic Supplies
Ma rco Trading
Marshall A (London) Ltd
Mhef Electronics
Microwave Modules
Modular Elec tronics
MunroW

87
8
Cover IV
7
4
90
12
85
7

Newnes Butterworths. ,.
Northern Communications

91

Orion Scientific Products
Osmabet

6
84

72

P.C. Electronics
P.M . Components
Partridge Electronics
Precision Petite
Pro gressive Radio

88
90
8
6
10

RST Valve M ail Order ..
Radi o Component Specialists .
Radi o Shack
Rapid Resu lts College ...
R & 1V Components

94
84
32
89
87

S. E.M .
Sandwell Plant Ltd
Science of Cambridge ..
Scientific Wire Company
Solid State Security
Southern Valve
South West Aerial Systems
South Midlands Communications
Stephens-James Ltd .
Sunmit Electro nics
Swanley El ec tronics
Technomalic Lld
Tempu s
Th ane t Electronics

5
90
82.83
90
87
88
88

77
66
10
86
86
85
95 , 96. Cover III

V & F Smallcralt
Van Karen Publishing .

6
88

Waters & Stanton
Watford Electronics
Western El ectroni cs
West London Direct Supplies .
Wilmslow Audio
Wood & Douglas
Wye Valley Electronics

71
92

72
84
90
94
10

93

will revolutionise every human activity over the next ten years.
Knowledge of its operation and its use is vital. Knowledge you
can attain, through us, in simple, easy to understand stages.
Learn the technology of the future today in your own home.

MASTER ELECTRONICS

WAY

•
•
•

Building an oscilloscope.
• Recognition of comp;ts.
Understanding circuit diagrams . • Handling all types Solid State 'Chips'.
Carry out over 40 experiments on basic circuits and on digital electronics.

•

Testing and servicing of Radio, T . V., Hi- Fi and all types of modern
computer ised equipment .

MASTER COMPUTERS

LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW

THEY WORK - THEIR ' LANGUAGE' AND HOW TO DO PROGRAMS.
•

Complete Home Study library .
• Special educational MiniComputer supplied ready for use . • Self Test program exercise.

•

Services of skilled tutor ava ilable.

MASTER THE REST
• Radio Amateurs Licence . • Logic/ Digital techniques.

I

• Examination courses (City & Guilds etc . ) in electronics.
• Semi-conductor technology.
• Kits for Signal Generators - Digital Meters etc.

HST
A231
CL33
OYBS/7
OYB02
EBBCC
E1BOF
EB10F
EA8CBO
E891
E8FBO
E8FB9
EC91
ECC33
ECC35
ECCB1
ECCB2
ECCB3
ECCB5
ECCBB
ECC91
ECFBO
ECH35
ECH42
ECHB1
ECLBO
EC LB2
ECLB3
ECLBS
EF37A
EF39
EF41
EF42
EF50
EF54
EF55
EFBO
EFBS
EF91
EF92
EF1B3
EF1B4
EH90

EL32

EL33
EL34
EL3S
ELB1
ELB4
HB6
EL91
EL95
EL3S0
EMB1

£p

'·'0
2·00
0·B4
0·84
3·36
B·40
'4·47
' ·20
0·B2
0.50
0·85
7·56
3·50
3·50
0·8B
0·72
O·BB
'·20
' ·90
B·93

'·08
2·00
'·'5
' ·20
'·00
'.00
'·50
' .20
3·50
2.75
2·00
2·00
' ·50
5·00
2·50
O·BO
'·52
'·80
5 ·B'
O·BO
0·84
'·40
'·50
3·50
2·20
' ·60
2·50
' ·00
2·50
7·'4
'·32
8·50
'·00

r------------------------;

I
I
I
I

F
R
E

PIC,Ht! 50:11(1 \' (]:I'

PYB1
0·84
PYB2
0·80
PYB3
0·70
PYBB
0·88
PY500A , ·80
PYBOO
0·84
PYB01
0·84
QOV02-S '2 ·56
QOV03- 10
5·80
OQV03-20A
'7 ·50
QOVOS-40A
36·34
OV03-12 4·46
A1B
4.25
A19
' ·20
SP41
6·00
SPS1
2·00
UI9
'3·75
U25
'·'6
U2S
'·44
U37
9·00
UABCBO ' ·25
UBFB9
' ·20
UCH42
' .20
UCHB1
2·32
UCLB2
, ·04
UCLB3
' ·44
UFB9
' ·44
Ul41
2·50
ULB4
'.20
UY41
' .25
UYB5
'·04
VA105/30 ' ·92
VA 150/30 '·92
2759
'6·80
2B03U
7·90
2021
3·50
382B
'6·80
4cx250B
27 ·50
5A4GY
2·00
5U4G
'·52
5V4G
'·52
5Y3GT
0·B5
523
'·50
524GT
'·50
6/3 0L2 '.56
SAB7
'·50
SAHS
4.7'
SAK5
3·60
SAL5
0·82
SAMS
' ·80

6AN5
6ANBA
6A05
SAA5
SASS
SA57GA
SATS
SAU5GT
SAUS
SAWBA
S87
S8B
SBA6
SBA7
S8ES
S8HS
68J6
68NS
6807A
68A7
S8AB
6857
SBW6
SBW7
682S
SC4
SC6
SC8SA
SCOSGA
SCHS
SCL6
6CW4
606
S005
6EAB
SEH5
SF6
6GkS
SHS
SH56
SJ5
SJ6
SJ7
SJBSA
SJSSC
SK4N
SKSGT
SK7
6KB
SKOS
SLSG
SLSGC
SL7
SLOS

..

I
I
I
I

I d'l'llnli! re sWd In -

PRACTICAL EL ECTRON ICS ,...
COMPUTE A TECHNOLOGY .. .
OTHER SUBJEC TS ...

E

'"'00'" "":

..

. ... ...:

BLOCK C.\P$ "L,,;.,SE

I

PW/ S/ 813

I

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL

I

I

4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS.

I

L...- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ---l

4 ·74
3·45
0·96
'·98
4·98
6·75
0·85
4·32
, ·08
3·39
' ·50
' ·75
1·00
5·'2
' .08
1·52
' ·08
' ·65
3·72
4·00
' ·75
4·00
4·00
' ·52
2·37
0·88
' ·75
2·49
5·07
8·50
3·72

7·6B

' ·75
5·94
2·94
' ·85
' ·75
2·67
'·50
3·77
2·50
3·50
2·50
4·56
5·58
' ·25
' ·30
' ·50
1.75
6·36
2·50
2·50
2·00
6·72

Open daily to callers: MOfl -Fri 9 a,m.- S p.m.
Valves. Tu bes and Transistors Closed Saturday
Terms c.w.a. only l el. 01-677 2424 -7.
Prices excluding Quotations for any types not listed S.A.E.
VAT add 15%
Post and packing 3Sp pet order

br n, h Wt,

: \, -

IWOOD

VALVE MAIL ORDER CO_
Climax House
159 Fallsbrook Road, London SW16 6ED
SPECIAL EXPRESS MAIL ORDER SERVICE

EMB7
' ·50
EN91
3·50
EY51
'·75
EYBS
0·84
EYBB
' ·75
EY500A ,·94
E2BO
0·84
E2B1
0·B4
GY501
2·75
G232
'·25
G233
4·00
G234
2·50
GZ3 7
4·00
KTS1
3·50
KT6S
'0 ·00
KT77
B·OO
KTBB
'2 ·00
N7B
9·00
OA2
082
2·55
OC3
'·92
003
' ·92
PCB6
'·40
PCBB
' ·40
PC92
' ·28
PC97
' ·20
PC900
' ·20
PCFBO
' ·00
PCFB2
' ·00
PCFBS
' ·60
PCFBOI ' ·60
PCFB02 '·90
PCFB05 ' ·60
PCFBOB ' ·60
PCH200 ' .60
PCLB2
'·00
PCLB3
2·00
PCLB4
'·00
PCl85
' ·OB
PCLBS
' ·08
PCLB05 ,·08
P0500
3·60
PFL200 ' ·80
PL3S
' ·20
PLB1
' ·20
PLB2
' ·20
PLB3
2·22
PLB4
'·OB
PL504
' ·40
PL50B
'·80
PL509
3·20
PL519
3·20
PLB02
2·96
PY33
'·'0

FREE

Telex

946708

S07
6SA7
6SC7
SSJ7
SSK7
SSL7GT
6SN7GT
S5S7
SSG7M
SUB
SV6GT
SX4
SX5GT
7C5
7CS
7S7
12ATS
12AT7
12AU7
12AX7
128AS
128ES
128Y7
12BY7A

12HG7
30FL 1/2
30P4
30P19
30PL13
30PL14
75C1
B5A2
90C1
'50B2

150C2
150C4
572B
B05
B07

BIIA
B12A
B13

B66A
B72A
931A
2050
57S3
5B14A
5B42

SOBO
S14SA
S14S8
SBB38
S973
79S0
75BS

2·20
' ·45
'·50
' ·60
' ·30
2-68
,·60
,·80
2·50
0·80
'·60
' .20
0·85
2·95
2.25
2·25
' ·20
0·8B
0·72
0·8B
2·'9
2·43
2·70
2·70
4·17
' ·'2
' ·20
'.20
, ·80
' ·68
2·35
2·39
2·44
3·02
'·92
2·39
27 ·50
20·00
3·75
'5·93
'5 ·8B
74·67
8·85
'8_67
'4·76
6·96
3·75
3·72
'2·09
6·85
8·96
7·06
" ·19
3·87
9·96
'0·'4

Prices correct
when going
10 press

& DOUGLAS

I

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.

I

I

70FM05TR In case you missed October's review of this
single channel FM transceiver for 70 cms here are a few details. The
receiver sensi tivit y is typically 0.4jJV and uses dual gate MOSFETS
and a high Quality crystal filter. The audio output drives an 80
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 1 i".
Kit
RX £38 .50
Assembled
RX £47.25
TX £17 .80
TX £25 .95
70M C06TR When one channel is not enough then by adding
this two pcb set you will have 6 channels on tx/rx. This includes a
toneburst for repe a ters and a scanner to ease monitoring .
Kit
RX £18 _60
Assembled
RX £26 .05
TX£11 .30
TX£18 .10
144SY25B An FM synthesiser for 25KHz steps at 144146MHz. The out put frequencies are 5 · 5, 11 , 22 or 45MHz on
receive and 6, 12 or 24M Hz on transmit. This will feed most
commercial rad io t elephones 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
I NTE R ESTE D? If you would
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 p e rform 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
BASINGSTOKE, HANTS RG26 6JB
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"NEW" IC24G

The Famous IC240 has finally been replaced . Many thousands
are in use and its popularity was due in part to simiplicity of
operation, sensitivity and superb audio on TX and RX. The new
IC24G has these and other features :Full 80 channels selected by easy to operate press button
thumbwh eel switches. Readout is by channel numbers. ie : S21
521 , S 16 = 516 and for the lower part of the band 144.5 =
420. This readout can be clearly seen in the brightest of
sun light. Duplex and reverse duplex is provided along with a
crysta l controlled tone call. Hi-10w and Lo-1w RF output is
available, along with a 12tKHz upshift, should the new channel
spacing be necessary. The old IC240 proved to be the most
reliable rig we have ever sold - the IC24G, because it is so
similar, looks like following the same pattern.
Rem ember, for mobile use a rig MUST be easy to operate to be
safe.

£199.00

TONO
Tono Theta 7OO0E
A great computer
on offer from Thanet
The new THETA 7000E means that every Amateur
can enjoy the visual display of CW . RTTY and
ASCII in both transmit and receive modes. Just
co nnect the TO NO to any TV set via the antenna
terminals or to a page printer from the parallel
port provided . Bring up your CW speed in receiving
or sending by either watching receiver sent or

from recorded cassettes. Connection to the
transceiver is via the key. phone and mic sockets.
Some of the Outstanding Features

- 2 pages 32chr x 16 lines split screen for Rx &

COMMUNICATIONS COMPUTER THETA 0-7000E Tx if required • Automa tic transmit/ receive
switch • Anti -noise circuit. • Bat tery backed ·up
(}'7000E
UHF and Composite V ideo Output· Pr inter
interface • W ide range of transmitting and receiv ing

speeds - 10CW speeds + BRTTY • Bu ilt·i n
demodulator for high performance for 170 , 425
and 820 Hz shift • Crystal controlled m odulator
for ASFK - Hi or Lo tone· Convenient ASCII
kevarranaement • Large capacity
mem ory

memory 7 channel s of 64chrs • Send funct io n
• Buffer memory - 53 character type ahead, rub
out function • Simulta neous access of the memory
- 53 character type ah
LF (tine feed l cancel fun ction • C ursor co ntrol
function • Word mode operation • Automatic

• Word Wrap around function· Transmit/receive
in ASCII mode or RTTY • CW indentification
funct ion· Mark and break (space and break)
system· Monitor circuit & CW practice function
• Variable CW weights • Cross pattern checking
output terminal • Log computer output provided
• Test message function (Ry and OBF).
Phone or write for the price list of accessories f or

CR / LF (72. 60 or BO chrs per linel • Ech o function this unit.

RETAIL PRICE LIST
MODEL

DESCRIPTION

Th eta-7000E

Communications Computer
(Send and Receive)
Communications Computer
(Receive only)
12" Data Display Monitor
(80 char/ l max, BNV)
(Video bandwidth = 18 M Hz)
12" Data Display Monitor
80" char/ l max. Greenl
(Video bandwidth = 18 MHz)
10" Data Display Monitor
(64 char/ l max. BNV)
(Video bandwidth = 18 MHzl
Impact Dot Printer
(9 x 7 Dots, 132 cha r/ l maxi
Printer Socket for Th et a-7000E
144M Hz RF Pre-Ampl ifie rmast head - very low noise complete
with station controller
430 MHz RF Pre-Amplifiermast head - low noise complete
with station co nt roller
430 MHz SWR and Power Meter
(200W max.)
1.8-160 MHz SWR and Power Meter
1200W m ax.)

Th eta- 350
CRT- 12
CR T- 12G
CRT- l 0
HC-800
SK-7
RX- 144
RX- 4 30
ASW-430
ASW- 180

TOTAL
incVAT
640.00
325 .00
121 .00
131 .00
109.50
590.00
18.32
68 .70
75 .10
49.50
45 .80

IThanetfor ,. ·'IICOMI
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As Versatile As An Egg I
SO GET CRACKING WITH ONE

IC-ZE HandyTalky £159INCL.
CHECK THE FEATURES

+5kHz SWITCH - adds 5kHz to the
FULL Y SYNTHESIZED - covering
indicated frequency.
144-145.995 in 4005kHz steps.
DUPLEX SIMPLEX SWITCH - gives
POWER OUTPUT - 1.5W with the
simplex or plus'600kHz or minus 600
9V rechargeable battery pack as supplied
kHz Transmit.
- but lower or higher output available
H I-LOW SWITCH - reduces power outwith the optional 6V or 12V packs.
put from 1.5W to 150mW reducing
BNC ANTENNA OUTPUT SOCKET battery drain.
50 ohms for connecting to another
EXTERNAL MICROPHONE JACK antenna or use the Rubber Duck supplied. If you do not wish to use the built-in
electret condenser mic an OPtional
SEND/BATTERY INDICATOR - lights m icrophone/speaker with PTT control
during transmit, but when battery power
can be used. Useful for pocket operation.
falls below 6V it doesn't light indicating
EXTERNAL SPEAKER JACK - for
the need for a recharge.
speaker or earphone.
This little beauty is suppl ied ready to go
FREQUENCY SELECTION - by
complete with nicad battery pack, '
thumbwheel switches, indicating the
charger , rubber duck.
frequency .

','" . ,::§

-" t:
::

IC2E OPTIONS
BATTERY PACKS

CHARGERS ETC

ICBP3

9 VOLT PACK (AS FITTEO)
REPLACEMENT

£15 .50

ICBP2

(7.2 VOLT) (1 WATT)

£22.00

tCBP4

EMPTY CASE (WILL TAKE SIX
'AA ' SIZE NI-CADS)

ICBP5

11 VOLT PACK (2-3 WATTS)

£5.00

£30.50

IC-DCl

9VOLTREGULATORPACK

£7.50

IC-CPl

CAR CHARGER LEAD WITH
CIGAR PLUG

£2.75

IC-BC25 CHARGER FOR BP3 AS
SUPPLIED
IC-BC30

£3,70

£34,00
DESK CHARGER FOR
ALL NI-CAD PACKS
FAST FOR I C.-BP5 + BP2 (1Y2 hours)

THE LATEST 2M MULTIMODE BASE STATION

the ICOM IC 251E

.&_--

Facilities Include:
Fm , USB , LSB & Cw.
Built in scanner and
memories.
Bright Green Digital
Readout.

only
£4791NCL.

SEND FOR TECHNICAL DETAILS
AGENTS (PHONE FIRST - evenings and weekends only)
Scotland
North West

Jack GM8GEC (031 -665-2420)
Gordon G3LEQ (Knutsford (0565) 4040)

VIS<
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IC-255EAnexperts mobile
choice

25 Watts - 5 Memories - Scanning - 600kHz
AND User Selectable Repeater Shift - Full Coverage in 5kHz or 25kHz Steps.
Crystal con trolled Tone Burst
Full ba nd coverage - extendable to 148MH z if required
Four digit LED display
25 Watts output o r lW low power
A super b receiver using grounded gate F ET front end
Scanning over a user program m able ra nge

Memory scan
Stop o n em pt y or busy channels

•

T "n ing in 25kHz or 5kHz steps
5 Memories - retained w hile the power is con nected to the rig
Bu ilt· in 600kHz Repeater Sh ift

Alternative progra mmable shift
Reverse Repea ter faci lities

..

RIT I': 3k H z for t hose off channel stations)
Scan con trol fro m the micropho ne (optio nal mic available)
Good lo ud aud io
Optically co upl ed t uning be twee n contro l knob and CPU
Multiway 24 pin socke t on back for touch pad, comp uter, or externa l con tro l
R u gged modular PA IG uara n teed of course l )
Mobile moun t w h ich ca n be padlocked
Up-down sca nn ing microphone availab le

CAN YOU RESIST SUCH A TEMPTATION

EnjoyVHFmobile
at it's best-IC-260E
The IC-260E offers such extras as full frequency read
out, upper and lower sideband , and scanning as well as
FM and CW. Thus, it makes an ideal base station, when
used with a DC power supply, as well as a mobile. Now
supplied with up- down scanning mic.

£ 339

144MHz ALL·MODE TRANSCEIVER INCORPORATING A
MICRO-COMPUTER - CPU control with leom 's original
programs provides various operating capabilities. No backlash
dial controlled by Icom's unique photo-chopper circuit.
Band edge detector and Endless System provides out-of-band
protection. No variable capacitors or dial gear , giving problem·
free use. The IC-260E provides FM, USB , LSB , CW coverage
in the 144-146MHz frequency range. Thus the IC-260E can
be used for mobile, OX, local calls and satellite work. Easily
extendable to 144-148.
MULTI PURPOSE SCANNING - Memory scan allows you
to monitor three different memory channels. Program Scan
provides scanning between two programmed frequencies.
Adjustable scanning speed. Auto-stop stops scanning when
a signal is received, in all modes.
DUAL VFO'S - Two separate VFO' s can be used eit her
independently or together for simple x operation, and any
desired frequency split in duplex operation.
CONTINUOUS TUNING SYSTEM - lcoin's new continuous
tuning system features an LED display that follows the tun ing
knob movement and provides an extremely accurate readout.

INCl.

Frequencies are displayed in 7 LED digits representing
1OOMHz to 100Hz d igits. When in Duplex and using the
tuning-knob the two VFO's track together . Automatic
recycling r estarts tuning at the top of the band , Le. 145.999 .9
MHz when the dial goes below 144.000.0MHz. Recycling
changes 145.999MHz to 144.000.0MHz as well. Ouick tuning
in 1 kHz steps is available , and fine tuning in 100Hz steps in
the FM mode, is provided for trouble-free OSO .
OUTSTANDING PERFORMANCE - The RF amplifier and
first mi xer circuits using MOS FEr's and other circuits
provide excellent Cross Modulation and Two Signal
Selectivity characteristics . The IC-260E has excellent
sensitivity demanded especially for mobile operation, high
stability and with Crystal Filter s having h igh shape factors
and exceptional selectivity. The transmitter uses a balanced
mixer in a single conversion system, a band pass filter and a
high performance low pass filter . This system provides
distortion free signals with a minimum spurious radiation
level for an output of 10W or more.
ADDITIONAL CIRCUITS - The IC-260E has a built-in
Noise Blanke r, CW Break-in CW Monitor, APC and many
other circuits for your convenience. The IC-260E has everything you need to really enjoy VHF operation, in an
axtremely compact rugged transceiver.

Thanetfor C.4IICOMI
www.americanradiohistory.com

143 RECUlVER RD .,
BElTINGE,
HERNE BAY, KENT.
Tel : 02273/63859

Make it for a Song!
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Maplin Matinee

Amazing Value
For Only

£299.95

+ £99 .50 for cabinet if required.

Easy to build . La test tec hnology - means less
and
80 % less
cost,
less components
wiring. Comparable with organs selling for up
to £ I ,000.00. Two 49-note manuals . 13-note
peda lboard . All
organ
voices
on
drawbars. Preset voices : Banjo, Accordion ,
Harpsic hord, Piano, Perc ussion . Piano sustain
Sustain on both manuals, and pedalboard .
Electronic rotor, fast and slow. Vibrato
and
Delayed
vibrato. Reve rb .
and
Auto-Wah . Glide
Manua l
(Hawaiian Guitar Sound) . Single
finger c hording plus memory . 30
Rhythms l 8 -instrument
voicing.
Major, Minor and Seventh chords.
Unique walking bass lines with each rhythm .
Unique countermelody line with each rhythm .
Truly amazing value tor money.
For full construction details contact
Maplin Electronic Supplies Ltd .

The complete buyers' guide to electronic
components. With over 300 pages , it's a
compre hensive guide to e lect ronic
components with thousands of
photographs and ill ustrations a nd page
alter page of invaluable data . Get a copy
now - it's the one cata logue you can't
afford to be wit hout.

-----------------I
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Post this coupon now for your copy of our 1981
ca ta log ue price £ I
Please send me a copy of your 320 page catalogue. I
e ncl ose £1 (Plus 25p p&p) If I a m not completely
satisfied I may return the catalogue to you a nd have my
money refunded . If you live outside the UK send £ 1.68
or 12 International Re p ly Coupons.
I enclose £ 1.25

I
I

Name
Address

I

PW5

J

Map hn El ec lrolllC Su ppl ies Ll d
All mil d 10 : P O Box 3. Rayleigh, Esse x SS6 8 lR
T" lerh on" Soulh end (0702 15541 55 Sal es (07021 552911
Shops
159 161 K'lIg SIr ee l , Hdmm ersmrlh , Lond on W6 Teleph one (0 1)7480926
284 Lond on ROMI, Wes lc lrll on·Seil , Essex Telepho ne SouIhend (0702) 554000
Both s ho ps clusI·d Mondtty s

Catalogue now on sale in all branches of

WHSM ITH

Price £1.00

