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PRODUCT NEWS

The world's first

£210

inc VAT
& Carriage

INCLUDES NICADS, CHARGER
AND HELICAL AERIAL

FULLY SYNTHESIZED
COMPACT
VHF FM MONITOR
RECEIVER

TR 2400 features:

• FULL BAND COVERAGE. 141.000·
149.995MHz
• DIRECT FREQUENCY READING IN
5KHz
STEPS
8Y
DIGITAL
THUMBWHEEL AND SLIDE SWITCH
• AUTOMATIC ELECTRONIC RF
TUNING SYSTEM FOR WIDE BAND
COVERAGE
.COMPACT AND LIGHT WEIGHT
• RUGGED. RELIABLE DOUBLE
SIDED GLASS·EPOXY PRINTED
CIRCUIT BOARD
• HIGH PERFORMANCE MINI
RUBBER FLEXIBLE ANTENNA
• INCLUDES NICADS AND CHARGER

•

Large L.C.D. frequency readout.
Readable in direct sun-light. Shows
receive and transmit frequencies.
• 10 memories with battery back-up.
• Automatic memory scan for "busy" or
"open" channels.
• Mode switch for simplex repeater offset.
Full reverse repeater on momentary switch.
• Up/down manual scan in single or fast
continuous 5kHz steps.
• Two lock switc hes to prevent accidental
frequency change and accidental
transmission.
• More than l.5W output.

TRANSCEIVERS

H.F.

H.F.

TRIO TSI20V
DENTRON HF200A + PSU
TRIO TSI20S
TRIO TS520SE
YAESU FT707
YAESU FTIOIZ
YA ESU FTIOIZD
TRIO TSl80S(wilh DFC)
YAESU FT I07M

£347.00
£347.00
£432.00
£07.00
£523.00
£574.00
£661.00
£679.00
£859.00

2.M. MOBILES
FDK Multi 700EX
FDK FM2025
STANDARD C8800
ICOM IC255E
TRIOTR 7800

£199.00
£250.00
£250.00
£255.00
£265.00

HANDHELDS
FDK PA LM 11
YAESU FT202R
FDK PALMSIZER
ICOM ICZE
FDK PALM IV
AOR AR240A
TRIOTR 2300
YAESU ET207R
TRIOTR 2400

£99.00
£119.00
£149.00
£159.00
£159.00
£165.00
£166.00
£199.00
£210.00

2.M. MUL TIMODES
FDK MULTI150E

£299.00
£339.00
£345.00
£479.00

ICOM 1C260E
TR IO TR9000
ICOM IC25 1E
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ACCESSORIES

RECEIVERS

. LOWESRX 30
YAESU FRG7
TRIO RIOOO
YAESU FRG7000

(Carriage 15p)

£178.00
£199.00
£298.00
£359.00

2.M.F.M.

£45.00
£99.00
£105.00
£258.00

SEARCH 9
A.O.R. AR22
FDK TM568
8EARCAT 220F8

MARINE V.H.F.

£45.00
£69.00
£115.00
£258.00

SEARCH 9

S.R.ll (+ scan)

TM568
8EARC AT 220F8

AIRBAND

WALTHAM WI 44
R517
AP I2
8EARC AT nOF8

£29.95
£49.95
£120.00
£258.00

MICROPHONES

500 HAND
SHURE 201 HAND
YAESU YD 148 DESK
S HURE 444 HAND

£6.75
£14.50
£22.95
£32.75

WORLD CLOCKS

8

£18.40
£24.50

SWR25
SWIIO
CN620

£13.00
£35.00
£52.11

TR24
TR24D

SWRMETERS
CO-AX SWITCHES
2 Way TOGGE
2 Way ROC KER
5 Way ROTARY

£6.50
£9.10
£10.20

A.T.V's.

KX2 FOR LISTENERS
TRIOATI 20
TRIOAT200

£29.95
£55.20
£82.10

ROTATORS

SAFETY
KEEP BOTH HANDS ON THE WHEEL
USING THE LATEST IN MOBILE MICROPHONES
These consist of a high quality condensor microphone used in
conjunction with an F.E.T. preamplifier with approx. 12dB gain.
Fix the boom microphone to a convenient point such as the sun
visor. Position the amplifier and TX/ RX switch on the gear
lever. Connect the mic plug and power lead and its ready ror

use.
MM2025
MEX55

00.9' ine. VAT (carriage 50p)
.£27.'0 Inc. VAT (carriage 50p)

SERVICE

TRI (TV + FM)
STOLLE 2050
hI VHF)
AR30{Li hI VHF
9502 COEOROT R (Med VHF)
AR40 (Med VHF)
KR400 (Med VHF)
CD44 (Med H.F. )
HAM IV (Large H.F.)

RETA

£31.00
£42.50
£47.15
£51 .00
£59.00
£105.00
£109.00
£166.75

VISIT OUR

Il PRE",,,

MON-SAT 9-5.30

SES

INSTANTH.P. -ACCESS-BARCLAYCARD-PARTEXCHANGE

MID SUSSEX HOUSE· HIGH ST.· HANDCROSS· WEST SUSSEX RH17 6BW
MAIL ORDER
TEL: 0444400786 9am-S.30pm
RETAIL CALLERS
TO ORDER ANY OF THE ABOVE ITEMS SIMPLY WRITE. ENCLOSING A CHEQUE OR PHONE YOUR CREDIT CARD NUMBER
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BRITAINS LEADING JOURNAL FOR THE RADIO & ELECTRONIC CONSTRUCTOR
Published by IPC Magazines Ltd., Westover House, West Quay Rd., POOLE, Dorset BH151JG
QUERIES
While we will always try to assist readers
in difficulties with a Practical Wireless
project, we cannot offer advice on
modifications to our designs, nor on commercial radio, TV or electronic equipment.
Please address your letters to the Editor,
Practical Wireless, at the above address,
giving a clear description of the problem
and enclosing a stamped self-addressed
envelope. Only one project per letter please.
Components are usually available from
advertisers. A source will be suggested for
difficult items.
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Leader: Making Haste Slowly
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Radio Special Product Report

37

Sugiyama F850 h.f./v .h.f. transceiver
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Air Test
Datong Up-converter and Trio TR-2400 2m

69
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Editorial Announcements
Production Lines

hand-held transceiver

· A/an Martin

Information on the latest products

49

Kindly Note
Dual Trace Unit, Feb and March 1980

SUBSCRIPTIONS
Subscriptions are available to both home
and overseas addresses at £ 11 .80 .per
annum, from "Practical Wireless" Subscription Department, Oakfield House,
Perrymount Road, Haywards Heath,
West Sussex RH16 3DH.

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues of PW
are available at 85p each, including post
and packing to addresses at home and
overseas.
8inders are available (Price £4.30 to UK
addresses and overseas, including post and
packing) each accommodating one volume
of PW. Please state the year and volume
number for which the binder is
required.
Send your orders to Post Sales Department, I PC Magazines Ltd., Lavington
House, 25 Lavington Street, London
SE10PF.
All prices include VAT where appropriate.
Please make cheques, postal orders, etc.,
payable to IPC Magazines Limited.
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PW"Tamar"-2

· R. S. Hewes

Continuing the circuit description

32

J . P. Macau/ey

Linear Frequency Meter
A useful instrument for the bench

44

Transceiver Power Unit

R. A. Ganderton

Stabilised and protected for home use

55

· R. A. Penfold

Beginners 2m Converter
Listen to the 2m band on your s.w. receiver

64

PW"Nimbus"-6

M . Tooley & D. Whitfield

Toneburst and Repeater Timer Module

D
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28

Audio Power Amplifiers-1

M. J. Darby

The how and why of amplifier design

40

J. B. Dance

IC of the Month
The IlA 78S40 switching regulator

50

Introducing RTTY-1

Jeff Maynard

The history of this fascinating branch of communications

72
COPYRIGHT

© IPC Magazines Limited 1980. Copyright
in . all drawings, photographs and articles
published in Practical Wireless is fully
protected and reproduction or imitation in
whole or in part is expressly forbidden .
1>.11 reasonable precautions are taken by
Practical Wireless to ensure that th e advice
and data given to readers are reliabl e. We
cannot however guarantee it and we cannot accept legal responsibility for it. Prices
are those current as we go to press.

On the Air
Amateur Bands
Medium Wave OX
Short Wave Broadcasts
VHF Bands
VH F Personality-George Grzebieniak

Eric Dowdeswel/
Charles Mol/ay
Charles Mol/ay
Ran Ham
. Ran Ham

Our October issue will be published about 5 September
(for details see page 43)
.

Road, Hay wards Heath.
PRACTI CAL WIR ELESS is sold
10 th e following cond itio ns. namel y t ha t It sl,l all not, wlIhou t the written consent of the Publi shers first havin g been given. be lent.
hired out
o r otherWise disposed of by way of Trade, at more tha n the reco mmended selli ng price shown on the cover. excl udmg Eire
th e sell ing price is subject to V.A.T , and that it shall not be lent. resold. tured o ut or
otherwise disposed of in a mUl llAled condition o r in any unauthorised cover by way of Trade or affix.ed to or as part of any publir.::atio n or advertising. li terary o r J'l ic lo rin l matter whatsoever.

Technical
T..aining in
Radio,
Television and
Elect..onics

QUALITY REEL TO
REEL & CASSETTE TAPE HEADS + MECHANISMS

A NEW TAPE HEAD
COULD TRANSFORM
THE QUALITY OF
YOUR TAPE RECORDER

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

MEET OUR NEW C42RPS18. THE HI GH PERFORMANCE STEREO
HEAD WITH SEPARATE RECORD & PLAYBACK CHANNELS
FOR IMPROVED DYNAMIC RANGE & RECORD MONITORING.

POPULAR UNIVERSAL CASSETTE TAPE HEADS
812·01 Mono Playback_................... £1 .89
812·02 Mono RltCordlPl.ybeck•.•.•• N. £4.02
824-01 StlrlO Playback ..........
£3.30
824-02 Stereo RltCord/Plbk ............... £6.66
824-01 Sureo RIP. (OolbV StsmI .• _..£1.81
C42RPH20 Stereo S£NDUST RIP.... £9.28
C42Rpt ES01 Stereo combined
RIP + £rl5l. ......_ ..._ £1 0.93

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."

N . . . . . .. ..

C42RPHG4 Stereo GLASS FERRITE RIP._. £11.60
C42RPS18 Stlreo TWIN GAP R+P ...•••••.••.. N£2S.21
E12·09 Mono/stereo eme ............................ £ 1.85
822·02 Twin track RIP _.......................... £ 5.91

C44RPHD3 Quid %tllCk RiP....................... £13.11
C44RP2£SOl QUid % track combined
RIP + EIIM! _.........__ ...._.. £26.45
C22ES02 Twin hili mek If'lSf ................_ .. £ 4.12

SEND FOR OUR TAPE HEAD CATA LOGUE 50p

City and Guilds Certificates
Excellent job prospects await those wh.o 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 Cert ificate

FUEL ECONOMY

Diploma Courses
Colour TV Servicing
Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Installations and Contracting

Qualify for a New Career
Home study courses for leading professional examinations
and diploma courses for business and technical subjects:G.C.E.
Engineering
Purchasing
60 subjects
Farming
Sales
at "0" &
Heating
Storekeeping
"A" levels
Industrial
Work Study
Accountancy
Management
Air
Mechanical
Conditioning
Building

FUELSTRETCHER, the leading UK in-car petrol computer, now available in
kil form to save ££££££'s from start 10 finish.
You have a choice from two kits:
FSX20 gives accurate instantaneous digital mpg readings to obtain
maximum fuel economy. Standard features include choice of two update
frequencies, automatic clear down under idling and owner calibration
facility.
FSX10 gives a digital gallons used reading to allow determination of total
fuel and average mpg.
Kits are complete with all necessary components and comprehensive
instructions. All components guaranteed for 12 months, fulltechnicat backup services available.
.

POST OR PHONE TODAY FOR FREE BOOKLET.
iIi

ENVIROSYSTEMS LTO., Oep!. PW
Hampsfell Road , Grange-over-Sands, Cumbria, LA11 6BE.
Tel: 044 B4 4233/4

International Co....espondence
ICS To:
Schools
SINCE

1890

Dept. Y276 Intertext House. London
SW8 4UJ or telephone 622 9911
Subject of Interest . .. . ......... . ..... . . • .•. . ... . .•.•...•.•. • ... . . .

Name ... ............ . .. . . . .. . . . ........ . . . . . . .. .... . . . . . . . . . .. .
Address . . ...• . • . • . . . .. . .. . . . •. . ... .. . • . • .•. . ...• . • . . ... . . .. ....

•

Name ............................................................................................................ .
Address ................ ............................... .......................................................... .
Phone your order with Access or Barclaycard
inc. VAT & p&p.

Qty Rqd. I enclose cheque/

_ _--j POs for £ ............................ ..
1' P;...I;..:0"'p..::.tio.:;.:n+_.......::£..::.65.:;.:...::.90"-_-t_ _--i Cheque No ... ..... ..
FSX10
£34.80
'Pelrollnjection

..
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Unique in concept -the home computer that grows as you dol

N·

he Acorn Atom
E120

I.

plusVATand p&p.

An outstanding
personal
computer kit

The ATOM - a definitive personal computer.
Simple-ta-build, simple-ta-operate. But a really
powerful full-facility computer. And designed on an
expandable basis. You can buy a superb expanded
package now-tailored to your needs. Or, you can
just the standard Atom kit, and, as you grow in
confidence and knowledge, add more chips. No need to
replace your equipment. No need to worry that your
investment will be overtaken by new technology. As you
need more power, more facilities, you can add them!
'The picture shown demonstrates mixed graphics and characters In three shades of grey
provided by the Standard Atom .

The standard ATOM kit includes:
• Full sized QWERTY keyboard • Rugged polystyrene case
• Fibreglass PCB. 2K RAM. SK ROM. 23 integrated circuits
• Full assembly instructions including tests for fault-finding.
(Once built, connect it to any domestic TV and power source)
• Power requirement: SV at SOO M A. ATOM power unit available.
See coupon. PLUS FREE MANUAL written in
two sections - teach yourself BASIC and
machine code for those with no knowledge
of computers, and a reference section
giving a complete description of the
ATOM's facilities. All sections are fully
illustrated with example programs.
The ATOM concept
Adding chips into sockets on the PCB allows you to progress
in affordable steps to large-scale expansion. You can see from
the specifications that the RAM can be increased to 12K allowing high resolution (256 x 192) graphics. Two further ROM chips,
e.g. maths functions, can be added directly to the board giving
a 16K capacity. In addition to 5 I/O lines partly used by the
cassette interface, an optional VIA device can provide varied
I/ Oand timer functions and via a buffer device allow direct
printer drive. An optional module provides red , green and blue
signals for colour. An in·board connector strip takes the ATOM
communications loop interface. Any number of ATOMs may be
linked to each other - or to a master system with mass storage/

hard copy facility. Interface with other ACORN cards is simplicity
itself. Anyone ACORN card may be fitted internally.
So you can see there are a vast number of modular options and
additions available, expanding with your ability and your budget.
The ATOM hardware includes:
.Memory from 2K to 12K RAM on board (up to 35K in case)
.SK to 16K ROM (two 4K additions) .6502 processor .Video
Display allows high resolution (256 x 192) graphics and red,
green and blue output .Cassette Interface-CUTS 300 baud
.Loudspeaker allows tone generation of any frequency
.Channel 36 UHF Modulator Output. Bus output includes
internal connections for Acorn Eurocard.
The ATOM software includes:
.32·bit arithmetic (±2,000,000,000) .High speed execution
.43 standard/ extended BASIC commands .Variable length
strings (up to 256 characters) .String manipulation functions
.27 32-bit integer variables .27 additional arrays .random
number function .PUT and GET byte .WAIT command for
timing. DO-UNTIL construction. Logical opera·
tors (AND, OR, EX·OR) .L1NK to machine·code
routines. PLOT DRAW and MOVE.

Ia

CORN
CO PUTER

-

4a Market HIli,
CAMBRIDGE CB2 3NJ

Your ACORN ATOM may qualify as a business expense. To order complete the coupon below and post to Acorn Computer fo: delivery
?8
Return as received within 14 days for full money refund If not completely satisfied. All components are guaranteed with full service/repair faclhty available.

lPie=s:'d ;'7h;tc;il;:;;g7em-;- -

1
I.
I

Quantity

,

.

.
.

Item

-

-

-

---

.

TOTALS

ATOM KIT 8K + 2K (MIN)
. ATOMASS8K+2K(MIN)
ATOM KIT 12 + 12K (MAX)

. @ £140.00
@£17450
@ £255.00 .

ATOM ASS 12 + 12K (MAX)
. lK RAM SETS
4K FLOATING POINT ROM
PRINTERDRIVE
6522 VIA

@ £28950
. @ £11.22 .
@ £23.30
@ £ 10.35 .

1
1

I enclose cheque/postal order for £
Please debit my Access/Barclaycard No.

1

Signature
Name (Please print)

1
I

Address
1.
1"'% : 1
Telephone No
1
L --------------------------- !J'
.

BuHer(LS244)
MAINS POWER SUPPLY (l5amps)

@ £317
@ £]020
TOTAL
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MAINS OPERATED SOLID STATE
AM /FM STEREO TUNER

SUPERSOUND 13 HI-FI MONO AMPLIFIER
A s upe r h solid s ta te a udio a m plifie r. Bra nd new com po nents

5 si l i co n Iran !\i stors p l us :2 powe r o ut put

tra n si stor s in push-p ull.

F ull wave rectificat ion .

O ut p ut
aop ro .'( ,
13
wa ll S r .rn .s. in lO H

o hms. Freq uency response 12Hz 30 KH z ±

,db. Fu ll y

p re -amp lifi e r

separate \ lllume . Bass hoost a nd T reble cu i

wit h

Suit able fur X- 15 ohm spc<1kcrs . I npu t fo r ceramic o r
c rys ta l
Sc ns it ivil}' ap p rox. 40mV fo r rull
o u tp ut. Suppl ied rcaLly hu i lt and te sted. w ith k nobs.

escu tcheon

.

inpu t

and

Overa ll
deep. AC 200 2S0V .

o u tp ut plu lo!s.

p'.i2f.to. 71·

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A rea ll r Ijrs l-c lass Hi-Fi Stereo Amplifier K il. Uses 14
tr<ln sis tors includin'! Silicon Transistors in the firs t five
s taRe s nn ea c h channe l res ulting in even lower noise
le ve l wit h imprtw cJ sensitivitr. Integ ral pre-a m p wit h
Bass. T reble and tw o Vo lume Co n tro ls. Suitable for use
wi t h Caam il.: or Crys ta l canridl{es. Ven' s imple to
ca rt r idge- in stru ctions i nm od ify to sui t
c:1udcu . Output s la).!e fo r any s peakers from 8 to 15
ohms. Compaf.:t
all parts supplied
dr il lcJ meta lwork. hi gh qua lity
d rill ed pr in ted
c irc uit board with c o mpnncnl identifi c a tion clea rh '
markcu. sma r t brushed anodi sed a lumin iu m front
panel w ith matchil1lo! knobs . wi re. so lde r . n ll ts . bollSno ex t ras to b u }'. S im ple s tep h}' ste p instr uct io ns
enable an}' con:o;truc tor t(' build an amp lifie r to be
!-====::....:.===,;..:::..:..:.::..:...:::..:::;.:...;:..;....;,..,;£::;2:....:;OO
;:....:P-'...:&
::....;;P-'.-l proud of. Brier specifica ti o n : P ...)\v.:r o ut PUl : 14 watts
r .m .s. per c hanne l int() 5 o hm s. Fn:Quenq' response :
± JdB I :!- 30.000 H I. Scnsiti vity: bettcr than HOmV into
10/14 WATT HI-FI AMPLIFIER
IM 0: Full POWcf ha ndwid t h : ± JJR 12- 15.000 Hz.
U;'ISS boos t approx. to ± I:!J8. T reblc ..;u t a pprox. to
KIT
- 16JI3. NCl-:a tivc
IXu U over m ain a m p.
A st).'lishly finis hed monaural
Puwer requi remen ts .'5 v. at 1' 0 am p .
amplifier with an output of 14
O vcraJi Sil.e 12 '· w . )(
X 2i "h .

wall'

Crom

2 EL84, in pu,h

Fully delailed 8 page conslruclion manual and paris.
r fr
'
dO
l I g SA E
5
sen . pp usa r e£14.9S' P. & P. £ 1. 20

pull. Super reproduction of both

mbl,u'ihcu'mn.d s',PCp."'r.hl,wil'nhpunl"gligoir'
f(

tMagnc lI c Inpu t compo ne n ts 3J p ext ra)

,ach olher. Fully 'hroud,d sec·
lion wound OUlput tran,Cormer

to match 3· 1511 speaker and 2 independent volu me controls. and
l iving good lift and
separate bass and tre ble cont rols
;Jp84!.
scpar.lcly. ONLY £18 ·40, P. & P. £2.00. Also available ready built

POWER PACK KIT
£6·20 P. & P.£ 1·50
CA BI NET
£6·20 P. & P. £1 ·50
SPECIAL OFFER-<lnly £25.80 if all 3 items
ord ered a t one time plus £2 . 80 P. & P.
F ull after sales service
Al so avail.
built and tested £32. 20, P. & P. £2·80.

. ndtested£22.30.P. &P. £2.00.

J----------------------;
"POlY PlA:"AR " WAF ER·TY PE. WlI) E lU NGE
ElECTRO·DY NAi\II C S PEAKE R
Size Il l: " X I-' tt - X J
dee p . \VdR h t 1901. Power
ha nd ling 20\\' r . m .S. (40 \ \' peal-d . Impeuance
ohm
only.
40 H z-20kH z. C an be m o u n ted o n
ce ili nRs. wall s. uoo rs . under tables . etc .. a-nu used
o r wi th o ut ba ffl e . Senu S . A.E . fo r full detai ls.

Only £8·80 each

&

(one£ I·,20. IWO £1 ·50).

STEREO DECODER MK.II
SIZE g" x 2.5/ 16" )( {" ready built. Prc-aligncd and tested for 1016V neg. eart h operation'. Can be fi tted 10 almost any FM VHF radio
or luner. Stereo beacon light can be fitted if required . Fun details and
inmuctions supplied £7·00 plus 25pP. & P. Stereo beacon light if
reauired 400 ext ra.

Mull.rd LPI159 RF IF module 470kHz £2·30 + P. & P. 4Op. Full
10.7 MHz I.F. out·
put. 7·gV + earth. Supplied pre-alifned. with fu ll circuit diagram with
and 3 3PF + 323PF A. M. Tuning gang

STE REO MA G:-IETl C PR E· A:\1P. Sens. 3mV in for

IOOmV o u t. 15 to 35V
ea rth . EQ u . ± Iu S frnm
20Hz to 20K H z. In p u t im pcdam.:c 4 7 K . Sil.c I - x ·
2t" x
£3·20 + 22p P. & P.

r H.

VYNAIR &

HARVERSON SURPLUS CQ LlD
•

REXINE SPEAKERS

&

CABINET FABRICS ,"p.

S4 in. wide. Our price £2·30 yd. lengt h. P. & P. 70p per yd. (mm. I
yd). S.A.E. fo r samples.

HARVER SO:-lI C STE REO 44
A soliu state s tere o amp lifier
wi th a n ou tp ut of
J -4 wall" pcr c hannel in lo S o hm spea.kers. U sing t he
late s t h igh lechno!oJ,!:Y in lt:: gra tcu circ u it amplifie rs with
buil! in sh o rt term thermal {}"e rl oau pro tection. A ll
compone n ts
rec tilicr smoot hing capaci tor.
fu se. tone co ntro l. vo lume co nt ro ls . :! pi n din sp eaker
soc ke ts & 5 p in Jin ta ne rcc. p ia}' socket are mou nt ed on
t h e pri nt ed c irc uit pane l. s i7c ap pr ox. 9! " x
x 1m ax . dt:: pth . SupplicJ branJ ncw & tested. wi t h k nobs.
brushed an od ised aluminium:! way
(to a ll ow
the ampl ifier 10 be m o unteJ hor izo ntal!}' o r vertically) a t

only £10·40 plus 90p P. & P. Mains Iransformer wilh an
OUlpUI of 17v alc al 500m/a can be supplied al £2·15 +
P. & P. if
Full conneclion details

PLEASE NOTE :
APPLY TO U.K.
ENOU IRI ES.

(Dept. P.W.) 170 MERTON HIGH ST.• LONDON. S.W.19.
•

.4. f t w ,n i n u l"

(..om SD w,A H'i",bl"ion 1'.,6 • .'ilulitlll.

Tel. : 01-540 3985

Open 9 .l0-S .30 Mon . to Fri. 9.30-5 Sot . Clo •• d W.d .

SUMMERTIME SPECIAL OFFERS
DIGITAL WATCH
FREE
FREE
WORTH ARO U ND £12

TORNEL
Manufacturers of

EZEAC. INSTRUMENT CASES

On request with your order when you ma ke any purchase from this section.
Offer closes 30th September. 1980.
Watch is a current model from world famous manufactu rer with a compre·
hensive display o f ho urs. minutes. seconds. da y a nd da te.
Watcbes:
95QS·42B 1/ 100 second chronograph , 12 or 24 hour, dual time £17.95
56QS·38B 1/ I0 sec chrono. countdown. D igital/analogue. C hrome£24.95
C ·80 C alc ulator, du al ti me (24 ho ur), 1/ 100 sec chrono. Resin £24.95
Calculators:
PW·81 Clock, alarm £14.95. MQ· 6 Micro ca rd. clock £19.95. AQ· 1500
Clock, sto pwatch £14.95. With ala rm. stopwatch, calendar: AQ·2200
£19.95. MQ· 12 £19.95. Musical alarms. stopwatch, calenda r : ML·71
£22.95. ML· 81 £22.95.
Ultra slim scientific: FX· 3200 43 scientific fun ctions
£21.95
OFFER SUBJECT TO AV AILABILITY.

COMPONENT ACCESSABILITY
IS THE KEY

FR EE

on request with your order when you make any purcbase from
this section before 30tb September, 1980.
G ENTS DIGITAL WATCH WORTH AROUND £17
or LADIES DIGITAL W ATCH WORTH AROUND £15

ACRYLIC PAINTED STEEL CASE
CLEAR ANODISED ALUMINIUM
PANELS
Please write F) r jilrth er d etails

or CALCULATOR/C LOCK WORTH AROUND £17
Watches:
56QS· 50B 1/ 10 sec chro no , co untdow n. Digital/analogue. S/ S
79QS· 39B Ala rm chronograph, u ni versal calendar. Chrome.
79CS·51B Alar m chronograp h, universal calendar. S/ S
59CS· 33B Dress wa tc h with ala rm.
Scientific calculator, stopwatch, timers. FX· 8000

£34.95
£29.95
£39.95
£44.95
£31.95

OFFER SUBJECT TO A V AILABILlTY

TORNEL ENGINEERING CO. PARK HILLS
COMBE MARTIN N. DEVON 0271 88 3308

PRICE includes VAT, P&P. Send your cbeque. postal orders or pbone your
ACCESS or BARCLA YCARD number to:

TEMPllS

Tempus (Dept. PWj
FREEPOST. 164-167 East Road
Cambridge CB1 1 BR . Tel. 0223 312866
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A Breadboard for every project
SMALL PRD.JECTS
BIMBOARD 1.

Accepts .3" & .6" DIL IC's and MPU's
plus components with .25-.85mm dia . leads. 550 double

sided lA, lOm.ohms max. nickel silver contacts on .1 "

PC

matrix . Bus strips running up each side. Interlocking lugs &

BIMBOARD.

slots on all sides plus Component Support Bracket for Pots,

An exact printed circuit board

Switches etc. Rows and columns of holes are numbered or

equivalent of the BIMBOARD 1

lettered. BIMBOARD 1 £6.90 .

plus 2 additional bus strips. Rows
columns of holes are numbered or

enabling components to be

one by one from a B IMBOARD 1 to
the corresponding position on a PC BIMBOARD.

ADVANCED PRD.JECTS

Once soldered your project is functional, rugged ,
permanent.

PC BIMBOARD £1 .72

........
iililFOIiIIIl'1

lines simply slot-on an extra palf of 8us Lines .
BIMBUSTRIP £2 .50

FUN PRD.JECTS
Our BIMBOOK

- 'Adventure in MicroElectronics' contains 20 fun projects all designed to fit into a
BIMBOARD 1.
BIMBOOK £2 .15
Step by step instruc-r-- - - - - , Start with the simple
tions
show
into
projects, build up to

BIMBOARDS 2.3 and 4.

Utilise 2, 3 or 4 B IM BOARD l 's on 1.5mm matt black base plate standing
on 4 non-slip rubber feet. 4 screw terminals for input
power lines plus 2,3 or 4 Component Support Brackets.
BIMBOARD 2 £21 .17, BIMBOARD 3 £28.22,
BIMBOARD 4 £36.12

exactly which holes
the various compo
nents plug.

t:;)C@Cl@o

the more intriguing
ones. Full parts list
given

DESIGNERS 1, 2 and 3.

Full prototyping units
utilising 1,2 or 3 BIMBOARD l 's mounted on a BIM
6007 BIMCONSOLE. 220/240Vac I/P via IEC plug and
socket. Adjustable ±5 to ±15Vdc @ 100mA. Fixed
+5V @ lA. Fully isolated O/P's. Short circuit, fast

fold-back, protection. Power rail cable clamps along top

PLANNED PRD.JECTS

01 BIMCONSOLE accept stripped wire or 4mm plug.

Paper reprints of
BIMBOARD let you neatly plan your
committing it to any B.lMBOARD. £0_65

DESIGNER 1 £61 .53 , DESIGNE R 2 £67 .28,
DESIGNER 3 £73.0'2

Component Support Bracket also included .

BIMBOARD LAYOUT PAD.

(50x50x251
(loox5Ox251
(112x62x311
(120'x65x401
(150x80x501'
(190'x110x60'1
(112x61x31)
'(BIM2005 with

£15.52
TI PURPOSE BIMBOXES
BIM4003 (85 x 56 x 291
BIM4004 (111 x71 x42)
BIM4006 (161 x 96 x 53)

(3)
£ 1.34
£ 1.84
£ 2.4B

ABS
Diecast
Hammertone
N/A
BIM5001/11 £1 .54
BIM2oo2/12 £1.09 BIM5OO2/12 £1 .66
BIM20'03/13 £1.27 BIM5003/13 £2.24
BIM2004/14 £1.51
BIM5004/14 £2.81
BIM2005/15 £1.72 BIM5005/15 £3 .19
BIM2006/16 £2.69 BIM5OO6/16 £4.94
BIM2oo7/17 Grey Polystyrene £1 .06
+25 deep, clear/ABS lid = BIM2025 /25 £2.731

Natural
£1.23
£1 .32
£1 .70
£2.11
£2.72
£3 .96

EUROCARD BIMCONSOLES (8)
LOW PROFILE BIMCONSOLES (7)
BIM6005 (143x105x56[32) I £2.76 BIM8005 (169x127 x70[45) I £4.71
KEYBOARD BIMCONSOLES (4)
BIM6006 (143x17O'x56[32)) £3 .58 BIM8007 (243 x 187 x 103[66) I £6.70 '
BIM7400 (355 x 178 x 102)
£19.60 BIM6007 (214x170'x82[32) I £4_83
(431 x 178 x 102)
£22.54
BIM7402 (508 x 178 x 1021
£26.25 ALL METAL & WOOD SIDED (W) BIMCONSOLES (9)
150 Sloping Panel
30 0 Sloping Panel
Metal Wood
(Black Base-Sand or G
)
reyTop
BIM7151 (102x140'x51[28))
BIM7301 (102 x 140x76[28)) £11.36 £15 .21
MPU DISPLAY BIMCONSOLES (5)
BIM7152 (165x140x51 (28) I BIM7302 (165x140 x76[28) I £12.28 £16.07
BIM7303 (165 x 183x 102 [28) I £13.43 £17.45
BIM7501 (250x260x112[33)) £40.37 BIM7153 (165x216x51 (28))
BIM7502 (350x260xl12[33)) £43.87 BIM7154 (165x211x76[33)I
BIM7304 (254x140x 76[28)) £14.83 £18 .77
BIM7503 (430x260xl12 (33) I £47.09 BIM7155 (254x211x76[33))
BIM7305 (254 x 183x 102[28)) £16 .36 £19.81
BIM7504 [350x431x112(33)) £45.31 BIM7156 (254x287x76[33))
BIM7306 (254x259 x 102[28) I £17 .71 £21 .42
BIM7505 (430x431xl12[33)) £47.98 BIM7157 (356x211x76[33)I
BIM7307 (356x183x102[28) £18.83 £22 .71
BIM7506 (5OOx431xl12[33) I £50.60 BIM7158 (356x287x76[33) I BIM7308 (356x259 x 102[28) I £19.92 £23,78
BIM7507 (350x431 x2oo(33) I £77.51 BIM7159 (431 x213x76(33))
£21.25 £25.32
BIM7508 (430x431x2oo[33]) £81.30 BIM7160 (431x287x76[33)I
BIM7309 (431x259 x 102[28) I £22.27 £26 .38
BIM7509 (5OOx431x200[33) I £B6.82 BIM7161 (508x2t3x76[33)1
BIM7310 (508x259x102[28) I £23:80 £27 .33
(Width + 25 allows lor wood sidesl
BIM7162 (508x287x76[33) I
£24.89 £28 .95
(For Wood Sides suff ix type number W' and add 25mm to width)
(White Top / sloping panel , Black
(A =White Panel/Blue Base, B=Sand Panel/Green Base , C=Black Panel/Gold Ba sel
ali or red/green/grey filter windows)
(All BIMENCLOSURES available in
PC BIMBOARD (131 £1 .72
LA YOUT PAD (151
VOLTS BIMDRILLS (161
Mini Or\\\ £. S .'\) \01\\", Kit ' £,15.12
Major Drill £13.60
Mini Kit 2 £34.02
Mini Kit 3 £45 .36
BIMPRESS (201

£167.90

Major Kit 1 £19.44
. Kit 2 £39.42
Kit 3 £50'.76

BIMIRON (18)
Type 30 (27wl £4.05
Type 3M (17w) £4.43
BIMSTATION (191 £11 .

BIMDIP (211
£11 .50 BIMPUMP (231 Major £7 .99 BIMDAPTORS [251 (241
BIMSNIPS (22) £ 3.15 BIMPUMP (231 Minor £6.80 BIMFEET (24) (251

B
C
S
S
flS
liMITeD
INDllSTRIAI MOllIDIN
U

Cl

Address .

2 Herne HIli Road , London SE24 OAU
Telephone : 01 7372383
Telex . 919693 Answer Back LlTZEN G
Cables & Telegrams :LlTZEN LONDON SE24
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Telephone Number .
Please make ch.·n",./P n. payable to BOSS Industrial Mouldings Ltd.

and allow

clearance and order processing.

lrlMllllllM
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Build the World Famous

CHROMA-CHIME
•

i tln1
•••

I
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Giveyourfriendsawarmwelc
This kit has been carefully prepared so that practically anyone
capable of neat soldering will have complete success in building it.
The kit manual contains step by step constructional details
together with a fault finding guide. circuit description. installation
details and operatiorial instructions all well illustrated with
numerous figures and diagrams.
•
•
•
•
•
•
•
•
•
•
•

Handsome purpose built cabinet
Easy to build and install
Uses Texas Instruments TMS1000 microcomputer
Absolutely all parts supplied including I.C. socket
Ready drilled and legended pca included
Comprehensive kit manual with full circuit details
No previous microcomputer experience necessary
All programmi ng permanently retained is on chip ROM
Can be built in about 3 hours l
Runs off 2 PP3 type batteries.
Fully Guaranteed

GOOD DISCOUNTS AND FREE POSTAGE ON U.K. ORDERS OVER £5.75
COMPUTER·CONTROLLED SERVICE AIDS PROMPT DELIVERY
12B·PAGE CATALOGUE FREE FOR THE ASKING

ELECTROVALUE LTD., 28 (PW8), St. Jude's Road, Englefield Green, Egham,
Surrey TW20 OHB. Phone : 33603 (London 87) STD 0784. Telex 264475.
NORTHERN BRANCH (Personal Shopper. Only) : 680 Burnage Lane. Burnage.
Manchester M 19 1NA. Phone (061) 432 4945.

>f

VALVES
- MPOO27A Micro-computer chip
available separately if required. Full
24 tune spec device fully guaranteed.
This unique chip can be used not only for
electronic door chimes but for other projects
requiring musical output: New low price only
Amusement Machines
Alarms
' Add
t
PUbl IC
ress e C

£4 95
•

onc.
p&p

Free applications manual
and data supplied with dev,ce'
(Or 30p separately.)

Please send me:
TO : CHROMATRONICS, RIVER WAY, HARLOW, ESSEX.
NAME
ADDRESS _______________________________

I enclose cheque/PO value £ ___________
or rlebit my ACCESS/BARCLAYCARD account no.

I I I I I I I I I I I I I I
Signature ______________________________________

AI06S 1.40 ECH42
A2293 8.80 ECHBI
A2900 9.20 ECH84
ARB
0.75 !ClBO
ARP3 0.70 EClB2
ATP4 0.60 EClB3
BI 2H 3.90 EClBS
CY31
1.40 EClB6
OAF9S 0.70 EF3lA
082221.95 Ef39
OF9S 0.70 EF40
OK95 1.20 EF41
OH16 0.75 EFBO
Ol92 0.60 EFB3
OYBS/B1 0.65 EF8S
OYB02 0.65 EfB6
ES51 14.20 Ef91
E88CC I.SO Ef92
EBBCC/OI
EF9S
3.10 EF96
E92CC 1.20 EFIB3
EIBOCC 2.10 EflB4
EIBOf 6.30 EfB04
ElB2CC 4.95 EfBI2
!A7S 2.25 Efl200
!ABCBO 0.60 EH90
EB91
0.60 El32
EBC33 1.15 El34
EBC90 0.90
EBFBO 0.&0 El37
EBFB3 O.BO El3B
E8F89 0.80 El41
EC52
0.65 ElBI
EC91
3.40 ElB2
EC92
0.B5 El54
ECCBI 0.&5 ElB6
ECCB2 0.60 El90
ECCB3 0.65 El91
ECCB4 0.60 El9S
ECCBS 0.60 ElS04
ECCBS 1.40 ElS09
ECCBB 0.80 ElB02
ECCIB9 0.95 ElB21
ECCB04 0.90 ElB22
ECFBO 0.B5 EM31
ECfB2 0.65 EMBO
ECFBOI 1.05 EMBI
ECH34 2.25 EMB4
ECH3S 1.70 EMB7

EYSI
0.95 POSOO/SIO
4.30
EYBI
0.66
EYB6/B7 0.60 ·Pfl200 1.10
2.80
EYB8
0.8S
1.25
ElBO
0.70 Pl3S
0.65
E281
0.70 PlBI
0.70
GYSOI 1.30 PlB2
0.60
G132
1.05 PlB3
0.95
G133 4.20 PlB4
G134 2.30 PlS04 1.45
G13l
3.90 PlSOB 1.95
KTSS 6.30 PlS09 2.90
9.20· PlSI9 3.20
KTBB 8.95 PlB02 3.20
0.10
13.10' PY33
MH4
2.50 PYBO 0.70
Ml6
2.50 PYBI/BOO
0.60
N7B
9.90
0.65
OA2
0.10 PYB2
082
0.80 PY83 0.10
PA8CBO O.BO PYBB 0.85
PCBS 0.75 PYSOO 1.10
PCBS 0.95 PYB09 6.4S
PCBB 0.95 PYBOI 0.60

1.20
0.10
0.80
0.70
0.75
1.40
0.60
0.90
1.50
1.25
1.25
1.30
0.65
1.15
0.60
0.15
1.50
2.90
0.1 5
0.60
0.60
0.10
4.95
0.75
1.15
0.85
PC900 1.15
1.10
PCCB4 0.50
1.10 PCCB9 0.85
2.90 PCCIB9 1.05
4.40 PCfBO 0.60
4.50 PCFB2 0.10
1.40 PCFB4 0.15
0.95 PCFBS 1.50
0.1 0 PCfB1 0.50
0.80 Pef200 1.60
0.95 PCf201 1.85
1.00 PCFBOO 0.50
4.20 PCfBOI 1.15
0.80 PCfB02 0.85
1.10 PCfBOS 2.45
2.10 PCfBOS 1.20
1.70 PCfBOB 2.05
8.20 PCH200 1.35
9.90 PClBl 0.15
1.&0 PClB2 0.85
0.85 PClB4 0.90 0
0.85 PClBS 1.05
0.85 PClBOS/BS
1.15
1.2S

VAT. INCLUDED
UOV03/10
2.85
00V03120A
14.40
00V03/2SA
21.20
00V06/40A
16.10
OV03·12
4.20
SC1/4004.50
SC 1/6004.50
SP61
1.80
TI21 16.50
U2S
1.15
U2S
I.IS
U21
1.15
U19.1 0.85
U281
0.10
U301
0.65
U600 11.50
UBOI
0.90
UBC41 1.20
0.75

POSTAGE: £1 · £3 lOp. £3·£5 40p. £5·£10 45p. £10-£ 15

SOp. Oiler £15 hee.

minimum order £1.

A lot of these valves are
Imported and prices
vary for each delivery,
so we reserlle the right
to change prices lor
new stock when un·
avoidable .

6

VALVES AND
TRANSISTORS
Telephone enquiries
for valves, Ir8n118-

tors.

etc.;

retail

149 3934, trade and
export 743 0899 .

S8I2S5M
Sfl2
t.50
11.60 6FI4
1.15
S8I2S8M
6flS
1.30
8.80 Sfl7
1.15
SR4GY 1.30 6F23 0.15
SI!.4G 0.75 6f24 1.15
SV4G 0.15 Sf33 10.50
5Y3GT 0.10 SGAB 0.90
t.50 SGHBA 0.95
513
S14G 0.75 6HS
1.60
S14GT 1.05 BJ4
1.35
S/30l2 0.90 BJ4WA 2.00
2.30
SABl 0.70 BJS
SACl
1.15 BJSGT [90
6AGS 0.60 BJS
0.65
6AHS 1.15 BJSW 0.90
6AK5 US BJl
1.20
6AKB 0.60 BJESC 2.95
SAlS
0.60 SKl
0.10
6Al5W 0.15 SK7G 0.50
6AM5 4.20 SKBG 0.65
6AM6 1.50 SlSM 2.10
VR150/JO
1.35 6ANBA 2.50 6l6G 2.50
X66
0.95 SA04 3.40 6lSGC 2.10
X61M 1.10 SAOS 1.00 6lSGT 1.25
1.80 SllG 0.B5
t XRI ·6400A 6A05W
1.15 SlIB 0.70
62.90 6ASS
1159 9.00 6ATS 0.90 6l0S 2.95 ·
1149
0.15 6AUS 0.&0 61020 0.10
lBOOU 3.45 6AV5 0.65 SOlG 1.30
1.00
lBOIU 3.75 SAX4GT 1.30 6SAl
lB03U 3.95 6AXSGT 1.30 SSGl 1.15
1.05
1900T 2.45 6BBG 0.40 6SJl
IA3
0.85 SBA6 0.55 SSK1 0.95
114
0.50 6BES 0.60 SS17GT 0.15
IRS
0.60 6BG6G 1.&0 SSN1GT 0.10
1.30 SSRl 1.10
IS4
0.45 6BJ6
ISS
0.45 6B01A 0.85 SS01 0.95
1T4
0.45 SBR7 4.40 SVSG 1.50
IU4
0.60 SBWS 5.20 6V6GT o.s5
0.1 5
IX28 1.40 6BW7 0.90 SX4
0.50 SX4WA 2.10
2021
0.90 6C4
0.55 6X5GT 0.65
2K2S 11 .90 6CS
2X2
1.15 6CHS 8.20 SY6G 0.90
1.10 614
0.70
3A4
0.70 6Cl6
1.15 7B7
1.15
306
0.50 5CYS
0.70 lY4
1.00
3022 23.00 S06
3.20 902
0.10
3£29 10.00 :SEAB
1.60 906
BD
3S4
0.60 :SfS
6fSGB 1.10 'IOC2 0.65
SBl2S4M
2.80 :IOFIB 0.70
14.00 6F1
6FBG
0.85 IOPI3 1.20
'SPECIALQUALlTY
UAF42

1.20
JBFBO 0.70
JBF89 0.70
J811
t.26
U8l21 1.75
UCCB4 0.85
UCCBS 0.70
UCFBO 1.30
UCHBI 0.75
UClB 2 0.95
UF41
1.25
UFBO
0.95
UF8S
0.95
Ul41
1.50
UlB4
0.95
UMBO 0.90
UMB4 0.70 '
UYB2 ' 0.70
UYBS 0.85
VR IOS/30
1.25'

COLOMOR

(ELECTRONICS) LTD.

907353/

London

170 Goldhawk Rd •• London W.12
Tel. 01-743 0899
Open Monday to Friday 9-12.30,
1.30-5.30 p.m. Saturdays 9-12.45.
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Master Electronics
the new Practical way.

'I

/1

#'

SEEING

AND

I

\

.........

Conquer the 'Chip'
AND MASTER ALL THE NEWTECHNIQUES •
IN MODERN ELECTRONICS.
•
•
•
Build an Oscilloscope.
•
Carry out over 40 full experiments
•
including work on Digital Electronic
Circuits.
, - - - - - Co lou;:-Brochu re -

" R
F
I E
,

,

Recognition of Electronic Components.
Understand and draw Circuit Diagrams .
Experience with handling Solid State Circuits
and "Chips".
Testing and Servicing of Radio, T. V., Hi-Fi
and all types of modern computerised
equipment.
-

-

-

-

-

-

-PW/9/S;l

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL',

4 Cleveland Road, Jersey, Channel Island s.

Name................ . ....................................... .. .... . ..
Address .. ........ .. .. ........... .. ... . . . .. . ... ...... . .. ... ...... . .. . "

I
I

E , ::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::: ,

L ________________________________
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TTL. BY TEXAS
7491
7400
'lOp
I"
U, 74100 13811.
7401
7402
14p 74104
1511.
7403
7410S
1511.
7404
74107
3411.
lip 74109
740S
5511.
7406
5511.
3211. 74110
7407
7.11.
3211. 74111
7408
,.11. 74118 20111.
lip 74118 13811.
7409
7410
Up 74119 21011.
7411
Z4p 74120 11011.
Zip
7412
2011. 74121
4tp
7413
3811. 7"22
7414
lOp 74123
7416
Z7p 74125
5511.
7417
Hp
2711. 74126
7420
nil. 74128
7511.
7421
4011. 74132
7422
74136
2211.
7423
7011.
3411. 74141
7425
:lip 74142 20tp
7420
4tp 74145
top
7427
74147
ltop
3411.
7428
:lip 74148 Istp
7430
1711. 741 SO ltop
7432
3811. 74151A 70p
7433
4tp 74153
7011.
7437
3511. 14154 ltop
7436
top
3511. 74155
top
7440
1711. 74156
7441
70p
7011. 74,57
7442A Hp 74159 ltop
7443
IIZp 74160 tOOp
7444
IlZp 74161 IMp
7445
ltop 74162 ttop
744SA Up 7"63 ItoD
7447A 7011. 741&t
7448
.011. 74165 'lOp
74SO
1711. 74166
7451
\711. 74167 20111.
7453
\711. 74170 240p
7454
\711. 74172 72011.
7460
np 74173 12011.
7470
3111. 74174
nil.
7472
ISp
3011. 74175
top
7473
3411. 74176
7474
top
38p. 74177
7475
74178 IHp
35p 74180
lOp
7476
SOp 74181 20011.
7460
top
7481
lOOp 74182
Up 74184A ,stp
7482
7483A top 74185 tstp
tOOp 74186 lOOP
7484
tltp 74190 lOOp
74t5
7488
34p 74191 tOOp
64182 ltop
7489
lOp 74193 ttop
7490A
Hp 74194 ltop
7481
Hp
74t12A
74195
7493A
Hp
74110
7494
Itp
36r 741i7
7495A 7011. 74198 ISOp
7410
1511. 74199 tsop

,..,,..,

...

.....
.....

,,..

74221
74251
74259
74265
74278
74279
74283
74264
74265
74290
74293
74294
74298
74365
74366
74367
74366
74390
74393
74490
74 LS
SERIES

11011.
14011.
25111.
top
21011.
l4tp
ltop
41111.
"'11.
Istp
ISOp
2top
20011.
Istp
ISOp
Istp
Istp
20111.
2top
22511.

74LSI82
74LSI93
74lS195
74lSIIO
74lS221
74lS240
74lS241
74lS242
74lS243
74L5244

74lS245

81l$98

8T28
14p 9301
lip 9302

74LS08
74lSI0
74lS13

22p
2111.
Up

741504

74lS14

74lS2O
74lS22
74lS27
74lSJO
74lS47
74lS55
74lS73
74lS74
74lS75
74lS83
74lS85
74lS86
74lS90
74LS93
74lS107
74lS112
74lS123
74lS132
74LSI33
74lS138
74lS139
74lS151
74lS153
74lS157
74LSI58
74lS160
74lS161
74lS162
74lS183
74lS164
74lS165
74lS173
74LS174
74lS17S
74lS181
74lS190
74lS191

,..,

,..

2211.
Zip
3111.
2211.
top
3811.
stp
4011.
stp
11.11.
tOlp
4111.
Hp
Hp
ISp
ltop
7511.
flGp
Hp
Hp
Hp
19011.
Hp
lip
t2lp
ltop
ltop
t40p
ttop
t20p
Itp
It.p
Ulp
U.p
32011.
ltop
lOOp

'lip

21Op'
-11.
120p.
nsp
24.p
20tP
IHa

74lS257
74lS259
74lS298
74lS373
7.•
'8 1lS95
'00p
S1lS96
'00p
BllS97
lOOp '

74lS02

74lSOO

14011.
14011.
14011.
12011.
lOOp
nsp
nsp
.7511.
nSIl

'00p

23011.
11011.
nsp
9308
:11111.
9310
27511.'
9311
27511.
9312
11011.
9314
tl5p
22Sp
19316
ISOp
9322
9368
20011.
9370
20011.
9374
20011.
tOGo.
lIfIQ\
9602
2219
INTERFACE'
I.C ••
MCI4B8 IHp
MCI489 lOOp
75107
IHp
75182
23Gp
754SO
12011.
75451/2
7211.
Hp
75491/2
C-MOS I.C ••
74COO
2511.
74C02
2511.
74C04
2711.
74C08
2711.
74Cl0
2711.
top
74C14
74C20
2711.
74C30
2711.
:lip
74C32
ItOp
74C42
74C48
25011.
74C73
7511.
74C74
7011.
2top
74C85
74C86
1511.
Hp
74C90
IJep
74C95
74CI07 IZSp
74C1SO 25011.
74C151 20011.

74CI57 2SOp
74CI60 1S5p
74CI61
15511.
74CI62 ISSp
74CI63 ISSp
74CI64 12011.
74C173 12011.
174C174 IHp
74C175 ZlOp
174CI92 Istp
74CI93 Istp
74CI94 22011.
74Cli5 11011.
74C221
nsp
_
SERIES
ISp
4000
4001
2511.
4002
2011.
4006
.511.
4007
2511.
4008
.011.
4009
4tp
SOp
4010
4011
tsp
4012
lip
SOp
4013
4014
Up
lip
4015
4016
4511.
lOp
4017
lip
4018
4019
4511.
lOOp
4020
4021
11011.
lOOp
·4022
2Zp
4023
stp
4024
4025
2Ip
4026
13811.
stp
4027
lip
4028
IMp
4029
SSp
4030
4031
20011.
1I0p
4033
4034
20011.
ItOp
4035
ltop
4040
Hp
4041
Hp
4042
top
4043
Mp
4044
110p
4046
4047
lOOp
4048
5511.
404.

40SO
4051
4052
4053
40SS
4OS6
4OS9
4060
4063
4066

00p '

LINEAR I.C ••
AY1-()212 NOli.
AYI-1313 MIll.
AYt -5050 Zl2p
AY5-1224A225Jo
AY5-,3t5 MOp
AY5-1317

7IOp

AY5-1320 32011.
,011.
CASOl 9
CA3046

?Op t

,-

CA3048
22Sp
CA3080E 7211.
CA3089E 225p
CA3090AQ37Sp
CA3130E

CA3140E
CA3160E
FX209
ICl7106
ICl6038
lMJ01A
lM311
lM318
lM324
LM339
lM348
lM377
lM380
lM381AN
lM389N
lM709
lM710
lM733
lM741
lM747
LM748

7111.
7511.
7SOp
tzSp
340p
Jell.
ltop
20tp
7011.
top
.Sp
17511.
7511.
ISOp
t4tp
Jell.
SOp
toop
2111.
7111. .

lM3900

lM3911
lM413S
MC1310P
MCI458
MC1495

I;

MC14i6
MC3340

MC3380

M!(50398
""1:.531

.-

lOOp
12011.
1280

7H»

NE543K
22511.
NE555
2511.
NE556
7011.
NE56IB
NE562B
NE5S5
13811.
NE566
15511.
NE567
nsp
RC4151
"'11.
SP6515
7stp
TBA641Bl1
22511.
TBA800
top
TBA810 lOOp
lOp
TBA820
TCAUO I7Sp
TOA4500
TOA1004
TOA1008

TDA1022
XR2206
XR2207
XR2216
XR:.240
IN414
ZN424E
IN425E
ZN'034E
95H90

ZIOp

I2Ip

lOOp
400p
"'11.
17511.
40011.
top
t35p
40011.
ZOOp
lOOp

IJep
t20p
ISOp
4811.
"'D

VOLTAGE REGULATORS
Fixed Plu!l. TO.220
lA -VI
tA
+VI
SV 7905 70p
5V
'2V 7812 6011. 12V 7912 7."
15V 7815 6011. ISV 7915 lOp
top 18V 7918 lOp
18V 7818
top 24V 7924 lOp
24V 7824
TO-IZ
IIOmA TO-IZ tOOmA
SV 79l0. lOp
5V 76lOS 3511.
12V 78112 3511. 12V 79112 lOp
15V 78115 3511. ISV 79115 Itp
OTHER REGULATORS
135p TBA62SB 12011.
lM309K
lM317T
20011. Tl4JO
lM323K
12511. 78H05KC
lM723
3711. 78MGT2C lOOp

c'p
lOp
lOp
Hp
12511.
13511.
NOli.
lUll. OPTO-ELECTRONICS
tZlp 2N5777 4511. ORP12 top ORP6t Mp
5511. OCP71 t38p ORP60 top TIl78 7011.

Wilmslow
Audio

TRANSISTORS
AC127/8 2011. BFY51/2 2211.
ADt49
7011. BFY56
3311.
ADt6t/2 4511. BFY90
top
4511.
BCI07/8 lip BRY39
BCt09
lip BSX19/20 2011.
BUI05
ltop
BCt47/8 911.
BU108 25011.
BC149
1011.
BU205 220p
BC157/8 lOp
BU208 24011.
BCI59
lip
BU406
I4Sp
BCIS9C IZp
BC172
1211.
BCI77/8 np MJ2501 22Sp
BC179
lip MJ2955 lOOp
225p
BC182/3 lOp MJ3001
MJE340 1511.
BCI84
lip
MJE2955 lOOp
BCI87
3811. MJEJ055
7011.
BC212/3 lip
MPF102 ISp
BC214
12p
MPFI03/44tp
BC4S1
Jell.
MPFI05/64tp
BC477/8 3811.
MPSA0638p
BCM6/7 SOp
MPSAI2 SOp
BC547B lip
MPSA5632p
BC549C lip
MPSU06 Up
lip
MPSUS6 Up
BC559C lip
IJep
BCY70
Up OC28
t38p
BCY71/2 2211. OC35
BD131/2 SOp
R2008B ZOOp
BDY56 20tp
R2010B 20011.
32p
BF200
BF244B 3Sp
TIP29A 4011.
BF25SB 7011.
TIP29C 5511.
BF257/8
3211.
TIP30A 4111.
BF259
3111.
TIP30C Hp
BFR3!:'
np TIP31A
Sip
8FR40
27p TlP31C
Up
8FR41
27, TIP32A
lip
BFR79
27p TIP32C
8211.
SFR80
27, TlP33A
top
BFRSl
27, TlP33C It4p
38p TIP34A USp
BFX29
BFXJO
3411. TIP34C IHp
BFX84/5 38p TIP3SA 22Sp
BFX86/7 Jell. TIP35C 2top
BFX38
3811. TIP38A 270p
top TIP38C 34011.
BFWIO
BFYSO
.511.
2211. TIP41A
RED LEDS
0.12S" 1211.
12p
0 .2 "

PINHlldd30p
pllop end VAT et 15%

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 lHF
Tel : 0625 529599
FOR MAIL ORDER & EXPORT OF DRIVE UNITS, KITS ETC.
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2N918

2N9JO
lip
2N1131/2 2011.
2N1613
ZSp
ZSp
2N1711
Hp
2N2t02
2N2160 12011.
2N2219A

lOp

2N2222A 2011.
2N2389A 3011.
2N2484
3811.
2N2646 . SOp

2N2!:f04/ 5A _

2N2906A ZCp
2N2907A 3011.
2N2926
Ill.
2N3053
3011.
2NJ054
1511.
2N30S5
4111.
2N3442 t40p
2N3S53 24011.
2N3565 38p
2N3643/4 4tp
2N3702/3 tzp
2N3704/5 t2p
2N3706/7 1211.
2N3708/9 IZp
2N3773 38011.
2N3819 2511.
2N3820 SOp
2N3823
7011.

I

top DIODES
2N3866
Up
BY127
2N3903/4 lip
DA47
2N3i05/6 2011.
'11.
ISp
2N4036 Up
DA81
ISp
OA65
2N4056/9 Up
OA90
2N4060 1211.
Ill.
Ip
2N4061/2 lip
OA91
Ip
2N4123/4 2211.
OA95
Ip
OA200
2N4125/6 2211.
2N4289 2011.
OA202 lOp
4p
IN9I.
2N4401/3 2711.
7p
2N4427
top
IN916
Hp
4p
2N4871
IN4148
2N5087 2711. IN4001/2 5p
Ip
2N5089 Z7p IN4003/4
2N5172 Z7p IN4005
Ip
Z7p lN4006/7
2N5179
711.
Up lN5401/3 1411.
2N5191
top I N5404/7 Up
2N5194
2NS24S 4011.
IENERS
2N5296 5511. 2 ' 7V-33V
2N5401
SOp 400 mW
Ill.
1511.
2N54S7/8 4011. lW
2N5459 4011. SPECIAL
2N5460 4011. OFFERS
2N548S 4411. 100+ 741
2N6027 4111.
£11
2N6247 ltop 100+ 555
2N6254 t38p
£ZO
2N6290
.511. 100+
2N6292
8511. RCA 2N3055
2N128
12011.
£31
3N140
tOOp BRIDGE
110p RECTIFIERS
3N201
3N204
120p
lA SOV ZIp
lA l00V 2211.
40290
25011.
lA 400V Hp
40360
4011.
40361/2
4Sp
2A SOV Jell.
2A 100V 35p
40364
l20p
40408
2A 400V 4511.
7011.
3A 200V lOp
40409
.511.
3A 600V 7Zp
40410
6511.
40411
4A l00V 1511.
38011.
4A 400V tOOp
4OS94
.711.
lOp
40595
10511. 6A SOY
SA 'OOV lOOp
40673
40841
Hp 6A 400V 12011.
top
40871/2

our full page advertisements in P.E.,
E.T.I .. Wireless World .

lECHNOMATIC LlD

Govt., Colleges, et;'orders accepted.
Caller. welcome

17 BURNLEY ROAD

MON-FRI '.30-5.30
SATURDAY \8.38-1.30

Tel: (01) 452 1500

LONDON NW10
Telex: 922800

AT BLlNKIN' LAST

COLOURBOARD 11

THE NEW 50HZ COLOUR VERSION OF OHIO SCIENTIFIC'S SUPERBOARD 11
IS HERE AND LIKE A TON OF BRICKS DOWN CRASHES THE PRICE OF
STANDARD SUPERBOARD 11
SOHZ UK BLACK AND WHITE
SUPERBOARD 11 £159.95 . 15% VAT
POST FREE .
COlOURBOARD 11 £205 • 15% VAT.

+

.....................*

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

WILMSLOW AUDIO (Dept. P.W.)

7.11.
7011.
8211.
7.11.
7011.
3411.
3811.
1211.
.\111.
Up
lip
3811.
Zstp
3511.
2511.
4511.
ZOp

For full lists please send S .A . E. or see

50. lOp
50 + 10p

THE firm for speakers/

AUDAX •
AUDIOMASTER •
BAKER •
BOWER & WILKINS • CASTLE. CELESTION
• CHARlWELL • COLES • DALESFORD •
DECCA • EAGLE • ELAC • EMI • FANE •
GAUSS •
GOODMANS •
HARBETH •
ISOPHON • I.M.F. • JORDAN • JORDAN
WATTS • KEF • LOWTHER • McKENZIE •
MISSION. MONITOR AUDIO. MOTOROLA
• PEERLESS. RADFORD • RAM. ROGERS •
RICHARD ALLAN • SEAS. SHACKMAN • STAG
• TANNOY • VIDEOTONE • WHARFEDALE •

TIP41C
TIP42A
TIP42C
TlP2955
TIP3055
TIS43
TIS93
ZTX108
ZTX300
ZTX500
ZTX502
ZTX504
2N457A
2N696
2N697
2N697
2N706A
2N708A

THE UNIQUE SPECIAL
OFFER YOU CAN'T RESIST

,..

*'

prices shown first. Also sold separ-

11-

*
..
.....................
..
..

A

recorder £13 (C 15).

BATTERY ELIMINATOR KIT

100ma radio types with press-stud con-

'?,V.9£2',

21'iio,
SINCLAIR (THANDAR) PRODUCTS

adaptor £4.20, connector kit £13.95.

Tfk

:9v

va riable voltage models 2-18v 100ma

£2.60. 1-30v lA £6.75, 1-30v 2A
£12.10. 12v car convertor 617t/9v lA
£1 .35.

Microvisio n TV £S9, mains adaptor £6.SS.

BATTERY ELIMINATORS

£102 .17, DM 235 £55.55. Accessories
for all 3 models:- recha rgeable batteri es
£7.99, mains adaptor/charger £4.20,
case £S.90. Enterprise prog calcul ator
£19.95.

moJels with press-stud connectors 9v
£3 .77,9 ... 9v £4.99. Fully stabilized model
3/ 6/7M9v 400ma £6.50. Car convertor
12v
input. oulpul 3/4t/6/7t/S/ 12v
BOOm. £2 .76.

ac

SWANLEY ELECTRONICS

Tel: 0625 526213

Dept. PW, 32 Goldsel Road, Swanley. Kent BRS SEZ

(SWIFT OF WILMSLOW) FOR HI-FI & COMPLETE SPEAKERS

Mail ord er on ly. Please add 35p postage. Price s include VAT unless stated. Lists
2 Jp pOSt free. Overseas customers deduct 13%. Offici al credit orders welcome.

Practical Wireless, September 1980

MORE BIG VALUE
FROM YOURTANDYSTORE
Dual FET imput for
accuracy and minimum
loading. l1.5cm mirrored
scale. DC volts, 0-1-3-1030-100-300-1000. DC
current 0-100 a. 0-3-30300 milliamp. Resistance
0-30-300-3k-30 lC-l
megaohm. 0-100-lk10 lC-l00K-3
megaohms. Req. 9V
battery. 22-209.

Counts frequencies
from 100 Hz to over
45 MHz with 100 mS
gate time. Accuracy is
3 ppm at 25°C or less
then ± 30 Mkz on 10
MHz'Overloadprotected 1-meg
input. Sensitivity, 30
mV up to 30 MHz.
Req. 9V battery.
22-351. REG . PRICE

£79.95
For RF. IF. AF circuits.
Maximum accuracy. Easy
push button operation. Needs
''!I'";'",",'';;''' " I two "AA" mttRries. 22-4033.
Spot circuit troubles and
chak RF, IF and audio
signals from aerial to
speaker on all audio
equipment. With 9V
battery, instructions.
22.Q1O.

REG. PRICE £

Unique circuitry makes it a combined level detector,
pulse detector and pulse stretcher. Hi-LED indicates
logic" 1" Lo-LED is logic "0". Pulse LED displays
pulse transitions to 300 nanoseconds, blinks at 3 Hz
for high frequency signals (up to 1.5 MHz). Input
impedence: 300K ohms. With 36" power cables.
22-300.

2.19

AC/OC CIRCUIT
TESTER
Accuracy in 1-300 volts
ranges. Safe in Iive/dffid
circuits. Needs two "AA"
batteries. 22-4034.
REG. PRICE£

General coverage receiver. Quartz-synthesised tuning,
digital frequency readout. 3-step RF Attenuator. 6range preselector With LED Indicators. SSb and CW
demodulation. Speaker. Code oscillator. Battenes(not
included) or 12V DC. 20-204.

REG.PRIC
E£229.95

DYNAMIC
TRANSISTOR
CHECKER
Shows current gain and
electrode open and short
circuit. Tests low,
or high power PN P or NPN
types. Go/no-Go test from
5-50mA on power types.
22.Q24.

1. 99

Power project boards. lC's, other low-voltage DC
equipment. Load regulation: less than 450mVat 1
amp at 24V DC. Ripple: ·less then 25mV. Maximum
output current: 1.25 amps. Switchable colour-<:oded
meter reads 0-25V. DC and 0-1.25 amps. Three-way
binding posts take wires, banana plugs or dual banana
plugs with 0.75" centres. For 220/240V AC.
22-9123

REG. PRICE

£35 95
•

You save because we design,
manufacture, sell and service.

Tandy have over 7,000 stores and dealershlps
. worldWide. Over 2,500 products are mad e

The largest electronics retailer in the
Offers subject to avallabil lty. Instant credit available In most cases.

OVER 170 STORES ANDDEALERSHIPS NATIONWIDE.
Practical Wireless, September 1980

AcceS5. Barclaycard and

Trustcard welc ome
Prrces may vary at IndiVidual stores.
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PCB'S FOR PRACTICAL WIRELESS PROJECTS
POWER UNITS as follows: all 240v I!P & tested. Small bench p.u.
O/P var nom 5 to 15v DC stab at 2 amps max in neat case size ·
9t x 5t x 7.t" fitted fuse, on/off swt & ind with screw tenminals for o/p
with CleC l27, BENCH P.U. Solartron HT cVp var 0 to 500v DC at
lOOMa to 350v also 6.3v ac Ct at 3 amps fitted Volt/Ma meter in case
size 13 x 13 x 8" tested with circ £22. BENCH P.U. gives two separate
stab O/ Ps of 24v DC each rated 500Ma with S/ C protection limited intemal adjustment fitted AC!DC fuses & o/p terminals on front panel in
case size 17 x 7 x 9 " with front cover tested, would mod for 1 amp o/p as
dual sec C core mains trans fully enclosed unit £25.
AUDIO TEST SET CT373 comprises Audio Osc , 7c to 170Kc AF VTVM
& Distortion measuring set all in same bench case, supplied with handbook
circ etc further details on request £80.
ADVANCE TYPE J.l AF Osc small bench unit range 15c/s to 50Kc in 3
ranges o/p at 5 & 600 ohm var up to 25v size 13 x 9-t x 7" good cond £45.
TAPE RECORDERS E.M.I. type TR52 series high grade unit 2 channel.
two speeds, int mon speaker 3 & 600 ohm o/p, low imp & 600 ohm I!P in
case size 21 x 18 x l 5" about 45Kg supplied with handbook, qty of tape etc
further details on request £70.
POWER UNIT small sub unit made for use w ith BC221 or similar freq
meter, fits in battery comp. gives + 135v at 20Ma DC & 6.3 at 1 amp, stab
HT, with C!Bx £ 12.
HEADPHONES ARMY type DLR.5 low res balanced armature type can
be used as sound powered intercom £3.50 per pair or 2 prs £6.
MAINS TRANS all 240v as follows: A. Secs 340-250-0-250-34Ov at
210 Ma 6.3v 5 amps twice & 5v ct 5 amps £10.50; B. Auto Trans
2OO/25OV 3 taps to 115v at 560 watts fully enc case size 6-t x 4 x 3-t with
tenm conn. £ 13.50.
MONITOR 4436 General purpose scope unit suitable Radio & Audio Servicing Y Amp 10 MilV\! per Cm at 300Kc TB ran ge 1Dc to 5Kc free running
TB with int ext sync all nonmal scope controls fitted, 3" Tube green trace in
case size 12 x 9t x 23" about 30Kg, 240v 50c I!P supplied tested with handbook & circ. £50.

Jan. so.
Jan . SO .
Jan. SO .
Jan. SO.
Jan. SO .
Jan. SO.

Nimbus Radio Control Encoder
Nimbus Radio Control Rec.
A.F. Speech Processor
p.w. Parkhurst Alarm
Wide Band Pre Amp.
Nimbus Radio Control T.X.

WR061
WR064
WR06S
WR063
WR067
WR062

Price
Price
Price
Price
Price
Price

£2.2S
f2.92
£2.2S
£2.5"
£0.70
£2.26

30
30
30
30
30
30

pence p&p.
pence p&p.
pence p&p.
pence p&p.
pence p&p.
pence p&p.

Oct 7S.

Mos!et Converter

R024

Price £2.50 30 pence p&p.

Jan. 7S.

Direct Conversion Rec

0043

Price £2.50 30 pence p&p.

May 7S .
May 7S.

OX Audio Filter
Digital Lock

0001
0002

Price £2.50 30 pence p&p.
Price fl.40 30 pence p&p.

Mar. SO.

Duel Trace Unit

WR069

Price £7 .10 30 pence p&p.

April SO .
April SO.

Speed Controller
Stereo Auto Fader
Mike Pre Amp.
Stereo Auto Main Board
Signal Generator
p.w. Nimbus Relay
p.w. Nimbus Modulator
Nimbus Transceiver

WR065

Price f1.50 30 pence p&p.

WR071
WR072
WR070
WR075
WR074
WR073

Price £1.05 30 pence
Price f3.16 30 pence
Price f2.71 30 pence
Price fO.5 5 30 .pence
Price fO.70 30 pence
Price f5.30 30 pence

April
April
April
April
April

SO.
SO
SO.
SO.
SO.

May SO .
May SO.
June
June
June
June
June

SO .
SO .
SO .
SO.
SO

June SO .

Hundred Second Photo Timer WR07S
N.B.F.M . Demodulator
WAD509
Audio Limiter Main Board
WK076
Audio Limiter
WK077
Audio Limiter RF Input Board WR079
VHF/UHF Repeater Timer Main WROSO
PW. Nimbus Base
Station Adpt
WROS3
Acoustic Flash Trigger
WRKS4

p&p.
p&p.
p&p.
p&p.
p&p.
p&p.

Price £2.4S 30 pence p&p.
Price £1.S3 30 pence p&p.
Price
Price
Price
Price

f2.00 30
fl .1 5 30
fl.30 30
£1.90 30

pence p&p.
pence p&p.
pence p&p.
pence p&p.

Price £2.60 30 pence p&p.
Price £1.25 30 pence p&p.

FULL RANGE OF RS COMPONENTS AVAILABLE

THIS MONTHS SPECIAL OFFER
8"x 5" ELLIPTICAL SPEAKERS

ARMY FIELD CARRIER TELEPHONE UN ITS sold for breakdown,
contain main frame in case size 16 x 12 x 14" with 7 plug in modules
plus two fixed units, these contain transis, elec & tant conds, high stab
res, rot swt, tog, swts, fuses, large number of LF filters & trans, 3"
speaker weatherproof, small meter, term posts, handset etc all in clean
cond, unit works on 24v DC £25.
RECORDING TAPE by Ampex Mill Spec t" Audio type 3600' on 10-t"
spools new £7 .50.
T.V. TUNERS UHF type manual tuned with circ new transis £2.60 or 2
for £4.50 or 10 for £20.
CONNECTORS Plessey type 12 way in brass quick disc sqmt flange
£ 1.50 per pair.
DYNAMOTOR UNIT I!P 24v DC O/Ps 210 & 400v DC can be used as
motor by removing fan gives t" shaft will run on 12v DC size exc shaft
6t x 3-t" dia £6.50.
SIG GENS Army No. 12 35kc to 1B.3 Mc/s in 8 bands AM & FM on some
bands int xtal check O/P var .l Uv to 1v high revolution film scale standard
mains liP note heavy unit about 50Kg in transit case £45.
HELlPOT DIALS & POTS 10 Tr dial to fit 3/ Bth bush £1.50; Beckman
15 Tr to fit 3/Bth bush £2. 50; 30 or lOOK Helipots £ 1 ea or 50p with dials.
ARMY Tx/Rx unit Mk.123 compact mains or 12v DC operated unit Rx
tunes 2.5 to 20Mc/s in 3 bands with RF stage BFO etc O/P for phones, Tx
covers 2.5 to 20Mc/s crystal controlled CW only about 15/2 5 watts over
band, with built in morse key & tuning meter size inc mains p.u. 30x9 x 14
Cm about 4 Kg supplied with ext 12v Invertor p.u. tested with handbook
mains lead & phones £58 also Hand Gen at £25.
SMALL RX UNIT 5 valve inc BFO battery operated Rx tunes 2 to 8Mc/s
in two bands direct cal in case with circ req 135v HT & 1.5v uses B7g
valves £13 also matching Tx unit crystal controlled CW only about 1 watt
power as Rx with circ £5.50.
INVERTOR UNITS for use on 12v DC O/P 180v at 40Ma or 425v at
120Ma also 6v DC at 2. 5 amps in case size 5-tx4 x 3" tested with circ.
£10.50.
SLOW MOTION DRIVE 9 .1 with knob & scale also 2.5 or 25K 360' as
req £3.
HEAVY DUTY SLIDE RESISTORS rated 1 ohm 12 amps £4.50.
MAINS FILTERS 250v 1.5 amp size 2-t x l t x 1" new £2.20.
MIRRORS Searchlight mirrors silvered steel backed 20-t" dia 3t" deep at
centre with hole 3"*,' dia clean may have some scratches due to storage
£25.
Above goods ex equipment unless stated new, prices include
Carriage & VAT. SAE for Enquiry or 2 x lOp stamps for list 25.
We can also supply circs & handbooks for some equipments.

A. H. SUPPLIES
122 HANDSWORTH RD,
SHEFFIELD 59 4AE
Phone 444278 (0742)
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£2.30 EACH PLUS 75p p&p.
RATED AT FIVE WATTS. 15 OHM SPEECH COIL

C. BOWES ELECTRONICS
252A Stock port Road, Cheadle Heath,
Stockport, Cheshire SK3 OLX.
Tel: 061-428 4497
Please enclose cheque or postal order with order.

BOMB PROOF
POWER!
The
WINTON
is
still
the
OUTSTANDING
KIT
ACHIEVEMENT of the decade. Using POWER MOS-FETs
in the OUTPUT STAGE it provides a 50 + 50 WATTS at less
than 0.1 % distortion over the whole audio band .
The Power MOS-FETs we use are practically ' Bomb Proof
without the need for distortion introducing protection
devices, or as some coyly name them "Thermal Overload
Cutouts". Our MOS-FETs don ' t suffer from thermal
runaway or secondary breakdown as ordinary transistors
do.
Requiring around twenty hours to build you finish up with
an ampl ifier which is equal to, or better than ready built
des igns costing upwards of £600, and you have the enormous satisfaction of having built it yourself.
A 12p stamp will bring you the full details or better still,
se nd your cheq ue for the best amplifier kit around. POWER
MOS - FETs RULE , O.K.
COMPLETE KIT, of all parts necessary to build the P .W .
WINTON
£133 .50
Order with complete confidence (C.W.O. only please) from:

T.&T. ELECTRONICS
Green Hayes, Surlingham Lane , Rockland St. Mary,
Norwich, NR14 7HH . Telephone 05088 632
PRICE tNClUSIVE OF V.A.T. & CARRtAGE.
Callers by appo intme nt only
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FREEPOST ON ORDERS • ACCESS
VAT INCLUSIVE PRICES • VISA
CASH
ADD 30p P&P
• CHEQUE
24 HR PHONE ANSWERING SERVICE

•

1

•

B19 1BR
•
021-233 -2400 •

ELECTRONICS
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o.-d" Cod.

EI99-90

+ REMOTE CONTROL KIT
£ 135-90

A70

17'SW ACj24vDC PROFESSIONAL AMPLIFIER

£276-00

PA L ENCODER/MODULATOR K IT

£ 22-90

L78

20W WEATHERPROOF HORN SPEAKER. 8 OHM & LI NE

E 41 - 40

DOPPLER RADAR ALARM KIT

£ 44-90

L83

16W MEGAPHONE (SEPARATE MICROPHONE)

£ 69-00

F. E. T. POW ER AMPLlFI ER OUTPUT MODULE KIT

£ 27-50

LIlO

40W CABINET SPEAKER 8 OR 16 OHMS (S PECIFY W HICH )

ONE AMP POWER SUPPLY MODULE KIT - FIVE V OLT S

£

M21

UNI - DIRECTIONAL ELECTRET CONDENSOR MIKE, 600 OHM

MlO

BA LL WINDSH I ELD DYNAMIC CARDOID MIKE, 6OO/50K OHM E 28-98

(For wiring into existing tele .... ision)

(c/ w black 'vynide' covering, meta l corners a nd overa ll cover) £ 89-70

ONE AMP POWER SUPPL Y MODULE KIT - TWELVE VOLTS

£

6-00

£ 19-32

7-50

MOD EL I N ERTl A CONTROLLER MK I - SLOT RACER

£ 30-00

MODEL INERTIA CONTROL LER MK 11 - TRAIN (HAND UNIT )

E 25-00

MODEL I NERTIA CONTROLLER MK III - TRAIN (CONSO LE UNIT)

£ 25-00

Ml04 SI X CHANNEL STEREO M IXER AND PRE-AMP Ll FIER

(accepts high and law imp mikes , and has RIM
M I 24

input)

FLOOR TYPE MICROPHONE STAND. EXTENDS TO 60"

£ 62-10
£ 14-49

GMT ELECTRONICS, P.O. BOX 290, HAMPTON STREET, BIRMINGHAM B19 3JR.
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THE BEST OF BOTH WORLDS
WHAT WILL THEY THINK OF NEXT

eASIO

Elm

TRIO

BRINGS MUSIC TO YOUR EARS AND EASY
....wON YOUR POCKET CASID'S ML.90.

CASIO'S NEW LCO ANALOGUE AND DIGITAL
STOPWATCH 56 OS·50B. COUNTDOWN 12/24 I..DISPLAY. R.R.P.I£39.95}
£34.45
TIME DISPLAY. Digital: HOUfS. minutes. seconds. AM/PM (op11003112 or 24 hour display}. Analogue : Seconds.
TIME-CALENDAR DISPLAY. Digital: Month. date. day.

ne!, lap and lilst and second plaal!
limes from 1110 second 10 59 minutes 59.9 seconds.
COUNTDOWN. Measuring cilpacitV 60 minutes. in 1/10 second units. Selling 10 I second. Countdciwn can be Slopped and
restartedfol net lime measurement
CALENDAR. Auto 4 year. C..... rtlinlta: stili 8.3mm thick
W.t8r raisUnl Mineral Glass. Backlight. 2 year battery.
As above 56 as-388 with chrome plated case R.R.P.
1:9.95}
£24.45.
81 ns-358 ALARM CHRONOGRAPH. Stainless sleel. Mineral glass. Wal er

resistant. 5 year battery. Hours. minutes. seconds. day : and day. date. month and

;007
83 QS-4OB as above with chrome plated case. R.R,P 1£29.95)

£24.45
83 QS-418 ALARM CHRONOGRAPH . Stainless steel encased . Mineral glass.
Wale, lesistant 3 year ballery. Hou rs. minutes. seconds and dale, AM/PM ; or
hours. minutes. alpha day, date. AM/PM. 24 hour alarm. hourly chimes. Stopwatch
from 1/ 10 second to 12 haUlS ; net, la p and 1st and 2nd place. Nightlight. R.R.p.
1[19.95}
£24.45
£19.45
83 nGS-41 B as above yold plated case and strap
F.8D as 830S·41 B black resin strap and case, stainless steel back and front tri m
R.R P. I£14.951
£19.45 DfIIy

C.BO CALCULATOR WATCH
Finger touch kevboard. Hours, minutes, seconds,
day
day, date, month auto calendar programmed to 2009. WIth 24
hour stopwatch ' net. lap and 1st and 2nd place times. To 1/100
£24.45

CLOCK : Hours. minu tes. seconds. AM/PM
HOURLY TIME SIGNAL Every hours un the hou r
CALENDAR programmed la Dec. 31 1999. year. monlh
and date
ALARMS. Alarm 1 buuer 130 secsl or 7 dillelent
melodies. Alarm 2 bumr (30 secs) or a
melody.
DATE M.EMORY. 1: A tixed melody. 2. Two selectable
melodies I.e. happy btrthday ; wedding march etc. OK. 2425
aMb, Tunes progranvned 12 popular
melodres
STOPWATCH , Up to 9 hrs. 59 mins, 59 secs. and 9/ 10
ola second. Net. rap and 1st and 2nd place times
MUSICAL FUNCTION. Manual or ple·programmed

+I- /x/+. alltomatic accumulatian in
four calculations. Memory. % \ . 8 digifS
1 yur continuoul b.nary lif,.
WHILE YOU
• Fine ledl/ierelle case
ML 81 MUSICAL CLOCK CALCULATOR, 2 musical alarms. countdown timer.
stopwatch "om 1/1 0 second to 12 hours. Net lap. 1st and 2nd place . Calculator
wilh full memory +1- />:. /+ % \ . 1 year balleries. RRP, ([25.95)
£22.45
ML 71 as abave with one
alarm mini ·r.ard. R.RP. (£25 .9 51
£22.45
ML 82 MUSICAL CLOCK CALCULATOR with alarm. calendar. stopwatch. R.R.P
1[11.95}
£19.95
A02200 permanent display of lull month calenda r. clock. alarm. hourly chimes.
stopwalch from 1/10 second 10 10 hours : net, lap 1st and 2nd place limes
Calculalor with full memory % \. One year battery. R.R.P. (£21.951
£19.45
AQ1500 similar 10
without month display. No alarms. R.R.P.
1[17951
£IUS

CASIO'S LATEST SCIENTIFIC CALCULATORS
FX8100 Hours, mins. secs. AM/PM. day. Calendar ple ·programmed 10 1999.2 4
hour alarm. Alarm ti mer. interval limer. 01 1/100 sec. Stt'pwatch: net lap and 1st.
2nd place times. FractiOflS. % Cllbe roots. 5 levels 01 pafenthesis. hvpelbolics, stan·
dald deviations. co·o rdinates. conversions. 46 scientilic functions. I vear batteries
R.R.P. I£17.951
£24.45
as FX8 100 only 30 scientific functi ons. 8 dIgits. 1 alarm. No
Iractrons. or calendal. 1 countdmvn alarm 01 24 hour alarm. Hou rly chrmes. Mrlll
card size. Complete with leathelelte wallet. R.R.P. (£27 .951
[24.45
FX501 P 11
and 128 programmrng steps 10 digit R.R.P
1£64.951
£52.95
and 256 programmrng steps 10 digit. R.R.P
£n95

HAMEG

TRID CS 1566 20MHz IlIggered sweep oscilloscope.
£339.00 + VAT
TRIO CS 1562A 1OMHltriggeled sweep oscilloscope
£259.00 + VAT
HAMEG oscilloscope HM 307 lPS triggering ba ndwitdh d.c. 10 1OMHl. Component
tester, Timebase O. 2 lIS- O. 2 slcm.
£149.00 + VAT
HAMEG HZ36 switch able probe 101 HM301
£11.00 + VAT
DACTRDN PX40Z 13.8 DC 3 amp continuous 4 amp max. Fully stabilised power
supply with overload protection
[19.95 + VAT
DACTRON PH 5000 13.B DC 5 amp continuous.
£39.50 + VAT
DIN PANEl METERS DIN 75 : 0- 5 am,s DIN 715 : 0- 150 "lIS DIN 730
0-300 volts DIN 750 : 0-500 volts 72 x 12 mm range
£8.00 + VAT
EAGLE DD7 paging microphone impedance 600 ohm Ot 50K ohms sensitivity
2.25mV at 50K ohms. Frequerlcy response 300- 900Hz. Desk 01 wall
mounted
£14.85 + VAT
EAGLE MULTI ·METER. EM50 50,000 OPV DC VOIIS : 0- 1200 volts AC volts
0-1200 volts. DC current tl---6A resistance 0- 10 Meg ohms
£19.95 + VAT
DRAPER SUPER CHROME {" sq drive socket sels. 33 piece 9 AF hexagon 3 AF
BI ·sq sockets. 11 mm hexagon sockets 9 BA hexagon sackers S Access.
+ VAT
SPJRALUX AND DRAPER nul spanners and sets. lalge select ion. Refer to
catalogue 01 S.A.E. for lull details
3 wile power units.
PU3D £24..12 + VAT
WElLER INSTANT HEAT GUNS Model No 81000
£1121 + VAT
+ VAT
WELLER CORDLESS Model No WCIOO
£0.72 + VAT
SUPA SERVISOL Switch cleaner
MARYPLASS storage bo.es 5P2 combination draw pack interlocking storage boxes (contains I x 6002 x 201 5 x tOl
Per PKk £4.40 + VAT
ORYX OE·SOLDER TOOLS Model SR3A desoldering pump with built in safety
guard
Price £6.50 + VAT
I.C .. TEST CLIPS Clip over IC while still soldering to pca Of in sock. Gold plated
pins. Ideal tor experiments of service engineers. 28 pin OIl (1.15 40 pin OIL £2.00
or sa ..e buy one 01 each
for C3.50 + VAT
s

£2.00 nch + VAT

CALL IN AND SEE US
OUR NEW SHOP IS OPEN
CATALOGUE 1980. Send 40p and you will receive our 104 page
products by Eagle. Yaesu. Standard. Trio. Hameg. Microwave Modules. Amtron KIts

& Boxes. VelD. Drapel, Spiralux. Knipu. Weller. Servisol. Jaybeam. Books by Baloalo & Babani - Newnes and many more

TERMS OF BUSINESS : Cheques. P.O.s or Phone Access 01 BaJclaycald No. 24
haUl phone service. Please add VAT AT 15% on all above goods. CARRIAGE and
packing charges 101 all orders under £5.00 nett invoice value add 75p . Ordels ovel
£5.00 and under £20.00 add 50p. Orders over £20.00 carriage free. Callers
welcome 9.00 am- 5.30 pm Tues-Sat . (03531860185.

PRACTICAL WI RELESS T.V. SOUND TUNER

(Nov. 75 artlcl. by A. C. Alnllle)

TOP PRIORITY for every

COpy of or/glna/aft/cI. supplied on r.quu'

IF Sub-Assembly (GB) £7·82. P&P 85p.
Mullard ELC1043 V'cap UHF Tuner £6·33. P&P 40p.
3-way Station Control Unit £1·38. P&P 30p.
6-way Station Control Unit (Special Offer) £1·15. P&P
35p.
Power Supply Prtd Circuit Board £1·15. P&P 35p.
Res, Caps, Semiconds, etc. for above £6·67. P&P 45p.
Mains Transformer for above £3.80. P&P 35p.
P&P a)1 items £1.00.
(Price of goods and P & P includes 15% VA T)

constructor .
HOME RADIO
CATALOGUE

Callers welcome at shop premises.
•

Over 2.000 ilems clearly
listed.

•

Profusely illustrated
throughout.

•

Ove r 100 A-4 size pages.

•

Bargain list included free.

•

Catalogue contains details
of simple Credit Scheme.

MANOR SUPPLIES
172 WEST END LANE, LONDON NW6
(Near W. Hampsiead Tube Sin.) Tel. 01-794 8751

Newest. neatest system ever
devised for storing small parts
and components: resistors,

capacitors, diodes. transistors.
etc. Rigid plastic units in·
terlock together in vertical

and horizontal combinations.

HOME RADIO (Components) Ltd.,
Dept. PW., P.O. Box 92, 215 London Road, Mitcham, Surrey.
Phone 01-648 8422
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RADIO
(Components)
LTD_
., Dept
Regd No
p.a. Box 92. 215 London Road, Mitch am. Surrey.

912966 Londoe l

I

RAIRLIN E
SUPPLIES

Transparent plastic drawers
have label slots. 10 and 2 D
have space dividers. Build up
any size cabinet for wall.
bench or table top.
As supplied to Post Office,
Industry and Government
Depts .
SINGLE UNITS OD} lSin x 2iin x 2-jinl £3.90 DOZEN
DOUBLE UNITS IZD} 15in x 4tin x Ztin} £6.50 DOZEN
TREBLE 13D} £5.90 foe 8.
DOUBLE TREBLE 2 drawers, in one outer case (602)
£8.90 for B.
EXTRA LARGE SlZE 16Dl} £7.90 for 8.
PLUS QUANTITY DISCOUNTS
Orders ove r (60, less 5%. PACKING/ POSTAGE!
CARR IAG E: A dd (1 . 30 to all orders under ( 10. Orders
( 10 and over. please add 10% carriage
QUOTAT10NS FOR LA RG ER QU AN TlT1ES .
Please add 15% V.A.T. to total remittance _

(PW9)

NW2
Telephone 01 -4504844
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All switching of bands by a single
pin to gnd. Varicap tun ed, wit h LO
o utput for sy nth . MW/LW version
or MW/LW plus 1 or 2 SW bands
MW/ LW : £15.58
+1SW £ 16.73

958
.1 __ _

VHF Tunerheads
Carriage for Mk III tuner £3 inc

The Mark III se ries FM tuner has been updated, and now includes a
centre zero tuning meter as standard. The instruction manual has been
meticu lously revised , enabling easy assemb ly by constructors of va rious
levels of experience - a preview copy may be purchased for £1.00.
Mark III A series
Mark 111 B series

'Reference series' tuner modules
........ £171.35 inc.
'Hyperfi' modules, w ith switched
IF BW, pilot cance l decoder
..... £198.95 inc.
A matching synthesiser unit will be mad e available late r this year, and can be
retrofitted to eithe r version. All versions include digital frequency readout/clock,
VU deviation meters, 6 preset stations, 10 turn pot manual tuning, toroidal PSU,
output level adj ustme nt, 110/240v AC input. Full alignment service available.

,

Power Amplifier

Style and performance - with a real

'belt and braces' PSU design.

After a couple of preview comments, it seems th at many of you are waiting to hear
about the matching HMOSFET power amplifier for the Mk III tuner. Well, it ' s out
at last - complete with twin toroidal PSUs for comfortable 80W RMS per channel,
over 100W peak, but limited by thermal shutdown of th e HMOS. 10W-100W lo g
LED output peak indicator, DC offset protection and switch·on pause relay. AC or
DC input coupling, direct or relay protected output terminals. The works.
Only one version of this item: Complete kit
..... .. £178.25 inc. Carr. £5.

Europes largest stock range for broadcast and
communications. Probably also the wo rld 's details in the catalogu es and Plo Specials are
also suppl ied in the regio n 30·220MHz.

Pilot Cancel PLL Stereo decoders
Again, Europe's widest range of stereo decoders
including pilot cancel PLL types. The pic shows
the 944378 - pilot cancel including post decoder
26/38kHz filterin g and mutin g preamp output

944J78·2

0 6.45

\
'. ji'

..&,..
• ,

Broadcast FM I F strips for all occasions, includin g the new 911225 - with d iode
switched narrow filter option, ultra linear ph ase ce ramic filters, 84dB SIN, and
0 .04% THD (40kHz deviation!' Plus usual things lik e AGC , AFC, dev. mute, leve l
meter d rive. £23.95 (supplied in screen can w ith 0 .1 edge connection system)
Also the 7230 hyperfi se ri es · as the 911225, but with slope co ntroll ed AFC that
operates in conjunction with signal level - and an extra I F amp stage for o Xing.

Various digital frequency displays
Th e World's largest range of rece iver DFMs is now
joined by th e 0 FM7 (shown) . and L shaped version
of the DFM3 with remote display mount connector
possibi lity . 1kHz SW resolution with 455kHz or
10 .7MH z offsets, 100Hz res UP to 3.9999MHz, and
VHF to 299.99 MHz in 10kHz steps : £41.75

Crystal Filters
CA3089E
CA3189E
HA1137W
HAll225
HA12412
KB4420
TBA120S
KB4406
SL 1610
SL1611
SL1 612
SL1613
SL 1620
SL1623
SL1624
SL1625

2.11
2.53
1.95
2.47
2.8 1
1.95
1. 15
0.80

1.84
1.84
1.84
2.17
2.50
2.80
3.77
2.50

HAl197
CA3123E
TDA1072
TB A651
TDA1090
TDA1220
TDA10B3
TDA1062

S L1626
SL1630
S L1640
SL164 1
SL6600
SL6640
Sl6690
MC1496

2.80
1.86
2.17
2.17
4.31
3.16
3.68
1.44

1.61
1.61
3.09

S06000
TDA4420
MC1330P

__

4.31
2.59
1 38

___

'

10.7MHz

rm
. .

i

_________

VARICAP DIODES ..
A section from our PL :
BA102
0.35 16:1 ratio AM tuning
BB204
0.41 KV 121 5 9v triple 293

B8109
0.31 KV1225 25v triple 3. 16
_B_B_10_5___
0._4_1_K_V_1_
2_"_9_V_d_"_
. ,___2._0_1....
MVAM2 1.93 BB212 9v dual
2.25

•

•

L

25kHz Channel spacing 8pole
12%kHz
2.4k Hz SSB
Monolithic dual roofing filter
34.5MHz 1.3dB loss, 80dB stopband HF
first filter in synth . RX
RC XTA LS FM pairs (no spiltsl
AM pairs
USB/ LSB Xta ls for 10.7SSB filter

Piezo Sounders

£16.67
£17 .82
£19.78
£2.30
£36.80
£3.74
£3.5 7
£2.88 ea

The most efficiem warning sounders yet

The latest thing in e lectro·acoustic efficiency. 1 mA of drive from
CMOS wi ll give an SPL of 83dB . 10v RMS drive from CMOS uses :
3mA for 100dB SP L at 4.8kHz (88dB at 1.65kHz)
I
·
The data sheets shows va rious drive circuits, and give full
specifications with regard to broadband res ponses and power
consumption etc. 1 off 44p inc. 100 off 28.75p (25p ex vat)

Keyboard switches and caps
£6.33
£7.39

From the world 's most widely used switch
manufacturers · ALPS · come the biggest and
best range of keyswitches, and data entry key·
board switches. The SCM81101 is shown here,
with the KT5 2 ·part cap (with clear top, to enable
easy fitting of your chosen legend. Other types are
ava il able with built in LED , 90 0 mounting etc.
SCM81101 : 17 KT5: 16p · or 29p/ pair

We have various RC !Cs, including NE544
NE5044, and rwo new ones from OK!
FM TX IC. 30 mW out (amplifyable) -£2 .30 inc
M RX IC. Suits KB4445 or RCME syst. £2.65.
data sheet
+ SAE. More RC IC s in list

ove rcap

-.

, switch

112.55 1
• 11

& •

mean and get this first.

Pa rts 1·3
AMBIT
catalogues
SOp ea, o r
£1 .60 the
lot.

13

Practical Wireless. September 1980
www.americanradiohistory.com

25 The Strait, Lincoln. LN2 1JF

Climax House
159 Fallsbrook Road, London SW16 6ED

UHF POWER AMPLIFIER MODULE 50 mW Input. Output 2 · 5 Watt 420-480 MHz. 13 Volt.
50 ohm Type BGY22C . £12.SO.
BLY 34 3 WATT 13 VOLT 17S MH,TRANSISTOR . • 7Sp.
HF-VHF POWER TRANSISTOR Type 587BLY 2B 10 70 MHz SSB. FM . 40 WATTS 28 Volt

SPECIAL EXPRESS
MAIL ORDER SERVICE
[p
1 ·10
2 ·00
0·84
0·84
3·36
8·40
E810F 14 ·47
EABC80 1 ·20
EB91
0 ·82
EBF80
0 ·50
EBFB9
0 ·85
EC91
7 ·56
ECC33
3·50
ECC35
3·50
ECCBl
0 ·88
ECCB2
0 ·72
ECC83
0·88
ECC85
1 ·20
ECC88
1 ·90
ECC9 1
8 ·93
ECF80
1 ·08
ECH35
2 ·00
ECH42
1 ·15
ECH81
1 ·20
ECL80
1 ·00
ECL82
1·00
ECL83
1 ·50
ECL86
1 ·20
EF37A
3 ·50
EF39
2 ·75
EF41
2 ·00
EF42
2 ·00
EF50
1 ·50
EF54
5 ·00
EF55
2 ·50
EF80
0 ·80
EF86
1 ·52
EF91
1 ·80
EF92
5·81
EF183
0 ·80
EF184
0·84
EH90
1 ·40
EL32
1 ·50
EL33
3 ·50
EL34
2 ·20
EL36
1 ·60
EL81
2 ·50
ELB4
1 ·00
EL86
2 ·50
EL91
7 ·14
EL95
1 ·32
8·50
EL360
EM81
1 ·00
EMB7
1 ·50
EN91
3 ·50
Al3l
CL33
OYB6/7
OYB02
EBBCC
E180F

EY51
EYB6
EYBB
EY500A
El80
El81
GY501
Gl32
Gl33
Gl34
Gl37
KT61
KT66
KT77
KTBB
N78
OA2
OB2
OC3
003
PC86
PC88
PC92
PC97
PC900
PCF80
PCF82
PCFB6
PCFBOl
PCF802
PCF805
PCF808
PCH200
PCL82
PCL83
PCL84
PCL85
PCLB6
PCLB05
P0500
PFL200
PL36
PL81
PL8 2
PL83
PL84
PL504
PL508
PL509
PL519
PL802
PY33
PY81
PYB2
PYB3

fp
fp ..
1 ·75 PYBB
0 ·88
0 ·84 PY500A 1 ·80
1 ·75 PYBOO
0·84
1 ·94 PYBOl
0 ·84
0·84 QQV02·6
0·84
12 ·56
2 ·75 QQV03· l0
1·25
5 ·80
4 ·00 QQV03·20A
2·50
17 ·50
4·00 QQV06·40A
3 ·50
36·34
10·00 OV03 ·12 4·46
8 ·00 R18
4 ·25
12 ·00 R19
1 ·20
9 ·00 SP41
6 ·00
1 ·60 SP61
2 ·00
2 ·55 U19
13 ·75
1 ·92 U25
1 ·16
1 ·92 U26
1 ·44
1 ·40 U37
9 ·00
1 ·40 UABC80 1 ·25
1 ·28 UBF89
1 ·20
1 ·20 UCH42
1 ·20
1 ·20 UCH81
2 ·32
1 ·00 UCL82
1 ·04
1·00 UCL83
1·44
1 ·60 UF89
1 ·44
1 ·60 UL41
2 ·50
1 ·90 UL84
1·20
1 ·60 UY41
1 ·25
1 ·60 UY85
1 ·04
1 ·60 VR105/30
1 ·00
1 ·92
2 ·00 VR150/30
1 ·00
1 ·92
1·08 Z759
16·80
1·08 l803U
7 ·90
1 ·08 2021
3 ·50
].60 3B28
16·80
1 ·80 ' 4CX250B
1 ·20
27 ·50
1 ·20 5R4GY
2 ·00
1 ·20 5U4G
1 ·52
2 ·22 5V4G
1 ·52
1 ·08 5Y3GT
0 ·85
1 ·40 513
1 ·50
1 ·80 5l4GT
1 ·50
3·20 6/3 0L2 1 ·56
3 ·20 6AB7
1 ·50
2·96 6AH6
4 ·71
1 ·10 6AK5
3 ·60
0 ·84 6AL5
0 ·82
0·80 6AM6
1 ·80
0 ·70 6AN5
4 ·74

6ANBA
6AQ5
6AR5
6AS6
6AS7GA
6AT6
6AU5GT
6AU6
6AW8A
6B7
6B8
6BA6
6aA7
6BE6
6BH6
6BJ6
6BN6
6BQ7A
6BR7
6BR8
6BS7
6BW6
6BW7
6Bl6
6C4
6C6
6CB6A
6C06GA
6CH6
6CL6
6CW4
606
6005
6EA8
6EH5
6F6
6Gk6
6H6
6HS6
6J5
6J6
6J7
6JB6A
6JS6C
6K4N
6K6GT
6K7
6K8
6K06
6L6G
6L6GC
6L7
6L06
607

fp
3 ·45
0 ·96
1 ·98
4 ·98
6 ·75
0·85
4·32
1·08
3 ·39
1 ·50
1 ·75
1 ·00
5 ·12
1 ·08
1 ·52
1 ·08
1 ·65
3 ·72
4·00
1 ·75
4 ·00
4·00
1 ·52
2 ·37
0 ·88
1 ·75
2 ·49
5 ·07
8 ·50
3 ·72
7 ·68
1 ·75
5 ·94
2 ·94
1 ·85
1 ·75
2 ·67
1 ·50

3 ·77
2 ·50
3 ·50
2 ·50
4 ·56
5 ·58
1 ·25
1 ·30
1 ·50
1 ·75
6 ·36
2·50
2 ·50
2·00
6 ·72
2 ·20

fp
1 ·45
1·50
1 ·80
1-30
2 ·68
6SN7GT 1 ·60
6SS7
1 ·80
6SG7M 2 ·50
6U8
0 ·80
6V6GT
1 ·60
6X4
1 ·20
6X5GT
0 ·85
7C5
2 ·95
7C6
2 ·25
7S7
2 ·25
12AT6
1 ·20
12AT7
0 ·88
12AU7
0·72
12AX7
0 ·88
12BA6
2·19
12BE6
2 ·43
12BY7
2 ·70
12BY7A 2 ·70
12HG7
4 ·17
3 OFLl /2 1 ·12
30P4
1-20
30P19
1 ·20
30PLl3 1·80
30PLl4 1-68
75Cl
2·35
85A2
2·10
90Cl
2·35
150B2
2·90
150C2
1·85
150C4
2·10
27-50
572B
805
20·00
B07
3·75
BllA
15·93
812A
15·88
74·87
813
866A
8·85
13·75
872A
931A
14·76
6·96
2050
3·75
5763
5814A
3·72
5842
12·09
6·85
6080
8·96
6146A
7·06
6146B
6883B 11 ·19
3·87
6973
9·96
7360
10·14
7586
17-49
75B7
3·96
7591A
6SA7
6SC7
6SJ7
6SK7
6SL7GT

Open daily to callers : Mon .-Fri . 9 a .m .-S p .m .
Valves, Tubes and Transistors . Closed Saturday
Terms C .W .O . only • Tel. 01-677 2424-7
Prlc.. correct
Quotations for any types not listed S.A.E.
when going
Post and Packing 30p per order
Prices excluding VAT add 15%
Telex 946708 .
10 pr...
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VALVE MAIL ORDER CO.
with data " £3.

BLY SS 175 MHz4 WATT 13 VOLT with dala . £2.S0.
BLY 97 24 VOLT 175 MHz4 WATT with data . £3.
BFR 84470 MHz 13VOLT3WATTwithdata. £4.
SPECIAL SUB-MI NIATURE TUBULAR TRIMMER 0 · 5plto 3pl . 1Sp.
H .P. HOT CARRIER DIODES 5082-2800at40peach.
R.F. TRANSISTORS 2N 91 8 . 25p,AF 239. 2N 5179. 2N 5180 . SOp. ea.
EDDYSTON E TRANSMITTI NO VARIABLE 30+30pl 160p1J . £2.20.
VHF-UHF STRIPLlNE FET Low Noisa 2N 441 7
FERRITE BEADS FX 111S . 1Spdoz. LongTypet- . 610r20p.
MINIATUREAIRSPACEDTRIMMERS 1Opl at 20p each.
SOLDER-IN FEEDTHRU ' S6 ·8pl. 300pl, 1000pl. AII20pdoz.
MINIATURE VARIABLE CAPACITORS 250 + 250pl 15OOpf) . 8Sp.
VALVE HOLDERS 87G , B9G . 1Op ea, Ceramic B9D . 1Sp.
STO 12VOLTMINIATURE SPCO RELAY 5amp Conlacts . SOp.
DISC CERAMICS 22 , 33. 270, 330. 0·0 1ul 5Ovw .. All 2Spdoz, O· 1ul 63vw.• Sp.
VHF WIRE ENDED R.F. CHOKES 10 UH , 30 UH , 330 UH All 7pea.
TTLI.C'. 7400, 7410, 74LOO. 7453, 7430AII a1610rSOp.
BUTTERFLY PRE-SER VARIABLE CAPACITORS 25 x 25pl • SOp, 38 x 38pl • SOp,
38 x 38pfWide Spaced fl 65p.
ELECTRET MICROPHONE INSERTS with FET PRE-AMPLlFIER . £1.8S.
CAR TYPE LONG DOLLYON-OFFSWITCHES . 3Sp.
VHF-UHF FETS BF 256C4 For7Sp, E304 at30p, 410r£1 .
1 WATTWIRE ENDEDZENERS3 ·6, 5 ·6, 6·8, 8 ·2. 9 · 1. 11 , 12 , 13, 15. 16, 20, 22 , 27, 30, 36,
56 , 62 . 91 . 1 10, 120, 130. 150. 160. 180. 200 Volt All at lSp each.
10 WATT STUD MOUNTING ZENER DIODES4·7. 6 ·8 . 7 · 5, 8 ·2. 12. 15. 18. 20. 24. 27. 30,
33 , 36 , 39,43,47.5 1, 62 , 68.75,82,91, lOO, 120, 130, 150. 180. 200Volt.AII at SOp each.
SOASSORTEDDISCCERAMICSlor60p.
100 C280 MULLARD CAPACITORS assorted . SOp.
300 To 7S ohm BALUM TRANSFORM ERS . 20p.
50 BC 107-8- 9TRANSISTORS assol1ed untested li SOp.
500C 71 TRANSISTORSuntestedfor7 5p.
50 SILVER MICA CAPACITORS assorted lor 7Sp.
2S 5 AMP STUD MOUNTING S.C.R·. unlested 7Sp.
501 AMPS.C.R'.T05Canuntested ljio £1.
2010 AMP STUD MOUNTI NG DIODES untested o 60p.
NKT 2740' NKT214 PNP TRANSISTORS lOp, 6 lor SOp.
10·7 MH,VERNITRON FM 4 FILTERS . SOp, 3 for sap.
10·7 MHzFILTERS MURATATYPE SFC 10 ·7 . 30peach.
200 ASSORTED t-WATT RESISTORS for 7Sp.
REDCAPERIE MINIATURE DISCS ,01 ul l00v.w .. aISpeach.
WIREWOUNDPOTENTIOMETERS2Wan2K. 5K , 10K. 4watt lOOK All 30p eech.
50TUBULAR CERAMICS assoned for60p.
MAINS TRANSFORMERS 240 Volt input. Type 1. 24 volt Tapped at 14volt 1 amp i' £1 .30
IP&P25pJ. Type 2. 32-0-32
IP&P 25pl.
DUAL GATE MOS FETS LlKE40673 . 33p,4for£1 .10.
Please add 20pforpost and packing on UK orders under (2 . Overseas orders postage at cost.

*,

DEACs
VARTA BUTTON
(1 ·24V PER CELL)
225mA DKZ
Size/ Celi
4·8V Pack
6 ·0V Pack
9 ·6V Pack

25mm dia x 9mm

£3 ·20

VAT included
P + P 60p per order
RECHARGEABLE
BATTERIES.

600mA DKZ
34tmm dia x 10mm
£5 ·55
£6 ·94
£11·10

CYLINDRICAL NICADS HP7 Size £1,00 only ; HP11 Size £2·35 : HP2 Size
£3 ·20; PP3 £4·00: PP3 Charger £5 ,00,
CONSTANT
CURRENT
CHARGER
Swilched
9mA/25mA/50mA/
120mA/200mA/400mA output - charges 1 to 12 nicads - £13·95.

V & F SMALLCRAFT (POPLAR) LTD
38, STONELEIGH ROAD, CLAYHALL,ILFORD, ESSEX
Tel: 01-550-6642
LIMITED TRADE DISCOUNTS POSSIBLE ON DEACs.

PROGRESSIVE RADIO
ALL ORDERS DESPATCHED BY RETURN POST
SEMICONDUCTORS. 2N5062 1100V 800mA) SCR lSp. BX504 opto isolator 2Sp. CA3130
9Sp. TBA800 SOp. Tag4443 SCR 4Sp. Texas R 1038 power Irans. 5Op. TDA 1151 2Sp.
SWITCHES. Min. toggles, SPST 8 x 5 x 7mm 42p. OPDT 8 x 7 x 7mm lip. OPOT c/off
12 x l1 x 9mm 77p. HEAVY DUTY- OPOT 240VAC 10 Amp 31p. PUSH TYPE , push on 16 x6mm
16p, push to break version 17p. 16 pin D.I.L switch 4Op.
:DISPLAYS. 4 digit LED clock displays with message centre, 0 .6" figures, com. cath. with data
digit multlpleKed displays, com . cath . with data sheet £1 .4Sp. SPECIAL
·£a.26p. NSA1198
OFFER TIL209 Red LED's 10 lor 7Sp ..

8t

LINEAR I.C: •. LM300 4Op, LM 301 5Sp, LM30B £1.30, LM324 £1.00, LM388 9Sp, LM358
SOp, LM386 9Op, LM3900 80p, LM3909 7Sp, CA 13 10 £1 .70, CA30 18 £1.00, CA3028
£1.30, CA3035 £2.20, CA3046 asp, CA309B 95p, CA3130 95p, CA3140 37p, MCI303
£1 .40, MC1312 £1 .S0, MC1330 £1 .40, MC1458 4Op, NESSO £1 .00, NES44 £1 .40, NES6S
£1 .70, NE566 £1 .70, TAA550 4Op, TAA62 I £2.20, TBA64 1 £1 .30.
GPO TELEPHONE DIALS £1 .00 (new). JACKSONS C804 50pfvar. capacitors SOp each .
TOOLS. 5 piece prec ision screwdriver sets, individual handles only t1 .01 set.
JU!"'PER TEST LEAD SETS. 10 pairs of leads with insul.8ted crocs each end 8Op.
MURATA 40KHZ TRANBDUCERI, RX/TX a.5O pair.
•liTC BREAK OLASS FIRE ALARM UNITS, new with mounting box El .lOp.
MINIATURE SOLID STATE BUZZERS. 33 x 17 x 15mm, output at 3 leet 7Odb .. 16mB drain.
voltage range 4-1 5vdc 71p. Loud buuers (mechanical) 6 volts lip, 12 volt Gip.

Cash with order please, official orders welcome from schools etc., please add 30p
postage and pack.ing. VAT inclusive. SAE for latest illustrated stock list.
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PHI LIPS ELECTRONIC KITS

You \Nill not be too late
For most of the bargains listed in the newsletter reprinted below, even though it is .our June/July issue, because the part of th,e
newsletter with the Items in short supply Is not reprinted . However, you will receive the whole or our Aug!Sept
If
you send us an .order this month and 8S an extra inducement we will send you our Oet/Nov newsletter dlrectlv It IS printed ,
which Is usually about two months before it can appear in this magazine.
FOUR NEW KITS THIS MONTH
One Is an anli·mugging d.evice which you can carry in your
pocket or handbag. Secondly we have a morse practice
flt. Thirdly we have a surveillance transmitter which can be
made In a matchbox and fourthly a radio mike. The last two
are given for Interest purposes as at present it is illegal to use
this type of equipment but in view of the fact that legislation
due to come Into Parliament shortly may legalise these or
similar transmitters, we are making the kits available . It is of
course not Illegal to own them.
MORSE TRAINER KIT
This kit consists of 5 Items. morse tone module, morse key,
battery connector, case and instructions. Price £2 -60 + 39p.
MUG STOP
With mugging on the increase we think more and more of
our customers will want their womenfolk to carry a deterrent,
hence this kit. Very easy to make up, only 4 Items. Alarm,
push on push off switch, battery connector and case . £2 -00+
3Op.
TRANSMITTER SURVEILLANCE
Tiny but easily hidden but which will enable conversations
to be picked up with FM radio. Can be made in a _matchboxall electronic parts and circuit £2'00 + 3Op.
RADIO MIKE
Ideal for discos and garden parties, allows complete freedom
of movement. Play through FM, radio or tuner am p. All parts,
mike and case £6 -00 + top .
PHILIPS ELECTRONIC KITS
Despite the fact that these were very fine kits they have been
discontinued by Phlllps Electric. We have purchased the
unsold stock and these are available now at very reasonable
prices . A double page is devoted to them but in all cases
stocks are limited so prompt action on your part is essential.
WORKSHOP HINT
If you have to work on a mains operated device which has a
metal case or chassis then do not connect the earth wire until
you have found and repaired the fault. You will save yourself
lots of fuses, shocks and damaged tools . Of course a final
test should always be with earth connected and In fact with a
neon tester to ensure that the earth is properly connected.
Note: our mains Quick connector is a real time saver, if you do
repairs you will find that it will save its cost in no time at all
and it's cheap at only £1'95.
THIS MONTH'S SNIP
is a Bush mains, battery, portable radio offered at a very low
price but with full maker'S guarantee. Bush Radio Model No .
BW5776 Is a medium sized radio covering the FM, Medium
and Long Wavebands. A portable so of course it is battery
operated (four SP11) but with the ever increasing cost of
batteries the mi'kers wisely built a power pack into the radio.
You will use it from the mains whenever possible thus saving
the batteries for when you go camping or picnicking etc.
Price £13 ' 25 + £1 · 99 .osl £1 ·00.
VERSATILE PLIERS
Insulated handles. Long nose, serrated jaws. With side cutter
£1 ' 50 + 22p.
ALWAYS USEFUL CUTTERS
Insulated handles. Ideal for electronics. Approx. Sf" £1-60
25p.
NEON SCREWDRIVERS
Large, 60p + lp, medium Sized SOp + 7p.
MAINS TRANSFORMERS MORE TYPES THIS
MONTH
500 WATT TYPE
at 15 amp or 36v at 15 amp or l8v at 30v. This big
transformer has a double wound primary so can be used as
500 watt auto as well. There is also a second secondary 24v
tapped at 6v but of course any load you put on this should not
be allowed to take the total beyond 500 watt. Upright mounting
with fixing lugs, ex-equipment but fully guaranteed £10 +
£1 · 50 each postage £2-00. Note; our stock is approx. 200.
6V-D-6V @ 100 mA, This will be a regular stock line, miniature
with feet and nying leads. £1 ' 00 + Up.
I2VIAMP
PrlmarYi and secondary are on separate bobbins w ith feet and
tag connections. £1-10 + 21p.
I
POWER MOTORS
Most
our motors come from or were Intended for computers, many have had little or no use, most are American
makes and all are excellent Quality and test before despatch.
Most are capacitor run and reverSible, prices depend on the
actual motor but price for standard models
h.p. £7 ' 50.
i h.p. £12 ' 50. t h.p. £17 -50 plus 15% VAT and 25% carriage.
SERVICEMAN ' S SNIP-IO POTS IN ONE ONLY 20p
Four gang pots 4 x 50k log; miniature types with 7 spindle.
By combining the sections in series or parallel at least 10
types and values can be substituted i.e. singles:-G-12k, 0-IBk,
0-2Sk, 0l S0k. 0-100k, 0-IS0k and 0-2ook. Slereos o-SOk & 0-IOOk.
It will d,e finitely be worth you having a few of these in stock.
Price 10 for £2 ' 00
30p.
ITHIS MONTH'S ELECTRICIAN'S SNIP
is still the M.E.M. parcel but what a bargain this is you will
soon rel'a lise at current.prices its value is over £60. You get
for only £21
£4-20p white accessories:-10 double 13 amp
sockets and 5 single 13 Sw sockets with neons, 15 power
(20 amp dpt switches and spurs some with neons) 10 singleone way, two way and intermediate switches and super free

+

+

+

gift CwO( th £3).
Hand held or free standing for car, boat, caravan or home use
gives excellent non-directional light, op!?'rates from its inter:
nal batteries or through its cable from car cigar socket. Price
£5-60 + 84p post £1
FLUORESCENT LIGHT
12v Inverter with tube holders attached and lead for batteries
which clan be HP2s or a car battery complete with 12" fluorescent tube £4'60 + 69p post 60p. Plastic holder for B HP2s
60p + 9p.
I
EXTRACTOR FANS
Mains qperated ex-computer. 5" Woods extractor £5
75p
post 70p. 6" Woods extractor £6 + 90p post BOp. 6" Plannair
extractor £6-50 + 97p post 90p. 4" x 4" Muffin 115v £4-00 +
lOp.
£5 ·00 + 15p.
BLOWERS
Mains operated, mostly new. we still have large stocks prices
from £3 -00. Note the Torrln Price £4'50 + 67p + £1 ·00 postage, makes a good desk fan (beat the heat-wave).
I
TOGGLE SWITCHES
250v 2 amp chrome t0991e-S.P.S.T. lOp + 5p dpdt 45p + 7p.
I
SUB NIIN TOGGLES
p S.P.S.T. 4Dp + 6p dpdl &Gp + 9p.
250v 2

+
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PHI LIPS ELECTRONIC KITS
All kits have a properly prepared printed circuit board and
this with all the other parts is nicely packaged in printed
presentation boxes and are complete with ample data.
1000Hz GENERATOR
Gives a pure sine shaped signal and Is Ideal for Morse Code
trainer, balance control in stereo chain, 'whistling' of amplifiers, modulation of signal-generator signals, audible zero·
point indication, in bridging-circuits, summoning signals.
!?'tc. The size of the load does not affect the operation of the
generator. The output is provided with an 'emitter follower'.
Complete factory packed Kit £2-00 + lOp. Ref. R6830.
R & C MEASURING BRIDGE
Has built-in standard resistors and capacitors and is capable
of measuring resistances valued 10 Ohms to 10M Ohms and
capacitances from 10pF to 10uF in a simpl!?' but accurate
manner. It is also suitable for the comparison of inductances.
Complete factory packed kit £3-00
4Sp. Ref. R6516.
ELECTRONIC TRANSISTOR AND DIODE TESTER
All types of transistors can be tested dynamically under
operating conditions in an earthed emitter circuit at a collector
DC current of 1mA and the small signal gain is determined .
The method compares two signals originating from the same
oscillator and consequently the measurement is independent
of oscillator frequency or voltage and the supply voltage and
ambient temperature over the temperature range _5° to 70°
C. Diodes can be checked for good or faulty operation.
Complete factory packed kit £3'00
4Sp. Ref. R6831.
ELECTRONIC SWITCH
Is very versatile and suitable for switching, with changing
temperatures, light, da rk ness, humidty, dryness, etc. A signal
lamp, an electric buzzer and an electric motor, for example,
can be connected directly with the switch_ Extension with a
holding circuit is possible In a very simple way. A simple
time switch also requIres only an extra capacitor and pushbutton. Complete factory packed kit £2-50
37p. Ref. H6715.
ELECTRONIC BUZZER
Generates an altE"rnatlng voltage which Is converted into
sound by a loudspeaker. The alternating voltage consists of
several frequencies, from which a penetrating .tone is produced . The buzzer can be used in the same manner, for
example, as an electric doorbell and thus be operated by
means of a push-button switch. There are many possibilities
if the buzzer is combined with an electronic switch type
H6715. Switch ON and OFF will be possible by means of
temperature, I ight, darkness, moisture, drought elc. It is also
possible to use the electronic switch as a time-switch, so that
the buzzer will continue to operate for some time. The buzzer
can also be switched directly with light, darkn ess or temperature. The switching point is not adjustable, but in- many
applications this will not matter. Complete factory boxed kit
£2'00 + 3Op. Ref. H6114.
STEREO CARTRIDGE PRE- AMPLIFIER
Is designed to use a modern stereo cartridge with an ordinary
amplifier. Magneto-dynamic, electro-dynamic or Hi-Fi ceramic
are all suitable cartridges . The response from the record will
be corrected according to RI AA standards. As the distortion
is very low, this pre-amplifier is ideal for Hi-FI equipment.
Complete factory packed kit £3-00 + 4Sp. Ref. NL3403.
2 x 40 WATT HI-FI STEREO POWER AMPLIFIER
Will supply high power over a broad frequency range at
very low distortion. The output stages are safeguarded in such
a way that the use of a too low load impedance and shortcircuits in the loudspeaker leads cannot cause the amplifier
to break down. The four output transistors are mounted on
two heat sinks. Complete factory packed kit £10·00 + £1·50p .
Re!. NL6920.
60 WATT HI-FI POWER AMPLIFIER
This amplifier is specially designed to perform at high
power over a broad frequency range with low distortion. A
modern component line-up is incorporated in the circuit
configuration, including Darlington transistors_ A double
protection circuit is built-in usil1g five transistors , to guard
against accidental over-loading or short-circuiting of the
amplifier. With the exception of the two power transistors and
an NTC resistor, all the components are mounted on the
printed circuit board_ The heat sinks should be positioned as
close as possible to the p.c .b_ For stereo applications two
units are, of course, necessary, Complete factory packed kit
£8 , 00
£1·20p. Ref. NL3606.
STABILISED POWER SUPPLY UNIT
For the 2 x 40 watt stereo-amplifier NL6920 supplies a current
of lA continuous (peak 2 -2A) at an output voltage of GOV.
The output is protected against short-circuits. Bewteen the
primary and secondary windings of the transformer, a screening (extra winding) has been applied which can also serve for
the supply of an indicator lamp. Factory packed kit £10 -00 +
£1·50p. Ref. NL6924 (This will only be supplied if the amp is
ordered)
UNIVERSAL TRANSISTORISED PRE-AMPLIFIER
Can be used for many purposes, because the amplification
and the input impedance can be adjusted within wide limits
and you can select between amplification with RI AA correction (for pick-up elements) and 'straight' amplification (for
microphones and other signal sources). Two different supply
voltages can be used (9V and lBV) and the output impedance
is low. A few examples of applications are: a) pre-amplifier
for microphone and/or Hi-Fi pick-up elements for use with
power amplifiers which are not designed for that purpose.
b) complete HI-Fi preampllfler in combination with tone
control unit R6903 and noise and rumbl e filter NL6913. c)
mix€r-preamplifier, with tone-control unit R6903 and noise
and rumble filter Nl6913. d) baby-phone or intercom installation (with loudspeaker functioning as a microphone) . Complete factory packed kit £2 -50 + 37p . ReI. R6905.
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PLEASE NOTE: The "+" sign after the amount shows
the amount V.A.T. The postage, if Quoted, is based upon
the amount the article costs to send if it forms part of a
larger parcel. Should your order be less than £10 -00 however,
please send an addllional 50p. BARCLAYCARD & ACCESS
WELCOMED . Phone 01-688 1833.

J. BULL (ELECTRICAL) LID
34-36 AMERICA LANE,
NEW ENGLAND ROAD,
HAYWARDS HEATH,
SUSSEX.
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2 WATT I.C. AMPLIFIER KIT
A :;mall amplifier, with a proportionally large power output, is
SUitable for many purposes. As an A.F. amplifier in a radio
combined with a tuner unit for example, or as an amplifier for
a record-player with a crystal ceramic pick-up head. All semiconductors (tranSistors and diodes) and many res!stors have
been incorporated Into one single Integrated circuit (lC)
TCA100C. The other components on the printed circuit
board are mainly for the alignment of the I.C. and alignment
of the pick-up element, the tuner and the loudspeaker. Complete factory boxed kit £3'00
4Sp.
lWATT IC AMPLIFIER KIT
Similar to Nl3402 but smaller output. Complete factory boxed
kil £2 ' 00
3Op . Ref. NL6833.
NOISE AND RUMBLE FILTER
This Filter Circuit contains two transistors which are used in
such a way that the input impedance Is high, the output
impedance low
the input voltage is equal to the output
voltage (amplification h). This applies in the 'fiat' position
for the whole frequency range . In this position there is no
ampliflcation or attenuation. If, however, the ' noise' and/or
'rumble' position be selected, the amplification between the
adjusted 'noise' and ' rumble' pOints is stillh, but the attenuation after the cross-over pOint(s) will be 12dB per octave.
of the sharp cut off, the medium range Is not affected,
making It possible to reproduce well, for example, old gramophone records with a poor high and/or low registration. If
the fl.lter R6913 is combined with tone-control unit R6903, It is
DOsslble to
a gradual amplification or attenuation from
1,OOOHx onwards both for 'high' and for 'Iow' independent of
the adjustment of the filter. W:th this combination it is
possible to adjust the most divergent frequency characteris.
tics . Complete factory boxed kit £3 ' 00 + 45p. Ref. R6913.
TRANSISTORISED TONE CONTROL
Permits adjustment with very wide frequency limits. Complete factory boxed kit £2·50 + 37p . Ref. 6903.
ELECTRONICALLY CONTROLLED STEREO
PRESENCE UNIT
Attenuates or increases the tonal range to which the human
ear is most sensitive (optimum speech range). This is achieved by one. potentiometer applying a d.c. voltage on one
point of an Integrated circuit (i.c.) TCA740 both channels
being controlled at the same time. The connections between
the printed circuit board (P.c. b.) and the potentiometer can
be fairly long as only d.c_ voltage is used. This gives the
constructor freedom In cabinet design of this unit or the
complete set by being able to position the potenliometer
freely. Complete factory packed kit £3 -50 + 52p. Ref. NL3415.
STEREO PRE-AMPLlFIER KIT WITH
ELECTRONICALLY CONTROLLED VOLUME AND
BALANCE
This unit can be fed from a tuner, or a record player, with a
crystal or 'ordinary' ceramic cartridge having an output level
of approximately 100mV. Volume and balance are d_c. voltage
controlled these voltages being connected to an i.c. TCA 730
then adjusted by single. slider potentiometers supplied
With the kit. The amplification factor is a maximum of six
times the input. The volume control circuit contains a physiology control which can be switched on or off by a pushbutton linking the i.c. to earth via a resistor. Considerable
fiexibility in assembly of the unit into a stereo s}stem Is
achieved because only f\ c.d . voltage is used for control, thus
enabling leads between the p.c. b. and controls to be as long
as required. This allows the potentiometers and switches to
be placed in the most convenient positions, enabling the
system combined with the pick-up amplifier kit NL3403 the
tone control kit NL3406 and the stereo presence unit NL3415,
all units being electronically controlled . Complete factory
packed kit £3'00 + 45p. Ref. NL340S.
ELECTRONICALLY CONTROLLED STEREO TONE
CONTROL UNIT
In this stereo tone control unit the low and high tones are
controlled by a d.c. voltage . the d.c. voltage is connected to an
Integrated clrcult TCA 740 to vary the d.c. voltage, slide
potentiometers are supplied which are effective on both
channels simultaneously. This unit can be combined with the
NL3405 preamplifier where volume and balance are controlled electronically and with the NL3415 stereo presence
control. Complete factory packed kit£2·SO + 37p. Ref, NL3406.
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PUSH SWITCH
250v 2 amp push to make, release to break, standard size 40p
+ 6p miniature 25p + 4p. Push to make push to break lOp +
4p.
TV TURRET TUNER
A two transistor (BF1BO &. 181) continuous, capacitively
tuned U.H.F. tuner, designed to receive television signals . It
is operated by four push pubttons which are fully adjustable.
Millions of these were used mainly in black and white but
also in colour_ It was very extensively used by set makers and
it would probably still be used to-day were it not for the fact
that the Varicap tuner is so much easier and cheaper to make.
Philips referenced the tuner U5, GEC gave it several numbers,
M95928 M (5932 etc. BR called it AT6382/15 . We have acquired
a large Quantity of these and offer them at only a fraction of
th eir original cost. £1 -50
22p + SOp postage less Quantity
discounts.

+

TV SOUND ONLY RECEIVER
We believe there is a demand for this and think the UHF
tuner could be used for this. If any reader has already done
work on this please let us know we will pay £100 for a good
design .1 he same applies to any other device which could be
made using the TV Turret tuner described above.
PRECISION MAINS OPERATED CLOCK
For only £1·50 + 22p_ Sounds unbelievable but that's what
you can have if you send your order right away. The clocks
which have large clear dials were made by the famous Smiths
Company for use with their domestic cooker switch and are
brand new and guaranteed and this batch have the 25 amp
Switches as well .
LOW VOLTAGE THERMOSTAT
remote sensor jOined to approx . 36" of capillary. Dial
calibrated 10-0+ 20 degrees c, change over contacts so it
c an be used to switch on or off £3 -00 + 45p.
CAMBRIDGE INSTRUMENTS
This Company as many of you will know is famous for large
dial remote operating temperature indicators . We have Just
received a small batch of these, assorted types covering
temps such as 0·200c, 100°-500°f etc., some have6" dials others
have 3" dials. Most have a thermostatic switch incorporated .
like this please let us know.
LOW VOLTAGE REED RELAY
Normal 40 wall glass reed switch encased in metal tube which
also holds the solenoid_ 1i volt or 100mA will operate it.
Ex G.P.O. equipment but unused 75p + 12p.
34 OHM 8 · 5A POWER RESISTOR
Slid er type variable, made by Burco for machine control but
also suitable for lamp dimming etc. ex-equipment but in very
good order£4-00 + 60p post £2 -00.
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Britain's first
computer kit.
The Slnelalr 1180.
£7,95
.

•

Price breakdown
ZX80and manual: £69.52
VAT: £10.43
Post and packing FREE

Please note: many kit makers quote VAT-exclusive prices.
You 've seen the reviews ... you 've heard the excitement. .. now make the kit I
'
Thi s is the ZX80. 'Personal Computer World' gave
it 5 stars for 'excellent value .' Benchmark tests
say it's faster than all previous personal computers. And the respon se from kit enthu siasts
has been tremendous.
To help you appreCiate its value, the price is
shown above with and without VAT. This is so
you can compare the ZX80 with co mpetitive
kits that don 't appear with inclusive prices.

'Excellent value' indeed!
Forjust £79.95 (including VAT an d p&p) you
get everything you need to build a personal
computer at home .. PCB, with IC sockets for
alllCs ; case ; lead s for direct connection to a
cassette recorder and television (bl ack and
white orcolour) ; everything!
Yet the ZX80 really is a complete , powerful,
full -facility computer, matching or surpassing
other personal computers at severa l time s
the price
The ZX80 is programmed in BASIC, and you
can use it to do quite lit erally anythi ng from
playing chess to managing a bu siness,
The ZX80 is pleasantly straightforward to
assemble, using a fine -tipped soldering iron ,
It immediately proves what a good jo b you've
done ; connect it to yourTV", link it to an
appropriate power source* ", and you 're
ready to go.
Your ZX80 kit contains " .
• Printed circuit board, with IC so ckets for
alllCs,
• Complete components set , including all
ICs-all manufactured by selected worldleading suppliers.
• New rugged Sinclair keyboard , touchsensitive, wipe-clean ,
• Ready-moulded case ,
• Leads and plugs for connection to
domestic TV and cassette recorder,
(Programs can be SAVEd and LOADed
on to a portable cassette recorder,)
• FREE course in BASIC programming and
user manual.
Optional extras
• Mains adaptor of 600 mA at 9 V DC
nominal unregulated (available
separately -se e coupon ),
• Additional memory expansion boards
allowing up to 16K bytes RAM, (Extra
RAM chips also available -see coupon) .
·Use a 600 mA at 9 V DC nominal unregul ated mains
adaptor. Available from Sinclair if desired (see coupon).
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The unique and
valuable components of the
Sinclair ZX80.
The Sinciair ZX80 is not just another
personal computer, Quite apart from its
exceptionally low price, the ZX80 has two
uniquely advanced components: the Sinciair
BASIC interpreter; and the Sinclair teachyourself BASIC manual.
The unique Sinclair BASIC interpreter offers
remarkable programming advantages:
• Unique 'one-touch' key word entry: the
ZX80 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT, LIST, etc.)
have their own single-key entry.
• Unique syntax check, Only lines with correct
syntax are accepted into programs, A cursor
identifies errors immediately, This prevents
entry of long and complicated programs with
faults only discovered when you try to
runthem ,
• Excellent string-handling capability-takes
up to 26 string variables of any length, All
strings c an undergo all relational tests (e.g.
comparison) , The ZX80 also has string inputto request a line of text when nece ssary.
Strings do not need to be dimensioned,
• Up to 26 single dimension arrays
• FOR /NEXT loops nested up to 26.
• Variable names of any length .
• BASIC language al so handles full Boolean
arithmetic, conditional expressi ons, etc,
• Exceptionally powerful edit facilitie s, allows
modification of existing program line s.
• Randomise function , useful for games and
secret codes, as well as more serious
applications.
• Timer under program control.
• PEEK and POKE enable entry of machine
cod e instructions, USR causes jump to a
user's machine language sub-routine,
• High-resolution graphics with 22 standard
graphic symbols,
• All characters printable in reverse under
program control.
• Lines of unlimited length,

Fewer chips, compact
design, volume productionmore power per pound!
The ZX80 owes its remarkable low price to
it s remarkable design : the whole system is
packed on to fewer, newer, more powerful
and advanced LSI chips, A single SUPER ROM ,
for instance, contains the BASIC interpreter,
the character set, operating system, and
monitor. And the ZX80's 1K byte RAM is
roughly equivalent to 4K bytes in a conventional computer-typically storing 100 lines of
BASIC, (Key words occupy onl y a single byte ,)
The display shows 32 characters by 24l ines.
And Benchmark tests show that the ZXBO
is faster than all other personal computers,
No other personal computer offers this
unique combination of high capability and
low price,
Z80 A microprocessor - new,
faster versiori of the famous

Sockets for TV,
cassette recorder I
power supply.
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ZX80 softwarenow available!
See advertisements in Personal
Computer World, Electronics Today
International, and other journals.
'New dedicated software-deve loped
independently of Science of Cambridgereflects the enormous interest in the ZX80. More
softwa re available soo n -from leading co nsultancies and software hou ses.

If the specifications of the Si nclai r ZX80
mean littl e to you -d on 't wo rry. They're all
explai ned in the specia lly-w ritten 128-page
book free with every kit! The book makes
learning easy, exciting and enjoyab le, and
represents a c0mplete co urse in BASIC
programmin g l from fi rst principles to complex
prog rams. (Avai lab le se parately-purchase
price refund ed if you buy a ZX80 later.)
A hardw are manual is also included with
every kit .
I

The Sinc,lair ZX80. Kit: £79.95.
Assembled: £99.95. Complete!

r:: -

Th e ZX80
costs a mere £79.9'5 . Can't
wa it to
a ZX80 up and running ? No
prob lem 'lt's al;so avail able, ready assembled
and co mplete IWith main s adaptor, for
on ly £99 .95.
Demand for theZX80 is very high : use the
co upon to order today for the earliest poss ibl e
delivery. All orders will be despatched in strict
rotation . We'll acknow ledge each order by
ret urn , and tell!you exactly whe n yo ur ZX80
wi ll be delivered . If you choose not to wait , you
ean cancel yollr order immediately, and your
money will be refunded at once. Again , of.
co urse, yo u may return yo ur ZX80 as received
within 14 days fo r a fu ll refund . We want you to
be sati sfied beyond all doub t-a nd we have

Quantity
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Item price

Total

£

£

Sinela" ZXBO Personal Computer kit(s) . Price in:lud es
ZXBO BASIC manual. excludes mains adaptor.

£79.95

ReadY'assembled Sinelair ZXBO Perso nal Computer(s) .
Priee Includes ZXBO BASIC manual and mains
adaptor

£99.95
8.95

Memory Expan sion Board(s) (each one takes up to
3K bytes)

12.00

RAM Memory chips - stan dard t K bytes capaci ty

16.00

Sinel air ZX80 Manual(s) (manual free with every ZX80k it
or readY'made compute r)
NB . Your Sine/air ZXBO mayqua/i/y as a business expense.

5ir;1clair
.
Science f Cambridge Ltd

Item

Mains Adap tor(s) (600 mA at 9 V DC nominal unregulated)

no doubt that yo u will be.

6 Kings
Cambridge, Cambs., CB2 1SN.
Tel : 0223311488.

- T ; ; i : : e of Cambridge Ltd , 6 Kings par:;::

ORDER Rememb er: all prices shown include VAT, postage and packing . No hidden ext ras
FORM Please se nd me :

5.00

TOTAL

£

I enclose a c heq ue/postal order payable to Science of Cambridge Lld for £ _ _ _ _ _ __
Please print
Nam e: Mr/Mrs/Miss, _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ __ _ _ _ _ __
Address' _ _ _ _ __ __

_

I

_ _ __ _ _ _ __

L...;;;; _ _ _ _ _ _ _ _ _ _ _

___

_
PW

9/::...1
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The pack contains all the electronic components to build the
radio, you supply only the wire and solder as featured in the
Practical Electronics March issue .
The P.E. Traveller features pre-set tuning with five push
button options, black illuminated tuning scale, with matching
rotary control knobs, one, combining on/off volume and
tone-control , the other for manual tuning , each set on wood
simulated fascia .
The P.E. Traveller has a 6 watts output, negative ground and
incorporates an integrated circuit output stage, a Mullard IF
mCJ,dule LP1181 ceramic filter type, pre-aligned and
assembled and a Bird pre-aligned push button tuning unit.
The P.E. Traveller fits easily in or under dashboards.
Complete with instructions.

CONSTRUCTORS PACK 7A
Suitable stainless steel fully
retractable lock1ng aerial and
speaker (approx 6" x 4") is
available as a kit complete.

£1.95 Per Pack, p & P £1.00.

Pack 7A may only. be purchased
at the same time as Pack 7.
NOTE: Constructor's pack 7A
sold complete with radio kit

@]
R IT HV I C
§]
_ •

£15.20 including p&p.

323 EDGWARE ROAD, LONDON W2. for Personal Shoppers Only.
F 2 1 C,HIGH STREET, ACTON W3 6NG. Mail Order Only. No Callers.

NEW

12+12
An opportunity to build your 0'M1 12 wan, per channel slereo amplifier

with up-to-Ihe-minute fea1ures. To complete you just $UP ply screws,
connecting will! and solder. features include din input soctets lor
ceramic cartridge. miaophone. lape or lunet'. Outputs-Iape, speakers and
headphones. By the press of a bunon it uansforms inlo a 24 wan mono
disco amplifierwirh twin deck mixing. The kit incorporales a Mullard
LP1183 pre-amp module. plus 2 power amplifier assembly kits. Also

featured 4 slider leyel controls. rotary bass and treble controls and 6
button switches. Silver finish fascia panel with matching knobs. Easy 10
assemble leak simulate cabinet and ready made metal WOlk. For further
information ilstruc1ions are available price SOp. Free
Size gv." x 8¥(' x 4" approx.
with
NOTE: for use with 4 to 8 ohms speaketl
p&p £2.!i5 011.111",••;,.".

Mullard
AUDIO MODULES IN

Mon-Sat
9.3Dam-5.3Dpm
Closed Thursday

ACCESSORIES ARE ONt l
AIIAllA8LE TO 'HOS(
CUS'OMfRS WHIN BUllNC
OUR BARCAI" PACIIS.

BARGAIN PACKS
CURRENT
CATALOGUE
PRICE
AT OVER

EMI SPEAKER BAR
Stereo pan 350 lul System tonS1Sts 01
13" . B" appro. woolerwl\hrolled
SUllOLlld. 317" Goodman tweeter
crossover components and CirCUli
diagram. frequ ency response 20 Hl
1020 "HI Power handling 1S watlS RMS
20watlsmal
8 ohm Impedance

£21[
PER PACK

1
2

PACK I 2 x lPI173 IOw AMS output power audio amp modules,
.. 1 lP118 212 Slereo pre amp tor ceramic and auxiliary input.
OUR PRICE ;tq:
_____
Cl .IO .L ".

00

£18.25
Per stereo pair
p&p £4.20

...- - - - - - - - -

PACK 2 2 .lP 1173 lOw RMS output power aud io amp modules
+ IlPI18412 Stereo pre amp for magnetic. ceraminc and auxil iary

inpulS

iIIus. OUR PRICE

£7.65

p&P £1.15

ACCESSORIES Suitable mains power supply parts, conSISting 01

300

mains transformer, bridge rectifier, smoothing capacitDr and set 131 rotary
slereD contrDls lor Ireble, bass,
£.
VDlume and balance.
•
plus p&p [1.60

Two Way Speaker Kit Comprising of two 8" • 5" approx. 4 ohm
bass and two 3W ' 15 ohm mid·range l'M!eler with two cross·over capacitors
Persteteopal(
plus p&p £1.70

£'4 • 05

323 EOGWARE ROAD. LONDON W2
21C HIGH STREET, ACTON W3 BNG
ACTON : Mail Order only. No callers

ALL PRICES INCLUDE VAT AT
AIII(ems subject (0 availability. Price corrlct at
and subject to chlnge without nottct.
All enquires Stamped Addressed Envelope,
NOTE: Persons under 16 Y,lrs not served without parent's authorisation.,
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Making Haste Slowly
AS I write this leader, we are awaiting expectantly the publication of the
Government discussion paper on the introduction in the U K of a Citizens'
Band, or Open Channel as they plan to call it. Anyone who has carefully
analysed the statement made on the subject in Parliament in May, will have
realised that, apart from the announcement of the name and the discussion paper
"to appear within a few weeks", this statement was merely a cunningly re-worded
version of that given last November. I wonder just how long we are going to have to
wait for some more positive action.
I get the impression, from snippets heard a'nd read in various places, that the
authorities are having much greater success than is realised, against the illegal
users of 27MHz CB sets in the UK. Even so, it seems impossible that such use can
be contained, when national economic pressures prevent the Home Office from
deploying more effort towards tracking down the pirates. Every day that a decision
on the format of the service to be introduced is delayed, makes it more certain that
we shall eventually finish up with two services, one legal and one illegal, running in
parallel.
A favourite suggestion for a suitable frequency for CB in the U K is some part of
the present v.h.f. TV Bands I and Ill. It was announced in May that the close-down
of the existing 405-line stations would begin in the Autumn of 1982, and be
completed within "about four years". Unless it is arranged that one TV channel is
completely vacated in one of the early batches (and this is not the case in the list for
1982). we would have to wait until 1987 at least for CB in these bands. And that's
too long.
To those radio enthusiasts, licensed amateurs among them, who are against CB
or are just not interested, and who wish ·that we, and everyone else would stop
talking about it, I would point out that we are all having to live with the effects of
illegal operation now. Certainly any amateur who operates mobile should know that
he is liable to be stopped and questioned very closely about any "unusual" aerials
and radio equipment fitted to his car. Policemen who may stop you initially under
the " Prevention of Terrorism Act" cannot be expected to recognise the difference
between illegal CB gear and legal PMR, radiotelephone or amateur sets, and could
well delay your journey while they check it out. The present Amateur Licence does
not have a very official air about it, being entirely a duplicated document, apart from
the holder's name, callsign and address and dates of first issue and renewal on
page 1. The Home Office have plans to introduce a new Amateur Licence format
when all their records are computerised in a few years' time, and in the meantime,
the RSGB (with the approval of the authorities) has instituted its identity card
system for members, in an effort to produce a document more secure and more
easily recognised by Police and other officials. It should be remembered, however,
that no matter how recognisable and authoritative the licence document, it is no
proof that you do not have illegal CB equipment in your car, and we understand that
two licensed amateurs have recently been prosecuted for doing just that.
One thing that puzzles me is what is behind the decision to adopt the name Open
Channel in the UK, instead of Citizens' Band, as used in just about every other
English-speaking country, regardless of the official title there-Open Channel
doesn't have the sound of an official title. Is it because the authorities want to set it
apart by name from other systems? Is there anything sinister in the use of the word
"Channel" instead of "Band"-they're surely not thinking of confining it to one
channel? Perhaps the problem of confusion of abbreviations has something to do
with it. Some-one connecting his new mobile transceiver to the electrical terminal
marked "CB" in his car should get some interesting resultsl But Open Channel as
"OC" could be even more confusing, as it means not only " open circuit", but also
"ondes cortes" (short waves) in Spanish, which used to be, and maybe still is,
marked on quite a few radio set dials.
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I wonder if one of our readers, somewhere, has a complete list of the phonetic
spelling table used for telephone communications during the 1914-18 war. In
researching an article on the subject, I have been unable to find a list earlier than
1924, by which time there had been several changes, for example, "Toc" had

b"om, "Tom my" . Any ",;"anoo wW be ''''''',IIy
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RAECourses
Classes to prepare students for the City
and Guilds Radio Amateurs Examination, Course No. 765-02 are offered at
the following locations:
Mid-Warwickshire College of
Further Education, Department of
Enginflering, Warwick New Road,
Leamington Spa CV32 5JE. Tel:
(0926) 311711 . Enrolment; 4 and
5 September, between 09.00 and
12.00hrs, 14.00 and 16.00hrs, and
18.30 and 20.00hrs. .Commencing
Thursday, 18 September, for approximately 30 weeks.
Bracknell College, Church Road,
Bracknell RG 12 1DJ. Tel: (0344)
20411. Enrolment; 11, 12 and 15
September. Commencing 29 September.
Bournville Institute, Selly Park Centre, Pershore Road, Selly Park, Birmingham B29 7PL. To be held on
Thursday evenings between 19.1 5 and
21 .00hrs. Enrolment as for other Adult
Education Centres in Birmingham and
will also be announced in the local
press.
North .Wirral College of Technology,
Borough Road, Birkenhead. Enrolment;
between 8 and 10 September. Commencing during the week beginning 15
September. Senior Lecturer; D. E.
Owen G4GGB.
Col/ege of Technology, Col/ege
Square East, Belfast BTT 6DJ. Tel:
27244. Enrolment; early September.
Commencing Tuesday, 16 September,
between 17.30 and 20.30hrs. A
further class for Morse code instruction
and practice for those intending to obtain a class A licence will be held on
Thursdays between 18 .00 and
20.00hrs. Lecturer; J. E. Wilson.
Brooklands Technical College, Heath
Road, Weybridge KTT3 BTT. Tel:
(0932) 53300. Enrolment; 8, 9 and 10
September between 18.00 and
20.00hrs. Classes will be held on Wednesdays between 18.30 and 20.30hrs.
Lecturer; Chris Roberts G4EVA.
Melton Mowbray College of Further
Education, Ashfordby Road, Melton
Mowbray, Leics. Enrolment early September. Details from the college or the
Course Tutor G3WKM, Tel: Melton
Mowbray (0664) 68810.
Newport Amateur Radio Society,
Brynglas House, Brynglas Hill, Newport. Commencing: Monday, 8 September at 1850hrs. Lecturers:
GW4YTJ, GW4HYZ, GW3NWS and T.
J. Wynn.

Duston Upper School, Duston,
Northampton. Enrolment: 3,4 and 8, 9
September. Commencing: Tuesday, 23
September between 1900 and
2100hrs. Lecturer : D. F. Watton
G4AYZ. Fee for 30 lectures £15.
Further information: Tel : Northampton
(0604) 33834.
Pendlebury High School, Cromwell
Road,
Swinton ,
Manchester.
Registration prior to first class. Commencing late September on Thursdays
at 1930hrs. Details from course instructor: P. Whatmough G4HYE. Tel:
061 7943706.
Gosforth Adult Association, Gosforth
Secondary School, Gosforth, Newcastle upon Tyne. Commencing: September on · Tuesdays between 1900 and
2100hrs. Lecturer: D. R. Loveday
G3FPE. Further details from: The Principal, Gosforth Adult Association. Tel:
(0632) 668439.
The Great Barr Institute, Church
Lane, Birmingham B20 2HH. Two
courses are available, the first, a
revision class for candidates required
to re-take Part 2 only will be held on
Wednesday evenings from September
until December. The second course for
beginners will be held on Tuesday
evenings. Further details are available
from the course lecturer: F. G. Fear
G8CVR. Tel: Aldridge (0922) 52706.

RAEReprint
A reprint of the complete PW
series-So You Want to Pass the
RAE?-including details of the new
examination format introduced in 1979,
is now available.
Please note that the prices for the
RSGB publications mentioned in the
reprint have recently been changed.
You should check with the RSGB for
the latest information.
Order your copy by completing and
returning the coupon on page 69.

RCI Meets the Listener
lan McFarland, host of Radio Canada
International's weekly programme for
short-wave listeners "DX Digest"
recently visited Britain to meet some of
the UK audience. A total of three
meetings were held in London, Newark
and Durham, and well over one hundred listeners travelled to the venues to
find out more about Radio Canada and

20

short-wave broadcasting in general.
Each meeting took the form of a slide
presentation of some of the studios
and transmitters used by the station, a
film covering various aspects of life in
Canada, a general discussion on
various aspects of programmes and the
technical side of SW Broadcasting. A
competition was also held with Canadian records given as attractive prizes.

lan McFarland RCI hands a collection of LP's to competition prize
winner Michael Burden at one of
the RCI Listener meetings.
Radio Canada International nas also
been holding phone-ins recently where
UK listeners can phone a number in
Britain to report on reception and leave
a music request. This has proved popular and it has been interesting to note
how reception varies on the different
frequencies used in different parts of
the United Kingdom.
The success of the recent meetings
means that a further series are being
considered for next year and advance
details will appear in Practical
Wireless. Programme schedules are
available from the station by writing to
Radio Canada International, PO Box
6000, Montreal, Quebec, Canada H3C
3AB.
RCI broadcasts to Europe in English
with the following schedule: 1900hrs
GMT: 7130, 9555, 15325 and
17875kHz; 2000hrs GMT: 7295,
9555, 15325, 17820 and 17 875kHz.
Note: The above frequencies are valid
until 7 September. After this date:
1900hrs GMT: 5995, 7130, 15325,
17875 and 21695kHz; 2000hrs
GMT: 5995, 15325, 17820, 17875
and 21 695kHz. The DX programme
"DX Digest" is heard in each Sunday
broadcast.
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On the Move
Studio 99 Video, the video recording
and C.C.t.v. specialists, announce the
opening of their new Headquarters at
Cricklewood Broadway.
An entire floor of 8000 sq ft will now
house this fast expanding company.
After twenty-one years of development
in Fairfax Road, Swiss Cottage, the
company is now able to offer greatly
increased levels of professional service
in systems design and engineering.
Hardware and tape stocks have been
substantially improved to meet escalating demand by clients at home
and overseas.
Callers will be welcome at the
Cricklewood Showrooms and offices
at: 249 Cricklewood Broadway,
Edgware Road, London NW2 6NX. Tel:
01-450 1313.

Video disc Information
Thorn EM I Ltd,confirms the announcement made on 5 June, in New York,
in which it was stated that discussions
are being held by Thorn EMI , Matsushita Electrical Industrial Co . Ltd .
(MEI) of Japan, Victor Company of
Japan (JVC) and General Electric Company (GE) of USA to form three jointlyowned companies to support the introduction of the Video High Density
(VHD) video disc system in the US
market by the end of 1981 .
The proposed joint ventures will
consist of a hardware manufacturing
company, a software management
company, and a software manufacturing company.
Thorn EMI, MEI, JVC and GE believe
that other hardware manufacturers and
software companies will adopt the
VH D system and that it will be accepted in the market as the best consumer
choice.
Thorn EMI Ltd., Thorn House, Upper
Saint Martin's Lane, London WC2H
9ED.

Rallies and Events
The Peterborough Radio and Electronics Society will be holding its annual rally on Sunday, 21 September at
Walton School, Mountsteven Avenue
Peterborough. All the usual
including talk-in on S22, sua and via
GB3PB on RB10. Further details from :
GBOUU, OTHR. Tel: Stamford, Lincs.
(0780) 740456.
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Telford Amateur Radio Rally Group
hold their rally at Telford New Town
Centre Malls, Telford , Shropshire on
Sunday, 7 September, commencing
11 OOhrs. There will be full catering and
licensed premises plus talk-in via
GB3TRG on S22, SU8 and a free
coach service to the famous Iron Gorge
Open Air Museum nearby. Further
details from: GBDIR (Tel: Shrewsbury
64273), GBUGL (Tel: Telford 5B4173)
or G3UKV (Tel: Telford 55416). All
OTHR.
Pembroke and District Amateur
Radio Club has decided, after an absence of four years, to reinstate their
" Bucket and Spade Party." The event
will be held on Sunday, 14 September
at The Regency Hall, Saundersfoot,
commencing 1100hrs. There will be
talk-in on S22, R7 and RB4 plus
refreshments and licensed bar. Further
details from : GW3XJO. Tel: Carew
(06467) 610.

The Girl Technician
Engineer of the Year
The search is now on to find the Girl
Technician Engineer of the Year 1980.
Nominations for this electrical and electronic engineering Award, and the
accompanying £250 prize, are required
by the closing date of 1 October 1980;
and the winner will be announced at a
ceremony in London during November.
Sponsored by the Caroline Haslett
Memorial Trust and the Institution of
Electrical and Electronics Technician
Engineers, the Girl Technician Engineer
of the Year has already established
itself as a worthwhile and successful
competition and is increasingly well
recognised by the electrical and electronics industries.
The aim of the Award-in the
realisation that the engineering industry needs to attract more young
people of the highest calibre-is to
focus attention on electrical and electronic engineering as a worthwhile
professional career for women . By
selecting the most outstanding Girl
Technician Engineer-who will have
successfully undertaken the necessary
education and training, and have
proved herself capable of holding a
responsible job-it is the Award sponsors' express hope that she will, by her
example encourage more girls to enter
the electrical and electronic engineering profession . Naturally it is also to be

hoped that it will enhance the winner's
own career prospects.
For further details, and copies of the
1980 Award nomination form , please
apply to : Mrs Eileen Sheldon, IEETE, 2
Savoy Hill, London WC2R OBS. Tel:
01-B363357.

23rd Queen's A ward
A GEC-Marconi Electronics company
has won the group's twenty-third
Queen's Award .
This year's winner, Marconi Radar,
has very nearly trebled its export sales
over the past three years, increasing by
68% during the last year alone. Overseas business now represents some
48% of that comp1mV's total sales.
With the exception of 1974, the
group has won at least one Queen's
Award every year since the scheme's
inception in 1966.

Out of Thin Air
In response to the enormous interest
shown in articles on aerials and
associated subjects, the staff of
Practical Wireless have compiled an
80-page book entitled "Out of Thin
Air-A Guide to Aerial Theory, Design
and Propagation" .
The book consists of articles extracted from PW, new material and a directory of aerial suppliers.
" Out of Thin Air" is available from
leading newsagents, priced £1.25 or
by post. See page 69 for details.
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Part 2
28 MHz TRANSVERTER DRIVER
R.S.HEWES FSERT G3TDR
offers a high level of rejection to supply interference with
associated components RS6 , C61 and C62.

Balanced Modulator
A potential divider formed by R64 and R69 sets the
audio level from the microphone amplifier to 300mV maximum at pin 4 ofICS (an MC 1496), via
carrier
signal (approximately 60mV r.m.s.), from the C.I.O. running at 8998·SkHz is injected on 'pin 10 via .C73. T.he
resultant output at pins 6 and 12 IS a d.s.b. Signal With
even order harmonic rejection due to the use of a centre
tap on TS primary, carrier rejection of approxi.mately
SOdB being optimised by adjustment of YRS . The sl.gna.lls
then routed to CF I via T6 secondary, C81 and sWltchmg
diode D9, a I N4148, CF 1 suppressing the lower sideband.

cn.

In this issue the circuit description is continued, dealing
with the transmitter section first, and finish ing with the
mechanical features.

Microphone Amplifier

Operation On CW

The integrated circuit IC4, a TDA 1
is. primarily
designed for use as a
amplIfier m .cassette
recorders , with d.r.c. (dynamic range
for
high average level recording. The i:c. has
a
low-noise preamplifier, an operational amplifier With a
high open loop gain of approximately 60dB, a linea: d.r.c.
(a.l.c.) generator and a supply
rejection circuIt.
d.r.c. facility is used in this transceiver to produce a high
average level of s.s.b. talk power.
.
With S2 set to " Mic" , the input is routed to pm 11 of
IC4c via SK4, RS7, C63, and C64. Ferrite bead FB2 and
capacitor C6S provide filtering
any rJ..
present
on the microphone cable. Capacitor C69 Initiates the hJ.
roll-off at I·SkHz. Amplified signals at pin 13, across
R6S are routed via R63 and C70 to the input of the d.r.c.
loop via S2b
pin IS , this circuit forming a
back to the input of the operational
feedback transforms the output signal level
by
means of the d.r.c . circuit peak-to-peak detector mto a
continuous voltage. Two perfectly matched internal transistors are driven by the detector.
.
A dynamic resistance is formed
these
which varies the d.c. voltage level at pm 16 and IS seen at
pin 1. This d.c. level is inversely .proportional !O
op.
amp. output signal and symmetncal compressIOn IS
tained with minimal introduction of even order harmOniC
distortion. The system therefore allows wide contr,?1 rang.e,
adjustable recovery times and good
to be obtained under varymg operatmg conditions,
therefore dispensing with the need for a manual
microphone gain control.
. .
Under controlled conditions the d.r.c. CirCUit produces a
constant 1V r.m .s. across R6S. Typically, the d.r.c. range
is 46dB change in input for a OdB change in output, thus it
is not possible to overdrive the balanced
The
recovery time is S seconds and the s.v.rJ. sectIOn (IC4b)

or
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The low-noise preamplifier in this circuit (IC4a) functions as an audio phase shift oscillator producing a tone of
approximately 1kHz. With S2 switched to "CW"
tone
is routed to I C4c via RLD 1, the reed relay, S2b disconnecting IC4d from the input to IC4c preventing d.r.c. on
the output. When the key is depressed, the reed relay is actuated, the tone then modulates ICS, the level being preset
by VR 12 to about 300m V r.m.s. thus producing A2 output from ICS. The 1kHz tone is also routed via RS3 and
VR4 to IC3, preset by VR4 to a suitable level to give
sidetone for monitoring the keyed output.
Semi " break-in" is provided for c.w. operation as
follows. Switch S2d connects R 189 and C 171 in parallel
with RLA, Band C. When the key is released, the one
second time constant provided by R 189 and C 171 holds
these relays in the transmit position for this period of time.
After one second has elapsed the relays return the
transceiver to receive and "break -in" and keying speeds
down to six w.p.m. will hold the transceiver in the transmit
condition. Diode D 18 prevents "hold-in" on RLD allowing this relay to operate in synchronism with operation of
the key.

The IF Amplifier
The u.s.b. output from CF 1 is routed via C8S to the
gate of Tr7 , a BF2S6C , which is .the transmitter iJ. amplifier. Amplified signals at the dram of Tr7 appear across
T7 primary which is tuned by C86.

The Mixer
A low impedance winding on T7 couples the signal to
pin 4 of the double balanced mixer IC6, an MC 1496, via
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R85 and C90. Local oscillator voltage of about lOOm V at
19 to 21 MHz from the pre-mixer is injected into pin 10 of
IC6 via C91. The added resultant output of 28 to 30MHz
at pin 12 appears across T9 primary, the local oscillator
rejection at the output being optimised by adjustment of
VR6.

Class A Amplifier
The low impedance secondary on T9 couples the signal
via C97 to gate I of class A amplifier Tr8, a 40822, and
amplified signals at the drain of Tr8 appear across T 10
primary. Variable capacitors VC I and VC2 tune T9 and
T I 0 respectively . This type of miniature capacitor being
primarily intended for tuning Band Il v.hJ. f.m. receivers,
has a 20pF swing and is ideally suited for use in this
transceiver for peaking the rJ. output power.
The rJ. drive to the linear class A amplifier is controlled
by VR 7. This control adjusts the voltage on gate 2 of Tr8
from -2V at minimum setting to +4V at maximum setting
with respect to gate I, varying the amplifier gain over a
range of approximately 40dB . Control VR 7 thus adjusts
the output level on transmit for transverter and 10 metre
linear power amplifier input drive requirements , with VR9
pre-setting transverter input levels to 500mW maximum at
full setting of VR 7.

Class B Linear
The rJ. drive at T I 0 secondary is applied via the impedance matching network VC 10, C 102, VC II and L5 to
the base of class B linear amplifier Tr9, a 2N442 7. The requirements for a "stiff" bias supply for linear operation are
provided by RI03, R104, R105 , VR8, CI03 and DI4 and
is applied to Tr9 base via RFC2. Control VR8 presets Tr9
quiescent current to 10mA with DI4 clamping the bias
voltage to about O· 7V preventing variations in bias level
under all drive conditions. Diode D 14 is thermally connected to Tr9 heatsink to provide thermal tracking thus
minimising changes in quiescent current.
The output network at the collector of Tr9 consists of
VC 12, VC 13 and L6 which transform the output im pedance back to 500. The amplified signal is then routed
via Cl 08 to S3 which routes the signal to either the
transverter drive via FL I a and b to SK2 or 10 metre drive
output socket SK I.

The RF Output Meter
In the transmit mode, M I is switched via RLB 1/ 2 to
monitor the collector current of Tr9 for setting quiescent
current and indicating power output, the meter shunt
R 107 increasing the equivalent f.s.d . of M I to 200mA,
hence a meter calibrated for 200llA may be read by direct
interpolation. Maximum p.e.p. from the 2N4427 corresponds to 200mA, the meter itself showing an average
reading of 100mA collector current. Transistor Tr9 is not
switched, therefore on receive the quiescent current of
10mA is maintained through Tr9 sustaining thermal
stability.

Variable Frequency Oscillator
The v.f.o. employs a MOSFET (Tr I 0), as the active component in a modified Colpitts oscillator circuit. Because
the circuit is designed for maximum stability, the gates are
not connected to the top of L 7 but via a capacitor, C 115;
C 116 and C 117 operating at a feedback level of approx-

imately 35 per cent. The values of the divider capacitors
C 116 and C 117 are made electrically large so that voltage
division between gate and source and between source and
ground is equal.
Gate resistor and forward diode biasing are utilised with
advantage over source biasing for output voltage regulation and frequency stability. The vJ.o. covers 3·333MHz
to 4·333MHz, L7 being tuned by D3, an MVAMII5
variable capacity diode. An isolation amplifier incorporating a junction f.e.t. (Tr 11) in grounded drain configuration, provides a low output impedance and
eliminates all possibility of varying loads across R 120
affecting the oscillator frequency. Diode D4, RLA I. S4
and associated components provide the "Receiver
Incremental Tune" facility (r.i.t.), VR 10 being the r.i .t.
control on the front panel of the transceiver.

Band Control Oscillator
The b.c.o. employs a bipolar transistor Tr 15, a BF24 I.
as the active component in a modified Colpitts oscillator
circuit. Two crystals X2 and X3, 15 ·666MHz and
16·666MHz respectively, are switched into Tr 15 base circuit via diode switches D 12 and D 13 to cover the 10 metre
band in two ranges. 28-29MHz and 29-30MHz. The oscillator output from the emitter of Tr 15 is routed to the
buffer amplifier Tr16 , a BF451, via CI49 and R155. The
resistor prevents overdriving of Tr 16 and the amplified
output appears across T 13 which is tuned to 16MHz by
C 151.

The Pre-mixer
This stage employs an integrated circuit double balanced mixer IC7, an MC 1496P. The v.f.o. output, preset by
R 121, is injected via C 122 to pin 4 and the b.c.o. output is
routed via RI 59 and Cl 23 to pin 10.
The injection levels are 20mV and 100mV respectively.
r.m. s. The resultant sum output (19 to 21 MHz) at pin 12
appears across T II primary which is tuned by D5 .
Capacitor Cl 29 limits the frequency coverage and R 132
provides a d.c. return path for the top diode in D5. A low
impedance secondary on T 11 couples the pre-mixer output
to gate I of MOSFET pre-mixer amplifier Tr 12, a 40823 .
The amplified output at the drain appears across T 12
primary which is tuned by D6. Capacitor C 134 and
resistor R 138 perform similar functions to C 129 and
R 132. A total output level of about 1·5V r.m.s. is available
across T 12 secondary. This level is applied to gate 2 of the
receiver mixer, Tr3. A level of about lOOm V 'r.m.s. preset
by the ratio of R 140 and R90, is applied via C91 to pin 10
of transmit mixer IC6. Optimum b.c.o. rejection in the
pre-mixer output is obtained by adjustment of VR I I. with
L9/ C 130 and L IO/ C 135 providing optimum harmonic
rejection.

Carrier Insertion Oscillator
The c.i.o. employs a hJ. transistor Tr 13, a BF241.
again in a modified Colpitts oscillator circuit. The
8998·5kHz crystal is a parallel mode crystal and is set
exactly to this frequency by VC 14. The oscillator output
from the emitter of Tr 13 is routed to the buffer amplifier
Tr14. a BF451. via CI39 and R144 , the resistor
preventing overdriving of Tr 14 base. The amplified output
appears across T8 primary which is tuned to about 9MHz .
by C 141. The total output of approximately 500m V r.m.s.
appears across T8 secondary, and is applied to pin 10 of

24

Practical Wireless, September 1980
www.americanradiohistory.com

initially preset by VR 13. The temperature coefficient of
varicap diodes is such that an increase in temperature
fractionally increases the varicap diode capacitance, i.e.,
giving a downward v.f.o. frequency shift and vice-versa.
The voltage stabiliser counteracts this effect by fractionally increasing the d.c. control line voltage with
increasing temperature, decreasing varicap diode
capacitance and hence negating any frequency changes.
The full IOV rail supply is used for three oscillators and
their amplifiers, i.e., TrIO, 13, 14, 15 and 16.

the product detector IC2. A level of 60mV approximately
is set by R 148 and applied to pin 10 of the balanced
modulator IC5 via C73 .

Transceiver Tuning
Frequency setting of the v.f.o ., tracking of the receiver
aerial and rJ. circuits for maximum sensitivity, and tracking of the pre-mixer and p.m. amplifier for constant 1.0.
output is controlled by VR 14. This control is a high grade
10 turn potentiometer with a circular calibrated scale fitted
to the outer I: I driven spindle. Minimum reverse voltage
(3V), is controlled by R183 . Resistors R184, 185, 186 and
187 in conjunction with S5 b set the reverse voltage on D I,
2, 5 and 6 to between 3-6 V and 6-10V when S5 is set
to 28-29MHz and 29-30MHz respectively, to maintain
optimum tracking.
An extremely stable voltage is required for the varicap
control line in terms of d.c. variations in p.s.u. output and
in temperature changes. This stable voltage is provided by
Tr2I, Tr22 , D27, D28 and associated components, being

The Power Supply Unit
The transceiver will operate from a.c. mains or from
11-14V d.c. e.g., a 12V car battery. The mains p.s.u. consists of T I 4, bridge rectifier 020 to 023 and Cl 73 . The
secondary of T I 4 supplies 20V a.c . to the bridge rectifier,
the resultant 100Hz pulses charging C 173 to give 24 V unstabilised d.c. off load, with some a.c. ripple at S6b, the
inverter on/ off switch combined with S6a. When S6 is
switched for mobile operation, S6a connects the battery to
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Fig. 5: Power supply, tuning and relay circuits. On the p.c.b.
pattern shown in Fig. 7, RLA and RLB have been combined into a
single 4-pole changeover relay
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the inverter. Device IC8 generates a 7kHz squarewave, the
frequency being controlled by Cl 6 I and Cl 62. .
As IC8 , a 7400, is a TTL i.c. it has its SV supply rail
stabilised by D2S. The output at pin 8 is applied to phase
splitter Trl7 via R17!. The 180 degree out-of-phase outputs at Tr 17 collector and emitter are applied via R 174
and RI7S respectively , to Trl8 and Trl9 (B067S)
Darlington transistors with a minimum hFE of 7 SO at lA.
The amplified, square waveform at the junction of Tr I 8
emitter and Tr I 9 collector is applied to the CockcroftWalton voltage doubler consisting of 0 I 6 and 0 I 7, Cl 63
and Cl 64. The doubler delivers 22-24 V d.c. depending on
the d.c. input from the battery. Choke RFC6 with C IS9
and C 160 prevent 7kHz pulses on the h.t. line radiating
interference from the battery leads. Switch S6b selects
either the mains or mobile p.s.u. output which is
applied to the 14V regulator consisting of Tr20 (B067S),
another Oarlington transistor and associated components.
The resultant output across Cl 68 is a fully stabilised
and virtually ripple free 14 V d.c. with F I protecting the
stabiliser should an h.t. short occur in the transceiver. The
stabiliser output is routed to the transceiver circuits, relays
and the JOV stabiliser. In the author's transceiver the
mains p.s.u. is fitted externally in a separate box but it
may, however, be mounted within the transceiver cabinet
for "one unit" portability.

.;:;.-----!-*_ C6 3/ 64/65

:e+-+-5K4.M

RLAlB-f:-+----;;

---+--+"IC4d pin1

R160----+--+-"---toJ'

Fig. 6: Mode switch and bandswitch/r.i.t. component
layout (Board 1)

56b

Mechanical Features
Six p.c.b.s carry all the transceiver circuitry including
relays and are allocated as follows:
1. Mode switch (s.s.b., c.w., c.w. filter in/out).
2. Mobile p.s.u., 14 V stabiliser and the h.t., r.i.t. and meter
relay.
3. Linear amplifier, filter FL I and transmit/ receive relay
bias network.
4. Transmit mixer and class A amplifier.
S. All receiver circuits, transmitter, balanced modulator
and iJ. amplifier.
6. The v.f.o., relay RLD, c.i.o. and amplifier, b.c.o. and
amplifier, pre-mixer and amplifier, mic. amplifier and
sidetone generator and JOV stabiliser.
Boards 3-6 can be fitted in diecast boxes with lids or
alternatively p.c.b.s 2-S can be bolted to an aluminium
sheet with vertical screens between p.c.b.s 3-6.
A further mounting configuration is to set p.c.b. 6 over
p.c.b. Sand p.c.b. 4 over p.c.b. 3 hence saving horizontal
area although increasing the height of the transceiver.
Figures 6 to 11 show the component disposition on
each of the p.c.b.s and terminal pins are fitted where external connections are made. All interconnecting wiring is
carried out with pvc covered instrument wire except for
the signal leads, where miniature coaxial cable should be
used. The disposition of controls and dial assembly on the
cabinet front panel may be varied to suit individual taste
but the layout illustrated in the photo gives the best compromise between control positions and their connection
points on the p.c.b.s.

5K5

Fig. 7: The d.c./d.c. power supply unit, stabilisers and
relay board layout (Board 2)
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T10
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Fig. 8: The linear amplifier, T/R relay and 28MHz filter
board layout (Board 3)

Table 1 : Winding details of remaining
inductors
Wire
Coil Turns s.w.g. Type
Notes
L5
4
26
enam : 6mm i.d. 12mm long
L6
7
26
enam 6mm i.d. 12mm long
RFC2
4
26
enam on FX 111 5 ferrite bead
RFC3
26
enam on FX 1115 ferrite tube
2
RFC4
3
26
enam on FX 11 1 5 ferrite bead

rx

on
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Fig.

9: Transmitter balanced mixer and class A
amplifier board layout (Board 4)

The hrackets for mounting the tuning potentiometer
and function switch were formed from aluminium sheet
and are fixed to the front panel by the nuts and bushes of
the r.i .t. and a.f. gain controls and also by the bushes of
SK3 and 4 to avoid the use of untidy screws and nuts.

Next Issue
Component layouts for the two remaining p.c.b.s will be
given in the fin al part of this series next month, together
with full alignment details and instructions on driving
transverters with the P W " Tamar" transceiver.
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PART 'I

M.J.OARBY
This short series of articles has been written to explain in
fairly simple terms how conventional transformerless
solid-state audio power amplifiers using bipolar transistors
function. Although various circuits will be discussed, it is
not intended to describe the detailed construction of any
particular amplifier design. However, readers who study
these articles should be able to look at most power
amplifier circuits and understand the principles of their
operation. Calculations have been simplified as far as
possible to render the articles more easily readable.
When designing an audio amplifier, it is usually most
convenient to start thinking about the type of output stage
one requires to give the desired output, and to work back
gradually towards the input. This is the basic pattern we
shall follow before looking at some complete amplifier
circuits.

,---------------ys+
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/'

-------

I
I

ContrOI{ npn
sig.rals
bias

"- ...... _--I

,I,
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....

--------

Loudspeaker
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_-----.
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Fig.1: A complementary transistor output
stage showing current flow

//-- -----
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I
\

Basic Output Circuit

\

Let us use the simple basic output circuit shown in Fig.
to understand how the amplifier controls the power
being fed to the loudspeaker. The power transistors shown
in Fig. 1 are a complementary pair (an npn and a pl1p
transistor), but the somewhat similar circuit of Fig. 2 using
two npn transistors operates on generally similar
principles. The load shown is a loudspeaker; for most
purposes it can be treated as a purely resistive load, whilst
in some applications it can be replaced by a resistor.
The circuits shown employ two balanced supply lines,
one being positive and the other an equal amount negative
with respect to av. As indicated by the dotted arrows in
Figs. I and 2, each transistor passes a current in one
direction only. This direction is shown by the arrow on the
circuit symbol for the transistor concerned. During
positive-going parts of the input waveform, a current
passes from the positive power supply line through the npn
transistor of Fig. I to the amplifier output and hence
through the loudspeaker to av; the amplifier output
voltage becomes positive at this time so that it can drive
the current through the load. The current in the pnp
transistor at this stage is quite small.
During the negative-going parts of the input waveform
a current passes from av through the loudspeaker into the
pnp transistor and hence to the negative power supply line.
The amplifier output voltage is negative at this time and
the current in the npn transistor is quite small.
The use of two output transistors in this basic circuit
therefore allows the current to pass through the
loudspeaker first in one direction and then in the opposite
direction producing an alternating voltage across the
loudspeaker. The control signals which must be applied to
the transistor bases will be considered later, but it should
be noted that it is these signals which control the flow of
current from the power supply lines through the
loudspeaker.

contro,{
signals

npn

bits

I
I

"- ........ _--/

"

....

-------

,

"-

Loudspeaker

'------.-

Oy

Fig. 2: An output stage using two npn
transistors

Maximum Power Output
As the alternating input voltage applied to an amplifier
is increased, the output power increases, since more power
flows in the load as the amplifier output voltage swing
increases. However, there is a fairly sharply defined point
at which the distortion commences to rise very rapidly
indeed with increasing input voltage; the power output at
this point may be regarded as the maximum power output
of the amplifier into the load concerned. This output power
is very dependent on the power supply line volt ages.
/' What causes this sudden increase in distortion? The
maximum positive potential to which the amplifier output
can rise is a little less than the positive supply voltage,
because there must be a small voltage drop across each
transistor to enable it to operate correctly. If this small
voltage is v, then the maximum positi ve output voltage of
the amplifier is
- v), whilst the greatest negative
voltage is (V; - v); the maximum positive and negative
swings should be almost equal.
If a sinewave of gradually increasing amplitude is
applied at the input, initially a similar but amplified
sinewave will be present at the output as shown in Fig.
3(b). As the input voltage rises further, however, the peaks
of the output voltage waveform will be clipped, as shown
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in Fig. 3(c), because the output potential cannot rise or fall
beyond a certain value which can be denoted Vo(max)'
Any waveform which shows appreciable clipping on an
oscilloscope, even if the clipping is far less than that shown
in Fig. 3(c), will be badly distorted if used as an audio
signal. Thus it is the onset of waveform clipping which
limits the maximum output power obtainable from an
audio amplifier feeding a specified load impedance.
The level at which clipping commences is determined by
the power supply voltage. If the output transistors are not
being operated at their maximum voltage, current and
power, more output power can be obtained by increasing
the power supply voltage somewhat. However, if an
excessive voltage is employed in an attempt to obtain high
power, the transistors may be damaged.
Similarly, one cannot reduce the loudspeaker
impedance below a certain value with a specified power
supply voltage in order to obtain more output power
because the output current would then become large
enough to damage the transistors. Thus the maximum
output power supply is determined by the values of the
loudspeaker impedance and the power supply voltage, but
these values are in turn limited by the ratings of the
particular output transistors employed.
What is the maximum output power developed in a
loudspeaker? If the peak output voltage (positive or
negative) is Vo(max} the peak current passing through the
loudspeaker will be Vo(maxyR where R is the speaker
TABLE 1
Typical values of the maximum mean power output
from amplifiers using various balanced supply voltages and speaker impedances. In all cases it has been
assumed that the peak output voltage is 5V less than
the power supply voltage

3·125
2·5
1 ·875 '
1·25
0·625

ao

. 50. <,
4.0

30
2

'1

6·25
5·0
3·75
2 ·5 '
'·25

31 4
200
112 '
50
. 12 ·5

(cl

Fig. 3: (a) Amplifier input waveform (b) normal output
and (c) clipped output waveform

impedance in ohms. The instantaneous maximum power is
equal to the product of the peak voltage across the
loudspeaker and the peak current passing through it,
namely
As Vo(max) is only a few volts less than
the power supply line potential, the output power is
approximately proportional to the square of the power
supply voltage for any given speaker impedance.

Mean Power
The instantaneous maximum power output at the peak of
the waveform has the value we have just derived of
but during most of the waveform the power will
be much less than this peak value. If ihe signal is a
sinewave, it can be shown that the power averaged over a
whole number of cycles is one half of the peak power.
This mean power is often referred to as the r.m.s. output
power, becailse it is the product of the r.m.s. voltage and
the r.m .s. current flowing through the load, but this use of
the term "Lm.s. power" is actually incorrect. Audio
equipment sold in Europe is rated on the maximum mean
it
can
deliver, namely
power
output
which
(V o(max/V2)2/ R =
Table I gives some general indication of the maximum
mean power output levels one may expect to obtain using
amplifiers with various values of balanced power supply
voltages and various load impedances. It has been
assumed that the output voltage, Vo(max) can swing to
within 5V of either supply line voltage. Low value current
stabilising resistors are often employed in the emitter
circuits of the output transistors and the voltage drop
across these resistors can reduce the maximum value of
the output voltage. Thus the power levels in Table I can be
taken as being only very approximate values when the
actual peak output voltage is not known.

Single Supply
Balanced power supplies are used in the circuits
discussed, but some power amplifiers use only a single
supply line. The output stage of a circuit of this type is
shown in Fig. 4. The quiescent voltage at the junction of
the two emitters is about half the positive supply potential,
so a blocking capacitor, C is required to prevent a steady
current from flowing through the speaker; such a current
would heat the speaker coil and displace it in the magnet
gap. The value of this capacitor must be large enough to
ensure that its impedance is lower than that of the
loudspeaker at the lowest frequency at which the circuit is
likely to be used, otherwise the bass signals will be
attenuated.
The circuits in Figs. I and 2 have the advantage over
the circuit of Fig. 4 that their low frequency response is
not limited by any coupling capacitor, so they can operate
down to zero frequency if necessary. In addition, the
circuit of Fig. 4 has the disadvantage that a high charging
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current flows into the coupling capacitor when the power
is first applied and this causes a loud "plop" noise to be
emitted from the' loudspeaker. This noise can be greatly
reduced by using the circuit of Fig. 5 at the expense of
circuit complexity. Balanced power supplies are usually
used at power levels over about 30W in high-quality
amplifiers.
The maximum mean power output from the circuit of
Fig. 4 or 5 is somewhat less than
where R is the
loudspeaker impedance.

__

Transistor Ratings
When the I1pl1 transistor of Fig. 1 is heavily conducting,
level. Thus the
the output voltage will rise towards the
voltage across the pl1p transistor is almost equal to the
sum of the two supply volt ages, 2V s, but at this time the
pnp transistor is taking little current. The transistor must
therefore have a collector-emitter voltage rating at zero
base current, VCEO of not less than 2V s' The npn transistor
should satisfy this same condition.
The output transistors must also have a maximum
continuous current rating, le of not less than the peak
output current from the amplifier (Table 1). If the
manufacturer' s recommended maximum current rating is
exceeded, the bonding wire inside the transistor can fuse.
This is likely to occur if the amplifier output is shorted to
ground.
Power ratings for a transistor are a little more complex,
since the quoted power rating is norm ally the maximum
power which may be dissipated in the transistor when the
case is at 25 ° C. As one operates power transistors with
their cases at higher temperatures, one must reduce the
internal power dissipation so that the device junctions are
not damaged by overheating.
The maximum instantaneous power is fed to the load
when the output voltage from the amplifier is a maximum.
However, the voltage across the conducting output
transistor is then quite small, so the internal power
dissipation in this transistor is not the maximum value. It
can be shown that the maximum internal dissipation
occurs in the output transistors with a sinewave input
when the peak output voltage is approximately equal to
2V / n . For a sinewa ve input the maximum total
dissipation in both transistors is approximately 41n 2 (or
about 40%) of the maximum power which can be delivered
to the load using a larger input amplitude.
Thus in a iOOW amplifier, the maximum internal
dissipation in the output transistors will be about 40W
with pure sinewave inputs. However, odd harmonics
th e internal dissipation until one reaches the worst
possible case of a n internal dissipation of 50% of the rated
power output when the input is a squarewave. Even
harmonics norm ally lower the internal dissipation. Loud
music can easily dissipate 25 % of the rated output power
in the output transistors even though the average output
power is quite low. There is some variation from one
amplifier circuit to another, but generally it is wise to allow
an adequate margin of safety by assuming a maximum
internal di ssipation of some 60 to 70% of the rated power
output, since it is not 'worth risking considerable damage
to the a mplifier by thermal runaway.
If one con siders the MJ802 npn transistor and its
complement, the pl1p MJ 4502, these have a 90V VCEO
rating and a 30A collector current rating. The maximum
di ss ip a tion is 200W and the m a ximum junction
temperature 200 ° C. The thermal resistance from the
junction to the case is 0·875°C /W , so if the dissipation is
200W , the case temperature must not exceed 200 - (200
x 0,875) = 25 ° C.

________________

Fig. 4: Output stage fed from a single
power supply line

Fig. 5: A method of reducing the switch-on
transient

It would be very difficult to maintain the case of the
transistor at this temperature without cooling, so one
normally uses a higher case temperature and reduces the
internal dissipation. For example, a maximum dissipation
of 80W will produce a junction-to-case temperature
difference of 80 x 0·875 = 70°C. The maximum case
temperature will then be 200 - 70 = 130°C. If the
maximum ambient temperature is 30°C , the case to
ambient thermal resistance will be (130 - 30)/ 80 =
1·25°C/ W. Even if the output transistor is mounted
directly onto the heat sink , the latter should have a thermal
resistance to ambient of no more then 1·1 ° C /W so as to
allow for the contact resistance.
In very high power amplifiers it is difficult to insulate
the transistors from the heat sink, since a T03 mica or
polyester washer itself has a thermal resistance of about
0 ·8° C/ W. Hard anodised aluminium washers have a
value of about 0·4°C / W and aluminium oxide washers
about 0 ·3C/W. Beryllium oxide washers are very
expensive, but have a thermal resistance of about
O· I°C / W and ideal electrical properties. Note that, in
common with all beryllium compounds, beryllium copper
is highly toxic if ground, drilled or filed.

Driver Stages
The circuit of Fig. 1 is often fed by driver transistors as
shown in Fig. 6. The base current required by each output
transistor, Tr2 and Tr4, is quite large--perhaps about
300mA when the output transistor is passing lOA . The
current amplifier transistors Tr 1 and Tr3 are therefore
used before each output transistor, these additional
transistors being connected to the output transistors so
that two Darlington pairs are formed.
The Ilpl1 and pl1p Darlington pai rs are fed from an
amplifier, but the bases of Tr 1 and Tr3 cannot be
connected directly together and to the output of the
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amplifier shown in Fig. 6, since a positive quiescent bias
voltage is required at the input to the pnp Darlington pair,
but a negative bias is required at the input to the npn
Darlington pair. The load resistor R and the components
in the block marked "bias" provide the required bias
difference to the two driver transistors.
Each of the four transistors requires a base-emitter
voltage of about O·6V before it commences to conduct,
that is, VBE = O·6V. The VBE ofTrl is effectively added to
that of Tr2, so the total voltage between the base of Tr I
and the emitter of Tr2 is 2V BE. Similarly, the base of Tr3 is
at a potential of -2V BE relative to the emitter of Tr4. This
means that a bias voltage of about 4 VBE will be req uired to
ensure both Darlington pairs are conducting in the
quiescent state.
In principle it would be possible to provide a suitable
bias voltage by using a resistor between the base of Tr I
and the base of Tr3 in Fig. 6. However, a resistor would
not provide the required variation of bias voltage with
temperature. This variation is required because it follows
from the band-gap theory of semiconductor materials that
VBE varies with temperature. As the transistors in Fig. 6
become hotter, VBE becomes smaller and a constant bias
would result in an increased output transistor current; this
would cause the transistors to become hotter still and give
rise to the possibility of thermal runaway.
In small amplifiers the bias network may consist of
series-connected silicon diodes which are kept at about the
same temperature as the power transistors. When the
diodes become hot, their forward voltage falls (and hence
the bias also) with the same temperature coefficient as the
VBE of the transistors. Thus the collector current of the
transistors remains fairly constant with temperature. The
only disadvantage with this form of biasing is that the bias
cannot be varied with a preset resistor; such variation is
desirable so that one can set the quiescent current for
minimum distortion.

VSE Multiplier
A better solution is the use of the simple transistor
circuit of Fig. 7 as the bias network in Fig. 6. This single
transistor circuit is known as a "V BE multiplier", since the
VBE of the transistor is effectively multiplied by a variable
factor to provide the bias. The temperature coefficient
matches that of the power transistors.
In the circuit of Fig. 7, the bias voltage across the whole
I + IR2, whilst the VBE of the
circuit is equal to (I +
transistor is equal to IR2.
Bias _ (I + Ib)Rl + IR2 _ RI + R2
IR2
R2
VBE provided that I is much greater than lb. Thus the bias
voltage provided by this circuit is approximately equal to
V BE(R 1 + R2)/R2 and is thus directly proportional to
VBE. Any transistor with a gain of 10 or more is
satisfactory for use in the Fig. 7 circuit, the collector
emitter voltage being quite small.
If R2 in Fig. 7 is increased, the bias (and hence the
power transistor current) will be reduced and vice-versa. It
is normally better to make R2 variable rather than RI,
since there is always a chance of a variable resistor
becoming open circuit and, if this happened in the RI
position, a huge increase in the bias and therefore in the
power transistor current would occur with possible
damage.
Optimum temperature stabilisation of the circuit will be
obtained only if the multiplier transistor of Fig. 7 is
mounted near the power transistor heat sinks so that the
temperature of this transistor is kept near to that of the
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Fig. 6: A basic amplifier circuit

Fig. 7: (left) A V BE multiplier circuit for providing suitable bias
for an amplifier output stage

I+Ib

R1

Ib

Fig. 8: (below) A waveform with
crossover distortion
BIAS

R2

power transistors. This may not be very convenient, but in
some designs it can allow a smaller heat sink to be used
with safety. Perfect thermal compensation with the power
transistor quiescent current remaining constant with
temperature variation will never be obtained, but the Fig. 7
circuit can greatly reduce changes with temperature.
Various minor variations of the Fig. 7 circuit are
possible. For example, it is a good idea to replace R2 with
a fixed resistor in series with a variable resistor. This will
be to prevent the bias from becoming excessive if the value
of the variable resistor is set near to zero. A capacitor may
be connected across R2; its value is effectively multiplied
by the transistor gain so that it reduces the impedance of
the bias circuit at audio frequencies.

Crossover Distortion
If the bias voltage is too small, a particularly
objectionable form of distortion known as crossover
distortion becomes noticeable. It occurs when one of the
output Darlington circuits of Fig. 6 does not take over
smoothly from the other Darlington as the input voltage
passes through the zero point. On an oscilloscope the
waveform with crossover distortion appears as in Fig. 8 at
low signal amplitudes; at high amplitudes the effect tends
to be masked by the height of the peaks.
When setting the bias of an amplifier (R2 of Fig. 7), a
low amplitude signal should be applied to the amplifier at a
high frequency-perhaps 10kHz. Under these conditions
any crossover distortion shows up more clearly. When
adjusting the bias, it is almost essential to monitor the
power transistor current so as to ensure this does not
become excessive at any time.
In Part 2 of this series, we shall be looking at quasicomplementary output stages, input amplifier circuits and
power supply requirements.
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There is no doubt that digital frequency meters have
become commonplace nowadays and very much the
accepted method of accurate frequency measurement. But,
for the home constructor, building a full-blown dJ.m. does
have disadvantages and the most significant snag for most
people is that old bogey, cost.
A good digital display is not cheap at £40 or so and,
considering the amount of use that the instrument will
have in the average amateur's workshop, such an outlay
can hardly be justified. As an economical alternative, why
not consider an analogue design and build PW's Linear
Frequency Meter? This design is cheaply and simply
made. with its electronics mounted on Veroboard and has
a frequency range of 10Hz-100kHz (suitable for a.f. and
logic applications, etc.) in four ranges; it is accurate to
±2%.
The display used is a 1mA f.s.d. panel meter and the instrument is sma ll , portable and, with a current consumption of 14mA, is easily powered by a PP3 battery. So, if
you are looking for an inexpensive and unsophisticated
means of frequency measurement, this could be your
answer.

1' ' I
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470p
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NE555
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The amp lified output from Tr 1 is fed to IC I, a 555
timer used in the Schmitt trigger mode. The output (pin 3)
is a squarewave with a respectably fast rise-time which,
after differentiation by R 7 and C3 , is fed to IC2-another
555 connected as a monostable. This input to pin 2 of IC2,
is a series of positive and negative-going spikes-the
device produces a fixed -width pulse for each positive-going
spike, which causes current to flow through the meter. The
more fixed -width pulses, the more current and therefore
the current through M 1 is directly proportional to the input frequency to the instrument. All that is necessary to
obtain a direct read-out of frequency is a suitably
calibrated scale. such as that shown in Fig. 3 which is
designed for the specified panel meter.
Switch SI selects one of four 2% resistors (R8-R 11)
and therefore determines the frequency represented by the
full scale deflection of M I.

R7
22k

4

..

LINEAR FREQUENCY METER

The circuit diagram of the instrument is shown in Fig.
I. The input signal whose frequency is to be measured is
applied to the base of Tr 1 via RI and C I. Capacitor Cl
blocks any d.c. that may be present in the circuit under
test, and RI serves to limit the base current of Tr 1 when
relatively high-amplitude inputs are a pplied. Diode D 1
performs a similar function for large negative excursions
of the input waveform.
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Fig. 1: Circuit diagram of the Linear Frequency Meter
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Fig. 2: The suggested Veroboard layout (full size) including track breaks

Construction

Start by making the breaks in the Veroboard tracks and
then carefully solder the components onto the Veroboard
panel which should be the same size as that shown in the
component layout diagram (Fig. 2). T ake care to ensure
that the semiconductors and electrolytic capacitors are
correctl y orientated, and that the wire links are neatly inserted in the correct positions.
The face diagram of the front panel (Fig. 4) may be
used as a drilling template-the cut-out and mounting
holes are correct for the specified meter (see advertisers'
catalogues) so if you decide to use a different type you

* components

2345878

0,\ \ \ \ I I / / /)0
frequency

•

•

Fig. 3: The scale for the panel meter
(full size)

....... ,. .u ...

tW5%
3300
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Diodes
1
1
2
1
1
1
1
1

t W2 %

1kO
10kO
100kO

R12
R4
R5,6
R7
R3
R1
R2
R8

R 11
R10
R9

Potentiometers

Min. open preset, horizontal mounting
10kO

1

Capacitors
C1 ,2

Polystyrene
470pF
6 ·8nF
10nF

1

D1 ,2,3
D4

2

IC1 ,2

3

Integrated circuits
555

Transistors
BC147
BC149

Tr2
Tr1

Switches

Midget wafer
3p4w

81

Min. toggle
s.p.d.t .

82

VR1

Electrolytic 63V
2

1N4148
BZY88C5V6

C3 .
C5
C4

Miscellaneous
PP3 battery plus holder and snap-connector; Verobox Type 75-1239K, or sim ilar case; 0 · 1in Veroboard (115 x 65mm) ; 2 in panel meter, ME4-T24,
1mA f.s.d. ; knob, small, 15mm collet type w ith
wing ; tilt-leg assembly (optional).; 4mm insulated
terminals, red (1) pnd black (1) ; equipment wire,
fixings,' Letraset, etc.
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will need to modify the mechanical arrangement accordingly, of course.
The PP3 battery which powers the instrument is best
accommodated in a panel-mounting holder as shown in
the photograph (Fig. 5)-make a 58 x 24mm cut-out in
the rear panel to hold it securely. Incorporating this type
of holder avoids having to open the case each time the
battery requires changing; once snapped together the
recommended type (Verobox Type 75-1239K) can be a bit
awkward to reopen.
In constructing the test model, we added the matching
tilt-leg assembly which makes the instrument easier to read
during bench use and adds a neat and inexpensive touch.
The obvious accurate frequency ' source for calibration
is the mains electricity supply-not a direct connection, of
course, but at a very much reduced voltage! In fact, you
may find it possible to calibrate the meter by simply plac-

ing a finger on its live input (not to be confused with mains
"live"!) and using the a.c. induced in your body to do the
job! This will, however, depend very much on your individual physiology and location so you may find it more
satisfactory to connect the frequency meter to the secondary of a mains step-down transformer via a suitable
divider network. Aim at an input level of 1V peak-to-peak
or thereabouts, switch to the O-IOOHz range and adjust
VRI for half-scale deflection; as R8-RII are 2% types,
the other ranges should fall into line.
When it was tested in the PWworkshop, the instrument
returned a sensitivity figure of lOOm V r.m.s. up to 20kHz
and 1V r.m.s. at 35kHz; it then fell off to 2V r.m.s. at
100kHz. The sensitivity at the higher end of the instrument's frequency range can be improved by reducing the
value of C3, incidentally-but if you do this, you must be
prepared to accept less sensitivity at the lower end!
•

Frequency (Hz)
1k 10k
100k
power

on
Input

-$- LINEAR FREQUENCY METER
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BEAR CAT 220 FB

£258.75 ine. VAT.

Delivery by Securicor

FREQUENCY COVERAGE ..... 66 - 88 MHz FM; 118-136MHzAM (Aircraft Band);
144 - 174 MHz FM; 420.45 - 512 MHz FM. This coverage includes the 70 cm; 2m; 4m
FM AMATEUR BANDS. To programme this Receiver you simply punch in the
frequencies you wish to monitor. To AUTOMA TICALL Y SEARCH MARINE
FREQUENCIES YOU JUST PRESS ONE BUTTON. The Bearcat 220 FB will also
AUTOMA TICALL Y SEARCH the AIRCRAFT BAND.
Power requirements: 240 VAC j 12v DC. Accessories included in the price are Mounting bracket and hardware, DC cord and telescoping antenna.
UK IMPORTERS & DISTRIBUTORS

*

ACCESS

Please send 25p stamps for details.

SALES

*

SERVICE

*

RADIO SHACK LTD.
. ..

. Giro Account No. 5887151

Telephone : 01-624 7174

r.1,

BARCLAVCARD

Cables: Radio Shack, NW6.

. . - ".

Telex : 23718
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Wellelft
TheUNIQUEALU M :A S T
LIGHTWEIGHT ALUMINIUM MAST

FOR ALL YOUR
S.W.L. AND AMATEUR
REQUIREMENTS

M.R.S.
COMMUNICATIONS LTD.
76, Park Road, Whitchurch,

CARDIFF
TEL. 616936

OPEN
9 am to 5 pm
6 Days

LOW COST
AUDIO SIGNAL
GENERATORS

* LIGHTWEIGHT

* EASILY ASSEMBLED BY ONE PER.SON
* NO SPECIAL TOOLS NEEDED
* SELF-SUPPORTING TO 9m (30ft)
* GUYED MODELS TO 75m (250ft)
* BUILT-IN CLIMBING RUNGS
* CORROSION RESISTANT, HIGH*

STRENGTH ALLOY
SELF-LOCKING NUTS FOR SECURITY

WC/teln

Model 146

ALSO
Model A0113. Sine/Square. 1 volt
Dist .02%. £31 .60 (Kit
into 600
version £26.50) p.p. £ 1.

TELERADIO ELECTRONICS

.•

325 Fore Street, Edmonton, London N9 OPE

ANTENNAS

A FULL RANGE OF BRITISH MADE
ANTENNAS for the AMATEUR HF BANDS

* DX-5V - 5 band Vertical
* DX-31 - 10-1 5-20m Rotary Dipole
* DX-32/33/34 - 10-1 5-20m Beams (2, 3, 4 element)
* DX-1 03/1 05 - 10m Monobander Beams
* Insulators * Dipoles * Accessories
FULL DETAILS & PRICES ON REQUEST

Wcutc,,, .lcdlOftkl

(UH)

lid

Head Office (All Mail/Enqui ries)

FAIRFIELD ESTATE
LOUTH, LlNCS, LN11 OJH
Tel: Louth (0507) 604955/6/7
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(Sine & Square Waves)
1OHz-1 OOkHz
Very low distortion (x0015%)
£41.40 (or in kit form) £35 .65
p.p. and ins. £2

SA E. for leaflets ... Closed all day Thursdays . . . 01-807 3719

STE.PHE.NS-jAME.S LIMITED
COMMUNICA nON ENGINEERS
47WARRINGTON ROAD. LEIGHWN7 3EA
ENGLAND
Telephone (0942) 676790
Everything for the Short Wave Listener.
We stock receivers and listening aids by most of the world's leading manufacturers.
Full range of VH F receivers-transceivers . Mobile equipment pre selectors-filters- antennas. Stabilised power supplies from 2 to 20Amp.
Antenna switches-converters. Aluminium masts--cJamps. Antenna rotators ..
Trio R1000 Receiver
Digital readout general coverage receiver
coverinQ 200KHz to 30MHz with a P.LL.
incorporating Quartz digital

Trio R820
Amateur Band Receiver [690.00.

match any antenna over 5m in length to
practically all receivers. In production for over
four years and now used in over 55 countries.

Bearcat 220F8 Receiver

Our secondhand equipment changes daily.
cash.

Antenna Multituner MK2

Scanning Receiver . 66-88MHz-118136MHz . 144-148MHz-144-148MHz,
420-4S0M Hz-450·4 70M HZ. 470-5' 2M Hz
[258.75 .
Send S.A.E. for details of our range Aircraft
Band Receivers .
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.TRANSCEIVER
The Sugiyama FS50 is a most unusual animal among
amateur transceivers, covering as it does, all UK bands (preWARC '79) from 160-2 metres, and all modes. In fact,
within its power limitation, it comes close to being a "universal"' amateur station, being really three transceivers in one.
The first impression (having recovered from lifting the set
from its packing!) was of a superbly engineered piece of
equipment, not flashy, but very professional. This was confirmed by the feel of the controls and switches, even before
power was applied, and also by the internal construction,
with one minor reservation, but more of that anon .
The need for the review set to be returned for an exhibition appearance meant that we did not have time to carry
out the sort of measurements that we normally perform on
h.f.-band rigs, and the views here are the result of a couple
of weeks of testing on the air.

Features
Perhaps the best way to give a run-down on the operating
features is to describe the function of each control and connector. Starting at the top left-hand corner of the front panel,
we find a large illuminated meter, controlled by two pushbutton switches. This indicates r.f. power output or the compression level of the speech processor when on transmit,
and received signal strength or f.m . tuning point (centre zero)
on receive . The 5-digit frequency display is bright, and stable
in the last digit (100Hz) and indicates true transmit and
receive frequencies, including any shifts.
Band switching is by push-button, and is arranged in
500kHz sections. To reduce the number of push-buttons required for band switching, two banks of eight are provided,
one euvering the eight bands, the other the eight 500kHzwide sub-bands. In the UK model, only the lower four subbands are used, but in export models for Regions 2 and 3, a
4MHz spread is required on the 6-metre (fitted in place of
the U K 4-metre band) and 2-metre bands. An invalid selection of bands or sub-bands will cause the frequency display
to flash, alerting the operator to his error.
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Below the band and sub-band switches, is another bank
of 16 buttons. Four of these allow the transmit and receive
frequencies to be controlled from the internal v.f.o. or an
external source , as desired. A further four buttons select the
receive Lt. bandwidth on C.W ., a.m. and s.s.b. Only the
2 -4kHz filter is fitted as standard, the remainder being
optional extras. The bandwidth on f .m . is fixed at 16kHz.
The lowest row of buttons control a 1OdB r.f. attenuator, a
noise blanker, a 25kHz crystal calibrator and select the
mode-c.w ., u.s.b., I.s.b. , a.m. and f.m.
At the bottom right-hand corner of the front panel are the
receiver incremental tune (± 5kHz) and variable b.f.o.
(±2kHz) controls, each with its on/ off selector button and
warning I.e.d. indicator. When on 2m f.m., these pushbuttons instead select repeater shift and automatic 1750Hz
toneburst respectively, though there is no indication of this
on the front panel markings.
The main tuning control is a heavy flywheel knob , approximately 55mm in diameter, with a finger-dimple for rapid
winding, and placed well clear of all other controls. The tUJling rate is about 16kHz per revolution . Like all the rotary
controls on this set, the operation is silky smooth. .
To the left of the main tuning are four knobs: the
microphone gain control , setting speech level and compression; the r.f. power control, allowing the output to be varied
between 1Wand 10W (nominal) on f.m . and C.W.; the
squelch control (f.m. only) which is of the "gradual" type,
rather than the "step" type , and so is precisely settable,
rather than having hysteresis; the receive volume control
(a.f. gain) . A large push-button switch turns the power on
and off, and three smaller ones connect the p.l.l. lines and
select " fast" or "slow" VOX time constants. Normally, "fast"
would be used for c.w. (the Morse key controls a tone oscillator, which provides sidetone and keys the transmitter via
the VOX), and "slow" would be used for speech. Connectors
for headphones (4-S0), and 6000 microphone with p.t.t.
complete the front panel features.
On the rear panel are three sockets, all SO-239 u.h.f. type,
for h.f., 4m and 2m aerials, plus connectors for external
v.f.o., linear amplifier, p.t.t., key, extension loudspeaker
(4-S0) and power. Two power leads are provided , one for
a.c. mains, the other for 13 · 5V d .c. M or / P operation, and
both fitting the same connector.

Operating Impressions
Contacts were made on all bands except 70MHz, and all
modes, over a period of about two weeks in March this year.
No stations were heard on 70MHz, though on an admittedly
makeshift aerial. Contacts on c.w. w ith W/VE-Iand on 20m,
15m and 10m, all brought reports of around the S4-S6
mark, which can 't be bad for a set pushing out a measured
12--'14W via a Z-match into a 60ft long wire. Similar results
were obtained on SOm and 40m, with European stations.
Phone contacts around the U K brought reports of really
excellent speech quality on SOm and Top Band , the latter
using a large 'T' aerial at a different QTH, as the long wire
refuses to tune at those frequencies .

37

Front panel view of the F850 showing
the various controls and indicators.
The frequency is displayed as a digital
readout with an analogue S meter to
its left

Bottom view of the transceiver gives
some indication of the excellent
workmanship as well as the complexity of the rig

This top view shows the complexity of the switching arrangements
together with the many crystals
needed to cover the bands

As well as acting as the main heatsink for the unit the rear panel also
carries the various aerial sockets
and the power inlets
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15MHz on rece ive only)
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On 2m f.m ., a rather poorly sited "Slim Jim" brought an
S9 report from a hand-held, operating indoors, about five
miles away on the other side of a hill. Other contacts around
the district seemed to produce similarly respectable results.
A quick test on 2m s.s.b. using an 8-element Vagi at a
different QTH seemed to suggest that receive sensitivity was
somewhat down, by comparison with another rig.
Apart from this, the receiver side performed superbly, the
very low rate of the main tun ing making s.s.b. operation a
joy. The r.i .t. rate was, as on almost all sets looked at recently, greater than desirable, or indeed necessary. As to the
switch able bandwidth facility, the basic 2·4kHz performed
well on s,s.b, and a.m ., whilst 1 ·2kHz was good for c.w.
search ing, and 004kHz excellent for winkling out c.w. from
the QRM. The 1·8kHz filter did not seem to fill any particular
need. The audio output qual ity was reasonable, but suffered
from being em itted from an upward-facing loudspeaker. An
external speaker was not tried .
The operating manual supplied with the set very definitely
did not match up to its quality, being a duplicated typewritten document just 13 pages long. No technical description
of any sort was included, though there was a circuit diagram
on a loose sheet. This had obviously been reduced from a
very much larger original, and would require either extremely
good eyesight or a magnifying glass to be of much practical
use. The operating instructions given were quite comprehensive . We understand that a better manual is in preparation.
I mentioned earlier one reservation on the internal construction , and this was regarding the linkage between some
of the push-buttons and their switches. However, the
remainder of the set gives such an impression of being
designed and built by people who know exactly what they
are about, that I'm prepared to give them the benefit of the
doubt on this point. Certainly, I had no problems during the
tests, and the importers say they have had none either.
So there we are . The F850 is a bit weighty, and rather low
in power, though the importers, Zycomm, do offer a suitable
220W linear for the h.f. bands at around £80 including VAT.
On a value-for-money basis, it seems pretty competitive
with an assemblage of sets and converters to provide the
same facilities, though it does sound a lot of money for a
10W transceiver at first sight. There is, I suppose, the "eggs
in one basket " aspect as well. Finding a spot for mobile
installation will prove a problem in most cars.

Price
The Sugiyama F850 is currently priced at around £900
with all filters fitted, and is available from Zycomm Electronics Limited, 47/51 Pentrich Road, Ripley, Derby
DE5 305, telephone Ripley (0773) 44281, to whom we
offer our thanks for the loan of the review unit.

Intercept point: 28dBm (1 ·8-14MHz band)
13dBm (21-144MHz band)
Intermediate frequency:
,
12·375MHz (single conversion)
rejection:

Betterthan 60dB

Better than 70dB
Sq'uelch s'ensitivity (F3):
or better
output:
2· 5W

Power consumption:
240V 50/60Hz ; 50VA (receive)
118VA (transmit)
13 · 5Vd.c. : 1· 5A(receive)
3 · 5A (transmit)
Dimensions:

356 x 153 x 356mm
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Brian DANCE M.Se

During the past few years quite a number of monolithic
linear i.c.s have been introduced which contain all of the
semiconductor devices needed for use in a switching
regulator circuit. The Texas Instruments TL496 and
TL497 have already been discussed in PW together with
the principles of operation of switching regulator circuits.
This month's device operates in circuits of the same
general type as those used with the TL497 i.c. and readers
who wish to understand the operational principles of such
circuits should refer to our December '79 issue.

Comparison
The Fairchild IJA 78S40 performs functions rather
similar to those of the TL497-there are various differences between the two devices, however. For example,
the Fairchild IJA 78S40 can operate from input voltages in
the range 2·SV to 40V, whereas the recommended range
for the TL497 is 4·SV to 12V (with a ISV absolute maximum). The IJA 78S40 can provide an absolute maximum
output voltage of 40V whereas the TL497 has an absolute
output maximum of 3SV. The minimum output voltage in
the step-down configuration is limited in both devices by
the value of the internal reference voltage source, quoted
as 1·3V for the IJA 78S40 and 1·2V for the TL497. The
IJA 78S40 can provide output currents of up to I·SA
without the use of external transistors, and the TL497 can
handle O·SA; however, much higher currents can be obtained from circuits using either device if one or more external transistors are employed. The i.c. then switches the
transistors (mounted on suitable heatsinks) between the
"conducting" and the "non-conducting" states so as to
maintain a constant output voltage.
A particular advantage of the IJA 78S40 is the low
standby current drain (typically 2·3mA to 2·8mA, compared with approximately 6mA, in the case of the TL497).
The IJA 78S40 is supplied in a 16-pin d.i.1. package (the
TL497 has a 14-pin d.i.1. case) and both devices have onchip protection circuits which limit the maximum current
to a value small enough to prevent damage in the event of
the output becoming short-circuited, etc.

SWITCHING REGULATOR

a driver transistor; this feeds an internal power transistor
which acts as a switch for fairly high voltages and
currents. The power diode (D I) required for the step-down
and step-up voltage circuits is integrated onto the chip, but
an external diode is used in the voltage inverter circuit
design , which will be described later. The diode has the
same current and voltage ratings as the transistor output device; typical switching times of 300 to SOOns are
obtainable.
An operational amplifier has been included (in order to
increase the circuit flexibility) although this is not required
in the basic circuits in which the device is normally employed. The performance of this op. amp. is rather similar
to that of the well-known 741 device, but a power output
stage has been incorporated so that it can deliver an output current of up to ISOmA and so that it can accept (or
sink) a current of up to 3SmA. The input circuit of this
amplifier has been modified so that it will operate correctly
with input voltages right down to the negative supply line
potential, which enables the amplifier to be used with a
single power supply (when the input could fall to
instead of the more normal positive and negative arrangement.

Applications
A few typical applications of the IJA 78S40 are given in
this article but the design of switching regulator power
supplies is a complex subject and it is possible only to
scratch its surface in the space available here! For simplicity's sake, the discussion is limited to advising readers
as to how they can make some typical circuits work
without much trouble, rather than covering details of the
numerous circuits in which this very versatile device can
be employed by an experienced and clever circuit designer!
Much more detailed circuit designs have been published by
Fairchild (Application Note 344) but it is, as we said, a
complex matter indeed.

Connections
The pin connections and internal configuration of the
IJA 78S40 switching regulator sub-system are shown in
Figs. I and 2. The circuit blocks on the chip include an oscillator whose frequency is determined by the value of a
capacitor connected to pin 12. A portion of the output
voltage is tapped ofT by a potential divider and the internal
comparator is used to compare this fraction of the output
voltage with the internal temperature-compensated
reference voltage.
The comparator, in turn, feeds a logic circuit controlling
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Diode cathode

Switch collector

Diode anode

Driver collector

Switch emitter

Vcc

OP Amp supply

Timing capacitor

OP Amp non-inverting input
OP Amp inverting input

IWAD5961

Ipk Sense

OP Amp output

Reference

Ground
C;:omparator inverting
Input
Comparator non-inverting
input

Fig. 1: Pin connections to the IlA78S40
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Fig. 2: IlA78S40 internal circuit
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Step-down Regulatqr
A simple step-down circuit using the /lA 78S40 is shown
in Fig. 3. When the component values shown are used, this
circuit accepts an input supply of about ISV to 3SV and
produces an output of + IOV at a current of up to approximately O· SA. Unlike series voltage regulator i.c.s, the
input power is used with a relatively high efficiency,
typically 74% when the output current is 200mA. Thus
the output current normally exceeds the input current-if
the input voltage rises, then the input current
automatically falls (assuming that the output current is
being drawn), since the input power is used so efficiently.
A portion of the output voltage is tapped otT by means
of the potential divider circuit Rl/R2. This portion of the
output voltage is fed to the inverting input of the comparator while the 1·3V reference voltage is fed to the noninverting input. The circuit feedback system ensures that
the output voltage changes so as to keep the two inputs to
the comparator at almost the same level; the output
voltage is equal to the 1·3V internal reference multiplied
by: (RI + R2)+R2.
In this case, it works out as just over IOV, but the value
of the internal reference can be from 1·18V to 1·31V
depending upon the individual device; if an output of exactly IOV is required, arrangements must therefore be made
to vary the ratio of the potential divider accordingly.
In a typical circuit the output voltage varied by only
I·SmV as the input supply voltage was increased from
+20V to +30V-similarly as the output current was increased from SmA to 300mA, the output voltage changed
by only 3mV. The output ripple at the switching frequency
was about SOm V in this type of circuit.
The op. amp. is not used in the Fig. 3 circuit and can
therefore be used for any other appropriate purpose. The
,reference voltage is also available (pin 8) for other purposes, but the maximum current that may be drawn from
this pin is IOmA, and must be observed.
Capacitor CT determines the basic circuit timing of the
oscillator. If the value shown (IOnF) is employed, the
charging current of 2S/lA produces an "on" time of some
200/ls during which the output transistor conducts.
Similarly, the discharging current of about 22S/lA
produces an "off' or "non-conducting" time of about 22/ls
with this same capacitor value. Although the ratio of the
basic "on" time to the "off" time is internally set at 8: 1,
the user can reduce this ratio by a suitable choice of
resistor Rsc, this determines the peak current.
The oscillator timing is fairly critical if optimum performance is to be obtained. If the "on" time is too short, then
the peak current through the inductor (L) and hence the
maximum output current are reduced. An excessive "on"
time can result in high currents and possibly even the
destruction of the device and the same etTect can be
produced by a very short "off' time. A long "off" time can
result in a reduced maximum value of the output
current-thus one should be wary of altering the component value unless one knows what one is doing!

Step-up Regulator
The regulator circuit of Fig. 4 provides an output
voltage which is greater than the input voltage. In this
circuit the output voltage is again equal to :
1·3 (RI + R2)+R2.
When an output current of SOmA was taken from this
circuit, the overall power efficiency was found to be
typically 79% and the output ripple at the oscillator frequency about 30mV. The maximum output current was

about I60mA. As the input supply voltage rose from SV
to ISV, the change in the output voltage was only about
4mV. Load regulation was also very good, an increase
in the load current from SmA to IOOmA producing an
output voltage change of only approximately 2mV.

Inverter
A /lA 78S40 circuit is shown in Fig. S which provides a
negative output voltage from a positive input voltage; it is
therefore known as an "inverter" circuit. This circuit requires both an external pnp power transistor (such as the
2NS003) and an external "catch" diode, D2. Efficiencies
as high as 93% at full load and 90% at 10% of full load
have been reported for this circuit.
In the inverter mode, the internal op. amp. is used to invert the polarity of the part of the output voltage tapped
otT by the potential divider circuit so that the resulting
positive potential can be compared with the positive
reference voltage. This technique is possible only with an
op. amp. which can operate with an input down to
A particularly interesting feature of this inverter circuit
is that no part of the /lA 78S40 device is connected to the
full output voltage. Thus the maximum value of the output
voltage is not limited by possible breakdown of the device
itself. The readily available I N4002 is shown for D2, but
for maximum circuit efficiency (output power/input
power) a fast-switching Schottky diode may be used.
Fig. 6 shows a circuit which will accept any input '
voltage from +4V to +24V and which will provide outputs
of + lSV and + 12V. Thus the output voltages may be
either lower or higher than the input voltage. The basic circuit is essentially similar to that of the step-up circuit of
Fig. 4, the basic circuit which provides a 2SV output supply. However, the internal op. amp. is also used as a series
pass regulator which converts the + ISV supply into a
+12V output. When the input voltage exceeds +16V, the
step-up regulator output of + lSV follows the input voltage
at approximately (V in - 1), but the potential of the + 12V
line remains virtually constant.
A particular advantage of this circuit is the high ripple
rejection provided by the op. amp. This rejection is
typically 100dB (minimum 76dB in any /lA 78S40 device)
and therefore output ripple at the oscillator frequency is
virtually non-existent on the + 12V line. However, the use
of the op. amp. as a series regulator reduces the power
efficiency of the circuit somewhat at the higher input
voltages; the overall efficiency of this circuit is quoted as
about SO% for both the upper (+24V) and lower (+4V)
limits of the input voltage range, but increases to a maximum of about 7S% for intermediate voltages.

Inductor
Switching regulator circuits require an inductor and this
is always an added complication for the home constructor.
The inductor values suggested of 300/lH and 330/lH can
be easily made, however, using Mullard RM6 and RMlO
cores, which are readily available with an inductance
factor (AJ of 2S0nH in the case of a single-turn coil.
As the inductance is proportional to the square of the
number of turns it is easy to calculate that 3S turns on
one of these cores will produce an inductance of approximately 300/lH and 36 turns about 330/lH.
The RM 10 core has larger 'dimensions than the RM6
core and, although the same number of turns are required
with either type of core, the maximum wire diameter which
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The modern mobile rig is designed to run from the car's 12
volt supply. This ensures that the transceiver is fed from a
low impedance source, as long as the cable used to feed
the rig is large enough, but it does give problems when the
transceiver is removed from the vehicle and used as a fixed
station.
Commercially-built power supplies are available but
these tend to be rather expensive if they are conservatively
rated. To run a v.h.f. or u.h.f. f.m. transceiver giving
around ten to fifteen watts r.f. power output the power unit
will need to be able to supply a nominal 13·8V at SA continuously. The current taken by an f.m. transmitter, unlike
an a.m. one, is constant and the unit described here is
capable of giving SA all day, with 6A available but with
increased ripple. Short-circuit protection is incorporated
together with full over-voltage protection to guard against
possible.regulator failure.

Raw Power Supply
The raw d.c. supply is conventional with a high current
bridge rectifier feeding into a large reservoir capacitor.
This capacitor must be capable of handling very large
ripple currents and this unfortunately means that it will not
be cheap. The primary of the mains transformer is fused
and incorporates a filter built into the mains input plug.
The raw d.c. supply is also fused with a 7· SA fast blow
fuse which is also part of the overvoltage protection.

Stabiliser
It is desirable to have a stable output voltage to avoid
large fluctuations in the performance of the transceiver.
The stabiliser helps with smoothing the supply and also
provides a low output impedance.
With high current supplies the choice of stabiliser can

44

prove to be a problem as there are very few i.c. regulators
available capable of handling five or six amps particularly
if reasonable cost is of importance. Discrete components
can be used but this approach can also prove bulky as well
as pricey.
For this unit a 78HG SA variable regulator i.c. was
chosen as this is reasonably priced, provides full overload
and thermal protection and allows the output voltage to
be adjusted exactly to the 13· 8V recommended by the
majority of transceiver manufacturers. The 78HG is a
four terminal device in a T03 case and can supply SA
continuously, with current limiting coming in at 7A. The
output voltage is controlled by varying the voltage on the
control pin of the regulator. Capacitors C2 and C3 prevent the regulator from bursting into high frequency
oscillation.

Overvoltage Crowbar
The regulator will not function unless the input is more
than 3V greater than the output required and in this power
supply the raw d.c. input to the regulator will be 1·4 x
Vr.m.s. or 21 V with a lSV transformer. If the regulator
chip fails and goes short-circuit then all of the 21 V will
appear at the output terminals and cause a lot of damage
to the expensive transceiver.
Overvoltage protection can be simply added with a
cheap overvoltage protection i.c. such as the 3423. This
monitors the output of the power supply and when it
senses that the output has exceeded a preset value the
output of the i.c. triggers a thyristor arranged so as to
short-circuit the supply and blow the fuse.
Overvoltage crowbar i.c.s have a reputation for firing at
the slightest provocation and this can be very inconvenient, especially if the fuse is blown each time. For this
reason the crowbar is arranged to ignore very short duration transients but to fire if the output rises above, say,
15V for longer than 200IlS. In practice this has proved to
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Fig. 1: The overall w iring diagram
showing the heavy gauge wiring.
The p.c.b. copper t rack p£Jttern is
reproduced f ull size

Ml

be about right as tripping is very rare. The lOOOIlF
capacitor across the output terminals prevents the output
rising faster than the sensing voltages on the i.c. during
initial switch on. If this happens the crowbar trips, making
it difficult to actually switch the supply on.
The thyristor, which shorts the supply when the crowbar trips, is connected across the output of the regulator
rather than the input This has the advantage of using the
current limiting facility of the regulator, limiting at 7A,
instead of blowing the fuse. The fuse will still blow
however, if the overvoltage condition is caused by
regulator failure.

Construction
As long as a large enough heatsink can be provided for
the regulator and bridge rectifier the unit can be built into
any case. The prototype was built into a West Hyde
Swiftcase which not only gives the supply a professional
appearance but has the advantage of providing adequate
heatsinking as well.
The regulator has an insulated case so no insulating kit
is required when mounting it on the back of the case.
However, the holes must be deburred and heatsink compound should be used to ensure good thermal connection.
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Fig. 2 : The circuit diagram of the SA power supply

The transformer, mains filter, plug and fuse are also
mounted on the back of the case. The front panel carries
the mains switch, ammeter if desired, output terminals and
an indicator lamp to show the state of the overvoltage trip.
The thyristor, overvoltage trip i.c. and the presets for
overvoltage level and output level are mounted on a small
p.c.b. which can be secured to the case bottom by selfadhesive foam pads.
The wiring of the unit is important as the currents
involved are very high. All high current paths should be
wired using 1· 5mm 2 cable. The voltage control and sensing wiring can be carried out in more normal thickness
wire. It is advisable to follow the wiring diagram (Fig. 1)
even if a different case is used.
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Fig. 3: The performance of
the prototype unit is shown in
this graph. The maximum
short-circuit current is held at
7 A by the regulator itself and
up to SA the regulation is
good. The output ripple increases at about SA as the
regulator starts to drop out on
the negative going ripple
peaks but this could be improved by increasing C1, at
greater expense

The interior of the prototype
unit. The actual positioning of
the components is not
critical, but high current paths
should be kept as short as
possible to prevent excessive
voltage drop occurring. The
overvoltage crowbar circuit is
built here on Veroboard, but
the final version uses the
p.c.b. shown in Fig. 1
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LOWE ELECTRONICS LTD.
THE FINEST HF COMMUNICATIONS RECEIVER
FROM THE LEADING COMPANY IN THE FIELD

RIOOOBYTRIO
THIS RECEIVER IS SO ADV ANCED, IT MAKES
ANYTHING ELSE IN ITS PRICE RANGE COMPLETELY
OBSOLETE.
And we should know, because we at Lowe Electronics have been firmly
committed to Trio ever since we were appointed to be the UK distributors many years ago, and we are your direct contact with the
Trio factory if you need advice or information. As the Trio distributors, we maintain the finest amateur radio workshop in the country here at Matiock, and our customers will tell you of our renowned
service.
We stock and sell the complete Trio range, and operate a fast, efficient
mail order and Securicor delivery service so that you are as close to us
as your nearest letter box. We also recently introduced a terrific new
credit card scheme which gives you, the customer, real purchasing
power with instant credit.
As an example, should you wish to pay £12.50 per month, you have
instant credit of £300.00 which is enough to buy your RIOOO right
away; no hefty deposits, no fuss and as a further bonus, should you
need accessories, or even a new transceiver, you can extend the credit
on your card to suit. The Lowe blue card is a really powerful purchasing aid and you shouldn't be without it. Why not ask us for details
right away and also for full information on all that's good in Amateur
radio.

£298 incVAT

The new digital flight scan receivcr from Regency of America is a stunning improvement
on any other air band monitor receiver. Utilising its own micro computer system to control an advanced synthesiser, the flight scan allows you to monitor any air band frequency in the range 108-136 MHz and to store up to 16 channels which can then be scanned
continuously. Other feat.ures include fast keyboard entry of frequency. full band search
facilities. channel lockout and much more. For the last word in air band monitors contact
us today. Also available - MlOO digital FM scanner covering 30-50 MHz. 144-1'74
MHzand430-512MHz.

FLIGHT SCAN £199 inc VAT
M lOOFM SCAN £192 inc VAT

carr £4.50
carr £4.50

R820

SRX30

The ultimate in receiver design. Trio RSlO.
With more rcalures than ever before available in a ham
band receiver. This triple-convenion (8·83 MHz. 455
KHz and SO KHz I.F.!.) receinr, covering all amateur
bands rrom 160 through 10 metres, U weu U several
short wave broadcut bandI, reaturea dilittJ &Dd analot.
rrequency readouts, notch filter, I.F. shift. variable
bandwidth tuning, sharp I.F. fl.lters, noise blanker, stepped
R.F. attcnUllor, 25 KHz calibrator, and many other
features providina more operating conveniences than any
other ham band receiver. Price: 1690·00, including V.A.T.
Carriage £4· 50.

The SRX ·JO represents a new step forward for the keen
short wave listener or the radio amateur who needs to
tune frequencies outside the amateur bands.
In the past. the perfonnance of general coverage receivers
.
P
has been limited by the dificult)' inherent in setting to a
known frequency - OK. so you know that Radio Peking
is on 8547 KHz but how do you set the receiver dial?
The SRX·30. due to application of new technology solves
the problem by utilising a drin cancelling loop system converting to a very high (40 MHz) first IF so as to remove
image interference problems. This is followed by a stable VFO controlled tunable second IF with excellent reset ac·
curacy. The frequency range covered by the SRX-30 is 5CO KHz - 30 MHl in thirty bands, each I MHz wide. If
you wish to tune to say 14250 KHz. simply set the MHz dial to 14, the KHz dial to 250 and there you are. no fuss.
no twiddling, no need to use calibrators, etc. (remember the drift cancelling system)
The SRX-30 is housed in a rugged metal case and operates from 240V ae mains or I2V de supply. Reception
modes are USB/LSB/AM/CW to cater for all HF operation and the receiver is equally at home on VH F using an
external convertor
This receiver combines small siz.c:. accurate read out, ease of use, all mode operation, mains/battery power supply
and exceUent perfonnance at a remarkably low price.
Price £I7S .00 ineluding V.A.T. Carriagd4 . 50.
See it. use it and you will like it,

·oJ"

SP820
Matching speaker to fit the R820. with built·in tilters. 8
ohrru impedance.
Price £37·95, including V.A.T. Carriage £ I ·50.

The FSIO VHF FM monitor receiver is a
high performance unit in such a small
lightweight package that it will tit inlo a
pocket. The recei\'er can be aligned for the
2 metre amateur band or the VHF marine
band and provides top performance on either
band
The FSIO automatically scans up to ten crystal controlled channels. stopping on
any channd where a signal is present. Manual selection of any channel is also
provided. Complete with rechargeable battery pack. charger and personal earphone
with provision for external antenna.
Price £82.00, including V.A.T .. crystals extra. (Fined len channels £109·25. in·
eluding V.A.T.)Carriagc:£ 1·50.

AMR217B

The AMR217B VHF FM monitor is an
outstanding receiver suitable for either the 2
metre amateur band or the VHF marine FM
band and can be suppliod for either band on
request. The AMR217B has an eight channel
scanning facility and can also accommodate
up to ten additional switched channels to extend its versatility even further. The receiver
is extremely sensitive and is one of the beat
monitor receivers available to either the
amateur or professional user. It is completely self-contained with a built-in
speaker and operates from 240V AC mains or 12V DC supplies. A matching
mobile moum is supplied to allow easy installation in boat or
price £ 120· 75, including V.A.T.(fitted 8 crystals). Carriage£ I· 50.

·
,
0

The API2 is a 12 channel crystal controlled airband
monitor receiver covering a frequency range from 108 to
136 MHz which utilises a micro-computer which
automatically peaks the R.F. oscillator and mixer stages
in accordance with the crystal frequency in use. This means that you can install
crystals for any frequency in the entire band without any drop in performance.
Supplied complete with rechargeable banery pack. charger and personal earphone.
Price £19.70, iDcludiDg V.A.T . Fitted 12 channda: £111.45, includinS V.A.T.
Camagdl·50

Price £46.00, including V.A.T. Carriage! 1· 50.

R512

The R512 airband receiver is a
high performance . unit which
automatically scans up to eight
...
crystal controlled channels. The
receiver will stop on any channel on which there is a transmiS5ion. stepping on
again at the end of transmission. You may lock the receiver onto any channel of
your choice for continuous monitoring and if any channel should be more or less
pennanently occupied you may abo lock out the channel to pennit scanning of
other channels. These facilities are available on any or all channeb,
Covering the rull band from 108·136 MHz, the R512 is completely self-contained
including built·in speaker and is supplied with mains and 12V DC power leads.
whip antenna. mobile mounting bfllcket and personal earphone.
Price including five titted channels is.£IlI·00, including V.A.T. Carriage £1·50.
.

AP12

SR9
The SR9 represc:ms the tinest value for
money ever offered in the FM monitor
receiver market. Available in two versions
10 suit the 2 metre amateur band or the
VHF marine FM band the SR9 gives fully tunable coverage of either band and
also incorporates the facility for installing optional crystals which will provide up
to c1even tixed channels for the most popular frequencies.
The SR9 is completely self·contained with built-in speaker and requires only
12V DC around 200 mA to operate. Mounting hardware is provided for euy
install ation anywhere.

. .. .'

.'

FULL RANGE OF
COMPUTERS AND
PERIPHERALS.
NEW 16K IN
STOCK.

For all thats good in Amateur Radio, contact;
LOWE ELECTRONICS LTD., Chesterfield Road, Mattock, Derbyshire. Tel: 06292430 or 2817.
For full catalogue, simply send 48p in stamps and request catalogue CPW.
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REALLY GREAT
ANTENNAS

)i

P.
T HE#WIRE WOUN D
AND MOST COPIED
ANTENNA IN THE WORLD

'FirestiK'

TH E JOYSTICK VFA

• THE M ICROSCO PI C 230Cm . GIANT Joystick VFA (Variable Frect. Antenna) • Sim ple. rapid
erection . Not only 6-band but CONT INUOUS 0.5 - 30 Mhz., incl BC • Omnidi rectional .
Substantia lly ha rmonic-FREE. 1 million mil es pe r wa tt . wortd-record! . Poor OT H' s en hanced I
• QUOTE from RAOIO ZS (South Africa) "A rema rkable antenna w ith great possibilit ies. Its
physical size makes confined space operation a practica l proposition"

SYSTEM "A"

A NTENNAS

£48.5

Fo.,heSWL o.160m. T..

NEW JOYMAST ER SYSTEMS

• Amateu r Ba nds 3.5 - 30 Mhz • System "r has bee n supe rseded by our IMPROV ED
JOYMASTER SYSTEM ··JM2·· . SYSTE M ··JM3··;5 a NEW DEVELOPM ENT fo, the PR ISON ER
OF CIRCUMSTANCE! . THE HIGH-RISE BLOCK DWELLER·S DR EAM I

SYST EM "JM2 "
SYSTEM "JM3"

50 0 W.p .8.p.
500 w.p. e .p.

CITIZEN BAND
FIBR EGLASS ANTENNAS
AND ACCESSORIE S

£69.00
£90.00

-Does not include 50 ohm. coax. cable where required to feed r emotely locat ed JOYSTICK VFA.

Call or w rite fo r full info rm ation:

JOYSTIC K OWN ERS - PL EASE NOTE . • CO NVERT YOU R EXISTI NG SYSTEM ··A·· OR ..J .. TO
"JM2" (plus ( 4 3) or TO "JM3" (plus ( 6 1) less VP TO £ 10.00 TRA DE-IN ALLOWANCE on your
111 B or Lo .Z-SOO ATV subject 10 condition .

UNBEATABLE
FRG 7/7000
BARGAINS

Ltd.

\:i

103 HIGH STREET, SHEPPERTO N
MIDDX. TW17 9BL.
Tel: Walton-on-Thames
(STD 09322) 48145

COMPLETE RECEIVING STATI ONS ASSEMBLED IN SECONDS!
• FR G7 - free w; ,e aeda l and pu.p05e·buBt JOYMATCH ATU ONLY £1 89.00 . FR G 7000 +
free wire aerial and purpose-built JOYMATCH ATV ON LY £3 39.00 . Package " R.l.·: . (FR G7 ...
Wo,ld Reco,d VFA and FREE HEADPHON ES) £2 18.00 . Package ··R. 2·· .. (FRG7000 + Wo,ld
Reco,d VFA and FREE HEADPHONES) [368.00.

We reckon w e're offering the

LOWEST
YAESU PRICES
Try phon ing us for your personalised quote, with or withou
Partridge antennas. Fo r example:
• FT901D M - ONLY £79 0 !!. FT1 0 1 ZD - ONLY £567 !!. FT7B
ONL Y' £3 69 !! If yo u take Partridge products as part of a " Package "
deal , you'll save even m ore!

V HF BUSINESS RAD IO

!1

Buy itwithAccess

• . • .VJ'IS
·A .. •

YOUR CA RD NU M BE R

12 p

0843 62535 l ext 5) 162839 after office hours) or send
st a mp for FRE E lit erature . Price s correct as at press. NOTE
our pri ces are always INCLU S IVE OF VAT . carri age.

SRX30 SWL RECEIVER £178.00

YG4I5C

YG455CN

SP820
HS6

£
297.8 5
690.00
58.65
SO.95
37.95
21 .85

CW fi lter 500 Hz

CW HIt., 250Hz

Speaker
Communica tions headphones. tailo red response
HS4
Commu nicatio ns headp hones. tailored response
VHF AMA T EUR RECEIVERS
SR9
Tuneable/crystal2 m FM receiver 144- 14 6MHz
AMR217B
Scanne r wi th 8 crysta ls. M ains/battery
ROTATOR S, TU N ERS &. SWITCHES
AR40
(5 core cable

10.3 5

411.00

120.7&

114.83
40.39
29.90
7.20
11 .98

CX3
SWl 3-way An ten na Switch
DAIWA
CS20 1. 2 -way Ante nna Switch
KW aWL
3 ·way Antenna Swit ch
A I R BAND REC EIVERS
SHA RP
Air Bands Ponable Receiver
FX-213-AU
lOWE AP1 2 Cryslal Cont rolled ai r band portable receiverc/w ni-cad
batteries. charger and fitted 12 crystals
COPA l -24 Hour Digita l Clock M ains Operat ed

too . goods usua lly despatch ed W ITHIN 48

5 Partridg e House.
Prospect Road , Broadstairs . Kent CT1 0 1 LD
(Call ers by a ppointm ent) .

Price
inc. VAT

TRIO EQUIPMENT

R1000 SWl Pll Receiver 20 0K Hz to 30M Hz
R820
The ultimate SWl receiver

14.SO

18.7 5
118.411

12".95

All prices include new VAT rate
ISecuricor carria ge a vailable if required)

Buy by post or ph o ne your Barclay Ca rd or Access number.
Alternative ly. call in for a chat. The shop is just 10 m inut es fro m l eeds City Station , and there's
easy parking if you travel by car
Instan t H.P. for lice nced Amateu rs
Ext ended Cred it Terms
Ava il able
Send SOp for Catalogue and Price list.

*

*

*

LOWE TRIO D ISTRI BUT O R

LEEDS A MATEUR RA DIO

462657

48

Ef)

LAR a,e a,ea
distributors for Jay Beams.
Antenna Specialist s, Hilomast
ICOM and Microwave
M odu les Product s.
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* components
Resistors ·

tW5%
470

R3
R6
R5
R4

1kO
1·8kO
4·7kO
Potentiometers

Min. horizontal preset
VR1
VR2

10kO
50kO
Capacitors

Ceramic
0·111 F

2

C3,4

Electrolytic
. 1000l1F 16V
10 OOOI1F

C5
C 1 (see text)

The back panel of the West Hyde BrightcBse doubles
as the heatsink for the regulator. If a different case is
used adequate heatsinking must be provided. The
integral mains input plug and filter helps to minimise
interference being transmitted via the mains wiring

Tantalum
111F 35V

C2

Semiconductors

Diodes
150V 18A Bridge
BT152

BR1
CSR1

Integrated circuits
3423
78HG

IC2
IC1

Miscellaneous
Transformer 15V 100VA; Case, West Hyde
Swiftcase SWF222; Illuminated mains switch (S1
and N 1); Meter 5A f.s.d.; Mains plug with built-in
filter unit; Panel mounting fuse holder; Chassis
mounting fuse holder; 4mm insulated terminals, red
(1), black (1); p.c.b.; 14-pin d.LI. socket; Heatsink
for CSR1.

NlnDlV nOTE I
Dual Trace Unit, February 1980 and March 1980
There are several minor discrepancies between the circuit diagrams in Part 1 and the
layout in Part 2.
The p.c.b. layo",t should be taken to be the definitive
version. There are some extra tracks on the p.c.b. track
pl.an which should be removed. These are between the
source and gate of Tr603, 604, 605, 606.

Practical Wireless. September 1980

Testing and Setting-up
The overvoltage control VR2 should be set to maximum voltage (minimum resistance) and the output voltage
control VR 1 set fully anti-clockwise to give minimum output voltage. Switch on and check for any possible signs of
trouble. With a voltmeter across the output terminals set
the output to 15V by adjusting VRl. Now carefully adjust
VR2 until the crowbar trips and the indicator on the front
panel goes out.
The only way to reset the trip is to switch off, but before
switching on again reset VR 1 to give minimum voltage.
After switching on again the output voltage can be set to
exactly 13·8V and the output checked on load. A shortcircuit across the output terminals should give a current of
7A without blowing fuse F2.
If the unit performs satisfactory it can be put into
service powering your transceiver.
•

'2BCX 16-element 2-metre beam, February 1980
Quite a number of readers have constructed and are
successfully using this aerial. Some, however, have
chosen to make the driven elements, reflector and
directors etc. of 6mm (tin) aluminium rod or tube instead of 4·7 6mm (fir in) rod as specified, and as a
result found it difficult to get an accurate match to 50
ohms and consequently a rather high s.w.r.
Although it is quite in order to use thicker element
material, this does necessitate using a slightly longer
matching line (Fig. 5 (a) and (c) in the article). This line
may be constructed either from rod of the original
diameter or from 6mm (0·25in) rod or tube, but must
be about 100mm (4in) longer so that the shorting bar
as in Fig. 5 (b) and feed tapping points can be moved
further out. All other dimensions and materials remain
the same.
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introducing

RTTY
part 1
Jeff MAYNARD G4EJA

illegal, though like Hoover, it has tended to become part of
everyday speech. The pedants amongst us may prefer to
use the common abbreviation TTY which is not protected
by trademark or copyright legislation.
The developments of remote TTY printing terminals
outlined above took place in respect of land-line signalIing
(Fig. 1) and this should be borne in mind when reading the
description of printer interfaces in Part Two of this series.
During World War 11, when the modern war machine
demanded volumes of textual communications to armies
in the field, it became apparent that the land lines
hitherto used to link TTY terminals could be replaced by
radio transmissions with only minor interface modifications (Fig. 2). Thus R TTY (radio TTY) was born. There
then followed parallel developments of R TTY and TTY
systems, th e latter manifesting itself as the international
telex system. The widespread use of TTY machines in
commerce and military applications inevitably led to their
appearance on the surplus market and hence to their use
by amateurs.

RTTY Code Format
Telegraphy (of which RTTY is a development) was the
first electrical communications technique to gain
widespread acceptance. Samuel F. B. Morse brought
together a number of then existing technologies and his
own invention-Morse code-to provide the first telecommunications system. For many years the hand key, linked
to another with copper wire, was the only means of direct
remote communication.
Many brains worked through the turn of the century on
improving the Morse code system. A cross between
typewriter and · a telegraph system was invented by Joy
Morton and Charles L. Krum and the resulting Morkrum
machine adopted by Associated Press in 1915. Concurrently, one Edward Kleinschmidt devised his own
similar machine, and in 1925 he merged his company with
Morkrum. Five years later this company was absorbed by
AT & T and christened The Teletype Corporation. The
machine name Teletype was an amalgam of telegraph and
typewriter and is, incidentally, still a registered trademark
of The Teletype Corporation. The use of the word to
describe any mechanical printer is, strictly speaking,

r

Fig. 1 : The basic TTY system

Fig. 2: The basic RTTY system
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The decoding and coding of Morse traffic by machine is
complicated by the variable character length and the use
of five different signalling units (dot, dash and three
lengths of spaces). TTY on the other hand uses only two
signalling elements-mark and space-and, because all
characters are the same length, there is no significance to
any inter-character spacing (there being no intra-character
spacing).
Computer enthusiasts will immediately see the
possibilities for processing what is basically a binary
system. R TTY was developed before the microprocessor
of course, and it is therefore more by good luck that
computer techniques can be applied to the system. Such
methods will be discussed in the final article of this series.
The two R TTY signalling conditions are known as
Mark and Space. Mark is the normal or idle condition of
the line (the various methods of representing Mark and
Space in RTTY will be outlined later). A character is
represented by a combination of marks and spaces and
defined in the particular code in use. In order that the start
of a character can be correctly identified it is always
preceded by a space. Thus from the idle condition there
will be mark-to-space transition ; the space will last for
a defined unit of time (depending on the overall system
speed) and be followed by a combination of marks and
spaces (each of the same defined unit of time) specifying
the particular letter or number being · transmitted. The
character is finished with a stop pulse-always a markwhich is one-and-a-half units of time. So that is the theory
of the code; now let us take a detailed look at the code
format and the timing.

The Baudot Code
In theo:-y at least, any code could be used to represent
characters in RTTY (e.g. , ASCII, EBCDIC , ISO and so
on). In practice R TTY used the same code as telex-the
International Five-Unit Code also known as CCITT No. 2
and Baudot (from the gentleman who devised it). As the
name implies, the Five-Unit code uses a combination
of fi ve elements (marks and spaces) to represent each
character. The total number of combinations available is
therefore 32 (2 5) . It is clear that this is insufficient for normal use, since the alphabet and a few control characters
(such as carriage return and line feed) will need 32, leaving
no combinations available for figures, punctuation marks
and so on.
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Letter
shift

s if!
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1

M
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p
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0
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Fig. 3: The full Baudot International FiveUnit Code (CCITT No. 2)
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Fig. 4: Composition of an RTTY character
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Fig. 5: A simple circuit to produce FSK on a
v.f .o.- controlled transmitter
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Mark
enable

Mark
osc

t>- 7°"p"

•

Notes :
wru means 'who ore you'
and is used in telex .
All space is not used .

Space
enable

• =Mark

Space
osc
IWAD6241

Fig. 6: General principle of an AFSK
generator
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This problem was neatly circumvented by Mr Baudot
who introduced shifts. Thus a TTY machine can be in letter shift or figure shift. When in letter shift, any following
keys denote their respective letter; when in figure shift,
each key denotes a fig ure or punctuation mark . To change
from one shift to another it is necessary to press the
appropriate shift key.
The aspiring RTTY enthusiast should bear the shift
system in mind; when tuning into an RTTY signal that
appears unintelligible it may be that the r.eceiving machine
is in the wrong shift. For example a machine in figure shift
will print:

:1 :1 :1 :1
when tuned to a station transmitting :

CQ CQ CQ CQ
The full Baudot code is shown in Fig. 3, to which the
following cominents apply:

I. Some characters (e.g., line feed) are the same in
both shifts.
2. The code pattern is the same as the hole pattern
across five-unit paper tape.
3. WRU means who are you and is the signal used
in telex to request the remote terminal to send its
identification (answerback).
4. All space is not a valid code.

Speeds
The speed of an R TTY signal is expressed in baud,
where one baud is equal to one signal element per second.
We have already seen that a single RTTY character consists of: a start element; five code elements; 1+ stop elements, giving a total of 7+ elements per character. If then
the signal was to be one character per second the RTTY
rate wou ld be 7·5 baud.
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Most commercial RITY is at 50 baud (telex being 75
baud) whilst amateur RITY enthusiasts have standardised
at 45 ·45 baud. Each code element is therefore 22 milliseconds long (60 divided by 45·45) and a complete character is 165 milliseconds long. Fig. 4 illustrates the basic
R TTY character timing. From the idle mark state the
character always starts with a 22ms space; this is followed
by five character elements (10101 in the example) each
also 22ms in length; the character is terminated by a stop
pulse-always mark-of 33ms (one-and-a-half elements)
in length. The amateur R TTY speed corresponds to six
characters per second or (for average five-character words
plus inter-word spaces) to 60 words per minute; this
nomenclature is used by North American amateurs in
preference to baud rates.
The timing of RTTY signals is important both in receive
and transmit if correct decoding is to be guaranteed. Note
that, unlike some modern data transmission codes, Baudot
does not contain any mechanism for error checking. Distortion in the received pulse chain can lead to erroneous
decoding. The two most common forms of distortion
(which can arise from the transmission medium or the
originating terminal) are bias and end d(stortion.
Bias distortion displaces the space-to-mark transition.
Lengthening the mark by advancing the transition is called
marking bias whilst lengthening the space by delaying the
transition is called spacing bias. End distortion displaces
the mark-to-space transition. Marking end delays the transition giving a long mark and spacing end advances the
transition giving a long space. The R ITY enthusiast will
normally have to contend most with characteristic
distortion-that is distortion introduced by the
transmission medium.

Converting ITV to RTTV
To achieve a radio TTY link it is necessary to replace
the hard-wired d.c. path by some form of coded radio
transmission. Two methods of doing this are commonly
used:
1. FSK (frequency shift keymg) shifts the transmitted
carrier fr'e quency for each mark to space
transmission.
2. AFSK (audio frequency shift keying) modulates a
carrier with two different tones, one each for mark
and space. This technique is also known commercially as VFT (voice frequency telegraphy).
The shift between the two frequencies is most important. The receiving unit (discussed next month) will use
sharply tuned filters and will not decode for a wrongly
spaced shift. The shift also determines the maximum

Table 1
Band
80m
40m
20m
15m
10m
4m
2m
2m
70cm
70cm

Frequency
3·60MHz
7·04MHz
14 ·09MHz
21 ·1 OMHz
28·1 OMHz
70·56MHz
144·6MHz
145·3MHz
432·6MHz
433·3MHz

Modulation

± 20kHz
± 5kHz
± 10kHz
± 20kHz
± 50kHz
FSK
AFSK
FSK
AFSK

IWAD62S1
Lower side bond Upper sideband

1<

1\

(a)AFSK

Space

Mark

carrier
I
I
I
I
(b)FSK

Fig . 7: Frequency spectra of (a) an
AFSK signal (b) an FSK signal

transmission rate and the bandwidth required, although
these are topics beyond the scope of the current article.
The shift for amateur R TTY is 170Hz whilst most commercial traffic is at 850Hz.
FSK can be achieved by "pulling" the vJ.o. of a
transmitter as shown in Fig. 5. The positive voltage
appearing for a space will cause the diodes to forward conduct, placing the capacitor across the v.f.o., thus reducing
its frequency (the capacitor being adjusted for the
appropriate shift).
AFSK is generated by switching between two audio
oscillators (for amateur RTTY of 1275 and 1445Hz), or
by pulling a mark oscillator down to the required space
frequency. The detailed methods of producing AFSK will
be covered in a later article but Fig. 6 shows the general
idea. The output of the AFSK oscillator is fed to the
microphone input of a transmitter.
The frequency spectra for FSK and AFSK are shown
in Fig. 7, which demonstrates clearly that FSK is more
efficient (in terms of spectrum utilisation and signal
power). However AFSK is much easier to produce. A nice
compromise is available, because feeding AFSK to a s.s.b.
transmitter will cause a signal closely akin to FSK to be
radiated. This is the normal method adopted on the h.f.
bands and for v.h.f. DX working. Local RTTY nets on
v.hJ. and upwards tend to use AFSK with f.m. transmitters.

Equipment
Traditionally, the RTTY enthusiast's shack has been instantly recognisable from the smell of oil and the clanking
of gears. Old electro-mechanical machines-such as from
Creed, Siemens and Teletype-have been the mainstay
for RTTY for years (and can still be bought for £10-£20).
Recently R TTY has been invaded by the microprocessor
revolution and many more stations are now operational
using Pets or Apples or home-brew systems. The use of
microprocessors for R ITY will be covered later in this
series.

Where to fin d RTTY
The IARU band plan recommendations for RTTY are
shown in Table 1. Tuning around these frequencies,
continued on page 61
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WATERS & STANTON ELECTRONICS
FRG7 BY YAESU

LARGEST STOCKS
IN THE SOUTH

COMMUNICATIONS RECEIVER

YAESU FRG7DDD
COMMUNICATIONS RECEIVER

YOU WON'T GET A BETTER
DEAL OR SERVICE ANYWHERE

·25 - JOmHz

0.2 - JOmHz

WHERE TO FIND US:We are located between Rayleigh and Southend-an-Sea. Approach
us from either the A 121 or A 130 and follow signs to Raylcighm
Hocklcy with no parkYou'll find us in the quiet country village
ing problems. Wc've got 4000 square feet packed with electronics
items much of which is devoted to Radio Communications. Servicing is carried out on the premises and we are know to Ham
Radio operators os the number I source for a fair deal - no high
power selling, ju st large stocks at the right prices with back-up
after sales service - and that has to be a pretty fair deal.

or

•
£189

inc. VAT
Securicor delivery £4.50 extra.

TRIO R1 000 RECEIVER
0.2 - 30mHz

SHORT WAVE AERIAL PROBLEMS?
Wc have 2 excellent short wave aerial packages. Both are based on
tried and tested communications theory and produced speciflcally for
us by our factory in Japan . That means better value for money -:- send
stamped addressed envelope for details.

£339

inc. VAT
Securicor delivery £4.50 extra.

FM POCKET MONITOR

I. :.'

£6

Marine or A mateur version
available.
BUILT IN 8 CHANNEL SCANNER
RECHARGEABLE NI-CADS
240V AC CHARGER
MOBILE BRACKET
FITTED 145.50 or 156.80 xtals.

inc. VAT

+ 12v D.e. Kit free

This pocket monitor is a brand new VHF monitor receiver that can be
supplied for eitehr the 2 metre amateur band or the VHF Marine
band. Built into a strong metal case, the unit scans 8 crystal controlled channels with manual ovcride. A tclescopic aerial plus "Hy
Icad" aerial are supplied to cater for all portable needs. At this price
the stocks will go pretty rast so don't delay.

+ FREE Seucricor delivery.

HAVE YOU READ THE REVIEW?
Then you'll already know how good it is.

FM VHF MOBILES 144 -146mHz
FDK MULTI-7DDEX
25 WATIS OUTPUT

DIGITAL DISPLAY

TRIO TR24DD

.-

(144-146.00 or 144-148.00 option)
The TR2400 is without doubt the best synthesized hand portable we
have ever seen. We can supply either the 2 or 4mHz coverage models.
All units come complete with AC chargers, nicads and flexible antennas. As an authorised Trio dealer we can offer the genuine UK
models with full factory back -up. So don't take chances, come to us
for a really super deal.

£21 Dinc. VAT
+ FREE delivery.

-

£199
The Multi 700EX is specially produced ror us in Japan by FDK . FDK arc specialists in VHF/UHF
communications and are known the World over by Radio Amateurs as manufacturers of the finest
equipment available. The 700EX is a mobile FM transceiver with built-in speaker plus microphone
and mounting brackets. The power output is variable 1-25 watts and the transceiver tunes in 25kHz or
12tkHz steps from 144- 146mHz. Full repeater shifts are built-in including instant reverse repeater
operation and also a scanning facility is included. So if you are thinking of buying a mobile unit you
won't find a better deal - why not send for a colour brochure.

ORDER WITH CONFIDENCE ... OUR REPUTATION IS YOUR GUARANTEE
Callers welcome:- We are open 9am-S .30pm Monday-Saturday, Ex. Wednesday 9am-I.OOpm.
Telephone orders:- Simply 'phone in your Barclaycard or Access number and we will despatch goods within 24 hours.
Mail Orders:- Send cheque or postal order for correct amount printing name and address clearly.

40. .
.."

WARREN HOUSE, 18-20 MAIN ROAD, HOCKLEY, ESSEX. TEL: 03 704 (Hocklet) 6835 TELEX.
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,

LEE

,

LEE

AS REVIEWED I N THIS ISSUE
C7800

The C7 800 is one of the most
ad v anced mobile 70cm
transceivers
available.
Featu res incl ude:- • Digital
Readout • Five M emories •
Two Speed Scan Rate ' L.E.D .

inc. VAT
(C8800 is the m atching 2m un it)

and S Meter and many
more. Why not try one for
yourself. I

TR10 R1000

THE NEWC800
Th is 10 channel scanner out performs many
of its rivals due to its highly sensitive front
end and excellent filtering. A one channel
50MW
is incorporated and is
ideal for local use. Controls include squelch ,
volume, auto scan and manual channel stepping. The unit comes complete w ith channels
520, R 1, R2 , R7 , Nicads, charter, helical
antenna and wire antenna .

PRICE £69·95 + VAT
CARRIAGE FREE

IIIlI
l.:!.I

400 EDGWARE ROAD
LONDONW2
01-7235521 Tlx: 298765

A40 ' P.A . CENTRE ' 20w.AC/ DC (4 0 w. peak)
Provides amplificatio n/ mixing of mic., T. V. and
radio tuner , tape and record player. integral
cassette pla yer with quality output to speaker
systems. Built in microphone and monitor
loudspeaker, level meter.
price inc. carriage and V.a.t. £200.07p

••••II!III!Ic.

Send 25p for
full details
of our rang e.

LISTEN TO THE WORLD
WITHA

Best Selection

RECEIVER

LOWEST
PRICES

FROM

.----MEDIUM WAVE/SHORT WAVE-----.,

ASS MOBILE P .A . AMPLIFIER AC/ DC 20w.
Solid sta te amplifier w ith chromed mounting
brack et for vehicles. boats etc . Takes ceramic!
crystal cartridges, radio, tape and m ic.
price inc. carriage and v.a.t. £66.33p .
A60 SHOULDER P.A . SYSTEM Sw .
17w. peak)
Pow ered by int ern al battery, in ca rrying
case with adjustable shoulder str ap.
Built in loudspeaker. and 'press to talk'
microphone, input socket for mains adaptor,
pri ce inc. ca rri age an d v.a.t. £61.20p.

T rio R300 with dual conversion on higher
frequency band (above 18MHz). 170KHz30 M H z c ove ra ge. US B/ lS SI A M / CW ,
, 20Vac/2 40Vac/ 12Vdc supply or internal
batteries. £149

l owe SR X30 as featured inAug. issueof P.W.
Utilises a drift ca ncelling loop system to give
pe rformance plus. 500KHz-30MHz coverage,
USB/ LSB/ AM/ CW, 240Vac/ 12Vdc supply.
£178

Trio Rl000 as featured in May issue of P.W.
200K Hz- 30M Hz. PLl synthesizer. Digital
readout plus ana log display for easy accurate
tuning. 240Va c! 12Vdc supply. £297

Trio RB20 , the ultimate in Trio short wave
receivers. Cove rs 160m-l0m bands ... 4 BC
bands. Features 1F shift. variable bandwidth &
notch tuning. £690

.--------AIRBAND ( V H F ) - - - - - - - ,

L83 10w. MEGAPHONE AND MICROPHONE (16w. peak)
Shou lder slu ng model with co mmuni ca ti ons mic., economical battery
operation.
pric e inc. carriage and v.a.!. £66.00p .
L81 1Ow. MEGAPHONE
Featu res on/off sw itch incorporated in pistol grip and forwa rd facing
dynamic microphone .
price inc. carriage and v.a.t. £84.65p.
Th e above indicates just some of the P.A. eq uipm ent in stock. Al so
available Tannoy Speakers: all types of microphon es : microphone
stands: audio leads: crossover networks: Vw. meters: sold erin g irons:
millivoltmeters : intercoms: doo rphones: ca ssette and ca rtridge cases
etc . etc.
Phone w ith your requ ireme nts, 9a m . to 5.30pm . M on. to Sat. inclusive.
£5 off co personal callers on above items.

(&e)

INSTANT H.P.
& P/ EX. WELCOME

18 Providence Street, North Hill,
Plymouth PL4 8JG, Devon.
Telephone : Plymouth (0752) 21581-2.
TRADE ENO UIRIES WELCOME

Signal R517 portable , fully tuneable 1 18 to
, 43M Hz w ith provision for 3 crystals (extra)
1.8 V Sensitivity, Fine Tunin g control.
Telescopic aerial. £4 9

Lowe AP1 2 portable 12 crystal controlled
chan nels, rechargeable batteries & charger included, Micro-c omput er tuning , 0 .5 V sensit ivity £89 crystals £2. 80 ea.

Signal R512 - automatically scans up to 8
crystal controlled cha nnels. lock-out facil ity.
240Vac/l 2Vdc supply. £143 .50inc 8 chs.

Regency D igita l Flight Sca n - fu ll y synthesised to search 108to 136MHz + 16selectable scan channels .,. 2 priority cha nnels.
240Va c! 12Vdcsupply. £230

r------MARINE/AMA TEUR (VHF)-------.
..iearch SR9 - fully tuneable cove rage I provision for 1 1 crysta ls. Fine tuning and Squelch
comrols. 12Vdc supply. £46

l owe FS10 portabl e. 10 crystal controlled
channe l s automati c a ll y s canned.
Recha rgeable batteries & cha rger included,
Telescopi caeria l. £82 - crystals

Belcom AMR217B - automatica lly scans up
to 7 crystal cont roll ed channels with provision
for 10 additional fi xed c h ann el s.
240Vac/ 12Vdcsupply. £120 -t crys tals.

Regency MHlO -fully synth esised to search
30- 50. 144- 174, 440-512MHz - 10 selectable scan channe ls 240Vac!12Vdc .·£1 92

Additio nal crystals for all above receivers: Ai rband & Marine, £2.80; Amate ur, £2.40.
All prices include VAT but add carriage: S.W. & Regency receive rs, £5 .50; others £: 1. 50.

EA SY TERMS available. Access and Barclaycards welcome

L D.,
MMUNICATIONS HOUSE,
(Dept. 87) 20 WALLlNGTON SQUARE,
WALLlNGTON , SURREY, SM6 8RG .
Tel. 01 -669 6700 (9 a m to 530 p m Sa t 1 p m .1 Closed lunch 17 45 1 45
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therefore employed in the unit having a fairly low value
source bias resistor, RI , in order to optimise gain.
Capacitor C3 is the bypass capacitor and R2 fixes the bias
on gate 2 of Tr I. Capacitor eland coil L2 form a broadban.d tuned circuit, tuned to the centre of the iJ. output
tunmg range, the resultantiJ. signal being coupled to the
receiver from a tap on L2 via d.c . blocking capacitor C2.
Transistor Trl can be either an MEM616 or a 40673
device, the former giving slightly higher gain and a lower
noise level.

Oscillator
The purpose of the oscillator is to provide a signal
which, when heterodyned with the input signal in the
mixer, produces the required iJ. output. In this case, the
oscillator operates at a frequency of 116MHz producing
an iJ. output of 28-30MHz. Heterodyning produces sum
and difference signals and it is the difference signal which
is required, as shown below:
144MHz - 116MHz = 28MHz
145MHz - 116MHz = 29MHz
l46MHz - 116MHz = 30MHz
Most people who become interested in amateur radio do
so initially by listening to the s.w. amateur bands.
However, the v.hJ. and u.hJ. bands are very popular these
days and many short-wave listeners soon wish to explore
the bands above 30MHz in particular the 2-metre band, as
it carries much local activity and also has interesting DX
possibilities.
For the owner of a good s.w. receiver the obvious way
to progress to v.hJ. reception is by using a converter
ahead of the receiver, thus enabling it to operate on the
required band. This is far less expensive than obtaining a
separate v.hJ. set, which would result in unnecessary and
costly duplication of circuitry.
There are two basic types of converter ; the tunable type
where the tuning is carried out in the converter and the
receiver is used as a fixed i.f. unit, or the type where the
converter tuning is fixed and the receiver is used as a
tunable iJ. unit. The latter is the more popular method for
use in v.hJ. converters where only a relatively small
frequency range, e.g., 144-146MHz is to be covered.
The fact that the tuning and therefore the oscillator frequency are fixed , enables a crystal controlled oscillator to
be employed, which greatly simplifies the alignment of the
converter and gives excellent frequency stability, avoiding
the necessity for an expensive tuning drive mechanism like
that in the receiver. Even the calibration of the s.w.
receiver can be used, as explained later.

The sum and input frequencies also appear at the mixer
output but are removed by the output tuned circuit, L2/ C 1
and the input tuned circuits of the receiver. It should be
apparent that the reception frequency is equal to the
frequency indicated on the receiver's tuning dial' plus
116MHz. Thus it is an easy matter to convert the
indicated reception frequency to the actual frequency of
reception , so using the receiver's dial calibration. As the
oscillator in the converter is crystal controlled the converter will contribute little to calibration errors.
The choice of an iJ. of 28-30MHz may not appear to
be advantageous at first sight as the performance of most
s.w. receivers falls off to some degree at high frequencies .
C4

Off
9.....

+9V

3n3

. . . - - - _ - - - - - _ + _ 4 - - - - _ - 0 S1b

On

C1

39p
L3

SK1

!

v.h.f.

Aerial

The Circuit
The main design aim was for the simplest possible
circuit which would give good results and for a unit
which would be easy to set up once completed. The circuit
diagram is shown in Fig. 1 and for simplicity no rJ. stage
is used. The input signal is coupled direct to a tapping on
the mixer input tuned circuit which consists of L 1 and
VC I, preset tuning only being necessary as its bandwidth
is more than adequate to embrace the entire 2-metre band.
In order to compensate as far as possible for the
absence of an r.f. amplifier stage, a high gain, low noise
mixer stage must be used . A MOSFET mixer, Tr I, is
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Fig. 1 : Circuit diagram of the beginners 2 metre
converter
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However, this particular iJ. is popular as it is covered by
most amateur bands only receivers as well as by most
general coverage types. Also, in this instance, it is
beneficial to use a high i.f. in order to obtain good image
rejection with only the single tuned circuit which is used
between the aerial and the mixer stage.

Oscillator Crystals
Crystals with fundamental frequencies as high as
116MHz are not generally available, but conventional
methods of obtaining crystal controlled signals at high
frequencies are to use either a low frequency oscillator and
multiplier chain, or an overtone oscillator, the latter being
the method used in the circuit of Tr2.
With this type of oscillator, the fundamental frequency
of the crystal is a fraction of the required output frequency, but the crystal is cut in such a way that it can be
made to oscillate at the required frequency detetmined by
VC2 and L3 . Crystal XLI is a fifth overtone type which
me'a ns that its fundamental frequency is one fifth of its
marked frequency.
Transistor Tr2 is used in the common emitter mode and
is biased by R3 ; the screen leadout wire being left unconnected in this circuit. The oscillator output is coupled to
gate 2 of Tr I via C4.
Switch Sib is the on/off switch and S I a disconnects the
converter output from SK3 in the " off' position and connects it to SK2 to which a s.w. aerial can be connected,
avoiding the need to manually disconnect the converter
from the receiver and reconnect the s.w. aerial when using
the receiver normally.
The current consumption of the converter is only about
4mA, so a PP3 battery will provide very many hours of
operation.

Construction
With the exception of the sockets, battery and switch,
all the circuitry is assembled on a p.c.b. as shown in Fig. 2.
The layout of a v.hJ. circuit such as this is highly critical
and it is recommended that this board should be used, the
component overlay being shown in Fig. 3. The coils must

be made accurately as proper alignment of the finished
unit will otherwise be impossible.
Coil LI is wound using 20 s.w.g. enamelled copper wire
and is self-supporting, being wound on an 8mm diameter
temporary former such as the shank of a twist drill of
appropriate size. This winding consists of precisely 3 turns
and is 13mm long. It is left with short, vertical leadout
wires which have the enamel insulation scraped off and
must be tinned before the coil is soldered into position on
the p.c. b., the same treatment being required for the
tapping point.
The prototype was used with a telescopic aerial which
plugged straight into the front of the converter with the tap
at the centre of L I. If the unit is fed from an aerial via a
length of coaxial cable, matching will be improved if the
tap is placed a little under one turn up from the earthy end
of the coil. Coil L3 is identical to L I except it has no
tapping.
A 6mm diameter coil former having a dust iron tuning
slug is used for L2. The former is fixed to the p.c.b. using
two 8BA bolts and nuts, with a solder tag secured under
each mounting nut which act as anchor points for the ends
of the winding, which consists of 10 turns of 20 s.w.g.
enamelled copper wire, close wound with Cl wired across
the two solder tags. The enamel is removed from the coil
4+ turns down from the positive supply rail end of the
Winding, this point being tinned and connected to C2. The
ends of the winding connect to the p.c.b. conductors via
the two mounting bolts.
The specified crystal is a wire-ended type which is
soldered direct to the p.c.b., but be careful when soldering
as excessive heat could damage the crystal or its
mounting. The prototype is housed in an aluminium box
which measures approximately 102 x 76 x Slmm. Any
similar case should be suitable provided it is of all-metal
construction.
The general layout of the front panel can be seen from
the photograph. The p.c.b. is mounted on the rear panel of
the case using three 6BA mounting bolts about 13mm
long, spacers being used to hold the p.c.b. about 6mm
clear of the rear panel. However, connect the p.c.b. to the
front panel components before finally mounting it, and
make sure that it is mounted in a position which does not
obstruct SI when the two parts of the case are fitted
together, the battery fitting into the space below SK3.

Internal view
of the converter
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p .......E.R RADIO EXCHAllGE

D MR-IOOOA
POCKET SCANNING
RECEIVER

HERE... NOW...
A really competitive range
of scanning receivers, all offering
top-grade technical specifications and unbelievable value for
money. Come and try them in the shop, or phone your orders
and enquiries (24-hour answer service when we're closed).
RAMA-8A 16·channel capability crystal·controlled air-band scanning
receiver, covering 108 -136 MHz. Choose 8 or 16-channel scanning, or manual
operation. Sensitivity J,.uv (lOdb S/ N).12v or mains. BASIC PRICE £79.
B MK-IO VHF FM scanning receiver, covering 144 -152 MHz. Scanning or
manual tuning through up to 12 crystal -controlled frequencies, OR VFO
control on main dial. Automatic lock·out facility. Sensitivity lfv (25 db SIN).
12v or mains. BASIC PRICE £69.
c MR-110 VHF FM scanning receiver.lO-channel capability, with lock·out
facility. Sensitivity O.8fJv (20db S/ N).12v only, ideal for mobile operation.
SPECIAL PRICE JUST £49 FITTED 5 CHANNELS EX-STOCK.
D MR-lOOOA The finest·value pocket receiver ever offered. VHF FM scanner,
10 channels, and allowing scan or manual tuning across selected crystal·
controlled channels. Complete with Nicads and charger.
BASIC PRICE ONLY £39.
A

CRYSTALS: £2 PER CHANNEL FOR ALL MODELS.
ALL PRICES ARE POST-FREE AND INCLUDE VAT.

1::;:/
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IWAD6331

Fig. 2 (Top): The p.c.b.
copper track pattern
shown full size

Fig. 3 (Left): The component overlay on the
p.c.b.

SK1

Battery clip

* components
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IT'S AS EASY AS A,I,C ...

AlUWEUR RADIO

'"

C

all '.
" I
the leading makes of Amateur Radio Equipment
under one roof .. . YAESU. ICOM. TRIO/KENWOOD .
STANDARD ... and have a cup of Brenda 's coffee too!
And in the shop NOW, waiting for you to compare it, is the very
latest 2m All-mode Mobile ... the fantastic new

YAESU FT-280/480.

• Bright green fluorescent display
• Steps FM - 1KHz/12t or
2SKHz/1 OOKHz; SSB and CW1OHz/1 00Hz/1 KHz
• Step or scan control from mic
• Scan stops or pauses on signal
• Scans whole band or memories
• Auto tone-burst with repeater
shift
• Listen on repeater shift selectable from mic

• Monitors priority channel and
locks on when busy
• Digital clarifier plus or minus
10KHz
• Clarifier shift displayed
• LED S-m eter true peak reading
on SSB
• Semi break-in and sidetone on
CW
• "Satellite" mode cancels all
shifts and permits tuning during
transmission

CLOSED WEDNESDAY, BUT USE OUR 24-HOUR ANSAFONE
SERVICE
EASY TERMS UP TO
2 YEARS

1I'!t!iit'II
mA

CREDIT SALES
BY TELEPHONE

1. "

,1LICENSED
IN STANT HP FOR
AMATEURS

2 NORTH FIELD ROAD , EALING. LONDON W13 9SY.
Tel : 01-579 5311

So easy for Overseas Visitors - Northfields Station is just seven stops from Heathrow on
the Piccadilly Line - or phone your order and let us deliver it to you at the Airport.

A EXP 650 For microprocessor chips. £3.60
B EXP 300 The most widely sold breadboard in the U K;
for the serious hobbyist. £5.75
C EXP 600,6" centre channel makes this the
Microprocessor Breadboard. £6.30
D EXP 48 An extra 4 bus-bars in one unit. £2.30
E EXP 325 Built in bus-bars accepts 8, 14, 16 and up to 22
pin ICS. £1.60
F EXP 350270 contact points, ideal for working with up
to 3 x 14 pin DIPS. £3.15
G PB6 Professional breadboard in easily assembled kit
form. £9.20 (Not illustrated,)
H PB 100 Kit form breadboard recommended for students
and educational uses. £11.80 (Not illustrated.)

& IT'S AS EASY AS 1,2,3 with THE EXPERIMENTOR SYSTEM
,. EXP 300PC which includes one item. A matchboard
pre<1rilled peB - £1 ,3 2
EXP 302 which inc lud es three items. Three
scratchboard workpads - £1 .68
3. EXP 303 which includes three items. T wo match boards and
an EXP 300 solderless breadboard - ( 8.60.
4 . EXP 304 which includes four items . Two match boards and
EXP 300 breadboard and a scratchboard workpad - £9.30

SCRATCHBOARD
- BREADBOARD

2

-MATCHBOARD

The above prices do not include P&P and 15% VA T

Complete Kit of Parts for

P.W. NIM BUS
(if all parts purchased)

TRANSCEIVER
(PCB & all components except channel
xrals)
£46.00
MODULATOR
(PCB & all components)
GENERALASSEMBLV
(Aerial, mike, box, speakers etc.)
COMPLETE KIT
(if purchased complete)

=5=
r--------------- -,
C.S.c. (UK) limited, Dept. 6H .
Unit 1. Shire Hill Industrial Estate,
Saffron WaJden. Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682
Telex: 817477

NAME _____________ _____________________________
ADDRESS _ _ __ _ _ . _______ ____________

£4.50
I enclose cheque/PO for £ _________

£32.50
£80.00

AND
Complete kit for Add-on Base Unit
(as featured in June Issue) Price £38.00.
We also stock kits for projects published in
most magazines.
Personal callers welcome - but please
phone first to check availability.
(All prices include post and V.A.T.)

T. POWE L L 306 St. Paul's Road, Highbury Corner,
London N1 . Telephone: 01-226 1489.

ACCESSIVISA ACCEPTED
Shop open: Mon. to Fri. 9-S.30. Sat. 9-4.30.
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TOMORROW'S TOOLS TODAY

C ONTINfNTAI SPf Cl A l llf S C ORPORAl ION

or debit my Barclaycard, Access, American Express card

No. _
Exp. dale __________
or Tel: (0799) 21682 with your card number and you r order wi ll be in the
post immediately
-

A EXP 650
£5.00

Only. Reqd.

6 EXP300
£7.76

Only. Reqd.

C EXP 600
£8.39

Only. Reqd.

D E XP 46
£3.50

Only. Reqd.

E EXP 325
£2.70

Only. Reqd.

F EXP 350
£4.48

Only. Reqd.

G P66
£11.73

Onty Reqd.

H P6 lOO
£14.72

1
I

Only . Reqd.

i

Experlmentor System
1 EXP 300 PC
£2.38

Only. Reqd .

2 EXP 302
£2.79

Only . Reqd.

3 EXP 303
£11 .04

Only. Reqd.

4 EXP 304
£11.85

Only. Reqd.

Boxed prices Include P & P and 15 Yo V A T
If no deale r in your a rea contact CSC direct.

FREE ca talogue
lick box 0

Continental Special ties Corporation, (U.K.I Limited, Dept. 6H
Unit 1, Shi re Hill Industri a l Es ta te, Saffron WaH::Ien, Essex. Tel: (0799) 21682

I
I
I
I
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SMC FOR VAESU MUSEN +STATION ACCESSORIES

..PQ)
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ANTENNA COUPLER

V .H .F. LINEAR AMPLIFIER

3.5-30MHz. 50/7 5 ohm Coa x (VSW R< 5:1I and
Single Wire (10--2 50 ohms) transform ed to 50
ohms. To 500W PIP SS B. Watt meter 20 & 250W
FSD meter
LAC895
(p&p foci £105.80

BOW out for lOW nom drive. 145M Hz 12V DC
(circa lOA). Switchable; SSB/ FM Hang time.
RF or man cont. Low noise pre-amp.
RCl Remote control
(p&p £0.40) £17.25
Bl08 Am plifier
(p&p foci £113.85

V.H.F. LINEAR AMPLIFER

160W out for 15W maximum drive. 145MHz.
12V dc (circa 1 BA). RF or manual switching.
SSB/ FM Exc ellent heat sink - over temp. trip
out/reset.
PA 15-160BL
(Post free ) £205.25

DIGITAL MULTIMETER

1- 10-100-1000 ACV-DCV-ACmA, DCmA, Dhms
1OM ohm input impedance on AC & DC
Automatic zero and polarity
ME52 (p&p free)
New Low Price £44.00

UHF COAX PLUGS

Post and Packing £0.2 5 any quantity
PL259 Plug
£0.55
50239 Socket £0.48
UG175/ U
PL258 back!
Redu ce r
£0.14
back
£0.90
50239F
M359 Elbow £1 .07
Socket
£0.48

HFNHF SWR METER

Twin Meter. 3.5 to 170M Hz
Calibrated to 3:1 SWR. 50 ohms
Relative Power. 50239 sockets
T3-170l
Ip&p £0.60) £12.90

..----......
<

'.

'. ,. 1 ' .

".

-:.-: -·f.

•

VHF AND UHF CONVERTORS

MU LTI METE R S
(p&p free of charge)
20K ohms per vo lt. 1ooax overjoad on ohms
.
Plug in range selection.
80
M icrotest 40 Ranges
£19.00
680G Supertest 48 Ranges
£28.15
680R Supertest 80 Ran ges
£36.80

500hm . 9 - 12V. BNC (p&p free)
MMC-28-70-1441IF
MMC-70-144/IF/ LO
MMC-4321IF/ 5
MMC-1296/IF

DIP OSCILLATOR

WATTMETERS

1.5-250MHz on funda mental.
c/w ea rphone, battery. 6 plug in coils
1-15M Hz crysta l test. 2KHz modulation
LDM815
(P&P free of charge) £51 .75

Through line. 1.8--54MHz, SWR scale.
LPM885 20, 200, 1000W FSD (p&p foci £58.65
Absorption 1.8-500MHz
LPM880 5. 2 , 1 20W FSD

£21.85
£24.15
£29.90
£29.90

(p&p foci £90.85

POWER SUPPLY

HF BALUN TRANSF ORMER

3 Amps cont. 5 Amp peak 3 x 4t x 6" . 3.j-lbs
ODR123C
(Post free) £1 S'. 50

1:1 Ratio. 3- 40M Hz. S0239 (U HF ) Socket
5t" x 1-i" D. 7t ozs. " Hang up tvpe"
High po",e r hand ling
H10.
(Post free of cha rge) £10.00

QUARTZ/CERAMIC FILTERS

(p&p £0.30)
QUARTZ - 3.18 , 9. 10.7MHz Centre frequencie s
- 350Hz, 600Hz, 2.4 KHz, 6 KHz. 12 KHz.
- 20KHz
CERAMIC - 455KHz (9 and 11 elements)
- 2KHz, 4KHz, 6KHz, 12KHz
Prices; Ceramic £5-£11 Crystal £18-£25

QUARTZ CRYSTALS
(p&p (0.30)
2m FM Tx: 6. 12. 1 8MH z Range
2m FM Rx : ( 10.7M Hz). 14.44. 52MHz Range
Convertors: (28 MH zl. 22(6ml. 38.66(2ml. 50.5
(70cm) £2.50 each, £4.60 pair.
Phone for de tails
Spares - Standard units for Yaesu etc P.O.A.
VHF MONITOR REC EIVERS
12 Chan . FM Monitor, 2 t x 1t '<: 4t" Bozs.
12KHz BW. 130- 1 70MHz
H F 12
c/w Accessories
H F12A 12 clw S(20.231.R(0" 7 )
HF12M9 C/W 16.6.8.10.67,M. 12,14

FM BOOSTER

I

88- 108MHz. (FM BAND 11 ) pre -amp.
Low noise Typ 4 .5d B. up to 20dB gain
Fitted flying leads (car pluo s)
12 volts. LEO indicator. If"x 3t" x2t''
T203
(p&p free of charge) £8.90

£57 .50
£80.50
£77.00

COAX SLIDE SWITCHES

50 ohms impedance S0239
lW5150 1 in 5 out
lW5220 2 in 4 out

DIGITAL FREQUE NCY COUNTER

100KHz to 30MHz. 12V DC operation
5,7 seoment displays reso lves to 10Hz
on ly Bt x 2t v 5t"
RnSD
(p&p free) New Low Price £44.00

COAXIAL R E LAYS

(p&p free of charge)
500 series 12V DC, 500hms. 1 KW PEP at 30MHz
50dB isolation at 1 GHz. 0.2dB loss at 0 .5GHz.
CX540D 3BNC Sockets
£21.25
CX530D 3 BNC + 1 ' N'
£21.25
CX520D 3 'N' Sockets
£21 .25
CX120A 50W Cable entry
£10.70
CX120P 50W Pin connection Pl C type
£10.70

ANTENNA ROTATORS

(ca rriage free)
AR40 Silent self-ca librati ng control box
to 3sq It ant wi nd area
£59.80

BT1 4 pre se t plus manu al control
to 5 sq f1 ant w ind area

£90.85

Continuous readout on large meter
Superior brake mechanism
CD45 to Btsq f1 ant wind area
HAM IV to 1 5sq h ant wind area
T2X to 30sq f1 ant wind area

£113.85
£166.75
£228.85

(p&p £0.30) £12.10
(p&p £0.30) £12.50

N EW FIVE BAND HF VERTICAL ANTENNA

SMC HF5 . 80.40.20, 15. 10 m etres. 500W PEP 10-2 0M , 200W 40-80M. 50
ohm coax feed. Wi th/ without radia ls. or use trapped radia l kit .
Secu ricor Deli verv on either or both
£3.00.
SMC HF 5V Vertica l 2.9Kg about 15-,-'
£40 .25
SMC HF 5R
Radial kit 1.BKg circa 6'
£26.85

SOUTH MIDLANDS COMMUNICATIONS LIMITED
S. M. HOUSE, OSBORNE ROAD, TOnON, SOUTHAMPTON, S04 4DN, ENGLAND
Tel: Totton (0703) 8673 33, Telex : 477351 SMCOMM G, Telegram : "Aerial" Southampton
S.M. C. (Jack Tweedy) lTO

NORTHERN (Leeds) BRANCH

S.M.C. (Jack Tweedy) l TO

Roger Bain es, G3VBO
7 9 Cha tsworth Roa d,
Chesterfield, De rbys hire
Ch esterfie ld (0246) 34982

Colin Thomas, G3PSM
25 7 Otley Road,
Lee d s 16, Yorkshire .
Leeds (05321 7823 26
9-5: Man- W ed & Fri-Sat.

J ac k Twee dy, G 3ZY
150 Hornecastl e Road,
Woodhall Spa , Uncolnsh ire
Woodhall Spa 105261 52793
9 - 5 : Tuesda y- Sat I + a ppointments)

9-6: Tu esday-S aturday

G3ZUL
GW4GSW

Bdan
Alan

Stourbriclge 1038431591 7
(07921241 40
Swa nsea

GW3TMP
GI3KDR

Howarth Pontvbodkin 1035287) 846/324
John
Bangor
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Alignment

chassis of the converter and the receiver in order to prevent breakthrough of signals on the IO-metre band and
must be kept as short as possible.

The first step in the alignment procedure is to adjust
VC2 to obtain maximum output from the oscillator. If a
multimeter set to read 5mA f.s.d. is connected in series
with the positive battery lead, VC2 should be adjusted for
minimum meter reading which will correspond to maximum oscillator output and give optimum sensitivity.
Make sure that ,this
is done accurately,
because if VC2 is maladjusted in the decreased
capacitance direction, the oscillator may become unreliable and not always start when the unit is switched on.
Next the core of L2 is adjusted, and this may be easily
set for maximum noise output from the receiver which
should be tuned to about 29MHz while this adjustment is
made.
I
Assuming a suitable signal generator is not available,
VC I is most easily adjusted by locating a 2-metre
transmission and then simply adjusting it for maximum
signal strength. If a suitable signal cannot be found. try
VC I at various settings until such a signal is located. Most
areas of the country are now served by a repeater, the output from which occupies the high frequency end of the
band and provides a suitable tune-up signal.
Note that although the front panel must be detached
from the rest of the case while VC I and L2 are adjusted ,
the two sections of the case should be maintained in electrical contact, achieved by holding the two parts together
while these adjustments are made. The lead between the
converter output and the receiver aerial socket must be
made by coaxial cable, the outer braiding connected to the

In conjunction with a Trio-Kenwood QR666 receiver
the prototype provided excellent results when used in a
first-floor room with a telescopic aerial plugged into SK I.
This type of aerial should be about 47 inches long for the
2-metre band. Most stations use vertical polai"isatio"n and"
will be received most strongly with the aerial in a vertical
position. Some stations, particularly those operating s.s.b.
at the low frequency end of the band, use horizontal
polarisation, and will be best received with the aerial
horizontal and rotated for maximum signal strength. Of
course, it is possible to use a more sophisticated aerial
system giving a corresponding improvement in results,
and suitable designs will be found in "Out of Thin Air",
see page 69.
It should perhaps be pointed out that a.m., C.w. and
s.s.b. modes are all used on the 2-metre band and can all
be received providing the main receiver is equipped to
resolve these signals. The most popular form of transmission is f.m . and unless the receiver is fitted with a suitable
detector, can best be resolved by switching the receiver to
the a.m. mode and slightly offsetting the tuning from the
usual maximum signal strength position. This is known as
slope detection, usually giving quite good results, and if the
receiver has variable selectivity it will almost certainly be
best to use the widest available bandwidth.
•

IlA78S40 SWITCHING REGULATOR

INTRODUCING RTTY

Operation

"'''''''continued from page 42

"'''''''continued from page 52

can be easily accommodated on the RM6 bobbin is about
0 :5 mm, whereas the RM 10 bobbin can accommodate
wire of about O·9mm diameter and should be selected in
circuits which may be required to deliver a relatively high
output current (above 0·3A).
At lower output currents either type of core is satisfactory, but the RM 10 can be wound to have a lower series
resistance and this will result in a higher power efficiency.
The IlA 78S40 is a very versatile switching regulator
sub-system which can be used in a wide variety of circuits
providing much higher power efficiency than the usual
series regulator devices. However, switching regulator circuits do have their disadvantages; in particular, circuits of
this type are more complex than simple series regulator
circuits and require the use of an inductor. In addition, the
circuits generate a sw"itching waveform which, together
with its harmonics, can cause radio interference. A further
disadvantage is the relatively slow response of a switching
regulator to a fast change in the load conditions when
compared with a simple series regulator circuit.
In order to minimise electro-magnetic interference, it is
important that the output reservoir capacitor (Co) should
be placed close to the IlA 78S40 device and that all wiring
should be kept short. In general, it is wise to decouple the
input voltage supply with a capacitor soldered directly between pins 13 and 11 (the positive and negative supplies).
The IlA 78S40 is available from Arrow Electronics Ltd.,
Leader House, Coptfold Road, Brentwood, Essex CMI4
4BN together with RM6 and RM IO cores with the required 250nH inductance factor.
•

particularly on 80m and 20m, will almost always produce
the rhythmic "jingle bells" of RTTY (using 170Hz shift
and 45 ·45 baud). The BARTG (British Amateur Radio
Teleprinter Group) transmits RTTY news bulletins on
80m on Sunday mornings. An RTTY repeater (GB3PT)
transmits on channel RBI2 (433·30MHz) from Barkway
in Hertfordshire. A German amateur, DLI WX, operates
a "store and forward " type of R TTY repeater around
14·075MHz.
Readers interested in copying commercial RTTY
transmissions are warned that neither the Broadcast
Receiving Licence nor the UK Amateur Licence permit
the reception of such signals (a number of successful
prosecutions have been brought in the last couple of
iears). However the Home Office Radio Regulatory
Department have indicated that permission can be granted
for reception of commercial short-wave RTTY, provided
permission is previously obtained from the various press
agencies. Interested readers should write to the Home
Office at Waterloo Bridge House, Waterloo Bridge Road,
LOl1don SEI 8UA.
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DATONG UC/1
Up-converter

Using a converter is an easy and
economical way of adding coverage of
an additional band or bands to an
existing receiver. Probably the most
popular example is a unit converting
the 2-metre amateur band down to a
frequency covered by an h.f. bands
receiver, typically 28-30MHz. If this is
done by mixing the 2m signal with the
output of a local oscillator running at
116MHz, then 28MHz corresponds to
144MHz, and 30MHz to 146MHz.
Other mixing methods could be used ,
but these could well result in the band
being inverted , so that mental
arithmetic would be required each time
the h.f. receiver was retuned .
A simple constructional design for
such a converter appears elsewhere in
this issue, but in the Datong UC/ l the
same idea is taken and developed to
produce a system capable of several
different conversions.
The basic unit converts up in fre quency any selected 1 M Hz band in the
range 0-30M Hz, so that it can be
tuned on a 2m receiver covering
144-145MHz. At the same time, a
built-in down-converter reconverts the
band of frequencies down to the
28-29MHz range, where it can be
tuned on receivers designed for the
10m amateur band: It thus gives
general coverage of the I.f., m.f. and h.f.
bands on a 2m or h.f. amateur bands
receiver.
The down-converter is also accessible for use as a conventional 2m converter, as described at the beginning of
this article .
When in the up-converter mode, the
megahertz portion of the desired frequency is selected digitally by means
of two switches on the UC/ l, and the
kilohertz portion on the tuning scale of
the associated receiver. The UC/ l

preselector tuned circuits are then
peaked by means of a " Band " switch
and an " RF Tune" control. A threeposition input attenuator (0 , 15 and
30dB) is also provided .
The preselector limits the lowest
band to frequencies above 90kHz,
though reception at reduced sensitivity
is possible down to 60kHz (Rugby
MSF) . Sensitivity is specified at 0·3!lV
from 0·8-30MHz, 0 · 6!lV from
300-800kHz ,
1·2!lV
from
90-300kHz , and 0·3!lV from
144-146MHz, all for 10dB SI N (c.w.
or s.s.b . in 2 AkHz bandwidth) .
Internally generated spurii occur at
harmonics of 1 M Hz, due to the crystal
oscillator, and are typically equivalent
to an input signal of 4!lV p.d. External
spurious responses are typically 60dB
below the main response . Input and
output impedances are all 50n
nominal, and the unit is designed to
withstand the accidental short-term
application of lOW of r.f. to either output terminal.
Power requirements are 120mA at
11· 5-13V d.c. The unit measures 272
x 60 x 203mm overall, and weighs
1·75kg.

at I.f. and m.f., and would benefit from
the addition of a slow-motion drive.
One feature of the unit that would be
of great interest to the broadcast bands
DX enthusiast is its fantastic performance on the medium 'and long wave
bands. On the latter, using a 60ft long
wire, and
to 28M Hz into
F850, it outperformed any receiver I've
ever heard, in terms of sensitivity and
selectivity.
The UC/1 costs £136.85, including
carriage and VAT, from Datong Elec-

tronics Limited, Spence Mills, Mill
Lane, Bramley, Leeds LS13 3HE,
telephone Leeds (0532) 552461, to
whom we offer our thanks for the loan
of the review unit.

Results
Tests of all the modes of operation
were carried out in conjunction with
the Sugiyama F850 , reviewed
elsewhere · in this issue. The 2m converter was also checked using an
FRG-7 .
In any converter, and especially one
so complex as the UC/l, possible
spurious responses, both internal and
external, are always one of the fears.
Time and facilities did not allow us to
carry out any checks with instruments,
but listening tests revealed no obvious
"nasties", other than the 1 M Hz crystal
harmonics.
The input attenuator is very useful,
and at times essential, when converting from h.f. or v.h.f. to 28M Hz, to
avoid overloading the associated
receiver. The UC/l is specified to have
a gain of some 15dB in these modes,
whereas the gain when converting up
to 144MHz is around 2dB . The " RF
Tune" control is very critical to adjust
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TRIO TR-2400

Transceiver

The hand-held v.h.f. f .m . transceivers
are not only getting smaller in size,
they are also improving in performance
and the facilities being offered are now
rivalling the larger mobile rigs. The
Trio TR-2400 is amazing for its size .
It is a fully synthesised transceiver
offering 400 channels between
144-145·995MHz together with ten
memories and scanning facilities,
Repeater shift is built-in together with
a tone-burst unit to make repeater
operation as simple as possible .
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Frequency readout is by four digit
Lc.d. with the two lefthand digits of the
frequency not shown. Selection of the
channel required is by a calculator style
keyboard and extra switches provide
locks against accidental frequency shift
and inadvertent operation of the p.t.t.
switch . The other controls, together
with the 500 b.n.c. aerial socket are on
the top of the case.
Rechargeable NiCad batteries are
used to power the TR-2400 and these
are carried in a compartment at the
bottom of the case. Trio reckon that a

fully charged battery pack will provide
about 2+ hours of operation based on
one minute of transmission followed by
three minutes' reception .
The transmission puts out 1·5W of
r.f. power and in use this proved just
enough to get into GB3SC from some
15 miles away on a very cold night,
using the " rubber duck" aerial supplied.
In use the rig proved to be easy to
use and fairly comfortable to hold . The
Lc.d. readout was easy to read and a
backlight enabled it to be read in the
dark. However for night time operation
it would be advisable to carry a small
torch to enable the keyboard controls
to be identified.
The only annoying feature was the
p.t.t. switch. This took the form of a
microswitch operated by a large pushbar on the side of the case. The switch
gave very little indication that it had
been satisfactorily operated, and a
much more positive click action would
have been better.
Performance seemed to be good and
the construction of the rig was also
very good.
The ten memories are useful if you
have a choice of repeater and work a
lot of simplex as well.
The TR-2400 costs £210 ·45 inc.
VAT.

SUGIYAMA F850

..

...

t,r

Portable

£100.00 inc VAT

te.

318 - Three Band Monitor - allows 20 Channels in
430-470 MHz, 140-175 MHz and 68-88 MHz ranges to be
scanned in user programmable order. Mains or banery
operation. Vehicle mount supplied. PRICE: £95.00
inc . VAT.
Carriage extra on above prices .
Pocket Model - 008 covers 8 Channels in 2m or marine
bands . Lockout on all channels. Wide range of accessories
supplied PRICE: £59.00 inc . VAT.
Stock Crystals: S20, 21, 22, 23 - Ra to 7 - SU 8' and 20
.- RBO, 2, 4, 6, 10, 14 - MO, 6, 10, 16. PRICE: £3.00 each
Inc. VAT.

tll'rAA
in
..
,e
Yl
Ge • 15 I.e
thiS 5"
y

A
no
nonsense
synthesised rig free of
gimmicks . Covers 144-148
MHz in 5 KHz steps.
Simplex or Repeater
Operation
High / Iow
power (over 5 watts from
internal NiCd pack) .
PRICE £199 .00 inc VAT
c / w Desk Charger and
Remote Microphone.

Ci-110 Mk2 POWER AMP
input and 4-7 watts drive (15 watts
VOX circuit. Switchable receive
requirements: 13.8V at 20A,
Size: 5"w x 7"1 x 3"h Weight: 2.5

lye 0 111111 Electron-Ics Ltd
G8CNB

.......

Hand

FM SCANNING
MONITORS

G3ZYC

l 'H,.

ZYCOMM
Z5800

AN all band (160 to 2m including 4m)
all mode transceiver, with a
specification to suit the most
discerning operator.
LIST PRICE:
Fitted 2.4 KHz filter £799.00 inc VAT
Fitted All filters
£899.00 inc VAT
432 MHz Transverter (ordered with F850)

,. C<l "_I1ARGU()

G3NJX

G3ZYO

SSB) . RF sensing
pre-a mp. Supply
Negative Earth .
Ibs

PRICE: £95.00 inc VAT
Full
-

range

of amateur and commercial
two way

47/51 Pentrich Rd., Ripley, Derby DE5 3DS Tel Ripley (0773) 44281 Telex 377466
63

Practical Wireless, September 1980
www.americanradiohistory.com

IMBUS
Modular
ern Transceiver
System
_
T irneburst and
Timer Module
(PartS)
Michael TOOLEY BA G8CKT

&

David WHITFIELD BA MSc G8FTB

The module described in this article can be a boon to any
serious repeater user and, although desig,ned for use with
the PW "Nimbus", it can readily be incorporated into
almost any v.h.f. f.m. transceiver. The module provides a
toneburst for operating a transceiver in conjunction with
any 2-metre f.m. repeater in the UK, and also accurately
times the transmission, providing both visible and audible
warnings at the end of a pre-determined period when the
user is about to "time-out" through the repeater. The
module is simple to construct and uses readily available
components. A full range of adjustments allows the builder
to satisfy his own requirements as to time duration, etc.

FM Repeaters
In recent years, one of the major growth areas in
amateur radio has been on the repeater front, the number
of v.h.f. repeaters in the UK having increased very considerably. In 1974 there were three 2-metre repeaters in
operation, in 1976 there were 12 and in 1978 there were
23. Today there are some 37 repeaters operational on 2m,
with still more in the pipeline. With such a large number of
active repeaters, coverage of the UK is almost complete,
the few remaining gaps tending to be in the more remote
areas, such as the far north of Scotland. In many of the
more populated regions there is even a choice of repeater.
London, for example, is well served by four " machines" :
GB3SL in the south, GB3WL in the west, GB3NL in the
north and GB3EL in east London.
Repeaters are primarily intended for mobile and portable use. As such they otTer greatly enhanced coverage,
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extending the range of a mobile-to-mobile contact from
typically 10 miles "direct" to as much as 50 miles via a
repeater. Repeaters are usually situated in the most
favourable of locations. GB3SL, for example, is sited at
the BBC transmitting station at Crystal Palace. Indeed,
the repeater is housed in the same building and shares the
same aerial mast as the BBC transmitter. Repeaters are
built and financed by local groups. The repeater network
as a whole is, however, co-ordinated by the Radio Society
of Great Britain who, incidentally, are also the licence
holders of all of the individual repeaters.
In the UK eight 2-metre channel pairs have been
designated specifically for repeater usage. The "input" and
"output" frequencies of each pair are spaced by 600kHz
and the channels are designated "RO" to "R 7", as shown
in Table 1. Adjacent channels are spaced by 25kHz and
frequencies are allocated on a geographical basis in order
to minimise interference. As an example repeaters in West
Wales (GB3WW), Aberdeen (GB3GN), Burnley
(GB3RF), Tyrone (GB3WT), and North London
(GB3NL) all operate on channel " R 7". Only under the
most exceptional of circumstances are there any problems
of overlapping coverage.
_
The " heart" (or perhaps we should say "brain"!) of any
repeater is its control system. There are, of course, considerable variations in the control systems employed in
UK repeaters, since each local group designs its own.
However, to ensure compatibility, some common standards have become established. The most important of
these is the frequency and duration of the tone signal
which is required in order to gain "access" to a repeater.
The tone frequency should be 1750Hz (plus or minus
10Hz or so), and its duration should be approximately
500ms. The burst of tone should, of course, occur at the
start of the transmission (i.e., as soon as the press-to-talk
switch is operated). The tone is detected in the repeater's
control system (see Fig. 1), and is used both to reset the
timer and also to activate the transmit relay and thus
permit "talk-through".
Having sent the necessary tone, the operator is then free
to continue with " talk-through" for a period determined by
the setting of the timer in the repeater's control system.
This is usually set at around 60 seconds after which the
repeater will normally either give its call sign and close
down or indicate "time-out" whilst at the same time
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Fig. 1: Block diagram
of a 2 metre repeater
station
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inhibiting the "talk-through" audio. The unfortunate
operator who continues talking after "time-out" will then
only be talking to himself and, furthermore, the repeater
will normally not be usable by others until the input frequency becomes clear again. Long-winded "overs" are
thus actively discouraged and users are forced to keep it
short. Furthermore, regular breaks in transmissions allow
others to "break-in" or call others who may be listening on
the repeater channel. If a user does wish to talk for more
than one minute it is merely necessary for him to momentarily cease transmission, allow the repeater to send an
acknowledgment (often given in the form of a "K" (-.-)
or "T" (-) in Morse code) and then re-access for another
minute's worth. The system may, at first, sound complex
but it has proved to be relatively fool-proof whilst

- I - - +V
I
,--L--,
L,--J

b

I

PTT

I

Relay coil

__

providing for the maximum number of users. Some
repeaters do not have a " time-out" limit.

-

The general arrangement of the combined toneburst
and timer module is shown in the block schematic of
Fig. 2. The toneburst and timer sections are, in fact, quite
separate and, should the timing facility not be required, the
basic toneburst module may be constructed separately.
The input to both the toneburst and the timer is derived
from the p.t.t. rail in the transceiver. At the commencement of any transmission , the p.t.t. rail is connected to OV
and stays at OV for the duration of the transmitting period
(see Fig. 3). At the end of a transmission the p.t.t. rail rises
again to almost the full value of the positive supply. The
negative-going (falling) edge of the p.t.t. voltage which
occurs at the start of any period of transmission is used to
trigger a monostable with a period of approximately
500ms. The output of this mono stable is used to enable an
astable oscillator which , as a consequence, provides a
500ms burst of 1750Hz tone at the start of every transmission.
The negative-going edge of the p.t.t. voltage is also used
to initiate a monostable with a period of approximately 45
seconds (adjustable to suit the individual user's needs).
The monostable output is "high" during the nominal 45s
period and a green l.e.d. is used to indicate that normal
talk-through may proceed. At the end of the 45s period the '
monostable output falls (see Fig. 3) and the l.e.d. is extinguished. Furthermore, if the p.t.t. rail is still at OV (indicating that the transmission is still continuing) a NOR
gate is used to set an astable oscillator which has a period
of approximately 2s. A red l.e.d. is used to indicate the
output state of this astable and, shou ld the period of
transmission exceed 45s, this l.e.d. flashes on and off thus
providing a visual indication of the fact that "time-out" is
about to occur. A further astable oscillator is incorporated
in order to provide an audible warning. This astable is set
by the output of the previous astable and provides a series
of Is bursts of 1·4kHz tone from the loudspeaker fitted in
the transceiver.

--------------,

Monostable Output
I
t::500ms
I
L ____ _

PTT

\ Switch

I

,-------, D is

__________________

4-

Reset

'----+I
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I
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_______ -.J
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Fig. 2: Block diagram of the PW "Nimbus" Toneburst
and Timer module
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The 555 Timer
Both the tone burst and the timer circuits make use of
the ubiquitous 555 timer i.c., the simplified block diagram
of which is shown in Fig. 4. The i.c. can be used in either a
monostable or an astable configuration depending upon
the external circuitry. The 555 contains two operational
amplifiers (both employed as voltage comparators) connected to the "set" and "reset" inputs of a bistable. The
inverting input of one operational 'amplifier and the noninverting input of the other are supplied from a voltage
reference potential divider. An output stage capable of delivering up to 200mA into a non-inductive load buffers the
bistable output from the i.c. output at pin 3. A transistor
stage is also incorporated and this operates as a saturated
switch for the discharge of an external timing capacitor.
In the monostable mode, the trigger input (pin 2) is held
at, or near, + Vcc in the quiescent state. The bistable is thus
held in the "reset" condition with the Q output at + Vcc
which in turn ensures that the transistor is saturated and
effectively short-circuiting the timing capacitor C, so inhibiting charge. If a negative-going pulse of sufficient amplitude is applied to the trigger input, the bistable becomes
::Jet" and its output changes state, with the voltage at the
Q output falling to zero. The transistor then turns off,
allowing the timing capacitor to charge through the series
resistor, R. The voltage across the timing capacitor will
then rise exponentially to t Vcc at which potential the output of the upper operational amplifier will change state
resetting the bistable again. This ends the mono stable
timing period, the time interval for which the output at
pin 3 is high after the application of the trigger pulse being
given by :
t=I·ICR

Resi.tor; - - -'

tw
5,%cCfrbon(
-- 4700 0:'
,: '

'," "-

2
' 3;3k{} '"
' 1Ok{}
c', 100k{}"
.. .

y,.",

>

In the astable mode, the trigger input pin 2 is connected
to pin 6 and an extra resistor is inserted between pin 6 and
pin 7. The "reset" input is held at, or near, + Vcc and, as
soon as the supply is connected, the timing capacitor (connected at pin 6) starts to charge exponentially. When the
capacitor voltage reaches t Vcc the initial monostable
action ceases and the transistor conducts. The timing
capacitor now discharges exponentiaUy through the
resistor connected between pins 6 and 7 until the voltage
at pin 6 falls to t Vcc whereupon the trigger voltage initiates
another monostable period. The cycle then repeats itself
and the output voltage at pin 3 takes on a square
waveform which has a frequency inversely proportional to
the CR time constant.

Circuit Description
The circuit of the basic toneburst module is shown in
the top half of Fig. 5. When the transceiver is switched
from "receive" to "transmit" the p.t.t. rail voltage falls
from approximately l2V to
Cl, DI and R3 produce a
short-duration, negative-going pulse from this transition
and this triggers the monostable, IC 1. The monostable
pulse duration is determined by the time constant (R5 +
VR1) C2, and this pulse is used to enable IC2 which is
connected in astable mode. The frequenc y of the astable is
set by VR2 and C6, while R 7, R8, C4 and R9 provide
attenuation and shaping of the output waveform. Since it
would be impossible to make any adjustment to VR2
during the 500ms toneburst period, a link, LKB (shown
dotted), is incorporated in order to permit continuous
operation of the astable oscillator.

The circuitry in the bottom half of Fig. 5 provides the
timing and warning functions. IC3 is connected in
mono stable configuration with its period governed by the
time constant (R 14 + VR3) C 7. When the transceiver is
on "receive", the p.t.t. rail is "high" and Trl operates as
an inverter holding IC3 in the reset condition. When the
transition is made from "receive" to "transmit", the p.t.t.
rail voltage falls , Tr I ceases to conduct and IC3 is set and
triggered by the negative-going pulse formed by Cl, R3
and D I. At the end of the time-out period the output of
IC3 falls to
A warning indication is initiated when the collector of
Tr2 goes "high". This only occurs when the output from
IC3 has fallen to OV (at the end of the time-out period)
and, at the same time, the p.t.t. rail is still at OV (indicating
that the transceiver is still on "transmit"). IC4 then
operates as an astable with a fixed frequency determined
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Fig. 3: Timing waveforms for the Toneburst and Timer
module
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Fig. 4: Internal block diagram and external timing
components for the 555 timer
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Fig. 5: Complete circuit diagram of the PW "Nimbus"
Toneburst and Timer module
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Fig. 6: Track pattern for the p.c.b., shown full size

NEXT MONTH
Battery charger and mains p.s.u. for the
PW ,. Nimbus" hand-held
Table 1

Repealer inpuI
channels

R0 11.5.000 MHz
R1 11.5.025MHz
R2 145.050MHz
R3 11.5.075 MHz
RI. 145.100 MHz
R5 11.5.125 MHz
R611.5. 150MHz
R711.5. 175MHz

-

S20 FM calling
channel 11.5.500 MHz

Repealer outpul
channels

IWAD6261
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by R 18 and C9. The output from IC4 is used to flash a
l.e.d. and also to gate a further astable, IC5, to provide
an audio frequency signal suitable for direct connection to
the loudspeaker in the transceiver. Link LKC is provided
so that the audible warning facility may be disabled when
not required .

Construction and Adjustment

Simplex channels

11.5.600 MHz
R1 11.5.625MHz
R2 11.5.650MHz
R3 11.5.675MHz
RI. 11.5.700MHz
R511.5.725MHz
R6 11.5.750MHz
R7 11.5.775MHz

Fig. 7: Component placement and external connections

-

A recommended p.c.b. layout and corresponding component overlay are shown in Figs. 6 and 7. The circuit
layout is not critical and builders may, if desired, employ
alternative construction techniques such as Veroboard,
matrix board, etc.
Alignment of the toneburst oscillator must be carried
out accurately, either using a digital frequency meter or by
comparison techniques using an accurately calibrated
audio frequency signal generator. LKA should be disconnected and LKB connected. VR2 is then adjusted until the
correct frequency is achieved (1750Hz will be obtained
with VR2 approximately in the centre of its track). It is
very anti-social to carry out tone burst adjustments by trial
and error with your local repeater and thus "air testing"
should not be attempted until after initial bench adjustments have been made. Adjustment of the time-out period,
which will depend largely on the requirements of the constructor's local repeater, can be carried out using a stopwatch or wrist-watch. A period of approximately 45
seconds will be obtained with VR3 set to the centre of its
track . Similarly, a 500ms burst of tone will be obtained
with VR I in its centre position, and it will not normally be
necessary to make any further adjustment to either this
pre-set or to VR3. It is recommended that the toneburst
frequency be checked periodically after the toneburst
module has been fitted to the transceiver.
•
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lOUT OF THIN AIR
Please send your order and remittance to:
I PC Magazines Ltd., Post Sales Department,
Lavington House, 25 Lavington Street,
London SE1 OPF
Please send me .. ...... copies at £ 1.50 each to
include postage and packing (£ 1.80 surface mail
overseas
I enclose P.O'/Cheque No .. ..... ..... !Value .... ... ..
UK remittances must be by crossed postal order
or cheque (name and address on back please)
and made payable to IPC MAGAZINES LTO

I
I
I
I

NAME . . . .. . . .... . . . .... . .. . . . ... ... .. . . . .. ... . ..... . .
(BLOCK LETIERS)
ADDRESS .. . ....... . ....... . .. .. .. . ... .. ......... .. .
(BLOCK LETIERS)

Aerials and aerial accessories are very definitely among the most popular
topics covered in Practical Wireless. In response to requests from readers,
we've reprinted a selection of articles from the past three years, plus two new
features- one by Ron Ham on v.h.f. propagation, the other describing the
"Ultra-Slim Jim", a new version of that most popular 2-metre aerial design
by Fred Judd.
Out of Thin Air has BD pages, 295 x 216mm, and is available from W. H.
Smith price £1 .25, or by post from Post Sales Department. IPC Magazines
Ltd., Lavington House, 25 Lavington Street. London SEl oPF, price £1.50
including postage and packing to UK addresses, or £l .Bo by surface mail
overseas. Please ensure that your name and address are clearly legible.

So You Want to Pass the RAE?

.... . .. . ... . . . ........ .. .. .. Post Code . ... .... .. . .. . .. . .
Remittances with overseas orders must be
sufficient to cover despatch by sea or air mail as
required. Payable by International Money Order
only
Company registered in England . Regd. No. 53626
A subsidiary of Re ed International Limited

L ____ -

r

Cut round dotted line - -

-

-

-

-

-

Examination Reprint
Please send your order and remittance to :
I PC Magazines Ltd., Post Sales Department,
Lavington House, 25 Lavington Street,
London SE1 OPF
Pl ease send me ... copies at 85p each to include
postage and packing
I enclose P.O'/Cheque No .. ....... Value ... .. . .. .. .
Remittance must be crossed postal order or
cheque (name and address on back please) and
m ade payable to I PC MAGAZI N ES LTO
NAME .. .. . .. .. . ... ... . ... . .. . . .... ... . . .. ...... .. .. . .
(BLOCK LETImS)
ADDRESS .. ......... ......... . . .. ...... .. ....... .. ..
(BLOCK LETIERS)

A reprint of the complete series, including details of the
new examination format introduced in 1979, is now
available. The reprint costs 85p, including postage and
packing to addresses within the United Kingdom .
Order your copy by completing and returning the
coupon, together with your remittance, to IPC Magazines
Ltd ., Post Sales Department, Lavington House, 25
Lavington Street, London SE 1 OPF. Please ensure that
your name and address are clearly legible.
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UHF Helical Filters

l..t

alan marlin

GouldDMM
The new Alpha V, the latest and
smallest in the comprehensive range of
digital multi meters from Gould Instruments Division, is a low-cost hand-held
instrument combining versatility and
ruggedness. The Alpha V has a 3t-digit
liquid-crystal display, and the 25
measuring ranges cover the five basic
functions of d.c. voltage, a.c. voltage,
d.c. current, a.c. current, and
resistance .
The multi meter is powered by a 9V
carbon-zinc or alkaline battery (PP3 or
equivalent), the latter giving a typical
life of 200 hours. Battery-Iow indication is provided by the multimeter's
display, which shows " BAT" when less
than 10% of useful battery life remains.
Automatic decimal-point, polarity and
over-ran.ge indication is also provided .
The Gould Alpha V measures only
178 x 76 x 38mm and weighs 282g .
Accessories supplied with the basic
instrument include standard red and
black test leads, battery and handbook.
Other accessories available are a soft
protective · carrying case, high-voltage
probe, r.f. detector, and a special set of
test leads rated at 2kV r.m .s. and 20A.
Costing £85.00 plus VAT and
£3.00 p&p, the Alpha V carries a twoyear guarantee and is available from :
Gould Instruments Division, Roebuck
Road, Hainault, Essex. Tel: 07-500

7000.

2-Chip Synthesisers
A unique range of three
frequency generating circuits which
dramatically simplifies the design of
synthesisers for radio applications is
announced by Plessey Semiconductors .
The circuits are intended for three
types of application-ultra low power
for hand-held equipment, general purpose for applications up to 500M Hz,
and higher frequency for applications
up to 1 G Hz. Each application requires
one bipolar high speed divider and one
n-channel m.o.s. control circuit. As th e
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The 7 HW series of helical filters for
u.h.f. have been designed for various
communication applications in u.h.f.
radio, s.h.f. Lt. filters, etc. The very
small size makes them suitable for
replacing all other types of u.h.f.
resonator - especially as the first i.f.
filter in the booming field of satellite
receiving systems.
Although various types are available
in the range 300-500MHz, Ambit are
stocking units centred on 435M Hz,
with 1dB bandwidth of 11 MHz, and a
-50dB bandwidth of only 50MHz
(using two blocks coupled together).
Temperature coefficients are plotted
over the range-10°Cto +60 o C.
The 7HW costs £1.46 plus VAT and
35p p&p and is available from: Ambit
International, 200 North Service Road,
B rentwo od, Essex CM14 4SG. Tel:

(0277) 230909.

Telephone Mics

typical number of i.c.s is therefore
reduced from 12 to 2 , this gives a considerable space saving.
Radio synthesisers can take up to a
year to design but the new circuits considerably simplify the task of the
designer. They are easy to design in
and the same circuits can be used for
different frequency bands. A typical
tuning range would cover 20 :1 range
of . frequencies. Also, the n-channel
m.o.s. circuits interface directly with
memories and microprocessors.
There are considerable financial advantages over conventional solutions
as, for example, marine, taxi and police
radios can have a choice of channels
instead of just one channel for approximately the same cost. In addition , the
ultra-Iow power synthesiser uses less
than half the power of alternative solutions, thus prolonging battery life.
Th e circuits are believed to be the
only complete range available in the
world from a manufacturer and are the
res81t of a 10 year involvement by
Pless ey S emicond uctors in the
development and production of high
speed dividers.
Plessey Semiconductors, Kembrey
Street, Crowdy 's Hill Estate, Swindon
SN26BA.

Stolec Ltd . of Rye can now supply a
new range of Primo telephone handset
cartridges suitable for different applications. The range comprises transmitter
and receiver units designed for use
with both telephones and radio
telephones, and a special feature is the
use of a new thin receiver unit
providing clear, uniformly high-quality
sound.
Various types of cartridges can be
supplied to meet a large variety of applications. DM61 and DM76 are
dynamic transmitters, the 76 being a
low-cost unit, and Model EM 84 is an
electret transmitter. The three receivers
are dynamic units, suitable as replacements for standard magnetic types.

In addition an electret microphone
cartridge with integral amplifier is also
available, and this miniature unit is only
10mm in diameter and g·5mm deep.
Prices start from 80p per cartridge.
Further details from: Stolec Ltd.,
Eagle Road, (Jye, East Sussex. Tel:
(079 73) 3725.
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Remote Recall
TekphoneAnswering
Machine

Cassette Head
Demagnetiser

Staracall , ane of the authorised
telephone answering machine suppliers, has recently launched its new
Ansamaster II Telephone Answering
Computer. This revolutionary unit is the
first in the world to use a self
diagnastic microcamputer that continually monitars each function of the
machine and can "Talk" to. the user
thraugh an alphanumeric digital display. Among ather things, the display
can indicate haw much time has elapsed while recording the outgoing announcement, haw many calls have
been received, which call is being
listened to during playback, whether a
call is being taken, and whether the
user has misoperated the unit, ar if
there is a fault with either of the two
cassettes.
Among its many features are included fast farward , fast rewind, an
answer only facility, variable length
outgaing annauncement , built-in
microphone and call monitor facilities.
The mast impartant feature, however,
is the remote recall that enables the
user to listen to his messages withaut
returning to. his hame ar affice . Unlike
most other remate cantrolled answer-

The tatally new Bib Electranic Cassette
Head Demagnetiser is a campletely
self-contained and automatic unit. Its
use could restore lost output levels,
reduce background noise and overall
distortion . Removing virtually all
residual magnetism, the head
demagnetiser is housed in a standard
cassette, pawered by two. internal
batteries (supplied) and generates an
audible tane when aperating.
Available from mast hi-fi accessory
shaps, the unit casts £ 10.49 inclusive
of VAT.
Bib Hi-Fi Accessories Ltd., Kelsey
House, Wood Lane End, Hemel
Hempstead, Herts HP2 4RQ. Tel:
(0442)61291.

ing machines, the Ansamaster 11 daes
not use bulky and expensive pocket activators. Instead a changeable vaice
code is used, which is programed by
five changeable code switches on the
back af the unit. This means that it is
easy for more than ane persan to. use
the unit and greater security is gained
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as the co.de can be changed at will.
The Ansa master II fram Storacall is
available either as an outright purchase
ar on a rental cantract from as little as
£3.36 per week.
For further details cantact: Storacall
Ltd., 28 York Street, Twickenham, Middlesex. Tel: 01-891 3321.

A. Marshall (London) Ltd., Kingsgate House,
Kingsgate Place, London NW6 4T A
Industrial Sales: 01-328 1009
Mail Order : 01-6248582

Also retail

325 Edgware Road, London W2 .

London NW2. 85 West Regent St.. Glasgow.

CAPACITORS:
Mullard Ceramic 63v range
lpF to 10,000pF E 24 range
all at £0.06 each
Siemens Ceramic 63v B37448 /9
.01 : .022: .033: .047mF @£0.06
.068 : .1mF @ £0.08: .22mF @
£0. 11
CSF High Voltage Ceramic Discs
Prices £0.07 to £0.18 Range
100pF to 10.000pF
Voltage range up to SKy.
See catalogue for details.
Comprehensive range Siemens
Layer Polyester Caps: .001 to
3.3mF
Prices £0.07 to £0.63.
See catalogue for detai Is.
Large range of MullardlSiemens
Electrolytic Axial/Radial
Capacitance values 1.0mF to
10,000mF
Voltage ranges 25v : 40v: 63v :
100v :
Prices and types as catalogue
Also Mullard C280 ; Siemens
B32231/4 and B3211 O. All prices
net + VAT and postage/packaging.
TOOLS BAHCO
Side Cutter with Bezel.
Side Cutter without Bezel.
End Cutter without Bezel.
Vera Metal Shears .
Other items as catalogue.

BOXES & CASES
See catalogue for full range .
Aluminium boxes 13 sizes.
Rexine Covered boxes 7 sizes.
NEW RANGE TMEC CASES
Send S.A .E. fo r details & types
Price range. £14 .04 to £ 17 .00
ABS PLASTIC BOXES
3" x 2Y. " x
Prices as
3 '% " x 2'%" x
catalogue
4 %" x 3'%" x 1 %"
8" x 4'% " x 3"
BAZELLI INSTRUMENT CASES
5 sizes.
Miscellaneous hardware
including
Vero Board: Superstrips :
Vero Breadboard.
Vero boxes (s!!e catalogue for
full range) .

Q

Card Frames : Fliptop boxes:
etc etc.
1980 CATALOGUE
U.K.: 65p post paid
Europe 85p post paid
Rest of World £1.25
post paid
Mail order : 01-624

TTL see catalogue for full range SOLDERING EQUIPMENT
5N7400N
'0. 14
SN7491AN
£0.54
I RONS-ANTEX
15 watt C15 £3.95
15 watt CCN £4 .20
SN740SN
'0.15
SN7496N
£0.34
17 watt CX 17 £4.20
SN1406N
[0.34
SN7497N
(1.80
25 watt X25 £4 .20
SN7409N
£0. 16
SN74llBN
'0.76
Stand £1 .50
SN74 10

£0.15

SN74119N

£1 .20

DESOLDERING TOOL
Solder £6 .50
_

.

SN7416N
SN7417N

(0.22
£0.22

SN7412S.N
SN74 14 1N

£0.40
£0.50

SN742SN

£0.19

SN74 150N

£0.79

SINCLAIR INSTRUMENTS

Digital Multimeter
PDM35 £ 34.50

DM235 £ 52.50
DM350 £ 72.50
DM450 £ 99.00
Digital Frequency Meter
SN7446AN

£O.4B

SN74 16SN

PFM200 £ 49 .80

£O.BO

Low Power Oscilloscope
Se110 £139 .00
SN74SJN

£0. 15

ig:;

SN74177N

£0.73

CRIMSON ELEKTRIK HI
MODU LES

SN7473N

£0.25

SN74 1BSAN

£1 .10

CE608 Power Amp £18 .26

CE1004
C E 1008

£23 .91

CE1704

£30.43

CE 1708

£30 .43

CPS1
Power Unit £lS.96
CPS3
£20 .43
I -S_N_74_90_A_N _ _
' _0 .3-3'_ _ _ _ _ _ _-1 CPS6
£26.09
£29.57
CPR 1 Pre Amp
KNOBS & SWITCHES
CPR1S Pre Amp
£38.70
Big selection as catalogue
Also Resistors; Presets; Pots;
All prices + VAT + postagel
Opto; Semiconductors etc.
packaging
SN"BSN
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£0.70

5N74197N

'0 .74

by Eric Dowdeswell G4AR

of handling transmitting and receiving equipment under the
watchful eye of an appointed licensed amateur, or amateurs.
This, in effect, happens already with the RAE classes held
in many clubs, technical colleges and evening classes,
although these tend, naturally, to be largely theoretical.
There is no reason, however, why they should not become a
little more practical, especially in the clubs. Certainly no candidate for the RAE should be allowed to sit until the practical
experience has been obtained.

Here and There
I never miss the opportunity of commenting on the complete
inadequacy of the present system for issuing amateur
transmitting licences, which enables anyone passing the entirely theoretical Radio Amateurs' Examination to go straight
on the air with 150W input on a.m. or 4dow p.e.p. of s.s.b.
This was underlined this month when I received a letter from
a young lad who passed his RAE last December.
He, very wisely, says he doesn't feel that he ought to go
on the air yet without spending some time listening " to the
technical talk" on the bands to find out "what it's all about",
ending by asking me what receiver I would recommend he
buy! Now our friend is in an area
very few radio
clubs, so he has probably been studying on his own for the
RAE (so all the more credit to him for succeeding) , but how
is it that he has never got around to listening on the bands,
normally the first step on the road to getting a ticket? It is
fairly obvious that he will soon be passingl his code examination with the same facility that he passed
RAE and yet he
appears to have no practical experience whatsoever.
I have frequently come across people capable of constructing, and using, almost any piece of amateur radio gear
you care to mention but who are quite incapable of sitting
down and passing the examination. They just can't express
their thoughts in writing, especially in the atmosphere of an
examination room . Perhaps the new multi- choice type of
exam , which, in my own view represents yet another lowering of standards, may be more suited to such candidates.
The fact remains, as I have said before, that an entirely
theoretical exam is not the best way to ensure that a new
licensee does not cause widespread
with mishandled high-power transmitting equipment on the v.h.f. and
h.f. bands. Of the two types of candidate mentioned , which
one deserves to be on the air? Obviousl V the one with the
practical experience, but who, in practice, gets the licence?
The theorist.
I
I repeat my suggestion, for what it is worth, that since the
Home Office cannot be expected to set up a practical examination on the subject, it should take advantage of the
facilities offered (at no cost) throughout the country, of
amateur radio clubs, where potential candidates for the RAE
can get a specified number of hours of practical experience

72

Well, the May RAE has been sat by all and sundry and
there will be many anxious eyes cast upon the postman in a
couple of month 's time, with many candidates wondering
why it takes so long to mark a multiple-choice paper. One
candidate was John Dainty (West Wickham, Kent) who still
finds little time for listening. For months past it's been the
swotting for the RAE and now its holidaying, but John has
persisted with his code, aiming for his G4. He did manage to
hear FH8CM on 20m s.s.b. for his 149th country heard.
From Bangor, Co Down, Sam Mulholland GI8WAZ tells
me the other young lads that made the RAE last time were
John McBlain GI8VTV and Alan Stringer GI8VHZ whose
father it was who coached the trio to their success, mentioned last month , in the form of GI3KDR! All three are hard
at it in preparation for their code tests very shortly. Sam is
thinking of knocking up a OR P d.s.b. rig for the 80m and
160m bands, an idea I heartily endorse as it will soon lead to
more ambitious building projects.
Having acquired an R 1968 receiver complete with
manual and a spare set of valves for £8, Keith Taylor in
Camborne, Cornwall, has passed his R1155 onto a friend
which is a very thoughtful action and one others might bear
in mind in a similar situation.
Although he is 75 now, Norman Cahill (Blackley,
Manchester) has been dabbling around in radio for the last
40 years. When I suggested he take the RAE, so that he
could talk back to the stations instead of just listening to
them, he regarded it as " the spark to set me off again", so
here's' hoping it comes off. In Forest Row, Sussex, Jonathan
Bigwood is also getting into the act having got hold of a
Realistic DX 160 but sans instruction manual. If anyone can
help, and I know many will offer, I suggest first contact him
on Forest Row 3085 .

DXing
From 15-year-old Simon Phillips in Potters Bar, Herts,
comes a first letter on the DX he has been hearing on his
. FRG-7 and a 110ft long wire, which will shortly be supplemented by an a.t.u. now on the ·stocks. On lam Simon
found N4ANU (who said he was using just 5W) and
HS1WR, with HS1AMT and 4Z6BM on 15m. In Sunderland
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Paul Barker G4HPS still sends info on his keying activit ies
although , sad to say, the G4MH minibeam bought recently
has still not been found a permanent site. He still managed
to work FM7BM , HM1JJ, KH6AO, TZ4AOS, VP2MGO and
ZL2GH on 15m c.w .
In Braintree, Essex, Richard Guest has three a.t .u.s and a
Codar PR30 pre-selector which links his 60ft wire to his
FRG-7. With a set such as this I doubt whether the PR30 is
contributing anything at all except more noise! It is always
worth switching a pre-selector in and out of circuit on an
actual signal, to see if it improves the signal- to-noise ratio
rather than just the signal strength . It can be deceptive if one
just compares signal strengths.
Monthly report from Dennis Sheppard of Minster, Kent,
could be the last one for a while as he prepares to move to a
new OTH, where he will get his RTIY gear going again .
From his past comments let's hope the new place will be a
bit freer of local ORM! However, Dennis did copy the following on RTTY : 10m PT2WS, UAOCBO and ZS6ACB , 15m
FR7AT, JA3DK, HP1 XUL, PY4UP and 9G1JX with JJ1 FXD,
N4AZB/KP4, PZ1AP,TU2AA, VK2SG,VK5RY, ZS1XR,and
a rare one 5T5J D.
Down in Truro, Cornwall, Bill Rendell continues to make
improvements on his valved AR3 receiver, this time to the i.f .
stages to try and improve adjacent-channel selectivity. This
did not stop him copying some good DX on 40m in the
shape of H K6AOT, VK3XI and 8P6KY. This is a band which
is often written off by listeners because of the heavy-weight
BC stations to be found there , but a little delving around in
between can often prove worthwhile, as exemplified above.
Catches for Bill on old favourite 20m included C5ACK,
KH6WU , M 1 D, W6EN K/ KH4 on Midway Is, ZK 1AC, and
6W8DY who said OSL via VE4SK . Bill was amused at the
OTH of H P2XSG given as "Coco Solo" heard on 1 5m
together with HS 1AMT (OSL W2TK), J3AH on Grenada ,
S79MC on Mahe Is in the Seychelles, TJ1 BB, TN8MD,
VP2MDG (Montserrat), V09WE on Diego Garcia (OSL to
WA6IJZ) , 4S7RS , 807AR (OSL to K2TJ) and 9J2LL, all
s.s.b. on all three bands.
During the excitement of the run-up to taking the RAE in
May, Arthur White of Grantham, Lincs, managed to get
hold of an AR88, "almost needing a small crane to get it into
t'le shack" but all well worthwhi le he says. Friend G3Z0A
has done his best to instill the rudiments of the exam into
Arthur but I'm quite sure, from the many letters received
from Arthur over the last few months, that he will make it
OK. With a 240ft aerial trapeze and a.t.u. in front of the
AR88, he found HS1AMR , and AMT, P29JS on Papua New
Guinea, 9H4G on Gozo Is, YC3BDL and YBOWR, all on 15m
s.s.b.
While "spinning the dial" on his FRG-7 , Dave Coggins of
Knutsford, Cheshire, ran into a rare one in the shape of
VR6TC on Pitcairn on the 15m band. With a 66ft inverted
Vee aerial, supplemented by dipoles for 10 and 20m , Dave
has logged other goodies on 15m such as FPOM D on St
Pierre, YJ8YS , and an unusual prefix in 5N9GM who'd like
cards through Box 1488 in Kaduna, Nigeria. Similar work on
10m unearthed AH2C on Guam, KG4WM in Guantanamo
Bay, VP80G , and VP8SB on Adelaide Is, 8R 1J and 807 AR .
A look at 20m revealed FK8DH , F08AK, VP801, and extremely desirable ZL2UW/C ind icating a QTH on Chatham Is.
Forty metres found J3AH, VP2SK and to end w ith, XT2AW
of Upper Volta and please OSL to KN 1 DPS.
On 1Om , Allan Stevens (Crowthorne, Berks) went to the
trouble of taping the pile-up around what appeared to be
SV1 DP/P on Mount Athos, but as he was still unable to
positively identify the call directly he has not logged it. This
is as it should be, of cou rse, as there is no point in deceiving
oneself in these matters. Others noted by Allan on 1Om were
HL9UG and YBOACL, with 20m producing HC1 EE , M 1 D,
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and KB6CC in the Phoenix group, but the precise island is
not known, unless some reader can help out on this one,

Club Time
Cheshunt & District RC. Wednesdays at 2000, Church
Room, Church Lane , Wormley, Herts. Lectures interspersed
with natter-nights and Morse practice and club stations
G4ECT and G8KJF on the air. Contact : Bill Pooley G8VBL,
36 Montayne Road, Cheshunt. Herts or ring Waltham Cross
32198.
Bournemouth RS. At 1930 in club room of Dolphin
Hotel, Holdenhurst Road , B'mouth , first and third Fridays.
Contact : G. Freeth G4H FO, 9 South Avenue, New Milton,
Hants or ring New Milton 618092 .
Mid-Warwickshire ARS. First and third Mondays at
2000, at 61 Emscote Road, Warwick or have a chat with
Mary Palmer G8RZR at 12 Edmondes Close, Woodloes
Park, Warwick which is Warwick 496453.
Edgware & District RS . Second and fourth Thursdays
2000, at the Watling Community Centre, 145 Orange Hill
Road, Burnt Oak, Edgware with Morse practice for starters,
in both senses! A club net operates on Top Band and slow
Morse under the RSG B scheme is transmitted from club
station G3ASR on Top Band and on 2m . Publicity bod is
Howard Drury G4H M D, 39 Wemborough Road, Stanmore,
Middx or 01-9526462 .
Wirral & District ARC. Club call is G8WDC with
meetings Wednesdays at Concourse Sports Centre, West
Kirby at 2000 , but check with Sec lan Brooke G8PMW of
59 Mosslands Drive, Wallasey 'cos club takes time off
during summer holidays!
Dover RC. At the YMCA, Godwyne Road, Dover, Kent at
1930 hours Wednesdays, with additional outdoor activities
during summer, Note special event station will be active all
bands at charity fete at Birchington, near Margate, for three
days August 20/22, but contact: Peter Chamberlain G8EGT
at 59 Capel Street. Capel-Ie-Ferne, Folkestone or try
Folkestone 42387.
Bolsover ARC. Every Wednesday 1930 onwards at the
Angel Inn. A new rapidly expanding club, with more details
from John Lannigan G8TDU, 14 Keelby Road,
Gainsborough , Lincs.
West Kent ARS. Adult Education Centre, Monson Road,
Tunbridge Wells with meetings alternate Tuesdays with July
4 as a reference point. Sec is Brian Castle G4DYF, 6
Pinewood Avenue, Sevenoaks, Kent or 0732 56708,
A special note concerning the Scottish Amateur Radio
Convention on Saturday, September 13 in the Palace of
Arts, Bellahouston Park, Glasgow, organised by the West of
Scotland ARS, often mentioned in these columns. Linked
will be the RSGB's Region 14 ORM in the afternoon and a
dinner and dance in the evening, at the Dean Park Hotel,
Rentrew. More details of Scotland's principal amateur radio
event of the year from Convener : Tom Hughes GM3EDZ,
38 Ibrox Terrace, Glasgow G51 . Thanks to lan McGarvie
GM4JDU for the info.
Barking Radio & Electronics Society. With calls
G3XBF and G8GPK, club is active every Thursday, with
Mondays devoted to constructional work and Tuesdays to
Morse sessions. David Counden at 111 Shelley Avenue,
Manor Park, London E12 will help with details of the
meetings held at the Westbury Recreation Centre, Westbury
School, Ripple Road, Barking, Essex where there is a
telephone 01-594 4009.
Cambridge & District ARC. Fridays at 1930 hours' in
the Visual Aids Room, Coleridge Community College,
Radegund Road, Cambridge. Try David Wilcock G2FKS, the
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Publicity Officer, at 19 Cavendish Avenue, Cambridge for
more info or ring 0223 47220.
North Bristol ARC. RAE and Morse classes plus usual
events at the Self- Help Enterprise, 7 Braemar Crescent,
Northville, Bristol 7 on Fridays at 1930 hours, but G. E.
Taylor G2HOG will be glad to answer questions at 66 Burley
Crest, Oownend , Bristol.
St Helens & District ARC. YMCA, North Road, St
Helens at 1945 eve ry Thursday with details of events from
Paul Gaskell G8POO, 131 Greenfield Roa d, St Helens, Merseyside where there is also a telephone 07 4 4 25472 .
Liverpool & District ARS. Meets at the Conservative
Rooms, Church Road, Wavertree at around 2000 on Tuesdays, catering for beginners and experts alike , while club
station G3AH 0 helps with Morse practice on 144 ·250MHz
every Thursday at 2030 . Secretary is AI N1eilson G4CVZ, 78
Ackers Hall Avenue , Liverpool L 14 2 EA.
Lincoln SW Club. Can be found at th e Lincoln Corporation Social Club, Waterside South, on the second and fourth
Wednesdays at 8pm , with current info from Michael Wells
G8PNU , 4 Horner Close , Brant Road, Lincoln who is also on
0522721277.
Afraid this is the end of the line this month with several
more clubs un mentioned due to lack of spa ce,

compliment cards. The current OSL from the BBC is a lovely
memento for the listener but if you turn it over, you will I
think agree that it is useless as a confirmation of reception.
What do you do then to obtain a OSL? If the broadcast is
in English and is beamed to this country then take the advice
of the mailbag editor of the Voice of Turkey who recently
pleaded: " no SINPOs please , tell us something about
yourself and what you think of our programmes." It is a
programme report that some stations want and if you supply
one then you may get a OSL.

DX Programmes
OX programmes, too, seem to be on the way out.
Jonathan Marks in his article Getting the Message Across
on Short Wave in the 1980 World Radio and TV Handbook,
put the broadcasters' point of view beautifully when he said:
"It can be a tough task persuading the finance department
that s.w.l.s are interested in a programme which announces
times and frequencies of other radio stations."
We live in changing times, but there is compensation on
the short waves as programmes too are changing. They are
improving no end and are often well worth listening to.

aSL Cards
"What is a QSL card," asks reader Frank Edward. The
one illustrated is from HCJB in Ecuador and acknowledges
reception of their 100 watt experimental transmission on the
11 metre band. This card is a verification since it specifies
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by Charles Mol/oy GBBUS
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turning away from the OXer to the short-wave listener. How
has this come about?
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We feel sure that you hll'1'8 hellrd anti 0; ;:'<transmissions. :
but the information given wa not suffkl6ntly comp/em or
correct to f'lICelve full conflrm.r/on.
,

We IIpprecl.te your intef8St in our plTJfJrams and in'litIJ you to

Reception Reports
Traditional ly, a OXer wanting a verification of reception
(verie) sent a reception report to the station, who replied
with a QSL card . The report gave the date, time and sufficient programme detail to prove that th e station really had
been picked up, and it continued with detailed information
on the quality of reception using one of the reporting codes
referred to last month , thus giving an indit ation how well the
transmission was coming through .
This is still the pattern when reporting OX, but modern
high-power broadcasters beaming a programme to the UK
already know they are getting through . There are monitors,
listening agencies and even embassies in the target area to
give a continuous check, and a report of a single. transmission is of little value. Smaller broadcasters though , still rely
on listener reception reports, especially after the introduction
of a new schedule.

Programme Reports
Short-wave listening is a lot easier these days especially if
the receiver has digital readout. Broadcasters are now
spending their funds on programmes for a growing audience
and economies are made at the expense of the OXer. Even if
you get a OSL card , it may not be a verie; some are more like
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write sgain.

.

Sincerely yours,

Director of

HCJB

Calilla 691

Quito, Ecuador

South America

IB} Colonial .rehi1lCturt In CUENCA. Ecuador.
Thl' country nower market I. loe.ted et one 01 the numwouI Iltn In
CuenQ whert colonl.1 fllIVOr can nil! be enjoyed. Not. the turned
columns .,d tht old foun t. n.

the frequency, date, time (lasting 38 minutes) of reception
and gives the name of the OXer. On the reverse side there is
a photograph of a local scene in Ecuador but many stations
use an artistic design of some sort in place of a photo,

Pennants
Pennants often come with , or instead of, a OSL. They are
usually attractive such as the current one from the Voice of
Turkey which is white, black, yellow and orange, While they
add colour and atmosphere to the shack or listen ing area if
they are displayed, they are of course no value at all as a
confirmation of reception. According to reader Brian
O'Flynn, pennants are there for the asking from Canada,
Peking, HCJB, Budapest, AWR and Vietnam!
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An FR G- 7, 100ft long wire and a.t.u. are in use at Bryn
near Wigan by J. Edwards, who reports hearing Radio
Rivadavia in Argentina on 5880 at 0035, La Voz de Cuba on
5315 at 0555 , and on the 120m band , China on 2430 and
2600 at 2015 .

Readers' Letters

Voices
Regular listeners to Radio Finland will remember Patrick
Humphreys who presented their mailbag programme. He is
starting a new venture with Voices which is an international
magazine devoted solely to international broadcasting. This
50-page monthly will include a Feature Programme Guide
previewing programmes in English for the coming month , a
frequency check list to keep up-to-date with latest changes,
and articles about broadcasters and broadcasting . Further
information from : Voices, Box 226, Helsinki 17, Finland.
World Radio, the pre-war BBC weekly which covered
programmes from abroad , comes to mind . It came out in
pre-TV days when listening to radio programmes from
abroad was a popular pastime . Perhaps we have gone round
the full circle.

Sunshine Radio

ox

Corner, broadcast by the Voice of Turkey, is mentioned by Scottish reader W. B. Stewart of Lossiemouth
who picked it up on 11 955 at 2045 using his National Panasonic DR28 . I often listen to Sunshine Radio as they call
themselves. The mailbag programme could really be classed
as short talks, which are about various aspects of life in
Turkey. A recent one brought back a vivid memory of
fe rryboat searchlights sweeping across the Bosporus after
dark. Furfler information about VOT programmes is
obtainable from The Voice of Turkey, Mithatpasa Caddesi
37 , Ankara, Turkey.

DX Heard
Radio Free Grenada was picked up on 15 105kHz at
2100 by Paul Hardy of Caversham , who says the station
announced itself as Radio 535 , 535kHz being the m .w .
outlet according to the WRTV Handbook. The signal was
audible for about an hour but was not very strong. Radio
Nepal was heard on approx 4 ·6MHz at 0700 in English by
Nigel Rogerson of Plymouth , using his Heathkit SW71 7,
homebrewed pre-selector, PW audio filter (May 1978 issue)
and an inverted 'V' aerial installed in the loft.

Fifteen-year-old lan Smith of Grimsby is using a Heathkit
RA- 1 amateur-bands receiver that has had the 20m and 15
bands adjusted to receive the 19m and 13m broadcast
bands. When used with a homebrew a.t.u . and 100ft long
wire it pulled in 66 stations on 19m and 40 on 21 m . Quite
an impressive list of OX lan , sorry there is not room here to
reproduce it.
Tony King of Radio New Zealand tells me that RNZ is
making some major changes this year, starting with a range
of new frequencies, to be phased in during the next eight
months starting with 15 485 between 1800 and 2150.
Tony will front New Zealand Calling, a new 30-minute
programme which will include OX information.

MEDIUM WAVE OX
by Charles Mol/ay GBBUS
A number of readers have asked why I made no reference to
the differential amplifier in my recent article on loops. Well ,
the Differential Matching Amplifier (d .m .a.) to give it its full
name , is not really part of a loop. It is an additional piece of
equipment whose purpose is rather different to what the
name would suggest. It is a matching device that enables
one to do without the coupling winding· and any amplification obtained can be regarded as a bonus.

Matching Loop to Receiver
Why must a loop have a coupling winding? If you connected the main winding direct to the receiver then it would be
loaded by the receiver input impedance which may be as low
as 75 ohms. This loading will reduce efficiency Q and hence
sharpness in tuning, and it may even cause loop detuning as
well. The single-turn coupler along with the seven-turn main
winding form a 7: 1 step-down transformer which gives a
better match than would be obtained by direct connection ,
but there are bound to be losses with such a crude arrangement. What is required is a matching device with a high input impedance and a low output impedance to go between
the seven-turn main winding and the receiver. The d.m .a.
provides this facility.

Differential Matching Amplifier
Fig . 1 is the circuit of the Practical Wireless d.m .a. which
appeared in the April 1973 issue. As a result of some discussion that took place at a OX convention in York at that time,
DXer Martin Hall offered to produce several of these d.m.a.s
if a number of us chipped in to share the cost. My contribution to the enterprise, I am ashamed to say, consisted
of signing a cheque and that is how I became the owner of a
d.m.a!
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The circuit appears rather complicated because the input
is electrically balanced. If you used an ordinary unbalanced
amplifier then the loop's figure-of-eight directional pattern
would be distorted. The d.m.a , is mounted on the loop, close
to and connected across the tuning capacitor, one input to
either side. The d.m.a output is led off to the receiver in the
usual way using balanced feeder (lighting flex will do). The
d.m.a. ensures that the loop is completely isolated from the
receiver and will not be loaded by it. An amplifier used in this
way is called a buffer and the d,m .a. qu ite simply is a buffer
amp with a push-pull input.
Vou can of course insert a a ,m ,a. between coupling
winding and receiver and obtain some amplification this
way, but the real point of the device is that it enables one to
dispense with the coupling winding altogether and any
shortcomings that go with it.
I have not made a great deal of use of my d.m .a, If you are
interested in direction finding or if you frequently use a loop
for listening to weak signals then a d,m .a. should be of value.
A good match between loop and receiver leads to maximum
transfer of signal. This will give a boost t o a weak signal over
and above any gain that is obtained from the amplifier, If you
have trouble getting a deep enough null from your loop then
a d,m.a. ought to bring an improvement here as well.
Altogether, a loop with differential amplifier should
provide material for the experimenter but I feel it would be
wise to master the loop on its own before straying into this
field.

Sweden Calling D X ers

veteran DXer Arne Skoog, it is now run by George Wood,
which is an appropriate choice since skoog is the Swedish
word for wood.
SWCDX consists of tips and news items sent in by
listeners. The English edition is aired on a Tuesday and can
be picked up on 1179kHz (254m) as part of the half-hour
programme starting at 1700, 1830, 2100 or 2300, all times
in GMT. The 1700 and 1830 programmes are also transmitted to Europe on 6065kHz in the 49m band,
If you are successful in having one of your "tips" broadcast in the programme then you will go onto the mailing list
and receive a copy of the script of the programme each
week. The standard is high though, as reports come from all
over the world in answer to the various language versions.

Heard on a Portable
The long-wave band is usually regarded as the home of
B BC Radio 4, but there are a number of other interesting
broadcasts to be found there after dark.
Start at R4 on 200kHz {1 500ml, which is transmitted
from Droitwich, south-west of Birmingham . Tune up in frequency to 209kHz (1435m). The stronger station is Munich
in West Germany but if you null it out by rotating the
receiver, you should pick up Azilal in Morocco which carries
that country's home service in Arabic , Continue on to
218kHz where once again you will find two stations. The
stronger at my QTH is Montecarlo, with programming in
French, and the weaker is Oslo in Norway.
Poland is the sole occupant of 227kHz, which is the next
channel, though there have been reports of test transmissions from Spain on this frequency. It should be easy to
separate the two by rotating the receiver. Luxemburg (home
service) is on 236kHz which it shares with stations in four
different locations in the USSR. Kalundborg in Denmark
puts out a strong signal on 245kHz, while next door on
254kHz the dominant signal is Tipaza in Algeria. It can be
nulled out to clear the way for Lahti in Finland.
Try the far end of the band , On 155kHz (1935m) West
Germany and Romania fight it out. It is unlikely that you will
be able to separate them by rotating the receiver as the two
stations lie roughly in the same direction from the UK, but
they fade in and out and it is possible at times to hear each
of them in the clear for a short period

This is the title of what must be the longest-running DX
programme still on the air. It will reach its 1600th weekly
edition this year, a span of some 30 years, Started by

CALLI Ne

Ok

1000X
OS L card issued by R Sweden in 1969 to mark the
1000th edition of Sweden Calling DXers

Readers' Letters
An old HMV N2-1373 valved receiver with 15h indoor
aerial are in use at Wokingham Berks by reader K. K.
Jones, who reports hearing Radio Algiers on 254kHz long
wave, loud and clear with a daily programme in English from
2000 to 2030 . He is surprised just how good this radio performs in spite of its age, Old valved receivers are not to be
despised. Many perform very well when they are in good
working order, and those that were designed for use with an
external aerial can be used with m.w. loop,
My remarks in the July 1979 issue concerning the New
Zealand punters loop, have brought a reply from Tony King,
who assures me that the Punters Dream Aerial Company is
still in existence and has sold the astonishing number of well
over 1000 antennae. Sounds like something from outer
space! Perhaps one of our New Zealand readers would send
a photograph or some advertising material to substantiate
these strange happenings "down under".
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by Ron Ham BRS15744
When the start of the sporadic-E season was accompanied
by a solar storm , and a long spell of fine weather, the
detailed information in your letters, which arrived from
Shetlands to Sussex and Wales to Scandinavia, built up a
general picture of events .

Solar
"Plenty of solar noise and bursts on April 28, 30, and May
1,2,5 and 7," writes John Branegan GM41 HJ, Saline, Fife ,
who, like Cmdr Henry Hatfield, Sevenoaks, Reg Taylor,
Shillington , and I, recorded the activity at various frequen cies between 136 and 151 MHz. Incidentally, Henry is currently testing a solar radio telescope at 550M Hz which I
hope to hear more about in the future . The consistently fine
weather between April 22 and May 19 has enabled both
Ted Waring (Bristol) and Henry to look at the sun with their
optical instruments more frequently than in previous
months.
While Ted counted 16 sunspots on the 22nd, 18 on 27th,
33 on 30th, 37 on May 4 , 44 on 6th , 46 on 10th, 59 on
11 th and 64 on 13th, Henry was looking for active areas on
the sun to account for the radio noise, which persisted
almost daily from April 26 to May 14. Among the many
events he saw were some very angry prominences on the
west limb on May 4 . On the 11 th his radio telescope recorded two five-minute bursts of radio noise at 1455 and 1512,
and at 1516, using his spectrohelioscope, he saw two solar
flares in progress which no doubt caused the noise. By 1656
one flare had died away and the other had revived . At 1334
on April 26 both Henry and I recorded an eight-minute burst,
and a wide variety of much smaller bursts on April 28 , 29 ,
30, May 3 and 7th to 14th inclusive. One burst was so
strong at 1244 on the 28th that I heard it at 28M Hz. A solar
noise storm began at 1311 on May 3 and continued unHI
the 6th, frequently sending our recording pens to f.s.d. on
the 4th and 5th.
Chr.i stian Monstein, Switzerland, has built a radio
telescope at the Amateur Observatory of Kreuzlingen . This
instrument is part of a group project, and comprises two
radio interferometers working at 230MHz and 465MHz on
an east-west baseline, with two Vagi aerials spaced 10
metres apart. Christian also built in a helix antenna directed
towards the pole star (Polaris) to measure cold sky. The
drawings Christian sent look very impressive and I am
looking forward to hearing more about the work of this
instrument and the observatory in the future.

May 7 , 8, 9 , 12, 13, 14, and 15 and on some days there
were no beacon signals either. During the 28-day period
from April 22 to May 19 inclusive, I heard signals from the
International Beacon Project stations in Bahrain A9XC, on
11 days, Cyprus 5B4CY, 24 days, and Germany: DLOIGI, 18
days and DKOTE, 11 days. Periodically I heard signals from
the beacons in Bermuda VP9BA, Mauritius 3B8MS and
South Africa ZS6PW. Ted Waring 's beacon report is similar
to mine except for the addition of ZS6DN , WD4MSN and
YV5AYV which he occasionally heard . Barry Ainsworth
G4GPW, Lancing, Ted and I all re ceived very strong signals
from DLOIG I during the sporadic- E di sturbance on May 10,
in fact Barry uses this signal as an early warning device for
sporadic-E. After May 15, conditions w ere getting back to
normal because during the early mornings of the 16th to
19th inclusive , I received strong signals from stations in
Japan and Russia . " SSTV activity on 1Om has b een very
poor," writes Sam Faulkner, having logged only two stations
during the period, W6VLH at 1650 on April 23 and ZS6BQT
at 1520 on May 5.

Sporadic-E
Around 1645 on May 3 I re ceived strong signals from
thirteen east-European f.m . broadcast stations between
66MHz and 73MHz, some of which appeared in the 4m
amateur band . Barry Ainsworth, Chris Smith G3U FS,
Lancing and Alec Painter G4HUJ, Worthing , are
operational on 70·26MHz and 70 ·375MH z, a.m ., and are
looking for contacts in the hope of renewing interest in this
fascinating band. I well remember the excit ement in June

The 10 Metre Band
No doubt the solar activity was responsible for the fluctuating conditions on 10m. For instance, at 0904 on April
23 the band was quiet except for one unidentifiable signal
and that was subject to a very strong echo, yet during the
early morning of May 5, Sam Faulkner, Burton-on-Trent,
received a 58 signal from H44PT, Solomon Islands, working
a G4 which he sorted out from the many s.s.b. signals coming from Japan . The band was dead , except for the odd station which popped up briefly, around 0900 on April 29 and
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A solar event recorded by Henry Hatfield on March 11
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1970 when many of us received stron g signals from the
Icelandic beacon TF3VHF on 70 ·275MHz and Constance
Hall G8LY, Lee-on- Solent, working the beacon keeper (the
late) Einar Palsson TF3 EA. East-European broadcast stations
were again heard during sporadic- E events at 0720 and
1234 on May 10, 1812 on the 11th, 1650 on the 16th and
0723 on the 18th. On each occasion the signals were
subject to the long deep fading whi ch is characteristic of
sporadic-E.

DXTV
" The number and intensity of sporad ic-E openings has
increased, " writes Nicholas Brown, Ru gby, who at 1147
on April 29 received the RS-KH electroni c test pattern from
CST, Czechoslovakia on Ch. Rl (49·75MHz) and RTVE ,
Spain on Ch. E2 (48·25MHz) around 1600 on May 7. At
1101 on the 10th he received the PM5544 test card from
RAI-l, Italy on la (53 ·75MHz) and th e same card from
Norway, Hemnes, Melhus and Steigen . Between 1225 and
1440 he watched pictures from Bayerischer Rundfunk, West
Germany, on both E2 and E3 (55 ·25MHz), RTVE on E2 and
at 1452, a cycle race on R 1 from MTV, Hungary, and saw
the " Intervision" caption at 1 500.
From 0947 to 1130 on the 11 th, Nicholas received
signals from RTVE on E2, E3 and E4 and the pictures on E4 ,
(62 ·25MHz) , were so strong that they overpowered local
electrical interference . During the early afternoon he
received pictures from ORF Austria an d again from Hungary
and Italy. " On the 10th," says Ni cholas, " I witnessed a fight
between Melhus and Steigen and th en another between
Bayerischer Rundfunk and Steigen ." Ni chola s is using an
omnidirectional Band I array, a v.h.f./u .h.f. upconverter, a
wideband aerial amplifi er and a dual-standard monochrome
TV receiver used on u.h.f .
'The band remained fairly quiet here until May 4 when I
received Scandinavian pictures on both E2 and E3 between
1300 and 1400, a musi c programme on R 1 at 1310 and a
magic show from the south at 1450 on E2 ," writes Sam
Faulkner. On May 11 he rec eived a variety programme,
news, sport, cart oons and advertisements from RAI on 1a,
and around 1435 he saw adverts from MTV- l and a
programme review. At 1610 on the 12th Sam watched a
kind of soap opera on R 1 and at 1810 a TVP , Poland,
caption.
Like Nicholas, Harold Brodribb, St Leonards-on-Sea and
John Branegan saw pictures from Norway during the morning of the 10th, but Harold watched the pictures from
Bergen and Melhus fight ing for predomin ance on E2, as well
as brief indications of a German station . Like me, Harold saw
the Hungarian test card, MTV-l , Budapest and their caption
clock showing a time of two hours ahead of GMT. On the
11 th, Harold received a very clear picture from Madrid and
saw a news programme , with a map of Spain , showing the

finish of a cycle race fOllowed by pictures of the Pope arriving in Africa . Before 1300 he watched adverts for Coca Cola
and " Pronto" furniture polish , at 1320 a part of a nature film
on E2 and from about 1405 " a dull film" on R 1.
" I have been receiving Band I pictures via sporadic-E
for the past four days," wrote Step hen Scott G4CKR ,
Stockport, on May 13 and said that during the morning of
the 10th he received programmes on R 1 and R2
(59 ·25MHz), test cards on E3 from Norway-Hemnes and
PTI SRG 1, Switzerland and a news programme from Italy
on 1a. On the 11 th, he added Portugal and Spain to the
score , and on the 12th, Hungary, along with several unidentifiable stations on each day. Steve uses a Murphy V1913
receiver fed by a rooftop dipole.
John Branegan received pictures from RTVE on E2 around
1400 on April 27, Russia and Poland on Rl on May 3 ,'
Austria and West Germany on E2 and Czechoslovakia on R 1
on May 4 , Portugal and Spain on E2 during the evening of
the 5th , Czechoslovakia R 1, and Spain E2, on the 6th and
RTVE , Spain on both E2 and E4 during the afternoon of the
7th .
Guy Stanbury, Chelmsford, has installed a Wolsey
Colour King aerial for the u.h.f. section of his JVC 3040
receiver, ready for tropospheric DX. He has also built a new
Band 11 receiver, with a pen recorder output, so that he can
monitor 103 ·9MHz for signals from the low-power RTBF
transmitter at Tournai , which are only heard at Chelmsford
when some form of atmospheric disturbance is in progress.
At 1400 on May 11 , Andrew Tett, Surbiton , told Guy
that he was re ceiving a football match on R 1 and broadcast
signals from Austria , Greece and Yugoslavia in Band 11. At
midday on the 15th, Guy received a test card from
" Telewizja Polska " on R 1 and MTV- l and RAI-1 test cards
between 0730 and 1030 on the 16th.

Meteor Scatter
" Every morning , when at home , I get the dawn chorus of
meteors by pointing my aerial due east," says John
Bran egan , who regularly receives tiny bits of Band I television signals from stations in East and West Germany,
Czechoslovakia , Scandinavia and Switzerland . " On an
average morning ," writes John, "I get a mean rate of 15/ 20
locked identifiable pictures per hour. When there is a meteor
shower, I point my aerial to be at 90 ° to the e)(pected
radi ant. In this way I get all the transmitters out to about
1000 miles and in to about 500 miles." John is particularly
interest ed in meteor scatter propagation and is investigating
the possibility of a relationship between this and the
development of sporadic-E clouds. Readers interested in this
line of research should contact John and see if their observations can help.

Tropospheric
Although conditions were not marvellous for the RSGB
144/ 432/ 1296 and SWL contest on May 3 and 4 the
atmospheric pressure remained steady at 30 ·0in (1015mb)
and Pete Hipkin G8KMG, Stevenage, managed to work
113 stations on 2m s.s.b. spread over G, GW, ON and PAO
with a best DX of 350km . Pete used his Multi 2000 and
SEM 40 watt linear to a 1O- element Yagi , 25ft a.g.1. from his
home QTH some 450ft a.s.1. George Grzebieniak RS
41733 , London , heard three Fs, four GWs, two PAOs and
several northern G stations on 2m and an F, three GWs and
a PE on 70cm during the event. George wishes that the
RSGB would provide more contests on 70cm to increase activity. In readiness for the next event, he has been comparing
results, using the signal from GB3WHA, between his 19-
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element Tonna and his MBM 48-element Jaybeam aerials,
both fitted with UR67 coaxial cable. At school, George is
making a ZL Special 12-element beam which he intends to
test on the signals from G B3VH F.
Another 70cm enthusiast is 'Peter Bowyer G8VPN ,
Kettering, who uses a Standard C7800 transceiver into a
colinear on the chimney at his home QTH some 320ft a.s .1.
Under normal conditions, Peter can work through GB3MK
RBO, GB3CI RB2 , GB3LE RB4 , GB3ME RB6 , GB3PB and
'DY RB 10, GB3HN RB 11, and GB3PY and 'NH RB 14, but
during the tropospheric opening on April 12 he worked
through 1 9 (70cm) repeaters, so there is no wonder that he
is looking forward to the ne xt lift when he hope s to use a
88-element multi beam.
Between 1900 and 2000 on May 7, Sam Faulkner, using
his amateur TV equipment on 70cm received pictures from
G4Dyprr, Chasetown, Staffs, G5KSrr Oldbury, Birmingham,
G8DIRrr Shrewsbury and a local G8VBCrr.

accessed aga in from Shetlan d on May 2 and 4, and the
sa me stations were worked again plus OY7ML and OY1VN.

Sussex Expedition
On Sunday, May 18, the Brownlow family , Gerry
G3WMU, XYL Margaret G8TVN, and sons Pete G4ESC and
Richard G8VEJ , pitched an open-ended tent by the radio
exhibition building at the Chalk Pits Museum , Amb erley,
Sussex and installed an amateur station so that the
museum's visitors could see and hear it working. Contacts
were made around the world on the h.f. bands and through
the Hampshire repeater, GB3SN on v.h .f. The aerials, a
ground-plane for 2m and a vertical for 15m and 1Om , were
attached to their motor caravan alongside the tent. Among
the station's visitors were Ron Adams G3YCS , Albert
Dymock BRS26593 , Dick Farley G3SSJ , Richard
McLachlan G30QT, Sid Talbot G8FCX and Louis Varney
G5RV.

The Shetlands
"I hope more amateurs on the mainland will turn their
beams north ," writes Arthur Tait GM8TLO, Lerwick,
Shetland. I wonder if readers fully realise that the Shetland
Islands are about 200 miles north of Aberdeen and about
the same distance west of Bergen in Norway, which means
that for the Shetlanders, any 2m contact outside the Islands
is DX. I well remember listening for the signals from the
original Lerwick 2m beacon, GB3LER, back in 1964 and the
excitement down here in southern England when, because
of a big tropospheric opening, we heard it at good strength,
and sent our reports to Ray Flavell GM3LTP, the beacon
keeper.
In 1979 there was an increase in 2m activity when the
Lerwick Radio Club GM3ZET, acquired an Icom 2m multimode , a 6-element quad and a rotator. The station is mainly
operated by GM8S0P, who has made contacts with the
mainland of Scotland on s.s.b. and has worked several stations through the Aberdeen and Bergen 2m repeaters. The
present v.h.t. enthusiasts include GM3HTH , 'KZH , ' RFR ,
GM4DQD, 'FNE, GM8HUT, ' MMA and 'RUI. GM4FNE also
works through OSCAR from time-to-time.
Arthur was first licensed in September 1979 , and during
October made contacts through the Aberdeen and Bergen
repeaters, but his first real DX came during the evening of
April 25 and most of the 26th, when the 2m band opened
between Shetland , G, GM and LA. Using his FDK Multi
2700 , Bl08 linear and a 7-element home-b rew Vagi, he
worked 34 stations, from as far south as G8DVK, Oxford
(600 miles) and up north to Caithness , between 1922 on the
25th and 0052 on the 26th. Around 0830 on the 26th,
Arthur was again having 5 and 9 QSOs with stations in
Yorkshire and, between 1555 and 1739, with a 7/ 8 whip
aerial on his car roof, he worked GM3DZB/Min Macduff,
GM8SVB Banff, LA2BR Bergen and LA4EV Askoy, via the
Bergen repeater, from outside his home .
.
GM3DZB/ M, operating from a location some 860ft a.s.1.
on the Ward of Scousburgh, using a 9-element Tonna,
worked ten GMs and two LAs on 2m s.s.b. between 1741
and 1946. After changing to the mobile whip he worked
three LAs via the Bergen repeater between 2131 and 2146 .
About midnight on May 1, Arthur Tait received an excited
phone call from GM8S0P, who, while operating the Lerwick
Radio Club station, became the first non-Fa roe Island station
to access their repeater OY3 R EA. From about 2142, he had
QSOs with OY3H, OY5A, OY9R, OY5NJ and OY5Ns. Arthur
Quickly shoved his rig into his car, put up the 7/8 mobile
whip and rushed to a nearby hill with a reasonable take-off
to the north-west. He soon heard th e OY repeater and made
contact with OY5A, OY5SJ and OY5NS . This repeater was
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GEORGE GRZEBIENIAK by RON HAM

George Grzebieniak, RS41733 , has built a receiv ing station,
cove ring all the amateur band s from 160m through to
23cm, at his home in London and is a regu lar contributor to
my v. h.f. column.
George remembers playing with wires, "just tying them
up", he said, before he was six and a couple of years later he
and another boy, also interested in electricity, built simple
ci rcuits using batteries and light bulbs. In time his mother
bought him a 12 volt mains transformer and George still
remembers the electric shocks he had when he used it. His
interest in aerials began at the age of 11 when his
grandfather exp lained to him why a radio rece ive r needs an
aerial.
Before he was 14, George visited the Science Museum in
London and was fasci nated with their amateur radio sta tion ,
GB2SM. On leaving , one of the operators at the station gave
George a book about amateur radio, w hich he read with
great interest. In December 1978 his mother bought him a
DX 160 communications rec eiver, and very soon young
George joined the RSGB and t ook an interest in the bands
above 30MHz. He has gradually installed aerials, complete
with rotator, and converters for 4m, 2m, 70cm and 23cm.
Although still at school, George has a spare-time job with
a local TV dealer, and enjoys listening for the DX during
RSGB contests and tropospheric openings. He also has a
teleprinter and is preparing a set and aerials for DX TV.
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Simply ahead •••
POWER AMPLIFIERS
ILP Power Amplifiers are
encapsulated
within
heatsinks designed to
meet
total
heat
dissipation needs. They
are rugged and made to
last a lifetime . Advanced
circuitry ensures their
suitability for use with the
finest loudspeakers, pickups, tuners, etc . using
digital or analogue sound
sources .

Model

Output
Power
R.M.S .

Distortion
Typical
at 1 KHz

HY30

15W
into 8.11

0 .02%

HY50

30W
into 8 .11

0 .02%

HY120

60W
into 8 .11

0 .01%

HY200

120W
into 8.11

0 .01 %

HY400

240W
into 4 .11

0 .01%

..

0 .10
0 .05

EXCEPT HY 400 AT 4 0

is 0 .02

\l
0 .01

0 .5

5

10

20

50

100

250

OUTPUT POWER - WATTS R.M.S

Minimum
Signal!
Noise
Ratio
100dS
100dS
100dS
100 dS
100 dS

Power
Supply
Voltage

Size
in mm

Weight
in gms

Price +
V.A .T .

-20 ·0 · +20

105x 50x25

155

£6.34
+ 95p

-25 -0- +25

105x50x25

155

£7.24
+ £1 .09

·35 -0· +35

114x50x85

575

£15 .20
+ £2 .28

-45 -0 · +45

114x50x85

575

£18 .44
+ £2 .77

-45 -0 - +45

114 x 100x 85

1. 15Kg £27 .68
+ ( 4 . 15

COMPATIBLE WITH ALL

Load Impedance - all models 4 Q - 00
Input sensitivity - all models 500 mV
Input impedance - all models lOOK Q

ILP POWER AMPS AND PSUs

Frequency response - all models 10Hz - 45 KHz - 3dS

ILP PRE-AMPS ARE

POWER SUPPLY UNITS

ILP Power Supply Units with transformers made in our
own factory are designed specifically for use with ILP
power amplifiers and are in two basic fprms - one with
circuit panel mounted on conventionally styled
laminated transformer, for smaller PSU ' s - in the other,
for larger PSU ' s, lLPtoroidal transformers are used which
are half the size and weight of laminated equivalents, are
more efficient and have greatly reduced radiation .
PSU 30

•

@
80

F- 1KHz
LOAD-SOON ALL

L F
AVAILABLE ALSO FROM WATFORD ELECTRONICS,

± 15V at 1OOmA to drive up to 12 x HY6 or 6
x HY66
[4. 50+ £0.68 VAT

THE FOLLOWING WILL ALSO DRIVE ILP PRE - AMPS
[8. 10+ £1 . 22VAT
PSU 36 for 1 or 2 HY30's
[8.10+ £1 . 22VAT
PSU 50 for 1 or.2 HY50' s
PSU60 with toroidal transformer for
1 HY 120
£9 .75+ £1 .46VAT
PSU 70 with toroidal transformer for 1 or
2 HY120's
[13.61 + £2 .04 VAT
PSU 90 with toroidal transformer for
1 HY200
£13. 61 + £2 .04 VAT
PSU 180 with toroidal transformer for
1 HY400 or 2 x HY200 [23.02 + £3 .45 VAT

MARS HALLS AND CERTAIN OTHER SELECTED STOCKISTS.
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this time with two
new pre- amps
TAPE IN:

TAPE

.

1

'S

BASS 10K U N

"iHY6
MAG
GND

.! HY6
l

5

1

VOLUM E

lOOK LlN
SOU RCE
SWITCH

SCHEMATIC BLOC K DIAGRAM
OF HY 6 PRE -AMP. W ITH
STEREO CONNECTION SHOWN

HY6 mono HY66 stereo
When ILP add a new design to their audio-module range. there have to be very
special reasons for doing so . You expect even better results. We have achieved
this with two new pre-amplifiers - HY6for mono operation. HY66 for stereo .
We have simplified connections. and improved performance figures all round .
Our new pre-amps a·r e short-circuit and polarity protected; mounting boards
are available to simplify construction .
Sizes- HY6 - 45 x 20 x 40 mm . HY66 90 x 20x 40mm . A ctive Tone Cont rol
circu it s p rovide ± 12dB c ut and boost . Inputs Sen sit ivit y - Mag . PU . - 3mV :
Mic- selec table 1 - 12mV : Allot hers 100mV: TapeO/P - 100mV :
Main DIP - 500mV : Frequency response - D .C. to 100KHz - 3dB

H Y 6 rnono

£5 .60
• VAT U4p

HY66

ste r eo

£10.60
• VAT 1:1

Connect()fS 1I)(: /tule(1

B6 Mountlny Board
78p·12pVAT

866
Bo,trd
99p·15pVAT

•

LOW DISTORTION - Typically 0.005%

•
•
•
•
•
•

SIN RATlO- Typicllly 90dB (1111. P.U.-68dBJ.
HIGH OVERLOAD FACTOR -38dB on 1111. P.U.
LATEST DESIGN HIGH OUALlTY CONNECTORS .
REOUIRE ONLY POTS. SWITCHES. PLUGS AND SOCKETS.
COIPATlBLE WITH ALL ILP POWER AlPS AND PSUs.
NEEDS ONLY UNREGULATED POWER SUPPLY ! 15Y to ! SOY.

* ALL U. K. ORDERS
DESPA TCHED POST PAID
HOW TO ORDER, USING FREEPOST SYSTEM

f.'\

Simply fill in order coupon with payment or
c red it card instructions . Post to address as
belo w butdonotstampenvelope - wepa y

,------I
Pl ease suppl y . . ... ........ ..

I

........ T o tal pu rchase pri ce £ ........................... .. .. ..

lencloseCheque

0

Pos t al Ord ers

0

Inte rn ationa l M oneyO rde r

0

Pl ease debit m y A ccess/Barcla y card A ccou nt No ..

I ...
ELECTRONICS LTD.

I
I

NAME.

FREEPOST 2 GrahamBellHouse. RoperClose.
ADDRESS . .... . .. • . . . •.. . . . . • . . . •. . . . . ..•.. . . .. . .. . . .
Canterbury . Kent CT2 7EP .
p
•••••••
T.e.le..h.on.e.(.O.2.2.7.1.54.7.7.8
•••••
T.el.e.X.9.6.5.7.80
• • •_ . .
_______
..
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SMALL ADS

NOTICE TO
READERS

The prepaid rate for classified advertisements is 24 pence
per word (minimum 12 words), box number 60p extra.
Semi-display setting £8.00 per s ingle column centimetre
(minimum 2·5 cms). All cheques, postal orders etc., to be
made payable to Practical Wirel ess and crossed " Lloyds
Bank Lld". Treasury notes should always be sent registered
post. Advertisements, together with remittance should be
sent to the Classified Advertisement Manager, Practical
Wireless, Room 2337, IPC Magazines Limited , King's Reach
Tower, Stamford St., London , SE1 9LS. (Te)ephone 01-261
5846).

Whilst prices ofgoods shown in
classified advertisements are
correct at the time of closingfor
press, readers are advised to
check with the advertiser both
prices and availability of goods
before ordering from non-current
issues of the magazine,

Southern Valve Coo,

-When

replying

to

Classified

Books and Publications

2nd Floor, 6 Potter. Road, New Bemet, Herte.

NOTICE TO READERS

prices & availability, all popular
valves stocked. NO CALLERS, SAE lists. Cash with order.

Tel : 01 · 440 8641

Advertisements

·please ensure :
lA) That you have clearly stated your requirements.

IB) That you have enclosed the right remittance.
IC) That your name and address is written in
block capitals, and
ID) That your letter is correctly addressed to the
advertiser.
Thi $ will assist advertisers in processing and
despatching orders with the minimum of delay.

for current

Same Day Postal Despatch. Telephone afternoons preferred.

Valves. Tubes, Aerials ete by LEADING-MAKERS. Send SAE
Usts or Phone for current prices . Counter or MAil ORDER. NO
COD. Speedy Despatch assured. No order under £: 1 .

Phllip S •• rman. 6 Potte,. Road, New Hernet, Hert•.

Tol: 014491.934/ 5 (1934 Recording Machine).
L,.-_ _ _ _ _ Telephone for Shop Hours. _ _ _ _ _-'

CLEARANCE PARCELS : Transistors. Re sistors. Boards.
Hardware, 100bs only £5.80' 1.000 Resistors £4.25. 500
Capacitors £3.75. BC 108, BC 171. BC204. BC230.
2N5061 , CV7497 Transistors. 10 70p. 100 £5.80. 2N
3055 .10 for £3.50. S.A.E. Lists: \V.V.E. (I) 15 High Street.
Lydney. Gloucestershire.

Receivers and Components

I

=t·, -I 1-1=1-1-1:€l#3=\!A

WORLD RADIO TV HANDBOOK ltSO Edition .
.
Ihdio Stuions Guide. . . .
. .......
How to mIke Wllkie·Tllkies . . . . . . . . .
. ...
BC9,nners Guide 10 Microprocessors & Compu t ing. .
. ...
How to bUild ,our own Hetll &
l ocators.
How
build Advanced Short Wave Re ce,,,en . . . . . . . . . . .
How to build ,our own Solid Stlte Oscilloscope.
•

Lt- lO
£1-60
[1 - 65
£1_90
ll-IS
£ 1-3S
£1-6.5

ELEMENTS OF ELECTRONICS
Book I. The Simple Electron ic Ci r cuit & Componenu
Book 2. Ahernltinc Cunenl Theory .
. ........
..
SET OF J BOOKS . . . . . . . . . .
.
PRICES INCLUDE POSTAGE .. PACKING.

£1--40
£1--40
£1--40
£1-00

80010 3. Semleonductor Tech

JIB 1lI11'u8;\jH halt' In ,1:1-£1+"

BOOKS. BOOKS, BOOKS. - Large range of Electronics
Books in stock. Send S.A.E. for list. Servio Radio, Dept
PW9. 156/ 8 Merton Road. Wimbledon, SW 19.

VALVES
Radio - T.V. - Industrial- Transmitting
Projector Lamps and Semiconductors

BRAND NEW COMPONENTS
BY RETURN

We Dispatch Valves 10 all parts of the world by return of

HIGH STABILITY RESISTORS.
tw Carbon Film EI2 Series IR-lOM. IE24 2R-6M21-1p
Metal Film EI2 Series IOR-2M2-2p

boxed Valves. Projector Lamps and Semiconductors.

COX RADIO (SUSSEX) LTD.

MULLARD Min. Ceramic E12100V 2% 1.8pf. to 47pf.-3p

2% 56pf. to 330pf.-.,. 10% 390pf. to 4700pf.- . ,

Dept. P.W. The Parade, Eaat Wittering,
Su .. e. P020 SBN
Weat Wrttering 2023 (STD Code 024366)

Plate Ceramic SOV Wkg. Vertical Mounting.

.
.0 1. .Q15. j022 . .033. .027 & 068 mfds.-"
0.1-5P: O. 5 & O.22_p. 0.33 & 0.47--ap
0.68-11p. 1.0-15p. 1.5- 20p_2.2-22p
ELECTROLYTIC. Wire Ended (Mld.Nons) .

se

=
=

10/50
21/16

50

:1:

47/5.
100/16

SJ,

..
7,

220/50
4/0/16

10,
11,

1000/40
2200/16

350
20,

TANTALUM BEAD SUBMINIATURE ELECTROLYTICS.
0.1. 0.22, 0.47. 1.0. 2.2 • 35V & 4.7 • 6.3V-14p
4.7/16V & 25V-15p. 10/ 16 & 22/6-2Op. 10/ 25-29p

1

Poty.tyre"e 63V Wkg. E12 Serie. Long Axial Wire •.

10 pf. to 820 pf.-,--3p. 1000 pf. to 10,ooOpf.-.,

TRANSISTORS.
8C 107/8/9
lOp

8CI47/8/9
BC I 57/819

lOp

lOp

8C547C/8C!9C7p
BC557C/8C/9C7p

BC1B2l

8p

BC212L

Bp
Bp

BCl84L
BCY70
BFI94

15p
9p

BF197
9p
BFY50/ 5 1/ 5218p
BFX88
25p

2N2926
2N3055

40 Pin-30p.
tOO/tA
800/ IA

1000/ 1A

t N4002 4p
tN4006 6p

lN4007

ZENER DIODES.

7p

Series 3V3 to 33V
LE.D:s 3 mm. & 5 mm.

E24

1250/ 1A

400/3A
6011.5A

30/ 150mA

8Yt27 lOp
tN5404 14p
StMt
5p
MY32 12p

400mW-8p. lW-tOp
Green, Yellow-14p

VOLTAGE REGULATORS +. 5V, SV. 12V, 15:J'100mA.-35p
IA_5p
50mW &

Build your own

£4.15. HCI8/ U: 4·0.5·0. 6·0. 7·0.8·0. 9·0. 10·0.10·7.
MH, £3.00. 12 ·0. 15 ·0. 16·0. 18 ·0. 20·0. 6·9375.

P_A., GROUP lit DISCO SPEAKERS

FILTERS Your best source for 6 and 8 pole and monolithics

drive units. £3·95 post free ($S overseas) .

38·6667. MHz. £3·25. Se lected freqs stocked in Glider.
Marine and 27 MHz bands. Any freq mad e to order in 6
weeks from £3·90.

for AM , CW, SSB , FM . on 455 kHz, 1·6.9·0. 10·7 ,2 1·4
MHz. etc.
Prices inc. VAT and UK post. SAE lists.

p, R, GOLLEDGE ELECTRONICS

7p
SOp

8 Pin D.I.L i.c·s 741 Op/amp.-18p. 555 nmer-24p
Holders 8 pin-9p. 14 Pin- 12p. 16 Pin- l4p. 28 Pin-2Sp

DIODES (p.i .v.iamps) .
7S/25mA
lN4148 2p

MULTIBAND RADIOS. UHF (430-470). Aircraft.
Marine. SW 1-4. MW . LW. FM. BFO. RF. £130. SAE
Lists. Langtons. High Slrect, Rocester. Staffordshire. 0889
590388.

WHY NOT START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS, A genuine
opportunity to success. LARGE PROFITS. You can't help
but make money if you follow the easy, step by step,
instructions in our fully illustrated manual showing how to
rewind Electric Motors. Armatures and Field coils as used
in Vacuum Cleaners. Electric 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, rewind cham
and how to take data etc. A gold mine of information. How
to set up you r home workshop and how to cost each job to
your custome r. £4.50 inclusive of P&P. UK. CWO to:
I NDUSTR IAL SUPPLIES , 102 Parrswood Rd. ,
Withington, Manchester 20. Dept. PW.

tw 100R to 1 MO.-6p

THE C. R. SUPPLY CO.
127, Chesterfield Road, Sheffield S80RN .
V.A.T. Inclusive Price., Postage 15p
(FREE over £5.00)

SOMETHING FOR ALL - AMATEUR, SWL's. Preamplifiers H.F .• V.H.F., U.H.F., standard and r.f. switched.
2 metre converters. Power meters. A.T.U.s, Noise bridges,
Antenna tuning a ids. V.H.F. Power Amplifiers. automatic
keyers. Information? 15p stamp or ring. S.E.M. Box 6,
Castletown, LO.M. Marown (0624) 851277.

G3EDW, M.rriott, Some,...t, TA1S SNS.
T.I: 0460 73718

TUNBRIDGE WELLS COMPONENTS, Ballard's 108
Cam den Road , Tunbridge Wells, Phone 3 1803. No Lists.
Enquiries S.A.E.

...0'1>

THE VINTAGE
WIRELESS COMPANY

''Q

1920 to 1950

Receivers, valves, components. service data, historical
research books. magazines. repairs and restorations. A complete service for the collec tor and enthusiast of vintage
radio.
S.a.e. with enquiries and for monthly newshee t. " 980
Catalogue £: 1.00:

THE VINTAGE WIRELESS COMPANY, 64, Brood

by R. F. C. Stephens

THE INFRA-BASS LOUDSPEAKER
by G. Holliman
•
(full constructiona l details for versions using 15", 12" and 10'" I
drive units.) £2·95 post free ($6 overseas)

THE DALESFORD SPEAKER BOOK
by R. F. C. Stephens
Thi s book is a must for the keen home constructor. Latest
technology DIY designs. Plans for LB., and Reflex designs for
10- 100 watts. Also unusual ce ntre-bass system. £2·20 post
free ($5 overseas).

VAN KAREN PUBLISHING
5 SWAN STREET, WILMSLOW, CHESHIRE

FULL REPAIR data any named T.V. £5.50, with circuits,
layouts, clc .. £7. (AUSW) 76 Church Street, LarkhaJl,
Lanarks ML9 IHE.

Street, Staple Hill, Briatol BS16 5Nl. Tel. Bristol

585472.

VHF CONVERTER. 45-220MHz, 29-30MHz tuneable
IF. £7.00 inc post. Other coverage units available. S.A.E.
Data. lists. H. Cocks. Cripp s Corner, Staplec ross,
Robe rtsbridge. Sussex. Td: 058083-317.

Record Accessories
STYLI, Cartridges for Music Centres, etc., FREE List No.
29 for S.A.E. includes Leads, Mikes, Phones etc. Felstead
Electronics (PW), Longley Lane, Gatley, Cheadle, Ches.
SK84EE.
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Wanted
ELECTRONIC COMPONENTS PURCHASED, All
types conside red - Must be new. Send detailed list - Offer
by return - WALTONS . 55A Worcester Street,
\Volve rh ampton.
PX4, PX2S and equivalent valves, new or used, plus all
types of bright emitter valves, Vintage Wireless Co., (see
advert on Page 90).
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Service Sheets

T H E SCIENTIFIC
WIRE COMPANY

G.T.
I

I
I

I

THE TECHNICAL INFORMATION SERVIC E
76 CHU RCH ST., LARKHALL, LANARKS ML9 1 HE

1000's of d iffe re n t se rvice sh eets, service ma nu a ls a n d repair man u a ls a lways ke pt in
stock fo r imm e d iate d espa t ch. S.A. E. brings news letter; price li st; bargai n offe rs suc h
as service s h eet s un der 4 0 p; qu ota t io n s for any req u ested service sheets/man u a ls
' w ithout o b ligati on . Phone 06 9 8 8 83 334.

time and m oney - 2 giant cata logues listing thousands
sheets/m anuals p lus £4 worth of vouchers free - send £2 + large S.A. E.

SERVICE SHEETS from 50p and S.A.E. Catalogue 25f.
and S.A.E. Hamilton Radio. 47 Bohemia Road. St.
Leonards. Sussex.

SERVICE SHEETS, Radio, TV etc., 10,000 models.
Catalogue 24p, plus S.A.E. with orders. enquiries.
TELRA Y, 154 Brook Street. Preston PR I 7HP.
BELL'S TELEVISION SERVICES for Service Sheets on
Radio, TV etc., £ 1.00 plus S.A.E. Colour TV Service
Manuals on request. S.A.E., with enquiries to B.T.S., 190
Kings Road, Harrogate, N. Yorkshire. Tel: (0423) 55885.

of

servi c e

r---

30,000 SERVICE SHEETS IN STOCK
MANUALS ALSO AVAI LABLE
TV MonDS Radios Tuners Tape Recorders Transistors all al
[1. Ca r Radios
[1.25 except

Colour TV from (2 . State If CirCUit w ill do. if shee l s are not
in stock. All TV sheets are full length 24 12 . nOI in BitS &
Pieces. All olher Data full lengths. Free Fau lt Fi nding Chart
or TV Catalogue with order. Crossed P.O.s retu rned if
sheets nOI in stock.

C.CARANNA,
1 1 BE au f ort Park, Lon don NW1 1 6 BX

01-458 4882 (Mail Order)

Aerials
COPPER AERIAL WIRE 14swg hard drawn 70' £3·50.
140' £7·00 inc. VAT. Postage & Packing £ 1·95. T.M .P.
Electronics.
Supplies, Britannia Stores, L eeswood.
Nr. Maid, N. Wales.

KILL THAT INTERFERENCE

G2 DYM ANTI-T.V.!. TRAP DI PO LES :
S.W.L. Indoor models £14.50 & £27.50
S.W.L. Outdoor models £30.00 & £ 34 .50
Tx-i ng models £42.50, £52.50 & £59.75
Lists 10 x 8in 17p SA E. Aerial Guide SOp.
Indoo r and invisible aerials fo r S.W.L·s £ 3 .50.

G2DYM, Uplowman, Tiverton, D evo n .

For Sale
NEW BACK ISSUES OF " PRACTICAL WIRELESS"
available 80p each, post free. Open P.O./Cheque ret urned if
not in stock - BELL'S TELEVISION SERVICE, 190
Kings Road, Harrogate. N.Yorks. Tel: (0423) 55885.
RECORDI NG TAPE. Scotch 150 7" Reel £1.50. l(}t "
Reel £3 .00. R. Southern, 55 1 Chorley Old Road, Bolton,
L ancs.

PRACTICAL WIRELESS. February 1973 to
1977. Reasonable offer accepted. 0 1-907 6942.

January

Situations Vacant
TESTERS, Test Technicians, Test Engineers - Earn what
worth in
.Working for a World L eader
iD RadiO & TelecommUOlcatlo ns. Phon e Len Porter o n

01 -874 7281 or write - REDIFON TELECOM MUNICATIONS LTD ., Broomhill Road, Wandsworth,
London SWI8.
WHETHER sea-going or shore- based an exciting life
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SILV E R PLATED COPPER WIRE
1.85
5.30
3.03
1.20
24 to 30
3.75
2.20
6.50
1.40
Prices include P& P and VAT.
Orders under (2 please add 2Op. SAE for list.
Dealer enquiries welcome.

TECHNICAL TRA I N ING

Get the training you need to move up into a higher

paid iob. Take the first step now-write or phone
ICS for details of ICS specialist homes tudy courses
on Radio. TV, Audio Eng. and Servicing. Electronics,
Computers. also self-build radio kits. Full details
from :

ICS SCHOOL OF ELECTRO N ICS
Dept. Y277 Intertext Ho use, London SW8 4UJ
Te l. 0 1-622 99 11 la ll hoursl
COLOUR TV SERV IC IN G
Lea rn the techniques of servicing Colour TV sets

through new homestudy co urse approved by
lea ding manufacturers. Covers principles. practice
and alignment with numerous ill u strations and
di ag rams. Other courses for radio and au dio servicing. Fu ll detail s from :

LOSING DX?

UNDER QRM ? DIG it OUT with a Tunable Audio NOl ch
Filt er. between your receiver and speaker, BO OST your
DX/ORM rati o, 40dB notch. MORE OX. £10.90 .
V . L.F.1 EXPLORE 1a·150KHz. Receiver. £ 13 .10.

TI ME WRONG7 MSF CLOCK is ALWAYS CORRECT

output. rece ives Rugby lime signals, get ABSOLUTE

TIME. £54.80.

6 60 K HZ RU GBY RE C EIV ER, as in MSF Clock. seria l
dala output. built-in antenna. 1OOOKm rang e. £ 15.70 .
Each fun-to -build kit includes all parts. printed circuit. case.
postage etc. money back assurance so SEND off NOW.

CAMBRIDGE KITS

4 51PJ ) Old Sch oo l Lane, M ilton, Cambrid ge.

ICS SCHOOL OF ELECTR O NICS
Dept. Y277 Intertext House, London S W8 4UJ
Te l. 01-6229911 lall hours)
State if un<;ler 18

SUPERB INSTRUMENT CASES by Bazelli. manufactured from P.V.c. Faced steel. Hund reds of people and in-

CITY & GU I LDS EXAMS
Study for success with ICS. An ICS homest udy

choose from. Suppliers only to Industry and the Trade.
BAZELLl, (Dept No.25) St. Wilfreds. Foundry Lane,
Halton, Lancaster. LA I 6LT.

course w ill ensure that you pass you r C. & G.
exams. Special courses for: T elecoms. Tech n icians,
Electrical I nstalla t ions. Radio. TV & Electronics
Technicians . Radio Amateurs. Full details from:

ICS SCHOOL OF ELECT RONICS
Dept. Y277 Intertext House, lor/don SW8 4 UJ
Tel. 01 -622 99 11 lall hou rs)
State if under 18

COMPUTERS
Learn t o reall y understand
co mput ers - how t hey
wo rk and how t hey are
programmed. Home study
course w it h sk illed Tutor
ava ilable ensures success.
No pr evious e xperi enre
needed. Colo ur brochure
from :-Dept. PW.
Brit ish Natio na l Radio &
Electro n ic Schoo l.,
4 Clevelan d Rd, St, Helier,
Jersey , Cha nnel Island s.
Miscellaneous
MORSE CODE TUITION AI DS
Cassette A: 1-12 w.p.m. for amateur radio examination.
Cassette. B: 12-24 w.p.m. for professional ex amination
prepa ration. Each Cassette are type C90.
·M orse Key and Buzzer unit for sending practice .
Price each Casselte (including book lets) £4·15. Morse Key
and Buzzer £4· 7 5.
Pri ces
postage etc. Ove rseas Airmail (1 · 50 extra.

MHE l ELE CTRONICS (Dapt P .W . ), 12
l o ngshore Way, Milton, Portsmouth P04 8lS .

aWlits you as a Marine Radio Officer. Full detail s from The

Principal. Barking College of Technology, Dage nham
Road, Romford. EM7 OXU. (Telephone: Romford 66841).

2 0.
.80
.80
.98
1.42
1.91
2.50
3.69

14 to 22

Educational

State if under 18

r--- '

ENAMELLED COPP E R WIRE
4 0.
l Ib
80.
3.10
1.86
1.10
1. 15
30 to 34
3.50
2.00
1.34
35 to 39
3.95
2.36
40 to 43
5.10
2.97
2.28
2.50
44 to 46
6.00
3.60
47
3.19
8.37
5.32
48 to 49
t 5.96
9.58
6.38
SWG
10to 29

Any sing le service sheet for £ 1 and large S .A.E .

Save

PO Box 3 0, London E.4
Reg. Office 22 Coning.bv Gdna

SEEN MY CAT? 5000 Odds and ends. Mechamcal. Electrical. Cat. free. Whiston (Dept. PW) New Mills, SlOckport.

dustrial user s are choosing th e cases they require from our
'vast range. Competitive prices start at a low £ l.05. Chassis
punching facilities at very competitive prices. 400 model s to

GUITAR/pAl
MUSIC AMPLIFIERS
100 watt superb treblelbass overdrive . 12 months
iuarantee. Unbeatable at £48; 60 watt £ 3 9 ; 200 watt
sep. treblelbass per channel £ 7 6; 200 wan £ 98 ; slaves 100
watt £34; 200 watt £ 50; fuu boxes. Weat sound £ 10.00;
bass fuzz £1 0 .90 ; overdriver fuzz With treble and bass
booste rs £20 .00; 100 watt combo superb sound overdrive.
12in. 100 watt £23; 60 watt £ 16; microphone Shure
Unidyne B £26.
Send cheque or p.a. to :

WILLlAMSON AMPLIFICAT ION
6 2 Tho rncliffe Ave nu e, Dukinfield , Cheshire .
Tel: 0 61-308 2 064
Ort19
Ji nSO
Jan80
Mar8D
Apr 80
AprBO
MayBO
JunBO
Ju nBO
Jun 80

Radio IAnlfol R. £t .60
Rld io ConuoIT.(I.5D
Widrblnd Amp (0.10
Servo Amp (OJO
Sign.IGentf.,or £2.IO
Nimbus Madulalof CO.15
PhologllphicTimtl [1.30
Audio lrmller M. inBo.rd £1 .50
VHF/UHF Timtl RF BOlld £1.20
Nimbus Bue SlIlion £2.50

JinSO
JlnSO
Feb80
M.rSO
Apr SO
Apr BO
Ml yBO
Jun80
JunBO
Jun 80

RidioConuol Entoder £2.00
Spn!thProcenor £UlO
ServoArnp[O.1 D
Ou,l True Unil [S.10
Nrmbus Trinsceivtr £4.90
Nimbut RellY £D.BO
NBFMOemodulalor £l .lD
Audiolimiw P.S.U. (1 .00
Rrpea rtlTimerMainBolld U.10
Acouslic flash Trigger £1.00

ABOVE P.C.B. PRI CES INCLUDE DI SPATCH BY FI RST CLASS MAI L
We can also supply photo resist copper clad P.C.B. cuI 10 any size 5p pel

sq. in. + JOp postage. Please send SAE fOI complete lisl 01 P.w. Boards
Far P.C.B.s in th is issue or those nol advertised. lake advantage of
cheap rale telephone calls by phoning us an El gin 3227 betwten 6 pm
and 9 pm inc. wtekends and we will dispalch board la you nexl day
bylirslpost

H.T.E. (ELECTRONICS) DEPT. P .W.

50 MILNEfIELO AVE., ELGIN, MORAY 1V30 3EL

RECHARGEABLE
BATTERIES
TRADE ENQUIRIES WELCOME
FU LL RANGE AVAILABLE. SAE FOR LISTS.
19.'
Booklet " Nickel Cadmium Power" plus Catalogue. Write or
ca ll. Sandwell Plant Ltd. 2 Union Drive. BOLDMERE.

SUTTON COLD FIELD. WEST MIDLANDS. 021 354 9764

see them at TLC. 32 Craven Street. Charing Cross:
LondonWC2.

PRINTED CIRCUITS. Make your own simply, cheaply
and quickly ! Golden Fotolak Light Sensitive Lacquer now greatly improved and very much faster . Aerosol cans

with full instructions. £2,25. Developer 35p. Ferric Chloride
55p. Clear Acetate sheet for master I4p. Copper-clad
Fibre-glass Board approx. I mm thick £ 1.70 sq. ft.
Post/Packing 6Op. White House Electronics, P.O. Box 19,
Penzance, Cornwall.
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KEEP ONE HANDY IN THE WORKSHOP

I(

)

for the constructor. Build a Synthesiser great or
small using Dewtron modules. Mister Bassman
Bass Pedal unit etc. Catalogue 35p.

D.E.W. Ltd,

The unique aerosol treatment
for minor burns and scalds .
From Boots and other Chemists.

254 Ringwood Rd.
FERNDOWN Dorsat BH22 9AR.

AVO METER REPAIR SERVICE Fo r lhe Amaleur. F ull
avomelcr repair and calibration se rvice o ffered. Al so large
ra nge of spares, service manu als avail able for A VO 'S.
Phone Sleven_ge (04 38) 5 1383 .

PVC Stickers. namepl ates. T-Shirts designed and printed to
your requirements. Reasonable rates. Send slamp for
detail s and qu ole: Serigraphic Des ign (P). 4 Bucklo ns Yard .
Darlin glon, Counly Durha m. DU 7Q L.

ORDER FORM

SSB KAYTONE, 1000Hz da-dit-da, £6 .00.
PT1000, Piptone, 1000Hz for 250 ms,
£4.00. AT1750, Toneburst, pos or neg earth ,
£3.50. RC2 - 10 Converter, 1dB N.F. 26dB
gain, Kit £10.10, Boxed ready built £22 .00.
RC4-2 Converter. 4 metres input, 2 metre IF,
Kit £8 .34, ready built .£ 19.00 .

MUSICAL MIRACLES

SPECTRUM COMMUNICATIONS
" . 12 Weatherbury Way, Dorchester,
"
Dorset DT1 2 E F.
C.W.A.S. ALARM. Send no w for lh e lalesl di sco unl
catalogue of Professio nal Burlar Alarm Eq uipment.
C. W. A.S. Al arm . II De nbroo k Walk, Bradford BD4 OQS.
W. York s. Phone 027 4 682674.

PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issu e of Practical Wireless for .......... .......................... insertions
I enclose Cheque/ P.a . for £ ...... .. ....... .................. .
(Cheques and Postal Orders should b e crossed Lloyds Bank Ltd . and made payable to Practical Wirel ess) .

f-------1-------+----+--d
NAME .. .................... .. ........................... .. .................... ................. ........ ..... ........ .................. .

Send to: Classified Advertisement Manager
PRACTICAL WIRELESS ,

ADDRESS ... ........ .. .......... ...................... .... .... ..... ............................................................... .

GMG, Classified Advertisement Dept., Rm. 2337,
King ' . Reach Tower, Stamford Street,
London Sel 9lS
Telephone 01 - 2615846
Aate

flerword ',minimum 12 w ords. Box No. 60p _extra.

Build the Practical Electronics
handheld DMM.This superb product
offers professional precision with
extended battery life. Five function
operation (AC and DC VOLTS , AC
and DC CURRENT, RESISTANCE)
with ability to check diodes. 0.5" lCD
display with 'Battery low' warning .
Auto-polarity, Auto-zero. Full protection
against transients and overloads with
ability to withstand mains on any range.
0.5% basic DC accuracy and 15
different ranges. It measures AC/DC
voltages from 0.1 mV to 500V. AC/DC
current from O.lIJA to 2A. Resistance from
0.111 to 2M11. 200 hour battery life.
The Kit contains all parts needed to
construct the multimeter plus assembly
instructions, battery and test leads.
We also offer a calibration service
(£5.00 + VAT) and a trouble-shooting and
calibration service (£7.50 + VAT) . Various other
component parts are also·available as listed.
The multi meter is also available fully assembled
and calibrated at a cost of £39.70 + P&P + VAT.
Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon.
Essex. Telephone No: Basildon (0268) 727383.
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FEATURED
ASA
PROJECTIN
PRACTICAL
ELECTRONICS
P&P
£
PE-DMMKIT 32.95 1.00
ICL 7106 8.95 0.50
LCDDISPLAY 7.95 0.50
PCB 4.95 0.50
FULLY ASSEMBLED 39.70 125
DMM (INC. LEADS)

VAT

OTA[

5.09 39.04
1.42 10.87
1.27
9.72
0.82 6.27
6.14 47.09

Please send me Data 0 FULLY ASSEMBLEO DMM (INC. LEADS) £47.09 0
PE-DMM KIT £39.04 0 ICL 7106 £10.87 0 LCD DISPLAY £9.72 0 PCB £6.27 0
Name
Address
TeL No
I enclose Cheque/P.a . value

1
I
I
•
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TRANSFORMERS

BRIDGE RECTIFIERS
100V 25A £2 ·40
500V
200V 2A £0·45
PM7A6
200V 4A £0 .65
12A
400V 4A £0 ·85
400V 6A £1 ·25
£3·25

Barrie Electronics Ltd.
3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/7/8
NEAREST TUBE STATIONS

PLEASE MENTION

PRACTICAL
WIRELESS
WHEN
REPLYING TO
ADVERTISEM ENTS
L.B. ELECTRONICS LTD.
SPECIAL OFFER: ,5" LED displays, Full spec, SOp each, larger quantities
P,O,A, PI P 25p,
ASTEC UMll11 E36 Modulators (Pull Outs) 6Sp each , PI P 25p,
JUST ARRIVED : Battery eliminator 6V 200mA, brand new 9Sp each. PI P
35p, 5K Multi turn trim pots, PCB Mounting, pack of 14 £2 ,50. PI P 25p,
CAPACITOR SCOOP : 1600uf at 10V. 160uf at 25V axia l lead 2 4 at £1.00
(mixed), PI P 25p,
.
,
GIVE AWAY : 22 pin low profile Oil socket . gold plated 12p each, 10 at
£1.00. PI P 25p,
PEWEC: Mini fans 80mm , 80mm approx. 115V £4.50. PI P £ 1.00,
TANTUlUM CAPACITORS : 4 ,7 uf at 2 5V. 14 for £1 .00 . PI P 25p,
LEDS: ,2" Red 12p, TIL209 10p, OCP70 2Sp, 2114 (450NS) £4.50, 2526
(Capacitor Generator) £2.95.
*ALL I.C ·s POSTAGE AND PACKING 2Sp*
*ALL PRICES INCLUSIVE OF V.A.T.*
*MANY SURPLUS COMPUTER BARGAINS*

ACCESS AND BARCLA YCARD ACCEPTED

L.B. ELECTRONICS

11 Hercies Road, Hillingdon, Middlesex UB10 9LS.
Telephone: (89) 55399.

,

Al DGATE & LIVERPOOL S

,You don't need to look too closely
,at the CSC Proto-Clip range of IC test
,clips to see that they provide instant
connection to dual-inline packaged
components. Use them on ICs,
,networks or relays to provide a highintegrity interface for 'hands-off'
I,testing with oscilloscopes, signal
I sou rces, logic analysers and other
I instruments. Contact spacings designed
to suit all standard IC packages, CSC Proto-Clips feature a
moulded webhinge construction, non -corroding nickel-silver
contacts, and clip notches to prevent slippage during
testing . Make contact with
Proto-Clips right away by
filling in the coupon .
Continental Special tie, Corporation (UK) Li mited. Oept. 6GG.
Unit 1. Shire Hilllndu'trial Estate ;Saffron Walden . Essex CBll 3AG,

r-: - - - - - - - - - - - - ,
I
I
I
I
I
I

NEEDS
..., NO EXAMINATION
""''''
14 PIN PC14
1(260 Ne!!. £JBS

e",.

.. _' ..... .to

p

16 PIN PC 16
1(275 Ne"! (·1.02

" .. ,

24 PIN PC24
1£4 90
[6 .49

Fo. la'!! .. ' uuD"',lv

40 PIN PC40
1(190 Ne' " ( l O. n

." Cu\lOn'

w,th

1>'"'''' ,'Cd (.:Itn .. ,

Please deduct £1 from each addi tion al order.

I enclose cheque/PO f or £ , , , , ' , , , . . . , , .. , , , ' , , ' , , ,

or debit my Barclaycard, Access , American Express card

('0799') 2;682
will b e in the p o, t imm ed iate ly ,

:=5 =
I
L

0,,, ,-

NAME

ADDRESS

CON TlNEN IAI SPE CIA l TIE S C ORPORAl ON

FREE catalogue tick bo x

Continen tal Sp ecial ti es Corporation (UK) Li mited, Dept. 6QQ,

Unit 1, Shire Hilllndu,trial Estate. Saffron Walden . Essex CBll 3AG.

'2,!O!I!.O!,!
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www.americanradiohistory.com

WATFORD ElECTRONICS ,

TRANSISTORS
AC125
35 8C338
AC126
25
ACI2 7
20 8C4 77
AC I 28
22 8C516

33/35, CARDIFF ROAD, WATFORD, HERTS. ENGLAND
MAIL ORDER . CALLERS WELCOME . Tel . Watford 40588/9

AC 141
AC 14 2

ORDERS BY ACCESS NOW ACCEPTED ( Minimum £10 ,00 please ). TRAOE AND

EXPORT INQUIRY WelCOME . P & P ADD 30p TO ALL OR D ERS UNDER £10·00 .
OVERSEAS ORDERS POSTAGE AT COST.

VAT

50 8C 559
60 8CY70
60 8CY7 I
80
70

:g
70

POLYESTER RADIAL LEAD CAPACITORS: 250V ;
IOn . I Sn. 22n , 27n Sp ; 3 3n. 47n . 68n. , OOn 7p; 150n lOp ; 220n .
330n 13p; 470n 17p ; 68 0n 19p; 1p 22p;
30p ;
34p.

AFI39
AF 178

75 BDI44
70 BD 145

BC107

1-'=':'====='===""'====-:---;:----'---'--'-'----

mO

4OV: 22. f:l,ciF 8p ; 100

2200. 3300 858 ; 470D 98p ; 35V :
5
4J . !,j
20p; 100D. 1500 30p; 2200 36p ; 10V : 100 7p.

BC107 B

120p; 30V : 4 700 110p; 2 5V : 64DD 120p; 4700
TANTALUM
BEAD
CAPACITORS
35V: O.I/1F. 0 .22 . 0.33 . 0 .47. 0 .68. 1.0 .

12 HD214
10

BC109
BCI4D

35 BDY56

g

SF \1 5

g
Ig

BC I4BB
BC14BC

10
Ig

29p

5KO 10 2MO Dual g,ng
SlIDER POTENTI OMETERS

o

0 25W log and lineCl r val ues60mm track
5KO 500K O Singlega ng
60p

50V ;O 47pF 12p

I-C:"E":R:":A"':M::::"IC""C=-A""P=-A""C"'I"'T"'0-=R'::S:'5:":0:"V"':'--'---l
Range : 0 5p F l o 10nF

BCI57

10

n

2p

lp

6p

Beze ls .

01
(copper cllld l

BC168C

12

BC 1G9C

10

larger

3 l Digit LCD
4 igit Le O

875
975

BCI7d
BC179
BC18 1
BC182
BC 18 3

OC P71

120

BCIB4

10 . BF R79

ORP12

63
45

BC1B2L

10

40
65

8C 187
8C2 12
BC212l

025W 1000- 3 ·3MO Horiz.
0 ·25W 2500-4 ·7MOVert.

opfo ELECtRONI CS

LEDs plus clip

TIL209Red

13

el

b

15

'2" Grn . Yel
Rec tangu lar
Red, Green.

1.R
LED :;

_
Tl L32
Delector

gig

.5" CAnod

m

CRYSTALS

28' BF X29
9 Br X84
11 BFX8 5

78

1l

13

BFY 50

18
35
29
35

323

8C3078

20

BFY56

8C328

15

BRY39

35
25
25
24

7
4'7 17
387p
Pkt of 36 pins
20p

I

11!5

n&p
280p
144p

VG Board

1MHz

Burgraph 10 seg. 2 2 5
IC ' s75

....

lM30lA

8 D;n

6-- ·6'
6-' ·12'

90p
150p

110p
200p

FERRIC
CHLORIDE
l ib 195p - 35 p p&p
SDLDERCDN
PINS

95p

EURO BREADBOARD 520p
DALO ETCH
RESIST PEN 75p
VEROWIRING
PEN

100 pins GOp ;
500 pins 250p

!

CONNECTORS
10

LM34B
LM349
LM379
LM3 80
LM3 8 1N
LM381AN
LM3 82

AY -3 - 1270 840 LM389

AY-3 -B500 390 LM733
AY-3-89 10 ' 875 LM 1458

...
Low Wh o
p'o!;iew,.p

36
185
159
595
660
315
160

m

.,. spool 32Sp

AY -5- 1315
LM3911
AY -5· 1317A 630 LM3914
AY -5-350D 510 LM391 5

1
115p

lB p;n 16p

2B p;n 35p

36 pin -

m
52p

25 wav

85p

43 wav

105p

160p

232 p

B9A Valve Base

40p

Dual PU'DoseOP

RDT2

98p

VALVE TY PE
Ranges : 1- 5 BI. YI

RFC 5 chokes
AFC 7( 19mH )

Rd . Whl.
106p
6 · 7B.Y. R
95p
1-5G'ee n
130 p
'T"-I vpe IT,.ns;S1o,
Tun;ngJ.

120p
133p

IFT I 3/ 14/ 15/ 16
17
110p
1FT 18/1 6
116p
1FT lB/ 465
132p
TOCl
110p

191 MC1494

595 TCA965

CA3Q4 3

Drive
451 1/ 0AF

80 MC1495

275

MC 17 10

CA3048
CA3059

214 MC3360P
170 MC3 401

CA30 7 5
CA3080 E
CA308 1
CA30B9E
CA3090AO

213
65
190
215
375

ICL7 107

975

:[05p

lm

250p
SlOw39'5P ICM7215
145p m otion drive
410p

1025

Drum 54 mm

86

55p

50 pF

550p 00·3 , 25p F

250p

ICM 7555

550p LM 10

89

395

350 TDA 1004

m

79 TDA 1024

120 TL062CP
52 TlQ6 4 CN

m

MPSA06
MPSA 12

MPSA55
M PSA56

MPSu06
MPSU56
OC26
OC28
OC35
OC36
QCdl

OC 42
OC43
OC44
OC4 5

OC70
OC71
OC72
OC74
OC76
OC 8 1
OC82
OC83
OC84
OC140
OC170
OC 171
OC200

TlP 31A
TI P31C
TlP3 2A
TlP3 2C

TIP3 3A
TIP33C
TIP3 4A
TlP34C

28 TIP41A
26 T1P41B
TI P4 2A
TJP4 2 B
TlP120

28
28
28
28
21
21
21
32
40
99
39

TL071
TL072C P
TL074CN
TL081 CP
TL0 82C P

795

155 745 241
320 745262
745287

195
895

m

325
1150
8 25

120 MK4D27 4K 325

m

290 MK4118

2099

H8

105 Z80 CPU2 5 990
125 Z80CTC
H i 9 VDU IC ' S

4.,
911
14('
42
70

21

22
23
27
2B
30

H

2!! n

95 AY -5-2376 920

3B

43

n
44

47

Ig:g ;g
595

AY · 3- 1015 550
AY · 5· 10 13 395
RO-3-2513 650
SFF96364 E 1050
SFC 71 30 1 820

51
53

54
60
70
72
73

34

lig

185 XR2206

350 SN7545D . 120 81

NE560

325

415 ' SN75454
TMS6011

15g

NE566

NE57 1

m
m

ZN\040 E

COMPUTER

160 IC ' S

420 2 11 2·2N

I

225
355

TTl74
(TEXAS !

250

84

74D2

g
12

91

94

55
55
30
35
28
35
50
45
35
50
48
45
110
85
45

56
41
55
120
75

94

113
121
33
215
57
85
59
59
95

35
20
24
11
11
11
13
15
20
25
17
24
45
20
15
15
17
15
25
25
25
60
125
55
85
42

T1S90

ZT X 107

ZTX 108
ZT X 109

ZTX 300

ZT XJ03

ZTX3Q4
ZTX314

ZTX 326
ZTX341
ZTX500
ZT X50 1
ZTX502
ZT X503
ZTX5 04
ZTX 53 I
ZTX550

403 11

40313
40315
403 16

40361
4036 2

48

40408
40411
4046 7,

70
280
95
60
90
98

40468

95
96
97
100
104
lD5
107
109
110
1 11
112
116
li B
119
120
121
122
123
125
126
12 8
132
136
14 1
142
143
144
145
147
148
150
15 1
153

90

95
25
40
30
19
19
33
22
22
50
50
35

2 N 130 4

2N 1305

2N 1671B 215

2N2220A
2N2221 A
2N2222A
2N,2369A

2N2646

50 2 N2904

40 2N2905A
55 2N2906
54 2 N2907A
70 2N2926G
63 2N3053
75 2N3054
135 2N3055
165 2 N344 2
145 2N3663
186 2N3702
50 2N3703
55 2 N3704

64 2N3,705

75
95
180
130
62
62
35
60

54

68
150
198
99
125
105
42
55
95
45
55
74
70
65
85
195
350
350
90
180
145
150
75
75

154 140

155
156
157
159
160
161
162
163
164
165
166
167
170
172
173
174
175
176
177
17B
l BO
IB l
l B2
184
185
188

40595

40603
40673
2N697
2N698
2N699
2N706A
2N70B
2N9 1B
2N 1131
2N \l 32
2 N 13 03

48 2N2219A 22

31
60
32
43
38

70
90
190
TlP 142
195
TIP 147
60
TlP2955
48
TlP 305 5
30
TIS43
TI S44
45
TIS45
45
14
14
18
48
48
22
22
19
25
20
33
52
31
31
19
38
26
32
30
44
32
35
20
28
38
35
30
20
74
71
120
116
116
132
99
99
20
20
20
20
20
41
31
40

TlS88A
TIS9 1

175 ZTX301
ZTX302

105
54
58
60
105
70
66
36
36
36
40
25
25
22
22
22
50
60
'70
120
125
130
125

TIP121

1050 D9
60 10
73 11
350 12
250 13
524 14
185 16

m

20
18
105
125
225
250
225

48 4059 4

24 Tl P35A
24 T'P3 5C

NE 544

775p C804;5W

go'
i336Jit';F
00-2 -500p F

mmmg

MC3405
150
M FC6040
97
MK503 98 635
MM5303
635
M M5 307 1275

7;;

6532
74500
74504
745132
74 S13B
74S158
74S 18B

125 TBA540
220
240 T8A5500
330
240 TBA64 1-AI2/

CA3023

m

148
170
240
215
110
95
175

TAA621AX1 250 74S195

125 TAA66 1A
40 TAA960

110 MC1303

Ranges 1-5 BI. YI.
I-_R
_ d_. _W_h_I. _ _1_28-'P....L_:..:....'-'-_ _ _
JACKSONS VARIABLE CAPS.

93

SN7601 B
SN76023N
SN76033 N
SN76115N
SN76131
SN76227 N
SN764 77

CA30] 1

mgii :n
CA3028A

DENCO COILS

90
125
375
80
145
248
125

lm
88 TBA810S

1-4_0.;.D_;n_4O-'-p_l_0_
9 :...
p "-,r-_ _ _ _ _

MPF106
MPSA05

295

:l114

11U

MPF105

2gg '

748C B p;n
753 B p,n
Bl0
AY - l ·02 12
' AY- I - 13 13A
I AY - I - I320
AY - I -5050

I

23 RC4 1360

MPF 104

21 TIP 36A
105 TIP36C

47p
75p

MJE 295 5
MJE3055
MPfl 02
MPF103

30 T1P3 0
30 TlP30C

BF594
BF 595
BFR39
BFR40
BFH<11

BFR98

98
3" C Anod

16
18
20
10
10

MJ E3 70
MJE371

60 TIP29
30 TlP29C

BF2S7

7p
lOp
lOp

0 15

(pl;)tn l

BF245

20
20
42
42
60
30
30
30
35
40
36
198
198
110
115
50
65
42
65
65
65
156
34
30
35
12
12
12
14
18
18
32
24
29
24
30

8F 274

4p

1% 05WS ; O- l M
E24
lOp
8p
N.B. 100 . price applies to Resistors of
each type not mixed values

BF244

•

4p

15nF , 22nF . 33nF . 47nF 5p
WOnF 7p
POLYSTYRENE CAPACITORS :
10pF101 nF, 8p
15nF 10 47nF l0p.
RESISTORS -5%carbon , High Stab.
Min ia ture . Low Noise
Range
Va !.
1-99 100 ,

m

Bfl95

10

88p '

POLYESTER IMYLARI CAPACITORS

202-4M7
E2 4
4
2rgi \'b7M
2'l(, Metal F;lm 100- I M

BD517

switch

47/,. 68/,. 100 32 p; 3V : 100 23p.

t

B0245

g10

!miB

POTENTlOMETE RS lAB 0' EG EN I
Ca,bon T,ack . 0 ·25WLog&0 5W

BD 136

10 B0 205

BC108

,(f 33 7p; 330 . 4 70 32p ;

15 MJ2955
10 MJE340

BC S58

ACY 21
ACY22
AC Y28
ACY39
A0149

BU205
BU20B
E4 21

•...108001
)1) MJ491

:g

:
AF116

3S0p per pair

38
35
10
10

25 8C 548

We .tock
It pa y. 10 vi l it us . We are situ a t e d behin d Watford
Foot ball Ground . Nea,.st Underground/ Br. Rail Station : Watford High Street.
o.pen Monday to Saturda y 9 B.m. -6 p .m . Ample Free Ca r P.a rking s pa ce 8 vailuble .
ULTRASONIC
TRANSDUCERS

48 BU1 0S

24 BCS1 7
24 BC5a 7

AC 176

ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GU A RANTEED . ORDERS
DESPATCHED
BY
RETURN
OF
POST.
TERM S
OF
BUSINESS :
CASH/ CHEQUE/ P.O.s OR BANKERS DRAFT WITH ORDER . GOVERNMENT AND
EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED . TelEPHONE

27
27 BSX 20
35 8SY95A

75
80
75
185
99
99
99
99
120
120
155
240
230
420
120
105
82
90
90
149
90
290
88
145
145
_299

2 N3 706

2 N3 707
2N3708
2N3709
2N37 10
2N3711

2N382 2
2N3:11
2N3773

190
191
192
.193
194
195
196
197
19B
199
221
246
247
24B
249
251
265
273
278
279
29 8
75108
75 150
7 5491
75492
75450
75451
75454

26
23
20
15
48
24
22
22
22
10
19
55
48
140
14
10
10
10
10
10
10
11
11
10
10
130
233
195
288

135
135
135
135
105
198
130
90
195
140
195
195
195
195
120
63
270
220
99
150
350
120
89
140
70
224
224

CMOS·
4000

400 1

4002

4006

40D7
4008
4009
40 10
40 11

4012
40 13

4D 14
4015
40 16
40 17
40 18
40 19
4020
4021
402 2
4023
402 4

4025
4026
4027
4028
4029
4030
403 1
4032

18
18
24
92
22
82
40
48
24
24
45
85
85
42
82

88

48

99
105
95
25
75
25
180
48
82
105
60
225
125

LS 112
LSl lJ

80
65
49
70
LSI23 95
LSI24 180
LSI25 60
LS126 60
LSI32 95
LSI36 55
17
LS138 70
2N 4061
17
LS139 90
2 N4062
17
LS 151 96
2 N4 42 7
75
2N4B59
65
LS 153 85
2N4871
50
LSI55 96
2N5172
25 LS 157 76
2N5179
60 LS 158 85
2N5 191
70 LS160 120
2N5305
40 LS161 98
2N54 57
32 LSI62 110
'32 LS163 100
2N5 458
2N5485
35 LS164 115
2N5642 750. LSI65 155
2N5777
45 LS166 175
2 N6027
40 LS I 68 210
JN I28
112 LSI69 210
3N 140
112 LS I70 288
LS 113 105
74lS
LS 174 147
13
LSOO
LS175 110
13
LS181 295
LSOl
15
LSI83 298
LSD2
15 l$ 191 120
LS03
20 LS192 120
LS04
23
LS05
LS193 120
23
LSOB
LS194 125
23
LS09
LS195 125
20
LS 10
LS196 125
LSl1
32
LS 197 125
LS 12
32 LS2 0 0 120
LS 13
40 LS2 21 120
LS 14
75 LS240 225
LS 15
40 LS243 232
LS20
21
LS24 4 225
LS 21
32
LS2 4 5 270
LS22
40 LS25 1 130
LS26
48 LS253 130
45 LS257 115
LS28
48 LS258 120
LS30
24 LS259 160
LS32
30 LS261 450
LSD
39 LS266 75
LS37
39
LS273 180
LS38
LS2 79 88
39
LS40
28 LS2 8D 250
LS42
80 LS2 8 3 190
85
LS47
LS29D 130
LS293 130
LS5 1 25
30 LS295 215
LS54
LS55
70 LS29 8 215
40 LS299 420
LSD
40 LS323 450
LS74
48 LS 3 65 65
LS75
45 LS366 65
LS76
45 LS36 7 65
LS78
LS83 105 LS368 - 65
LS85 105 LS 373 180
45 LS3 7 5 150
LS86
LS90
50 LS 37 4 180
LS91 125 LS3 7 7 199
LS92
75 LS3 78 185
LS93
75 LS379 215
LS95 115 LS3 84 50
LS96 180 LS390 140
LS1D7 45 LS3 9 3 140
LS I09 75 LS395 210
2N3819
2N3B20
2N3 8 23
2N3B66
2N39D3
2N3904
2N39D5
2N 39 06
2N4037
2N405B

4033
4034
403 S

4036
4037
4038
4039
404D
4041
4042
4043
4044

404 5
4046
4047

4048
4049

4050
4051
405 2
4053
4054
4055
4056
4057
4059
4060
4061
4062
4063
4066
4067
4D68
4D69
4070
4071
4072
40 73
4075
4076
4077
407 8
408 1
4082
4085
4086
4DB9
4093
4094
4095
4096
4097
409 8
4099
4160
4 16 1

4 162
4 163
417 4

22
45
70
90
20
18
18
17
52

175
210
125
365
115
118
360
105
80
80
95
95
175
130
98
65
45
48
80
80
80
130
135
135
2850
575
130
1225
995
120
58
430
26
26
30
25
25
25
25
99

48

30
28
28
90
90
150
89
240
105
105
350
115
190
125
125
125
125
130

LS I 14
l S 22

4175
4194
440B
44 09
441 0

120
125
790
790
790
4 4 1 1 1020
4412 V 1520
44 15F 1520
4415V 850
850
4419
320
4422
570
44 33
443 5 1050
44 40 1050
999
4450
445 1
350
4452
350
4490F
4490V 750
4501
750
4502
28
4503 125
4535
75
4506
75
4507
60
450B 325
4510
99
45 11
150
45 12
98
4513
225
45 14
265
4515
299
4516 120
4517
450
45 18 105
4519
70
4520 115
4 521
250
4522 150
4526 150
4527 160
452B 120
4529 175
453D
89
4531
165
4532 140
4534 575
45 36 395
4 53B 160
4539 135
4 541
150
4 54 3 175
4 54 9 296
45 50
4554
4 556
4 557
45 58

175
425
130

74 LS398275
74LS39 9230
74 LS44 7 195
74LS4 90 150
74LS66 8 105
74LS670 270
74 LS6 73 ' 750
74 LS674 850
VOLTAGE
REGULATORS
lA. ve 5V. 12V
15. 1B. 24V 60p
l A ve
65p
100mA - ve

6 .8. 12 . 15V 30p
100mA - ve 6Sp

LM309K
135p
LM317K
350p
LM323K
635p
LM723
38p
78H05
595
78 HG05
650
TB A6258
80
8RIDGE
RECTIFIERS
l A/50V
20
l A/ l00V
22
lA/400V
29
l A/600V
34
2A/50V
35
2A/l00V
44
2 A!20QV
48
2 A/400V
53
2A/6DOV
65
6A/ l00V
73
6A/400V
90
BY164
58
VM 18 DIL
55
SCR s
THYRISTORS
0.B/ 200'l
35
5A/100V
32
5A/400V
39
5A/600V
43
8A/300V
48
8A/600V
85
12A/300V
59
12A/800V 150
15/7 00V
195
8TI 06
150
C1D6D
38
TIC44
22
2N4444
140

TRIACS
3A ' 100V
3A/400V
BA/ l00V
8A/4 00V
8A/800V
12 A/ l 00V
12 A/4 00V
12A/80DV
16A/ l00V
16A/400V
25A/400V
25A/800V
T2BOOD
DIAC
ST2
DIODES
AA 11 9
BY100
8 Y127
CR033
DA9
OA70
OA79
OA81
OAB5
OA90
OA9 1
DA95
OA200
OA202
lN914
lN916

lN400 1/2
1N4003/4
1N4005/ 6
1N4007

1N4148

3A/100V
)A/400V
3A/600V
3A/l 000V

48
50
54
64
108
60
70
130
95
105
160
250
120
25p
18
24
12
158
45
12
12
15
14
7
7
8
9
8
4
5
5
5

8

7
4
18
20
27
30

NOISE DIODE
Z5J
180
ZENERS

2V7 10 33V
400 mW
8p
3V3 10 33V
1.3W
15p

VARICAPS
MVAM 115

MVAM2
BA102
BB 104
BB 105B
BB106

140
150
25
40
40
40

Switches
Knobs
Transformers
Computers
Books etc.
Stocked

.,.
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I he professional scopes
you've always neecIecL
When .it comes to osc illoscopes, you' ll have to go a long way to
eq ua l the reliabilit y and perf orma nce of Calscope
Calscope set new sta ndards in their products, as you'll discover
when you compare specification and price against the competition
The Calscope Super 10, dual trace 10 MHz has probably the
highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains flu ctu ati ons.
The price [219 plus VAT.
The Super .6 is a portable 6MH z single beam model with ea sy
to use controls and has a ti me base range of 1 to 1OO ms/c m
with 1 OmV se nsit ivity Pric e [1 62 plus VAT.
Prices correct at l ime of gOing 10

CALSCOPE DISTRIBUTED BY
Watford Electronics
33-35 Cardiff Road,
Watford. Herts.
Tel: 0923 40588

Audio Electronics,
301 Edgware Road, London W .2.

Tel: 01·724 3564
Access and Barclay card facilities
(Personal Shoppers)

Maplin Electronics Supplies Ltd .
P.O. Box 3
Rayleigh, Essex.
Tel: 0702 715 155
Mail Order

CALSCOPE
INDEX TO ADVERTISERS
A.D .E. Security Ltd
A.H . Supplies
Acorn
Amateur Radio Exchange
Ambit International
Bamber Electronics
Barrie Electronics
Bearman, Phillip
Birkett J
Boss Industrial Mouldings Ltd
Bowes Electronics, C
Bredhurst
British National Radio & Electronics
School
Bull J
Burneze

88

10
3
... 57,59
13
12
85
82
14
5
10
Cover 11
7, 83
15
84

Felstead Electronics .
Flairline

82
12

Golledge Electronics P. R.
GMT Electronics
G T Technical Inform'ation Service
G2 Dym Aerials

82
11
83
83

HAC Shortwave
Harversons Surplus Co
Home Radio (components) Ltd
HTE Electronics

88
4
12
83

ILP Electronics
Intertext I.C.S.
L.B. Electronics
Lascar Electronics
Lee Electronics
Leeds Amateur Radio
Lowe Electronics

... 80, 81
2 , 83
85
84
54
48
47

87
Calscope
83
Cambridge Kits
83
Caranna C
54
Catronics Ltd
Chromatronics
6
Colomor (Electronics) Ltd
6
Continental Specialities Corporation ... 59 , 87
Cox Radio (Sussex) Ltd
82
C.R . Supply Co
82

Manor Supplies
Maplin Electronic Supplies
Marshall A (London) Ltd
Mhel Electronics
Monolith Electronics Co Ltd
MRS Communications

D.E.w. Ltd

84

Osmabet

88

Electrovalue Ltd
Electronic Mail Order
Envirosystems Ltd

6
88
2

Partridge Electronics .
Powell T
Progressive Radio

48
59
14
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12
Cover IV
70
83
2
36

R.S.T. Valve M ail Order
Rad io Componen t Specialists
Radiofon
Radio Shack .
R & TV Components
Sandwell Plant
Science of Cambridge
Scientific Wire Company
South Midlands Communications Ltd
Spectrum Communications
Stephen-James Ltd
Swanley Electronics .
Tandy Corporation (U .K.) Ltd .
Technomatic Ltd
Teleradio
Tempus
Thanet Electronics
Tornel Engineering Co
T.T. Electroni cs

14
88
54
35
18
83
16, 17
83
60
84
36
8
9
8
36
4
Cover III
4
10

V & F Small craft
Van Karen Publishing

14
82

Waters & Stanton Electronics
Watford Electronics
Western El ectron ics
Williamso'n Amplifications
Wilmslow Audio
Wintjoy Ltd

53
86
36
83
8
48

Zycomm Electronics Ltd

87

I

l
Y

BAKER SPEAKERS
"STAR SOUND"

t ,

4, 8 or 16 ohms.

mode l. 4, 8 or 16 oh ms
Res po nse 30 -

£ 2 2 .':

16,000 •

d0 me
2

12 in 100W mode l
8 o r 16 ohm

,
6

£29

Illustrated

Pos t £ 1

ISW model

£10·95

8 ohms

Post £1

:""
.;.(

Cl
...

'IIJI

GOODMANS 20 Watt Woofer
Si ze 12 x 101n. 4 ohms
£8 50

£2.00 -

GOODMANS TWIN AXIOM 8
Cona
£9 . 95

.

' ..

...

.

'-

LOW VOLTAGE TRANSFORMERS : Prim 240V ac.
6·3V l ·SA £3,00; 3A £4,15; 6A CT £7·90; 12V l ·SA
£3·75; 3A CT £7·90; 6A CT £9·75; 15V O·SA £3 ·00; 18V
l ·SA CT £7·90; 24V 1·5A CT £7·90; 3A CT £9,75; SA CT
£18·00; 8A CT £29,25; 12A CT £37·50; 40V 3A CT
£13,50.
MIDGET RECTIFIER TRANSFORMERS' Prim 240V 00.
6-O-6V l ·SA or 9-0-9V lA £3,40 each; 12-0· 12V l A or
20-a-20V 0·7SA £4,15 each: 9-0-9V 0·3A or 12V-0- 12V
0·2 SA or 20V-0-20V O· lSA £3·00 each
LT TRANSFORMERS TAPPED SEC : Prim 240V ac.
0- 10- 12·14- 16- 18V 2A £7·50; 4A £9·40; 0- 12- I S-2024-30V 2A £B·25; 4A £12,00; 0-20-30-60V l A £9·00;

' H .A .C .' w ell known b y amateur constructo rs for its Short Wave receivers, now ofTers
a co mplete range of kits a nd a ccessories
whic h have been up-d ated to s uit the novice
and th e expert.

_;

E.M .I, 13! X 8in SPEAKER SALE!
£9.95

TRANSFORMERS TO ORDElI

We have ca pacity for the supply o f transformers to specification. either one off. or production runs, your enquirie!; please.

WORLD-WIDE RECEPTION

8 o r 16 ohm s.
Send for l eaflets on D isco, P. A . and Grou p Gea r.

With tw ee te r. And crossove r.
lOW State30r 8 ohm.

H.A.C.

OSMABET LTD

SHORT.WAVE
KITS

."

R.C.S, MINI MODULE HI-FI
KIT 15 X atin 3-way Loudspeaker System, EMI Sin,
Bass Sin, Middle 3in. Tweeter with 3-way Crossover
and Ready Cut Baffle.
Full assembly instructions
supplied. Response = 60
to 20,000 cps 12 watt RMS.
8 ohm. £10 ·95 per kit.
Two kits £20.
Postage £1. Each kit.

£ 12 ·00 INCLUSIVE - the ever popular
an d easy to co nstruct OX receiver Mark
Ill ; co nta ining all genuine sho rt wave compo nents, drilled chassis, val ve, accessories
and full instructions.

:n'

AT LAST - a battery eliminator kit, which
will last you a lifetime - fo r us e in all
H ,A.C . valve receivers, H ,T . batteries are
now uno btainable, this will sol ve your
p roblems fo r o nly £8 ·00.

Goodman 5" Hi- Fi speaker 5" mid ra ng e, C/M 8 25
'£6.50. Goodman 3+" Tweete rs CIM, 80 for 2 5W syste ms.

£2.50.
" INSTANT" 8ULK CASSETTE(TAPE ERASER

Instant erasure of cassetles, and anv diameter of taoe spools.
demagnetises tape heads, 200/240V ac. leafl et £8.00.
EDGWISE LEVEL METER FSD 200lpA
Size 1 9 x 18 x20m m 8000 £1 · 50.

T TWIN TRANSISTOR RECEIVER ,
selective, se nsitive and with fa ntastic recep·
tio n, yet need in g o nly a single PP3 battery,
at £ 14 ·50 th is receiver is outsta nding value,
and will give you hours o f interest and entertainment.

CHARGING METERS Iti" diameter

2 A or 3A £1 · 25 each; 5A or l OA £1 ·50 each.

SINGLE STRANDED WIRE PVC COVERED

32/0.2 mm t l OA) black or blu e, £6 .50 l OOm. 0 .5mm £ 2 .50
100m special prices per 1 OOOm and over.

POWER SUPPLY. TWIN OUTPUT Prim 240V 00 :

New , British manufacturer, s moothed d.c. output 20V, 1.5A.

plus fu rther 12V
O/ P TRANSFORMERS FOR VALVE AMPLIFIERS

N EW - T RIPLE-T RECEIV E R , a more
ad vanced super three transistor receiver,
lo ud, clear receptio n, value unequalled at
bargain intro ductor y price o f £20 ·00.

P.P .. sec tapped 3-8· 1S0 A-A 6KO. 30W £17 ·50; A-A 3KO
SOW £26·00; 100W IEL3 1. KT88 etcl £35·00.
G.E.C. MANUAL OF POWER AMPLIFIERS

Covers valve amplifiers 30W to 400W £1 . 25.

MULTIWAV SCREENED CABLE. PVC COVERED

3 6 way £1 ·00; 25 way 75p; 14 way SOp; 6 way 25p ,

A ll o rders despatched within 7 d ays. Send
stam ped and addressed envelor now for
free d escriptive catalogue 0 kits and
accessories.

CONDENSERS Ac SOHz. 4.33/2SOV: 6/330v. £1 :50.
Elect rolvtic 400 • 400V 75p; 2000/30V 30p; 2200/40V
6/ 160V 30p each, 2mfd
CARRIAGE EXTRA ON ALL ORDERS
ALL PRICES INCLUDE V.A.T.

SORRY, NO CATALOGUES WITHOUT S.A.E.

1

R.C,S. LOUDSPEAKER BARGAINS
3 ohm . 6 x 4 in. (1·50. 7 x 4in £ 1·50. 8 x Sin. £2· 50. 6tin.
£1 ·80. Bin. (2·60. l Oin. £3·50. 12in. (4·50.
12in. £4 ·50.10 x 6in. £3·50.

a.c.

30 to 4000 watts, many types ex s tock. lists.

MAINS TRANSFORMERS. SPECIAL OFFER . Prim
240V ac. 300-0-300V 80 Ma; 6.3V 1ACT; 6.3V 1A £5.50;
2S0-0-2S0V 60 Ma; 6.3V 1 A £3.00; 2S0V 100 Ma. 6.3V
2A £4.00; 9V 3A £2.50; 2SV 300 Ma 90p.
LOUDSPEAKERS

"H.A.C."SHORT-WAVE PRODUas

CaU .... by appointment only . S.A . E. Enquiri ••# Uats.

".0. Box No. 16, 10 Windmill Lane
Lewe. Road, East Grin.tead, West
Su...x RHI' lSZ

46, Kenilworth Road, Edgware, Middsx.

LOW VOLTAGE ELECTROLVTICS
1, 2, 4, 5, 8, 16,25, 30,50, 100, 200m F 15V lOp.
SOOmF 12V ISp ; 25V 20p ; 50V 30p ;
1000mF 12V 17p; 2SV 35p; SOV 47 p; 1200mF/76V BOp.
2000mF 6V 2Sp ; 25V 42p;
2500mF 50V 62p ; 3000m F 2SV 47p; 50V 6Sp.
3300mF 63 V £1·20, 4700m F 63V £1 ·20 , 2700m F/76V £1.
5000mF 35V asp. 5600m F/76V £1 ·7S.

HAS 8YG.

TV VALVES

AERIAL BOOSTERS

Any
5-80p ,
10-£ 1 . 50 ,
50-£6 .00. Your choice from the
following - ECC82 . EF80, EF183 ,
EF184, EH90, PCF80, PCF802,
PCL82 , PCL85/ 805·, PL504,
PY800, PY88 , PFL200.

HIGH VOLTAGE ELECTROLVTlCS
S/350V 35p'
S+ S/4S0V 75p 50+ 501300V sOp
16/350V 45p
S+ 161450V 75p 32+32/450V 9Sp
321SOOV 7Sp
16+ 1614SOV 75p l00+1()OI275V 6Sp
SO/3SOV BOp
32+321350V 75p 150+2001275V 70p
MAN V OTHER ELECTROLVTlCS IN STOCK

Colour
TV
Valves
PL508-PL509 / 519
PY500/ A-PL802 . All tested
65p Each.

SHORT WAVE 100pl air s paced ganga ble t une r, 9Sp.

TRIMMERS 10pF, 30pF, 50pF, Sp . l COpF , 150p F, ISp.

CERAMIC , l p F to O·Ol m F, Sp . Sil ver Mica 2 to SOOO pF , 5p,

PAPER 350V·0.l 7p; 0' 5 13p: Im F 150V 20 p; 2m F 150V 20p
400V-Q ·OOI 100' 05 5p ; O' l ISp; 0·25 25p ; 0'47 35p.
MICRO SWITCH SINGLE POLE CHANGEOVER 20p.

Tel: 01-958.9314

-

SUB·MIN MICRO SWITCH, 2Sp. Sing le po le cha nge ove r.

Aerial amplifiers ca n produce
re markable improve ment on the
picture and sound in fringe or difficult areas.
B45 - For Mono or Colour th is is
tunable over c o mpl e te UHF
te levision band.
B 11 - For stere o o r s tandard
VHF/ FM rad io.
Next to th e
£5 .70 each.

set

fittin g.

Price

TWIN GANG, 385 + 385pF 80p ; SOOpF slow mo lion 75p.

365 + 365 + 2S + 2Sp F. Slow moti on dr ive

asp.

Signal Injectors with (pre-set) variable AF. which e mits RF harmonics
into th e UHF band. Protected up to 300 volts DC. Complete with le ads
£5.70 each.

120pF TWIN GANG, sOp ; 365p F TWIN GANG, 75p.

TWIN GANG 25pf s low mo t io n 9Sp

NEON PANEL INDICATORS 2S0V , Amber or red lOp.
ILLUMINATED ROCKER SWITCH , Sing le pole. Red 65p.
RESISTORS. 100 to 10M.
lW, lW, 20 % 2p ; 2W, lOp.

A ll Prices Include VA T at 15%. P & P per Or der 30p. SA. E. for Leaflets. Access Cards.

ELECTRON le MAl LOR 0 ER LTD,

S x 6£1 '40; 10
x 8-£1ALl
'70 ;. 14
16 ,x 10-£2 · 20.12ANGLE
6 xx t9-£1
x '90 ; 16

x

6-

ALUMINIUM PANELS. 6 y. 4-24p; 8 x 6-3lp ; 14 >:
3-40p ; 10 x 7-S4p ; 12 i< 8-70p ; 12 x 5-UPi 16 x 6-70P i
14 x 9-94p; 12 i< 12-£1; 16 x 10-£ 1· 16,

PLASTIC AND ALl BOXES IN STOCK. MANV SIZES

EG Blac k pl astic co ns tructio n box with bru s hed a lum inium
fa ci a siz e 6t x 4! x 2" £1 -50
CASSeTIE MECHANISM. Mono heads. No motor. £3 ·50.

BRIDGE RECTIFIER 200V PIV ta mp IlOp. 2 amp £1·00.
;4

amp £1 · 50. 8 amp £2 · 50.

TOGGLE SWITCHES SP lOp. OPST OOp. DPDT 50p.

MANY OTHER TOGGLES IN STOCK:' PJea • • enqu i re .

PICK· UP CARTRIDGES ACOS , GP91 £2 ' 00. GP94 £2 '50.

SONOTONE 9T AHC Diamon d £3 ·75. Mag neti.: £7

WIRE·WOUND RESISTORS 5 waU, 10 wa U, 15 waU15 p.
CASSETTE MOTOR. 6 volt £1 ·00.

MAINS TRANSFORMERS
6V. 506mA.

.. ... £2·00

6·0·6V 100mA ............. £ f· 80

12V,·I00mA ......... £1 ·30

12V,3 a mp

12V. 750A ........... £1 ·75

40V,
amp..
. .... £3 · ' 0
20V, 1 am p .. , . .. . . ,. £3 ·00
20V -O-20V,1 amp . " .£3 · 50
30 V-0-30V , 2 a mp .... £. · 80
2 of laV, 6 a mp , each £11 ·10
12-0-12V. 2 a mp .... . . £3 ·50
9V ,i'am p . . .. , ....... £1 · 50
28V , 1 a mp+28V 1 a mp £5 ·10

20V, 40V, 60V , 1 amp .. £4 ·00
Access- Barclay-Visa.

_ _ _ __

BURGLAR ALARMS
WE HAVE STOCKS OF EVERYTHING YOU NEED.
CALLERS WELCOME. O .. EN , DAYS
EX .. RESS POSTAL SERVICE
FREE CATALOGUE SEND S.A.E.
MAXIG

III TDAc:n l

32·0·32V 6·5A . . . . .... £\1 ·00
Usts 2 0 p.

Clos ed Wed.

Components Specialists

337
CROYDON , SURREY , U. K .

SPECIAL OFFER

1 8 SWG steel plastic coated
bell box with FREE
ADE sticker

10V,30V, 40V,2a mp .. £3· 50

10-0-t OV 2am p ...... £3 ·00
30V , 5 am p an d
17V-O-17V , 2 amp . . £4 ·00
O. 5, 8, 10,1 6V,tamp .. £2 · S0
9V , 3 am p . .... .. . .... £3 ·50
15-O-15 V 2 amp
.. £ 3 ·00
30V .2 amp . . ....... £3 · 50
30V. 1i amp ........ , . £3 · 30

Radio

. . . £3 ·50

62 Bridge St. Ramsbottom . via Bury. Lancs.
______

£5.00
Inc. VAT and postage

&
L.:::,

LJ .
.

Mains Battery Control Unit
with full test facilities

£23.00
incl. VAT & P. & P.

A. D. E.(SECURITY) CO.,
217 WARBRECK MOOR
AINTREE, LIVERPOOL
TEL : 051·525·3+40
STO .... RESS ! Trade "ric. Li.t Available
Appl ication. on Official Stationery only
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t lliICOM,

FM

SSB • • • CW
ICOM does it again!
• • •

IC2E
AT LAST! A two-metre FM handy Talkie from
the famous ICOM stable; probably the
smallest sized one, too!
The IC2E looks like being one of the most popular pocket
portables on the market - mainly because it is just that - a
pocket portable. The photograph shows just how small it is.
The specification graphs supplied to us by Icom show that
its performance is well up to the high standards Icom set
themselves, with a clear transmission (all spurious signals
are better than -65dB) and a sensitive receiver. The standard battery pack supplied is 9V and this gives 1.5W output.
For an even smaller set, one can use the 6V pack for 1W or
if you don't mind it being a bit longer there will be a 12V
pack available giving 3W for about 150 minutes for 30%
TX/RX. The highly competitive price includes helical antenna
(with BNC connector), rechargeable battery pack and a
battery charger.

£159 inc. VAT

CHECK THESE FEATURES:FU llY SYNTH ESIZE D - covering 144-145.995 in 4005KHz steps.
POWER OUTPUT - 1.5W with the 9V rechargeable battery pack as supplied - but lower or higher output available with
the optional 6V or 12V packs.
BNC ANTENNA OUTPUT SOCKET - 50 ohms for connecting to another antenna or use the rubber duck supplied .
WEIGHT - 450 grams with supplied power pack and antenna.
DIMENSIONS - height 116 mm (without battery pack) , width 65 mm, depth 35 mm.
SEND/BATTERY INDICATOR - Lights during transmit - when battery power fails below 6V, it doesn't - indicating the
need for a recharge.
FREQUENCY SELECTION - By thumbwheel switches indicating the frequency.
+5kHz SWITC H - Adds 5kHz to the indicated frequency.
DUPLEX SIMPLEX SWITCH - Gives
or plus 600kHz or minus 600kHz transmit.
HI/lOW SWITCH - Reduces power output from 1.5W to 150mw reducing rapid battery drain.
EXTERNAL MICROPHONE JACK - if you do not wish to use the built-in electret condenser mic, an optional
microphone/speaker with PTT control can be used. Useful for pocket operation.
EXTERNAL SPEAKER JACK - For speaker or earphone.
This little beauty is supplied ready to go complete with nicad battery pack, charger, rubber duck AN 0 the famous
THANETWARRANTY.

THANET ELECTRON'ICS LTD
143 RECULVER ROAD, HERNE BAY, KENT, 02273 63859
Phone-or put a message on the ansafone for further details
ALSO AVAILABLE FROM OUR SHOP IN HERNE BAY

MICROWAVE MODULES
STANDARD BEARCAT

WESTERN
GWHIP

ANTENNA SPECIALISTS
J-BEAM
YAESU MUSEN
RSGB PUBLICATIONS

HP AND PART EXCHANGE WELCOMED

Road Haywards Heath SU5SCJt PRACTICAL W IRE LESS is sold subject to the following conditions. na mely that it
not. wit ho ut the written consent
the Pubhshers rirst haYlng been given. be lent. resold . hired o ut
or otherWise disposed of by way' o r Trade at more than the recommended selling price shown on the cover. excludmg Eire where .the . sell ing price.
to
. .and that it shall nqt be lent •. resold. hired ,?ut or
otherwise disposed o r in a mutilated condition or in any unauthorised cover by way or Trade o r affixed to o r as part or any publication o r adyertlsmg·, Illerary or pictOrial matter wha tsoever.
""
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