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Easy access to Highbury via Victoria Line (London Transport) British Rall AND V.A.T. AT 8 OR 1257, AS APPROPRIATE

LARGE STOCKS OF NEONS, NUMICATOR TUBES, SINGLE AND MULTIPHASE HIGH CURRENT RECTIFIER STACKS, CAPACITORS OF ALL
T TUNERS ALSO SOME HIGHLY TECHNICAL EQUIPMENT AND PARTS FOR

TYPES INCLUDING PHOTO-FLASH AND IPJOTO

ART, T
DUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS

Manufacturers (Large and Small) we welcome your enquiries. Overseas Buyers/Agents etc. let us know your requirements.
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© |PC Magazines Limited 1977. Copyright in all drawings, photographs and articles published in "Practical Wireless™ is fully protected and
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by “Practical Wirelesg" to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it.
Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers’ products other
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GREENWELD

443 Millbrook Road Southampton
S0O1 OHX Tell(0703) 772501

7Ib BARGAIN PARCEL
ds of new pots,
It Pc
Boards with aemlconduclor:, joads
of odds and ends. Amazing value at
only £3-30.

COMPUTER PANELS
Large quantity alway: avallable; 3ib
asstd. £1-75; Tibs £3-85; 56lb £18.
Pack with about 500 components inc.
at least 50 transistors £1-00; Pack
with 12 High quality panels, inch. IC's,
power transistors, multiturn trimpots,
hundreds of small signal transistors,
res|stors, zeners, capacltors, etc.

panels £1:20.
PC ETCHING KIT MK 1l

Now contains 200 sq.ins. copper clad
board, 1lb. Ferric Chioride, DALO
etch-reslist pen, abrasive cleaner, two
miniature drili bits, etching dish and
instructions. £4-15.

FERRIC CHLORIDE
Anhydrous technical quallty in 1lb
double sealed packs. 1Ib £1:00; 3ibs
£2-18; 10ibs £5-60; 100lbs £39- 00.

FIBREGLASS PCB
Larue quantity of offcuts, all usable
eces. 200 sq ins, single sided,
dOUbIe slded or mixed £1-40.

DEVELOPMENT PACKS

50V ceramlc plate capacitors, 5%. 10
of each value 22pF to 1000pF, total
210 caps. £2-70.
CR25 carbon fllm 1/3rd watt reslston,
5%, 10 of each value 10 ohms to 1M,
Total 610 resistors £6-00. Elactro-
Iytlcs. wI re ended 25V working 10 each
, 4-7, 10, 22, 47 and 100mfd,
70 cnpacltors for £3-20. 400mW
zeners 5% 10 each 3V to 30V, 260
“1In all. Only £14-00.
1 watt Metal Film retlston. 5/
10 of each value
E12 series. Total 680 realnton £1z oo.
Polystyrene capacitors, 160V 219
10 of each value from 10pF to 10.0009 b
Total 370 capacitors £12-50.

COMPONENT PACKS
400 asstd. carbon resistors £1-35
100 Wirewounds 2-15W £1-50
200 Miniature resistors, %, ¥ and‘:tvg.,

200 poly, mica, ceramic caps £1-10

100 Polyester, *01-2-2uF £1-00
200 PC resistors 5p
TAPE DECKS

Data Tape Deck by D-Mac. Reel-to-
reel, takes 3” spool. 2 heads, 12V
motor. 3 uolltlon swltch. 17 trans-
istors, R's, C's 6A SCR, min
6V relay, etc. ln good condmon but
not new. Size 225 x 165 x 120mm hloh.
Reduced to clear £4.

1 WATT AMPLIFIER

PCB 100 x 80mm with LM380 and
assoclated components to make 1W
amp operating from 8V. (Can be
Increased to 3W output by raising
supply voltage and fitting heat sink),
Complete with volume control.
Connexlon sheet included. Also on
the board is a speed control circult
comprising 10 transistors, 2 presets,

pole 3 way switch, etc., but no
data on this. Qnly £1.

5V 12A REGULATED
POWER SUPPLY

Brand new boxed fully stabillzed
PSU, complete with instruction
manual, Load regulation 0-15%.
Thermal & Electronlc overload
protection. Only £24-00.

nly £2-75. 1
7400 IC pack—20 74 series IC's on

MOTORS
240V ac 80rpm. High torque, drive to
6mm shaft 20mm long. Size 70mm
dla x 55mm £2-20.

LED DIGIT DRIVER
1TT type 7105. 16 pin DIL package.
Supplied with data sheet. 8 for £1.

VERO OFFCUTS

Pack A, All 0-17

Pack B, All 0-15"

Pack C, Mixed

Pack D, All 0-1” plaln
Each pack contains 7 or 8 pleces with
a total area of 100 sq ins. Each pack
is £1-30. Also available by weight,
1lb £3-45, 10ibs £28.
We are aiso VERO wholesalers—
Trade price list on request from
Bone Fide Companies,

VEROCASES

Plastic top and bottom, ally panels

front and back.

Type 1410 205 x 140 x 40mm  £3-70
1411 205 x 140 x 75mm  £4-17
1412 205 x 140 x 110mm  £5-20
1237 154 x 85 x 40mm £2-83
1238 154 x 85 x 60mm £3-05
1239 154 x 85 x 80mm £3-75

PLASTIC BOXES
Professional quallty, two tone grey
polystyrene with threaded Inserts for
mounting PC Boards.

Type 2518 120 x 65 x 40mm £2-42

2520 150 x 80 x 50mm £2-68

2522 188 x 110 x 60mm  £3-72

Sloping front version,
Type 2523 220 x 174 x 100/52mm £6-90
Type 1788171 x 121 x 75/37-5mm £4-85
Gen Purpose plastic potting box
71 x 49 x 24. In black or white 40p
Hand Controller box, shaped for
ease of use In the hand, 94 x 81 x23r.n‘m
P

S-DECS & T-DECS

S-DEC Breadboard £2-
T-DEC Breadhoard £3-75

MULTIMETER MODEL LT22
whata | - |

BARGAIN

Probably one of the lowest priced
meters featuring a mirror scale,
overload protection and 20000 ohms
per volt sensitivity. A modern styled
meter with unusually clear scale
markings. Ranges: DC Volts 0-0-5-
2-5-10-50-250-1000 AC Volts 0-10-50-
250-1000 DC Current 0-504A-25mA-
250mA  Resistance  0-50k-500k-5M
(MId Scale 300-3k-30k) db's 4 ranges
—20db to +42dB. Size 130 x 90 x
42mm. £12:70.

TRANSFORMERS

All have mains prlmarlen. secon-
darles as foliows: 6-0-6V 100mA 93p;
9-0-9V 75mA £1-00; 12-0-12V SOmA
85p; 12-0-12v 100mA £1-10; 6.3V 1*
£1-95; 6-0-6V 11A £2-30; 8-0-8V 1A
£2- 55. 12-0-12V 1A £2- l5. 12V 5A
£3-65; 12V BA £4-35; 20V 55mA 90p;
22V 100mA £1-00; 20V 50mA 80p;
Mullltappad typel. 0-12-15-20-24-30V
1 £3 $0; £5-00; 20-0-20V 2A

T 24V SOOmA £1- 65; 20V 2tA
EA 15 14V 1A £2,

1977 CATALOGUE NOW AVAILABLE—MUCH BIGGER AND BETTER,
WITH DISCOUNT VOUCHERS. ONLY 30p + 15p POST.

Qur retall shops at 21 Deptford Broadway, London, SEB (01-692 2008) and
38 Lower Addiscombe Road, Croydon (61
tised goods for personal callers only. Ring them for details.

Al prices quoted incfude VAT and UK/BFPQ ;:mslau:d Most orders despatched

-688 2950) stock some of the adver-

M ORDER VALUE £1

Oﬂ’\clal Orders

on day of receipt. SAE w'Ith enqulrlen p|ease. MINI
etc

| Involcechurus £5). Export/
for bona-flde

ie enquirles

le liat now

traders Surplus components always wanted.

MINIATURE

oOLDERING IRON

IDEAL tor HOBBYor TRADE

SAFE: Complies with Consumer f
Protection Regulations BS No.3456 2/14

The has a new
method of bit -securing (pat. pending)

PRICES: (including VAT and P and P}

IRONS £3:70¢ach. BITS 41p cach
{Bit type 20 fitted as standard).

and a built-in suspension hook. =
All parts are very easily replaced. ]
Insulation tested at 1500 V. ac. a
BIT SIZES: @
19 {I'5 mm} 20 (3-0 mm) E
21 {45 mm) 22 (6-0 mm) g
P
(]
=

Cheques/P.Orders to Manutacturers and Distributors :

Irowle Enguiries Welcome
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Big saving, good looking, fast checking NEW Doram

DIGITAL MULTIMETER-
BUILD IT YOURSELFAND SAVE
UPTO £40!

A clear, functional multimeter,
featuring extremely accurate digital
display, in superbly styled

. shatterproof carry-case. It could cost
£100! But the complete Doram kit
with case, printed circuit board, leads
and all components is yours for just
£54.50 plus £4.36 VAT.

Based on Ferranti technology
with accuracy + 0.6%, the new
Doram Multimeter is an indispensable
tool at a terrific saving. Measurement
is.indicated by a 3 digit display
updated twice per second -
display flashes to indicate overioad.

hY

KEY DATA

200mv, 2V 20V
200V, 1000V _Inpu

impadance 4 2Mn Mammum
sensitivity 100sV

Volts AC  200mV, 2V, 20V

200V, 500V Input rmpedance
42Mn Maximum sensitivity

00sV

And it saves you money beforeit's
even built!

DEPEND ON DOXAmM

Thousands of kit makers do for top value and
modern technology
Doram Electromes Ltd, PO Box TR8, Wellme'\l°s1
Road industnal Estate. Wellington Bridge, Leeds.
Yorkshie L512 2UF
pstered in London No. 1155856 Directors
R A Ngder B Tarmer F Chabie

_——————\

Yes, | want to save up to £40

Please send me (subject to availability) . complete kitls) for Doram DIGITAL MULTIMETER at
(€54 50 + £4 36 VAT incl, p & p) total £58.86. | understand | can return the unused kit(s) wathin 7 days
and clmm my money back 1f kitis) returned undamaged in the form received and ready for re-sale

Please send me. . complete DORAM KITS CATALOGUE(s) showang an additional 25 kits, at 25p each

Current AC/DC 2004 A 2mA, 20mA
200mA 2A

Resistance 2000, 2Kn, 20Kn 200K n, 2Mn

1 enciose cheque/PO value |

NAME {BLOCK CAPITALS) )

ADDRESS

TOWN |

COUNTY

POST TO DORAM ELECTRONICS LTD, DEPTP.M.1.PO BOX TR8,LEEDS WEST YORKSHIRE LS12 2UF
b LB EEE NNl N 4
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&2< 100 WATT DISCO SYSTEM

- . 3
(1) TWIN T/TABLE CONSOLE Price includes

Ternis

with PRE-AMP, and DHigh Q_uaslit_y
POWER OUTPUT STAGES h»;vam-c;‘ tick
(2) & (3) PAIR 50 WATT L'SPEAKERS ;ﬁ':gﬂ'e

including 12" LINITS

FULL HEADPHONE Cablnst with 13,
MONITORING FACILITIES

CONSOLE COMPLETE WITH LID

5-00

Carr. £3-00

WRITE OR
PHONE
for Free catalogue

40 WATT SYSTEM £99-95. 200 WATT SYSTEM £]99- 9
OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES

DISCOMA]OR/ 100 TWIN TURNTABLE POWER CONSOLE £129-95

. Twin Full size BSR turntables. Bonotone or Acos Carr. £3-00
pi2 Cartridges with Dlamond Btylli. Facilitlea as TDI Console but with
3 ’éu‘ built-in 100 watt Power Amplifier complete with lld. Terma:

Deposit £19-98 and 18 fortnightly pymnta. £7-03 (T:t-11 £146-49)

DISCOMAJOR/200  £149-95

200 watt verslon of above. Terms: Dep. £29:95
and 18 fortnightly paymts £7-87 (Total £171-:61)

RSC PHANTOM 50 COMBO AMP. £69-95

Ratlng 50 watts. 3 Inputa, 2 vol. controls—Bass, Treble Presence. Carr. £1-50
8nitable for I.ead or Rhythm Guitar, mic., Radio, Tape ete. Inc. High Flux 12"
50w Speaker. Dep. £10-05 & 8 mthly prts £8-71 (Total £80-63). (PHANTOM 50G

with

100W POWER (SLAVE) AMPLIFIER -
o Suitable for use with | £75.95

DISCO-Consoles. Also for increasing output of lower-
powered Amp. Dep. £9:00 and 8 mthly £49.95
pyts of £6-05 (Total £57-40) Carr. £1-50

100 -~ 100W MODEL £69-95 carr. 150

TITAN 100W BASS BINS £99-95

High quality 15” high flux Bass Unit and J104 Hor
Tweeter In folded horn eunclosure providing amazing leve
of sound output. Terms Dep. £14-85 and 18 {'tn'tly pyts

Or DEP. £16-49 and
18 fortnightly pymts.
26-11 (Total £126:47) Carr. 83

TD2S STEREO VERSION

Deposit £80-00 and
18 fortnightly pymts £6-18 L} OF ABOVE
(Total £195-24) Carr. £4-00 ‘ |2

Also avallable: 200 WATT SYSTEM £l 99.95

D

TR T I1SCO CONSOLE
POWER DISCO CONSOLE Incorporating twin BER type
with integrul Power Amplifier. turntables and Bonotons or Acos
Twin Juck output socketa glmidtzel ’ vlvmx ?rln:no:;d ltyl};

* TWIN FULLSIZEB.S.E. atable. Al M ONITORIN
TURNTABLES with cuelng device. furotable. ~Also MONITORING

FACILITIES, plos Treble and

% CARTRIDGES with Diamond Styll Bass Controls. Separate input

% 3SEPARATE VOLUME CONTROLS for ‘mike’ with vol. conirol.
for each turntable and Microphone Black Vynide covered

£109°96

£5-58 (Totul 21

15.39) Carr. £3.

FANE HIGH POWER SPEAKERS -

Power ratings R.M.S. Cont. 2 YRS GUARANTEE
*Gauss 14000 Imp 8-15 ohms. CARR FREE.

POP 33T 12” 33w £13-95 Dual cone. Full range

*POP 50/2 Il” 50w £15-99 Dep for Pair £8-00 and

8 monthly pymts £3-54 (Total £36-32

*POP 60 15” 60w £25-95 Dep £7-00 & 8 monthly

pymts £2-87 (Total £29-96

*POP 100 18” 100w £44-95 Dep £10-00 & 8

monthly pymts £5-17 (Total £51-36)

TITAN TA/SOA 50w AMPLIFIER

Bolid state, 3 sep. controlled inputs plus Master control.
Bass, Treble & Presence Controls. Vynide covered cab.
with corner protectives. List price £60. Terms: Dep. £4

& 8 monthly paymts £8-05. i
(Total £57-40). Carr. £1, £49-95
Matching Cahinet Qnkre. 7> 127 £29-85 2 x 12”7 £49-85

TITAN TA/100A IOOW AMPLIFIER

TWIN CHANNEL—4 INPUTS £49. 95

(NORMAL OR BRIGHT)
A De-luxe professional unit with arr- £1'50
many facilities. R.M.S. Rating. Matching
2 x 12”7 120w Cabinet speaker £49.95. with
above only. Carr. £2.

speakers by
FANE

TITAN GROUP/DISCO SPEAKERS
GUARANTEED 5 YEARS Carr.£1. uniter £18, over this add 5 per £1.

Full range of

Rating RMB
Imp 8-15 ohms

st RBC Price

T12/45 12” 4w £15-80 21195
; T12/60A 12” 60w €21-00 £13-95
E‘.°f1‘t‘.'s'sgr TI2/10012% 100w £36-00 £24.95
IZNUNE DY | 115/60 15”7 60w £26:00 £18.99
PULSAR | 135/70 1587 70w £2800 £19-85
Group T15/100 15” 100w  £41-00 £29-98
Equngmem TI18/100 18” 100w £47-00 £35-95
y e
CARLSBRO | CABINETS FOR ABOVE SPKRS ;7 4.y

Beautlfully finished in black Vynide with Vynair fronts
fitted protective carner pleces. Yarious sizes and cut-outs.
TEI 1 x 127 £1095. TE22 x 12~ £16-95

Low Deposit Terms on orders over £20

INTEREST REFUNDED on Credit Purchases settled in 3 mths

TITAN TA/100C COMBO

100w R.M.S. Amp. incor-
porating a fabulous Fane
Crescendo 12”7 100 watt spkr
for really superlative results

ith Lead Guit:

Wi e s £119-95
Or Dep £17-95 & 18 f'tntly
payts £6-69 (Total £138-37)

TITAN ‘ADD-ON’ HIGH FREQUENCY HORN UNITS

MODEL

MODEL TsgH

MODEL T1H
bighly sensitive Horns.

With single super efficient Horn. Range
3-15 kHz. Tmp 8. Use with max 8Q 2x

12" or single 15” or 18" 8{) Drlve Unlts.
for increased sound clarity and pr

In. tan
Range 3-15 kHz Imp 16(). Use with 8 or
150 2 x 127 or 1 x 15” or 18” Drive Unit

J4a T 8Q

2

/

Bize approx
137 x 34”7 x 37 63" Rating 50 watts
Rating 30-50 R "n

watty Range

4-15 kHz

FANE HlGH FREQUENCY HORNS ‘J” SERIES an corr Fre

MODEL J73 Tmp 802
8lze approx 71" x 3” x

MODEL J104 Tmp 82
Bize approx 104" >
31" % 73" Rating 50-70
st~ Range 2-15 kHz
1 i

kily

Ifier power output to be
Rating 100 watts. 100 watts.

Either model ‘27'95 Carr 75p. Comparable with unita at twice the cost.
Terms: Dep £6-85 & 8 mthly pyts. £3:12 (Total £31-91)

RSC MAINS TRANSFORMERS Ty%ee, FOE vALYE Ribios ¢

AMPLIFIERS (Inc. L.F. CHOKES &
g&'ﬁ];.lgTN;BoAgsigRMExg As previously advertised still avallable.

TRANSISTOR POWER PACK
12v. la. 8110, 6-3v. 1-6a £1-06, 6-3v.2a. £i-10. | AUTO (STEP UP/STEP DOWN)
6:3v. 34 £1:70. 6-3v. 6a. 4260, 12v. 2a,0r 24v. 1-5a. | TRANSFORMERS 0-110/120v 200-
5260 0-9-18v. 1ia. £2:-26, 0-12-25-42v. 2a. 4819 | 230.950v. 80w. £2-90; 160w, 25-20;
260w 26-37; 500w £9-84.

SYSTE

Inecl.

CHARGER TRANS 0°9-15v, 1{a. £2-03; 2¢a. £2-26;
3a. £232; ba. £284. 6a. £3-19; Ba. £3-48.

FAL DISCO LIGHTING |

M £58.95

3 Bpotbanks and bolbs
JINGLE MACHINES from £37-95
ECHO CHAMBERS from £53-95
COLUMN SPEAKERS from £29-95
GROUP/DISCO SPKRS
in CABINETS from

FREE FANE HIGH POWER ‘CROSS-
OVER’ WITH ANY OF ABOV

I or total of
127, 16" or 18~ Drive units must not
exoeed Impedance of single horn or
pair in serles. Pair J44, Bingle J73 or
J104 suitable for ampilfier power up
to 100 watts subject to above ;and

£I I '95 with HPX% -Cross-over’

New Branches at HANLEY
WOLVERHAMPTON,
YORK, LIVERPOOL

OPEN ALL DAY SATURDAYS (S Day Week)
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512
BIRMINGHAM 30/31_Great Western Arcad

Tel. 021-236 1279 (Clolsd Wed.).
CARLISLE 8 English Street. (Closed Thurs.). Tel. 38744
COVENTRY 17 Shelton Sq., The Precinct.Tel. 25983
DERBY 07 St. Peter's Street. (Closed Wed.). Tel. 41361

All items subject to availabl
Prices correct at 1.6.77 E.

HULL 7 Whitefrlargate (Closed Thur

(Closed W
35 Dawson's Way,

LIVERPOOL

Bareclaycard & Accesa
PHONE ORDERS quoting AUDIO HOUSE, HENCONNER LANE, LEEDS. 13.
CARD NO. accepted

lity. TERMS C

HANLEY, Stoke-on-Trent, 44 Piccadilly

s.). Tel. 20505

LEICESTER 32 High Street (Closed Thurs.), Tel. 56420
LEEDS 5-7 County (Meccs) Arcade, Briggate

ed.). Tel. 458252
St.John's Shop-

ping Centre Tel: 108 9380 (Cl. Wed.).

MAIL ORDERS & EXPORT ENQUIRIES TO:

Tel: 0532 57763 1.
MAIL ORDERS MUST NOT BE SENT TO SHOPS
r C.0.D. No 0.0.D. under 83. POSTAGE 50p PER

& O.E. ORDER OB AS QUOTED Phone or Write tor FREE CATALOGUE.

NEWCASTLE UPON TYNE 59 Grainger St.
(Closed Wed.). Tel. 21469
NOTTINGHAM 19/19A Market Street
PRESTON {Closed Thurs.}. Tel. 48062
4t Friargate Walk. St. Georges Shoppg Prec. Tel. 51979
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.)
STOCKPORT (Closed Thurs.). Toﬂ zons
8 Little Underbank (Closed Thurs.). Tel. 480-077

DARLINGTON 19 Northgate (Cl. Wed.). Tel. 68043 LONDON 238 Edgware Road, W.2. (Closed Thurs.).
Bg\?‘lggg?::lyéﬂnasway (Clcxed Eues )éTs'I 468058 = 5 (ClT.I d7v:\’/ 132)9 SUNDERLAND 5 Market Sq. ‘:'\3\7.: Wed) Tal 7057!
ueenagata, aterdale Centre. MANCHESTER 60A Oldham Street ose (] ulfrun W.
e o (Closed Thure). Tel. 6208: . 236 2778 WOLVERHAMPTON, (CI'd Thurs.) el 26612
01 Lothlan Rd. (CI. Wed.). Tel.220 9501 MIDDLESBROUGH 103 Linthorpe Rd. Tel 210385
GLASGOW 326 Arpyle St. (CI'd Tues.). Tel. 2484168  (Closed Wed.) YORK, 5 church st. (Closed wed.) Ul S583
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a radio
amateur.

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

Brechure, without obligation to:

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

£.0.Box 166, Jersey, Channel Islands.
NAME

ADDRESS

Are you receiving us? NEW Doram

DIGITAL FREQUENCY
METERYOURS FORONLY

+£4.36 VAT The DFM you must have at a price that
£ b could save you up to £25.It's easy to see
how accurate this new Doram meter is thanks
to 4 digit display with extra shift left to check
5 digits for even greater accuracy!

I You can see the well-designed
shatterproof case with its built-in handle/
display tilt-foot looks so much more
expensive than many a kit product.

But Doram kits always give you the best
for less.This complete kit with case printed
circuit boards, all components an
instructions is yours for only £54. 50 +£4.36

AT,

Vi
KEY DATA ———— The meter covers 20Hz to 50MHz with

Frequency range 20Hz to 50MHz n 3 steps [l prescaler (additional purchase) provision
20mvVrm.s allowing you to measure up to 500MHz.

InputImped: MA tief with 30pF [ INPUtimpedance and sensitivity are very
|"pu - jposEe high with read-out accurate toft 0.01%!
nput Coupling ac

Maximum Input 1Vrms ; comes thrdugh loud and
| 2 clear-don't miss this latest Doram digital
|Frequency Standard 1 Mz 001% calibration  f paraain

tolerance
Display sogeenaspaywn | DEPEND ON Wm

shift laft for 5 digit readout
Thousands of kit makers do for top value and

Accuracy 4 1 chgit (01%) modem ogy
iy m Electromics Lid, PO Box TR, Welll
Supply Voltage %20 14&::‘;% m)? 12vde fioad S‘LnduLsénazl Estate, Wellington Bridge. L eeds.
00 ire
prescaler supply o ondon No 1155856 Directors.
R A.Marler, D.! Turner. F Chable.

| I T T S S \
Yes, I want to save up to £25

Please send me (subject to availability) complete kitis) for DORAM DIGITAL FREQUENCY METER at
{£54.50 + £4,36 VAT inc p & p} total £68.86. | understand | can retum unused kit{s) waithin 7 days and
claim my money back if kit{s) returned in the form received and ready for re-sale.

Pleasesendme  complete DORAM KITS CATALOGUE (s} showing an additional 25 kits at 26p each
I 1 enclose cheque/PO value I
NAME {BLOCK CAPITALS)

ADDRESS
I TOWN l
COUNTY

POST TO: DORAM ELECTRONICS LTD, DEFT £.F,1.PO BOX TR8, LEEDS WEST YORKSHIRE LS12 2UF ’
“ TN T I NN S G S
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PERSONAL SHOPPERS ONLY

Viscount IV 20 x 20 Amplifier as illustrated
plus 1 pair of speakers finished in teak
with melamine panets 87 drive unit and
34" approx tweeter.
227 x13" x 103"
size approx.

€450
SPECIAL OFFER

15-WATT KIT IN CHASSIS FORM
When you are looking for a good spsakur. why
not build your own from this kit.
it’s the unit which we supply
with the enclosures illustrated
below Size13” x 8" (approx.)
woofer (EMIj,tweeter, and
matching crossover components.
Power handting capacity
15 watts rms. 30 watts peak.
[1700 PER STERED PAIR
+ P &§P£3.40

‘i

i

S :C? € (.’ € 6?_"

T
|)r Vg ':-\.'
e e —

lustrated 20 x 20 WATT STEREO AMPLIFIER

Supert Viscount IV unit in teak-finished cabinet. Silver fascia with alimunium
rotaty controls and pushbuttons. red mains indicator and sterea jack sacm tzgsn
Functicn switch for mic. magnetic and crystal pick-ups. tape. tuner. and

auxiliary Rear panel features two mains outlets. 0IN speaker and input *+ P &pE210
sockets, plus fuse. 20 + 20 watts rms, 40 + 40 watts peak.

FRE E ‘Lionted Period’ A Free 4 Channel Stereo Adaptor to all
puvthasm of the Viscount Amplifier. Avaulahlz xapnralulv

SPECIAL [T
OFFERS mﬁlsvstems using *

For example starred Products
0uo speaker system } os 11l Viscount Amphiier, MP60 type lurntable complete

PERSONAL SHOPPERS ONLY
DECCA DCI000 Stereo cassette, ready built tape deck. replay / [3!5
record P.C.B. with pair record / replay heads
AM. FM. TUNER P.C.B. with Mullard L.P. 1186. 1185 1181 modules [950
CROWN § push button car radio. LW. MW. 12y Pos. neg. earth Swatts £'5!5
output, fone control complete with speaker and fixing kit. in dash type

qssn

STERED CASSETTE TAPE PLAYER Negative earth only. 3 watts
£36nﬂ

per chafinel output

AM. FM. STEREO MULTIPLEX CAR RADHD/cassette player in
dash fixing Negative earth 5 watts output

£1895

[350

[1.0II

EASY-TO- BUILD
WITH ENCLOSURE

Specially designed by RT-VC
for cost-conscious hi-fi
enthusiasts, these kits
incorporate two teak-
simulate enclosures, two EMI 13" > 8 (approx.)
woofers, two tweeters and a pair of matching
crossovers. Easily constructed, using a few

basic tools. Supplied complete with an
easy-to-follow circuit diagram, and crossover
components. Input 15 watts rms.

30 watts peak, each unit. ‘255‘I
Cabinet size 20" x 11~ x 93~ PER STERED PAIR
{approx.). +p &p€550

£395 +DGD

COMPACT’ FOR TOP VALUE

How about this for incredible bookshelf value
from RT-VC! A pair of high efficiency units

for anly £7.50 - just what you need for low-
power amplifiers. These infinite baffle
enclosuses come to you ready mitred and
professionatly finished. Each cabinet measures
127 x 9 » 5" (approx.)
deep, and is in wood
simulate. Complete with
two 8" (approx.) speakers
for max. power handling
of 7 watts.

1.C. Stereo 8 Track to Cassette adaptor converts, any 8 track
player to cassette player.

GLOBAL Spherical speaker 8 chms. § watts

|llﬂK Multiturn Van:a tunmu pots 6 for

e < VISCOUNT

stersc

COMBI

£6 500
For personal shoppers
only, this unit comprises :
The 20 x 20 Viscount
amplifier BSR MP60 Type
turntable housed in an
attractive teak finished
console with smoked acrylic cover, Approx E
303" x 143" x 74" complete ready to connect 1o the el 2]
spnkar syslom nf uvchnue

S

SPEAKERS Two models - Ouo Iib, teak
veneer, 12 watts rms, 24 watts peak,
1837« 133" < 1§~

- (approx.).
_'*¢34 PER PAIR

Ouo M, ;opwirxf fmsso BSR TURNTABLES BSR sutomatic record
40 watts peak. BSR MP60 TYPE player deck {Chassis form)

Singte play record player with cueing device and

277 - 13" x 11}~ (approx.) GO
h
‘52 REREAIR I(Essa::::rt:::) f15.9 coramic  £9/95
+p&pf?50 P&P£200 head. P&PEZOO s
Cartridges to suit above  “JyRNTABLE illus. | diamond siy)

g . 5 o ylus, and £

EASY TO BUILD A MAGNETIC g Fopular BSRMP 60. | de luxe plinth and 29
RECORD PLAYER XIT _ CERAMIC STEREO [1.95 type, complete with |cover, ) +pbp
Ideatly suited for the - maonem carmdou Rzadv wired ) £4.50 A

constructor who requires
a complete stereo unit at
a budget price, comprising
ready assembled stereo
amp. module, Garrard auto/manuaf
deck with cueing device, pre-cut and

finished cabinet work. Qutput 4 watts

per channel, phones socket and [26“
record / raplay socket

30 x 30 WATT AMPLIFIER KIT -
Spacially designed by R T-VC for the
experienced constructor, this kit comes
complete in every detail. Same
facilities as Viscount IV amplifier.
Chassis is ready punched, dritied and
tormed Cabinet is finished in teak
veneer, Silver fascia and easy-to-
haadle aluminium knobs,

+p &p £4.05

Output 30 + 30 £2q0
watts rms, 60+ 60 peak. +p & pf2.10

CAR 3" I,
RAOIO -g : :
KIT Iocccnuwnrssrmosrmm :

This matching loudspeaker system is hand made,
+ kit cumprises of two 8"diameter approx.
base drive unit, with heavy die cast chassis
{aminated cones with rolled P.V.C. surrounds,
two 337 diameter approx. domed tweeters
comg with crossover networks zuuu

Complete with speaker, baffie and fixing strip.
The Tourist IV for the experienced constructor
only. The Yourist IV has five push buttons,
tour medium band and one for long wave band.
The tuning scale is illuminated and attractive
small aluminium control knobs are used for
manual tuning and volume control. The madern
style fascia has been designed to blend with
most car interiors and the finished radio will
slotinto a standard car radio aperture. MOTOR
Size approx. 7* x 27 x 43", TOP 10
Power Supply Nominal 12 volts AWARD Prlcys correct at oft7 and subleci ®
'(’:;:::: ?r:l::::l'llyv;::::r [1250 f.".‘.‘r';‘.'."l%“;'o".?‘:‘-‘:'JL‘:‘L‘.:«.‘.‘!:’..‘-’E Pmonal Shoppers EDGWARE ROAD, 9.30_a.m.-
+p&pfLs0 :

- Output 4 watts into 4 ohms.

N

+ 4 UU p ] p stereo pair

B Urderglvmq yourcrednurd number nmv

ALL PRICES INC.VAT AT t23% n
GOOLS NOT NESPATCHED OUTSIOE UK =

THV|IC

323 EDGWARE ROAD, LONDON W2

sena stamped addressed envelope  5.30 p. Ha
for aur Tulty descripiive catalopue #C HIGH STREET, ACTON, LONDON W
nd any further information. ACTON. Mail Ordér only No callers
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100 WATT
MONO
7 DISCO AMP
Size approx. ]
14 x 47 x 10} i

it day Thuu.
W3NG -

oas bhadbumi & -

PORTABLE
MONO
0I1Sco
CONSOLE

with built-in pre-amplifiers
Here's the big-value portable disco console from
RT-VC! It features a pair of BSR MP 60 type auto-
return, single play professional series recard decks.
Plus all the controts and features you need to give

] &p£6.50

[6400 ) -

fabulous disco performances,
Simply connects into your
) _nxis!inn s!ave or externa! amplifier,

35-WATT MONO 0ISCO AMP
[2750

+pép
£2.50
Size approx

Here's the mono unit you need 1o start off wnh

"- Gives you a good solid 35 watts rms, 70 watts peak
- " output. Big faatures include two disc inputs, both
-~ for ceramic cartridges, tape input and microphone
%, input. Level mixing controls fitted with integral
-+ push-pull switches. independent bass and treble

s cnmmls andlmasler vnlume

Sloping facia,you can use the controls
without fuss or bother. Brushed alumimium fascia
and rotary controls. Five smooth acting, verticakly
mounted slide controls - master volume, tape level,
mic level, deck tevel, PLUS INTER-OECK FAOER for
perfect graduated change from record deck No. 1 to
No. 2. or vice versa. Pre-fade level control (PFL)
lets YOU hear next disc before fading [6500
itin. VU meter monitors output level. %,
ompul 100 wms RMS 100 waﬂs puak lp & p£4 00 H

PRACTICE GUITAR
AMPLIFIER WITH
BUILT-IN SPEAKER
This budget practice
amplifier, has been
specially designed for the
amatedr. who requires a guality
If- ined unit with all Zinputs -1
for mic or guitar, the 2nd for record player or
cassette deck, it also can be used for cine-sound
amplification. 2 velume controls, 1 for each input,
also base and treble controls. Power output with
internal speaker, 10 watts RMS, with remote
speaker {notsupplied) 20 watts £ P50
RMS Size approx, 177+ 9" x 11",

+papfor

: HOME 8 THACK
CARTRIOGE PLAYER
Automatically switches
Sy
with manual override track selection. This unit will
match with the Unisound modules and is compatable

with the Viscount IV amplifier with Sim teak
. “cahmel approx. 9

R 50‘14"

4x4 STEREO AMP

KIT £14.50 P 6 P £2.6:8¢

For the experienced ) ”
constructor who wants

to design his own stereo.

Kit inciudes all necessary componenis
including constructors manual. Plus Pair of
easy to build 4 watt speakers in kit form, with
teak simulate finish cabinets 12~ x 9 x 5* approx.

o 4 %

PYE STEREO
GRAM CHASSIS

(Complete with
circuit-diagrams)

Complete ready to install—Wave bands LM, VHF
STEREQ. VHF MONO. Controls for tuning volume.
balance, bass and treble. Power output 7 watts
R.M.S per channel 14 watts peak 8 ohms
27X 8" approx chassis speakers and
BSR auto record player deck.

PERSONAL SHOPPERS ONLY ‘3500 .
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Incredible Value in Precision Test Meters

AVAILABLE FROM SELECTED STOCKISTS. WRIT]
MICROTEST 80-1.C.E 20,000 Ohms/Volt 40 RANGES

20,000 Ohms/Volt, (d.c.) 4,000 Ohms/Volit (a.c.) 2% accuracy. V d.c. 100mV to
1kV (6 Ranges). | d.c. 50uA to 5A (6 Ranges). V a.c. 1-5V to 1kV (5 Ranges) 1 a.c.
2502A to 2-5A (5 Ranges). Resistance, Lo~x Ohms, Ohmsx1, Ohmsx10,
Ohms x 100. Quiput Level Measurements 1-5V to 1000V (5 Ranges)

+ 6dB to + 62dB (5 Ranges). Capacitance 25uF to 25,000 uF (4

Ranges). 1000 times overload protection (on Resistance ranges).

Meter movement diode protection. Size (without case) 90x

70x 18mm. Automatic zero, non-parallax mirror scale. Un-

breakable carrying case and probes supplied. Full After

Sales Service available. Pprice £16.15 inc. VAT

The I.C.E. Measurement System includes
a comprehensive range of acces-

sories: shunts, transformers, spec-

ialised probes, transistor-tester etc.

I.C.E. High-Voltage d.c. Probe, Model 18,

Input Impedance: 500M Ohm, nominal (Other

values available to order). The Model 18 d.c.

Probe consists of a highly insulated moulded

plastic body, fitted with a hand guard-ring,

ccntaining a stable, precision 500M

hm resistor, which may be used to

extend the d.c, voltage measuring

capability of analogue multi-meters

or electronic voltmeters, to a maximum

value of 25kV. The probe is fitted with

a prod-tip for connection to the voltage

source o be measured and a connecting

lead terminating in a 2mm plug for inser-

tion into the measuring instrument's d.c.

voltage input socket. (4mm plug avaiiable to

order). £6.42 inc. VAT

-

Electronic Brokers Ltd

Sole tmportets
and Distributors

OR PHONE FOR LIST

SUPER TESTER
680R—I.C.E.

20,000 Ohms/Volt 80 RANGES

20,000 Ohms/Volt 1% d.c. 4,000 Ohms/Volt a.c. 2%
V d.c. 100mV to 2kV (13 ranges). V a.c. 2V to 2kV
{11 Ranges). | d.c. 50uA to 10A (12 Ranges). | a.c.|
2504 A to 5A (10 Ranges). Reslstance Ohms x 1, x
100, x 1000, x 10,000 and Low Ohms, Reactance
Detector 0-10M Ohms. Freq. Measurement 0-5000 Hz
(2 Ranges). Output Level 10-2000V (9 Ranges)
Decibels —24-+70dB (10 Ranges). Capacltance
0-500,000 pF {2 Ranges using malns supply) 0-20,000
HF (4 Ranges using Internal 3 Volt battery). 1000
times overload protection on Resistance ranpes
and meter movement diods protection. 10 Measure-|
ment Functions and 80 Ranges. Slze 128 95 x
32mm. Non-parallax mirror scale. Unbreakable
carrylng case supplied which contains probes,
mains lead, crocodile clips and shorting link.

Price £27.27 inc. VAT

49-53 Pancras Rd., London NWI 2QB. Tel: 01-837 7781

Speed up your precision work with

MINIATURE
POWER EO.UIrPMENT

SUPER 30 KIT - 30 toals incl. drill
without stand £19.39 pp £1

PIS DRILL STAND £5.13 pp 3%
PIDRILL £9.67 pp 38
FLEXIBLE DRIVE SHAFT

£5.94 pp 34p
TRANSFDRMER

continuous ac/12vdc £7.56 pp 81p
VARIABLE SPEED TRANSFDRMER
£9.50pp 8%

Replacement drills, stones,
etc. 40p each. Circular saw blades

burrs,

' Drill can be
set of 4 with arbor £2-50. P. & P. held in
any quantity 25p. 9° x 4" S.A.E. the hand,

please for leaflet and order form

PRECISION PETITELTD

1192 HIGH STREET TEOOINGTON MIDOLESEX TW11 8HG
Tel.01-977 087824 Hour recorded service
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THE NEW
CROFTON
Gi COTV

Please send 1012
15p stamp addressed envelo

The C1 Camera is a completely new design
offering a high speclfication CCTV Camera
suitabie for both professional and amateur
use,

The design offers high sensitivity with

good signal to noise ratio by incorporating
an F.E.T. front end.

Wide range and stable automatic sensitivity
control circuit allows Camera to be operated
in a wide range of lighting condltions.

Ali controls are Internal and once set
remaln stabie over long time periods.

Small slze and welght make this a most
versatile Camera for general usage.

Special one oft Retail Price Including
Vidicon (Less Lens) £140-59 inclusive.

Kits also available.

Send s.a.e. for information.
Secondhand cameras and monitors always
available

CROFTON ELECTRONICS LTD

Dept. B, 35 Grosvenor Road, Twickenham,
Middx. Tele. 01-891 1923
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Electronic Holiday Kits

Push the component
into the T-DeC.
No soldering.
Plug components in and out.
When circuit is proved working,
transfer component by component
Each circuit diagram to exactly same numbered position
has the holes numbered in Blob-Board.
into which the components are inserted.

S-De-K-IT
The perfect kit for beginners, students, professionals This T-De-K-1T contains 1 T-DeC+ control panel +
and all users of discrete components, 1 16 Dil carrier + 4 Blob Boards + 4 ICs + all discrete
This S-De-K-1T contains 1 S-DeC+ control panel, 9 components + instruction book with step by step
Blob-Boards, 20 double ended leads + instruction book  instructions to build:— Burglar Alarm + Sound Fuzz
to build {(no components) Electronic Flasher + Binary Circuit, SR Latch + Two Tone Siren.
Counter + LC Oscillator + 3 Stage Amplifier, Morse
Practice Oscillator, Radio Receiver, Radio-Microphone, = Complete Kit with all Components £13.00 + £1.66
Light Operated Switch, CR Oscillator, Wien Network  Post and VAT
Oscillator, S-De-K-1T complete in ABS box, with
component tray

Normally £6.38 only £4.95 + £1.00 Post and VAT

NB The discrete components to build the above S-De-K-IT are listed but not supplied.

This is because using discrete or surplus components you can buy all the
components very cheaply from your local component supplier.

P.B. Electronics (Scotland) Ltd.
57 High Street, Saffron Walden, Essex CB10 1AA England.
Telephone: Saffron Walden (0799) 22876 Telex: 817185.

Practical Wireless, August 1977

251



LONDON N22 4Sj

CRESCENT RADIO LTD.

164-166 HIGH ROAD, LONDON N22 6E) 888-3206
(also) 13 SOUTH MALL, EDMONTON, N.9 803-1685
MAIL ORDER DEPT.

1 ST. MICHAELS TERRACE, WOOD GREEN,

Phone 888 4474

3-WAY MULTIPLE AC ADAPTOR

‘This compact adavotor allows a large range of battery
powered equipment to be operated from A.C. mains
(220-240V A.C.). Switchable for 6, 7-5 or 9 volts,
current rating iz 300 m/A max. A polarity reversing
coupler is incorporated and the lead is ternnated by a
four way plug offering connections by 2-1 and 2:5um
sockets, 2-5 and 3:5mm plugs. The sealed moulded unit
is fitted with a 3 pin 13A mains plug and measures
70 x 80 x 42mm approx. Only 23-50 + 8%.

GOODMANS 8in. LOUDSPEAKER

Goodmans " Audiom 8PA" Bass Lfspeaker, impedance
8 ohm, power handling 15W nominal. Our price
£4.53 + 129 VAT.

#C100”* 100 WATT AMPLIFIER

All built and tested, d on a plain a

chassis which measures 18” x 8}” x 4" and which you
can mount into a cabinet of your choice. Four con-
trolled inputs, master volume, treble, middle and bass
controls. Bfc protected output. 100 watts clean into
8ohm L/8. Ideal for disce, music groups, PA. and
ciubs. A bargain at £48 + £1 carr. + 8% VAT.

P.C. ETCHING KIT

This kit contains all that the conatructor wlll need to
etch the circuits of his own design.
Contents—Plastic etching dish. Bample capper clad
board. Laminate Cutter. 1 1b Ferric Chloride. Large
Plastic Spoon. Eteh Reslst Pen. Full Etching In-
atructions.

Complete and Big Kit Value at £4-26 + 8% VAT.

MULTI-METER MM12
50,000 o.p.v.

If you need
a good in-
strument for
your work/
hobby and
you're Dot
prepared to
scttle for a
small scale
and poor
ranges, then
read the
speciticutions for the

MM12, and send for onel

AC volts: 0 to 1-5, to 0/500
in 10 ranges. DC volts: 0 to
05, to 0/500 in 12 ranges.
DC current: 0 to 25 uA, to
0/10 amps 10 ranges.
Reslstance: 0 to 100 ohms,
to 0/16 meg ohms in 4
ranges. Decibels: —20 to
+62 db in 10 ranges. Bize:
64 x 41 x 2¢inch.

Price £19-50 + 8% VAT.

BARGAIN PROJECT BOX
A plastic box with moulded
extruslon rails for PC or
Chassis panels with metal
front plate fitted with four
screws (all supplled). 8IZE
(internal) 81mmx 31mm X

28mm.
OUR PRICE  50p, +8%

POWER SUPPLY UNITS
+8%

a8 low frequency voltages
no eflect on the tweeter.
Specification :—

9 and 12 voits at 500 m/a, | voltage: 26V

with opfoft switch and | Minimum series resistor:
pliot light. B8ize: 130mm x | Weight: 63 gm. (2.250z.)
56mm % 75mm.
ONLY £5:50

to 100W approx.
Price: £9-00 + 8% VAT.

Frequency response: 3-8kHz to 28kHz
4 . + 3db. (input 4V rms pink noise—output
PPl awitched 3, 44, 6, 7t, | 105db). Max. continuous rms input

v

Papei Cut Out: 76mm dia. (3in).
Bize: 85mm x 85mm x 75mm
Rating: Depending on connections up

PIEZO ELECTRIC HORN UNITS
New high quality high power tweeter.
no form of crossover network is required

simply have

10ohm at 1w °

Three Channel Bass,

MICROPHONE Middle, Trebie, Each
Cardiold and omaui-direc. | ChapRel has ite own
tional 600 ohm and 50K sensitivity control.
ohm impedance. 20-18,000 Just connect the in-
Hz. Onjofl switch and wind | Put ©f this uait to
shleld. Complete with stand the loudspeaker ter-

M3 CONDENSER

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Wilmslow
Audio

THE firm for speakers!

SEND 10P STAMP FOR THE WORLDS BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICELIST.

I ATC ® AUDAX ® BAKER @ BOWERS & WIL-
| KINS @ CASTLE @ CELESTION @ CHARTWELL
| ® COLES @ DALESFORD @ DECCA @ EM| @
[ EAGLE ® ELAC ® FANE ® GAUSS @ GOOD-

MANS @ HELME @ |.M.F. ® ISOPHON @ JR @

JORDANWATTS @ KEF @ LEAK ® LOWTHER @
’ MCKENZIE @ MONITOR AUDIO ® PEERLESS @

RADFORD ® RAM @ RICHARD ALLAN @ SEAS
' ©® TANNOY @ VIDEOTONE @ WHARFEDALE

WILMSLOW AUDIO oo, o,

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF
Discount HiFi Etc. at 5 Swan Street and 10 Swan Street.

TEL: WILMSLOW 29599 FOR SPEAKERS
WILMSLOW 26213 FOR HIFI,

adaptor. Packed In presen-
tation box.
Price £14-80 + 124% VAT.

REAVY DUTY 12 VOLT
POWER SUPPLY

15 amp at 12 volt power
supply approx. size 6”

4~ x 3)”. Ideal for using
your car entertainment in
the home from domestic
mains. Buitable for 8 track

minals of an amplifier and counect three 260V up to
1000W lamps to the output terminala of the unit, and
you produce a fascinating sound-light display. (Al

teed.
e £18:50 [us 75p P. & P.+8%

BARGAIN TRANSFORMERS
12-0-12 volt 500m/a
240 volt primary transformer bargain.
approx size 60mm x 40mm x 50mm
fixing centres 75mm our price £1-20 + 8%

sette machines. Price £7-50 + VAT 8%.

watts. Price £2-00.
NT2086H

£4-00.

2 WAY AND 3 WAY CROSSOVERS +124%
NT206 2-way network for 8 ohm speakers up to 30

watts. Price £2:25.
30

cartridge or 4 track cas—
’\ EFFECTS
PROJECTOR
- 150"
%
¥

No Discoshould
be without our
new effects projector, we
belleve that this is the

2-way. us above, 100

3 N f
g, 3-way network for B ohm speakers | most versatile machine for
. up to 30 watts. Price £3 25. projecting coloured imnges
NT306H

to supplement your music.

3-way, as above, 100 watts. Price | Spec:—Volts - 220/240 AC

50Hz. Lamp=Al/187 150

watts. Btandard Lens-

TIE-CLIP CONDENSER MICROPHONE 60 m/m.
Omni-Directional 600 ohm 40-15,000Hz.
Extra long lead. Ideal for stage work.
conferences, etc. Price £8-504-124 % VAT.

LOW NOISE LOW PRICE CASSETTES+89% lenses  and

A sturdy metal construc-
tion and takes a range of
acceasories.

Good quality tape In well made screw type cassettes. | Comes complete with 867
Presented in single plastic cases. liquid wheel and ready to
C60~~40p CO0=50p C120=60p use. A bargain at £27 4
10% Discount on ten or more casseites of one type| VAT 89%.

ABS PLASTIC BOXES
Handy boxes for construction projects. Mouided

LOUDSPEAKERS +12;%

2}” 8 ohm 80p | extrusion rails for P.C. or chassis panels. Fitted with
o Linm front panets.

21" 40 ohm 90p | 1005—105mm x 73mm x 45mm 62p

2} 80 ohm 90p | 1006—180mm x 74mm X 47mm 80p
N . 1007—185mm x 124mm x 80mm £1-80

5”8 ohm  ceramic £1-50 | 1022 107mm x 85mm x 45mm

62p
(sloping front) Plus 8% VAT
U.K. CARRIAGE 50p UNLESS OTHERWISE STATED
ACCESS AND BARCLAYCARD ACCEPTED
VAT—All prices are excluding VAT. Please add to each item the VAT rate indicated.
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should be

half way up

) the wall!

Fidelity Fast-

enings are the

newest, smartest

way to place your

speakers where

they belong — on the

wall. Almost undetectable when fitted they are

easily adjustable and allow your speaker system to

be placed in the best possible acoustical posi.on,

where they stay due to the rubber friction

mounting. Fidelity Fastenings take a weight of up

to 50 Ibs and your speakers are easily lifted off for

dusting and redecorating.

Available from all good Audio and Hi-Fi shops and

stores at £5.49. Look for the red and black box.

If you havel any difficulties in obtaining your Fidelity
Fastenings, write for details of your nearest stockists to:

The Ridgeway, Iver, Buckinghamshire,
Tel: (0753) 654222.
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240 Watts!

The HYS5 is a mono hybrid amplifier ideally suited for ali applications. All commen input
4 functions {(mag Cartridge, tuner, efc) are catered for internally. The deslred function Is achleved

either by a multi-way switch or direct connection to the appropriate pins. The Internal volume

and tone circuits merely requlre connecting to external potenti ters (not included). The HYS

L is compatible with all I.L.P. power amplifiers and power supplies. To ease construction and
Preampllﬁer mounting a P.C. connector is supplied with each pre-amplifier.

FEATURES : Complete pre-amplifier in singie pack—Multi-function equallzation—Low noise

—Low distortion—Hlgh overload—Two simply combined for stereo.

APPLICATIONS : Hi-Fi—MIxers—Disco—Guitar and Organ—Public address

SPECIFICATIONS :

INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mV;

Auxiliary 3-100mV; input impedance 4-7kQ at 1kHz.

QUTPUTS. Tape 100mV; Main output 500mV R.M.S.

ACTIVE TONE CONTROLS. Treble & 12dB at 10kHz; Bass 3 at 100Hz.

e’

DISTORTION. 0-1% at 1kHz. Signal/Nolse Ratio 68dB. 22 R
OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE + 16-50V. % - %
Price £5-22 + 65p VAT P&P free. by
The HY30 is an exciting New kit fram I.L.P. It features a virtually indestructibie I.C. with short
circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6
capacitors, mounting kit, together with easy to follow construction and operating instructions.
This amplifier is ideally suitad to the beginner in audio who wishes to use the most up-to-date
technology avallable. -
15 Watts ;E;I\;I'URES: Complete Kit—Low Distortion—Short, Open and Thermal Protection—Easy to Avallable
. uild.
into 8a APPLICATIONS: Updating audio equipment—Guitar practice amplifier—Test amplifier— ¥
audlo oscillator. June 76
SPECIFICATIONS:

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

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

SUPPLY VOLTAGE + 18V.

Price £5-22 + 65p VAT P&P free.

The HYS50 leads 1.L.P.'s total integratlon approach to power amplifier design. The amplifier
features an integral heatsink together with the simplicity of no external companents. During the
past three years the amplifier has been refined to the extent that it must be one of the most
rellable and robust High Fidelity modules in the World.

FEATURES : Low Distortion—Integral Heatsink—Only five connections—7 amp output tran-

25 Watts slstors—No external components
H t BQ APPLICATIONS : Medium Power Hi-Fi systems—Low power dlsco—Guitar amplifier
into SPECIFICATIONS : INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS into 822 LOAD IMPEDANCE 4-169 DISTORTION 0-047; at 25W

at 1kHz

SIGNAL/NQISE:RATIO 75d8 FREQUENCY RESPONSE 10Hz-45kHz —3dB.

SUPPLY VOLTAGE 25V SIZE 105 50 25mm

Price £6-82 + 85p VAT P&P free.

The HY120 is the baby of I.L.P.'s new high power range. Designed to meet the most exacting

requirements including load line and thermal protection this amplifier sets a new standard In
H YZ I 0 modular design.

FEATURES: Very low distortion—Integral heatsink—Load line protection—Thermal protec-

w tion—Flve connections—No external components

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

into 80 SPECIFICAT

IONS
INPUT SENSITIVITY S00mV.
OUTPUT POWER 60W RM:3 Into 80 LOAD IMPEDANCE 4-1602 DISTORTION 0-047%; at 60W

at 1kHz
SI?S!\‘;AL/NOISE RATIO 90d8 FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE

SIZE 114 50 85mm
Price £15-84 + £1:27 VAT P&P free.
Yzoo The HY200 now improved te give an output of 120 Watts has been designed to stand the most
rugged condltions such as disco or group while still retalning true Hi-F1 performance.
H FEATURES : Thermal shutdown—Very low distortion—Load line protection—Integral heatsink
—No external components

120 watts APPLICATIONS : HI-Fi—Disco—Monitor—Power slave—Industrlal—Public Address
SPECIFICATIONS
into 8 INPUT SENSITIVITY 500mv
OUTPUT POWER 120W RMS into 802 LOAD IMPEDANCE 4-16Q DISTORTION0:05% at100W

at 1kHz.
SIGNAL/NOISE RATIO 96¢B FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE

345V

S1ZE 114 50 85mm

Price £23 32 + £1-87 VAT P&P free.

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

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

240 Watts components.

. t 49 APPLICATIONS: Public address—DIsco—Power slave—Industrial
into SPECIFICATIONS
OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-16Q DISTORTION 0-1% at 240W

at 1kHz
SIGNAL NOISE RATIO 94d8 FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE

45V

INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £32-17 + £2-57 VAT P&P free.

POWER PSU36 suitable for two HY30's £5-22 plus 65p VAT. P/P free.
PSUS0 suitable for two HY=0's £6-82 plus 85p VAT. P/P free.

S U P PLI ES PSUT0 suitable for two HY120's £13-75 plus £1-10 VAT. P/P free.
PSU90 suitable for one HY200 £12-65 plus £1-01 VAT, P/P free.
PSU180 £23-10 + £1-85 VAT.
B1 £0-48 + £0-06 VAT,

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
Please Supply
Total Purchase Price
| Enclose Cheque [] Postal Orders [] Money Order []
I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, Please debit my Access account [] Barclaycard account []
NACKINGTON, CANTERBURY, KENT, CT4 TAD.
Account number

Name and Address —=

Signature
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BEFORE YOU BUY AN AMPLIFIER MODULE—CHECK:

DOES IT HAVE 5’ oawess cionw unm, X ireorat ourur capacrron
THEN COMPARE WITH THE TAMBA RANGE—EXCELLENT VALUE—25, 50 & 100 W RMS
ALL PURPOSE

w Hi £9-
TAVS 50W 4 OHMS 45V o1 N MIXER/PREAMP
TAM2|50 25W 8 OHMS 45V £4:75 (WITH 8 mm SLIDER VOLUME)

#l Anodised & printed facia
B Suitable for multiple input systems
B High & low impedance inputs
B High sensitivity
H Built in supply smoothing
- Il 20-20,000 hz +1dB
B Suits loads 4-16 ohms B Low distortion (0-1%) B 80dB Noise level

POWER SUPPLIES
For 1 or 2 TAM250/500 £7-50
For 1 or2 TAM1000 £9-80
(Carr. 50p on supplles)

B 20-20,000 hz +1dB Wl Low profile (1” High 34” x 3") B Accepts a wide variety of inputs
B Silicon circuitry throughout B 75% efficient B Wide range bass & treble controls
B Glass fibre P.C.B. B Accepts most mixer/preamps Use up to 10 preamps with 1 power
B High sensitivity (100mV 10k) B Four simple connections COMPLETE & TESTED assembly
with Treble & Bass controls plus
High Grade Components used throughout: Texas, Mullard, R.C.A., Plessey, etc. slider Volume Control. £6-50

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s, etc.) C.0.D. (60p | Hours, 9.30 a.m.-5 p.m.
extra). We accept Access and Barclaycard—send or telephone your number—do not | Monday—Saturday. :
send your card. Add VAT at 8% to orders for 50-100W units and at 124% for 25W | Callers welcome,
units Tel: (01) 684 0098

TAMBA ELECTRONICS

BENSHAM MANOR ROAD PASSAGE, BENSHAM MANOR ROAD, THORNTON HEATH, SURREY

AY

PRACTICAL WIRELESS T.V. SOUND TUNER it ita o e ARy

(Nov. 75 article by A. C. Alnslie) Panels,)eh?o%ov; od wlth valuable comp‘l;nentsANo = a%due:n‘ao must
IF Sub-Assembly (G8) £6-80. P & P 75p. sell by;/le’lnht 7Ib £3-95, 14ib £6-80, 28ib £10-90, BN 75, 112ib £21-50,
Mullard ELC1043 Varicap UHF Tuner £4-50. P & P 35p.
srary SEtem Cer il WRiEANE [ A 2. 300 Mixed ResmouiBAAinmGAml N 1:£ch|§3"« £1
6-way Station C_ontrol Unlt (Special Offer) £1-00. 100 Mixed Dlodes, IN4148 etc.  £1 sib Ferric Chloride £4
Power Supply P.rlnted Circuit Board £1-00, P & P 30p. 1z°e°nxl::dd IPJ;::’H:::;"‘“M £3  12ZTX212 Gen. Purp. PNP  £1
Res, Caps, Semiconds, etc. for above £5-80 100 New and Marked Signal 1 Dalo Pen, etch resist. sp
Mains Transformer for above £2:50, P & P 30p. SFiagistors Ine. ZTXN2, BCUB, . 40 0A91/95 type Glass Diodes  £1
Add 1243 VAT fo price of goods. P & P all items 85p, ?ny';e'éégj s, TR Samn. doai o1 Signa mctors
original arlicle supp on reques. .
Callers wekom:;: sh:)p premises. Add3opP &P onla_ll_above Itlamlx.l Over £10 P & P FREE
MANOR SUPPL'ES DELUXE FIBRE GLASS BOARD P.C. KITS
INC. 150 sq In Copper Clad F/G Board, 1lb Ferric Chloride, A Dalo Pen,
172 WEST END LANE, LONDON NW6G ﬁ‘:ra;llePCIse:'r.\;réthnL’D’r‘lI(IJBgme;;:‘;\J';oay and tnstructions. Only £5-3¢
(Near W. Hampstead Tube Stn.) Tel. 01-794 8751 SENTINEL SUPPLY, 20A Waddon Road, Croydon, Surrey.

Latest revised issue (4th Edition, Cat. 8). includes new ranges of 144 pages
meters and switches as well as price adjustments together with

items from advanced opto-electronic components to humble

(but essential) washers. Many things listed are very difficult p

to obtain elsewhere. The Company’s own computer expedites
delivery and maintains customer satisfaction. Attractive

discounts are allowed on many purchases. ACCESS AND incP%LPQL?und

BARCLAYCARD ORDERS ACCEPTED, " Youcher

on all C.W.0. mail orders in U.K. over
+ FREE POSTAGE £2-00 list value (excluding V.A.T.) If under,
add 15p handling charge.

AN communications to Dept. PW 5

28 8T. JUDES ROAD, ENGLEFIELD GREEN. EGHAM. SURREY

TWEO OHB. ’l'el Eghlm 3603. Telex 264475 8hop 9-5.30, 9-1 pm Sats
NORTHERN BRANCH: 880 B Lane M

MI18 INA, Tel: (061) 432 4945. Bhop 9-5. 30pm 1 pm 8ats.
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SPECIAL
OFFER
NOW

When you are sunning yourself on the beach give a thought to
us poor electronic kit manufacturers who, because you do not
wish to sit indoors making electronic equipment are not oper-
ating at full capacity

Well, to encourage you to invest NOW in a Sparkrite ignition

we are offering

Kits or Units and

This coupon en-
tities you to
£2.50 off every
Sparkrite MK2 kit
or unit and £1.00
off every switch
ordered before
31st August 1977

Nett kit price £ 930 inc VAT p&p
Nett unit price £12.47 inc VAT p&p
Nett switch price £ 3.30 inc VAT p&p

Tl et
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€ Sparirite mh2

Capacitive discharge
electromc |gmp{n kit

* Smoother running

* Instant all-weather starting

* Continual peak performance

* Longer coil/battery/plug life

* Improved acceleration/top speeds
*

Optimum fuel consumption

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. |1 can be assembled in two or three hours and fitted in
15/30 mins.

Because of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a puise
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. It will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. {Most capacitive discharge ignitions
are not completely footproof in this respect). All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, fult instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS

Electronic/conventional ignition switch.

Gives instant changeover trom “‘Sparkrite’ ignition to conventional
ignition for performance comparisons, static timing etc., and will

also switch the ignition off completely as a security dewce includes
switch connectors, mounting bracket and instructions. Cables excluded.
Also available RPM limiting control for dashboard mounting

{titted in case on ready built unit).

CALLERS WELCOME. For Crypton tuning and fitting service —
‘phone {0922) 33008
PRICES INCLUDE VAT, POST AND PACKING.

IMPROVE PERFORMANCE & ECONOMY NOW
Note—Vehicies with current impulse tachometers (Smiths code on dial
RV1) will require a tachometer pulse slave unit. £3-35Inc. V.A.T.p&p.

E.D.A. 32 BATH STREET, WALSALL, WS13DE,

Quick installation
No engine modification

reqwred
Electronics Design Associates, Dept., P.W.8
82 Bath Street, Watsall, WS1 3DE. Phone: {0922) 33652

| enclose chequa/PO‘s

for£

SUa
Mk, 2 DIY Ass. Kit @ £11.80 —""TVaggy
l Mk. 2 Rleady Built Negative Earth @ £14.97

Mk. 2 Ready Built Positive Earth @ £14.97

Ignition Changeover switches @ £4,.30

Send SAE |f brochure
only required.

Cheque No. I

' A.P.M. Limit systems in above units @ £2.42




high quality audio

* STEREQ FM TUNER

Fitted with Phase Lock-loop

Y FET Input Stage Typical Specification:
. Y VARI-CAP diode tuning Sensitivity 3u volts
= Y Switched AFC Stereo separation 30db
¢ Multi turn pre-sets Supply required 20-30v
£20 45 % LED Stereo Indicator at 90 Ma max.
°

The 450 Tuner provides instant programme selection at the touch [ STEREO
of a button ensuring accurate tuning of 4 pre-selected stations, any
of which may be altered as often as you choose, by simply changing , PRE-AMP'_'F'ER

the settings of the pre-set controls.

Used with your existing audio equipment or with the BI-KITS ,

STEREO 30 or the MK60 Kit etc. Alternatively the PS12 can be

used if no suitable supply is available, together with the Trans- M,-
former T461. PG S
The S$450 is supplied fully built, tested and aligned. .
The unit is easily installed using the simple
instructions supplied.

. ﬁ":-"

Frequency Response + 1dB
z.

20Hz-20KH,

A top quamy stereo Sensitivity of inputs :
pre-amplifier and tone "11:).0:?0':::’;"' e b
control unit. The six 2. Radlo Tuner 100mV Into
Push-button selector 3 'N?ZK n?'ms i

switch provides a .50’(“:'8""; s

choice of inputs P.U. Input equalises to R1AA

d Curve within 1dB f;
together‘ with two 20KHz. Supply zo-:'&"a:gz;:\n
really effective filters :Dslmensions—ZQSmm X89mmx

for high and low fre- mm-
quencies, plus tape output. £l3 75 oy
MK60 AUDIO KIT: : 4

Compn‘slng c2x AL60's 1x SPMS0

. ! .YXBTMﬂl?,’XPAYoO !
It Gean el SHT S e e s heagfnnel 09 ot 1
TEAK 60 AUDIO KIT:

CE £29-55 piys 62p postage,

Comprising: Teak reneered
/ 5 cabinet i o
aluminium chassis, heatsink and ;lo:k;a;gl* ek o J1, other Ay inclas

H 7 brackel pl
@ Max Heat Sink temp. 90C. @ Frequency response 20Hz. [fate sockets etc. KIT PRICE £10-10 pris 625 postage. S back panel and approp-

.Dis.tortion better than 0-1.at 1kHz. @ Supply voltage 15- !

50v. ® The I Feedback.@Latest Design Improvements. ’

.vl.oad—Sr,T,;, or 16ohms. .ngsnal to noi':e ratio 80db. GOMPLETE
@®Overall size 63mm. 13mm. Aunlo cHAss's

Especially designed to a strict specification. Only the
finest components have been used and the latest solid-
state circuitry incorporated in this powerful little amplifier ‘

- which should satisfy the most
critical A.F. enthusiast.
ONLY
°

Stabilised Power Supply Type SPM80 T4 7 WATTS mMs,

The i
SPMB80 is especially designed to power 2 of the AL60 and fcfi'eer"s??nS‘n’y’f’E’r'r',?se.svfn:i°8’?.‘u’lﬁ'ﬁ5.—§§'u°|‘t’|§f'?'“?""‘”- power amplifiers
Amplifiers, up to 15 watts (r.m.s.) per channel simul- n'é';':'u?s“’u"”‘,f.‘ high quality audio unit suitable ?orau;:n::?h":ev:ﬁ; retving
taneously. With the addition of the Mains Transformer Simple ‘e?;'.n'é’:';.f‘“2;‘;2;.2’1?",";”",‘.'9- Stereo tuner, stereo tane eck ete,
BMT80, the unit will provide outputs of up to 1-5A at 35V. ;B supplled with full lnstructlgn:. Lt'fla?:?( frf:r'mltyp'lrns;lc'kassbres""s' this unit
Size: 63mm, 105mm, 30min. Incorporating short circuit .‘::ﬁ:dnfn':srzgolger”anﬂ universal mounting brackets :gagiir:’;;a‘l?stosm:‘l:hl
protection. avallable. Ideal%rtﬂe?}eg’;|ﬁ7\2‘r":rt§h%'ay:yarn%:; e tasonlorithe cabinet
INPUT VOLTAGE 33-40V. A.C. IFr: a%egfrzr:.;:.nce with a minimum of installationcﬂl%;gft?ztv:va’:\olgqut:]'s’te:lﬁt
OUTPUT VOLTAGE 33V. D.C. Nominal TRANSFOrRMER £2-45
OUTPUT CURRENT 10mA-1-5 amps £3 75 plus 62p p & p
OVERLEAD CURRENT 1-7 amps approx. ° TEAK cast £5-25 £l6
DIMENSIONS 105mm X 63mm X 30mm plus 62p p & p. ,25 P&pasp
TRANSFORMER BMT80 £2:60 + 62p. postage -
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THE
MEDIUM

POWERED
35" power Amp!

ONLY

6-95

+ 8% VAT

AL
80

Enjoy the quality of a magnetic cartridge with your existing
ceramic equipment using the new Bi-Pak M.P.A. 30 which is a
high quality pre-amplifier enabling magnetic cartridges to be used
where facilities exist for the use of ceramic cartridges only.

Used in conjunction are 4 low noise
high gain silicon transistors. It is pro- £ ! 85
®

vided withastandard DIN input socket
for ease of connection. Supplied with
full, easy-to-follow instructions.

A High Fidelity Power Amplifier with a maxi-
mum Power Output of 35 watt R.M.S.,
which has a maximum operating valtage
of 60v. A MUST for all HI-Fl users.

POSTAGE &
PACKING

Maximum supply voltage
Power output for 2% THD
Harmonic distortion

Load impedance

Input impedance
Frequency response +3dB
Sensitivity for 25 watts O/P
Max. Heat sink temperature
Dimensions

Mounting

Fuse requirements

15-60v

35 watts R.M.S.

0-1%

3-8-16 ohm

50K ohm

20Hz-40KHz

280mV R.M.S.

90°C

102mm x 64mm x 15mm
2, 4BA fixing holes in heat sink
1-5A

Postage & Packing add 25p unless other-
wise shown. Add extra for airmaii. Min. £1-00

NEW
AL30A

J0w R.M.S. AUDIO AMPLIFIER MODULE

AND for those who need more

P-O-W-E-R

The AL30A is a high quality audio amplifier module replacing our
AL20 & 30. The versatility of its design makes it ideal for use in
record players, tape recorders, stereo amps, cassette & cartridge
players. A power supply is available comprising of PS12 together :
with a transformer T538, also for stereo, the pre amp PA12.

SPECIFICATION:

s ® gl;}lpgt Power 10w @ Supply 22 to 32 voits
- il @ Load Impedance 8 @ Inputimpedance 50K
LA to 18 ohms .
4 @ Sensitivity somv for @ Tofl Harmonie Die”
full output (Typically -3%)
3 e @ Frequency Response :
. G 60Hz to 25KHz - @ Max Heat Sink Temp
2db 80°C

@ Dimensions 90 x 84 x 27mm

ONLY £3.65

POWER AMP
Specially designed for use in—

Disco Units, P.A. Systems, high power
Hi-Fi, Sound reinforcement systems

PS$12

NEW PA12 Stereo Pre-Ampllifler
completely redesigned for use with
AL-30A Amplifler Modules. Fea-
tures include on/off volume. Balance,
Bags and Treble controls. Complete
wlith tape output.

Frequency Response 20Hz-20KHz

—3dB)

Bass and Treble range +12dB
Input Impedance 1 meg ohm

SPECIFICATION:

Output Power: 125 watt RMS
Continuous

Operating voltage: 50-80

Loads: 4-16 ohms

Frequency response: 25Hz-
20kHz Measured at 100 watts

Sensitivity for 100 watts output
at 1kHz: 450mV

Input impedance: 33K ohms

ONLY £I

Practical Wireless, August 1977

gmutlSnmlt:vlty So:mz\‘lv T

Total harmonic distortion S X BAmm x S3mm
50 watts into 4 ohms: 0:1%
50 watts into 8 ohms: 0:06%

S/N ratio: better than 80dBs

Damping factor, 8 ohms: 85

Semiconductor complement: 13
transistors 5 diodes

Overall size: Heatsink width

180mm, length 205mm, height

i 6 ) ] O
voltage 22-30v D.C. Output Current 800 mA

P Power supply for - AL-30A, PA12,
A1 2 Max. Size 60mm x 43mm x26mm.
:£1.30

§450 etc. Input voltage 15-20v A.C. Output
Transformer T538 £2.30

40mm

25 +8% VAT

W

'DEPT. P.W.8 P.0. BOX 6 WARE HERTS

{S‘?vﬁ COMPONENT SHOP: 18 BALDOCK STREET, WARE, TEL: 61593

e
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Morse Code-
the PW Way

GMONG the offerings in this issue of Practical Wireless is a

Morse Code Tutor, an excellent project that we are sure will

be suitable for construction by amateur radio clubs and
groups up and down the country as well as by many individual
constructors. While clubs often have organised code practice
classes under the eagle eye of a qualified instructor it is very
convenient if the odd member or two can sit down with our Tutor
and get it to send perfect code over a wide range of speeds, just
for practice.

Whether we like it or not, passing the Morse proficiency test
as set by the Home Office is a necessary requirement before the
transmitting amateur can reach out on the HF bands. There is no
other way out.

Many Class “B" licencees, restricted to 144MHz and above, are
quite happy to leave it at that. However, there generally comes a
time when a two-way link on one of the HF -bands would be most
useful in conjunction with some VHF activity or other. The Oscar
amateur radio satellite programme is one case in point where a
world-wide network is maintained by enthusiasts on the HF bands,
passing a continuous stream of scientific information concerning
the operation of the satellites and predictions for future orbits.
Without that network the full potential of these satellites would
never be realised.

While it is very easy to spurn the Morse code and to devise
various reasons why one should not learn it, the fact remains that
those who do take the trouble to pass the test are frequently de-
lighted to discover that they have, without a great deal of trouble,
acquired the ability to converse in a new language! However, that
is only the beginning and after a few months of.experience on the
key the newly-acquired art of communication can easily super-
cede the rather artless operation of just talking into a microphone!
If DX is the main interest it will be found that many countries
around the world appear at the low frequency end of bands on
CW, some of which seidom appear on telephony.

Unfortunately, old-fashioned methods of teaching the code are
still persisted in, such as working up very slowly from a few
characters a minute to 12 words a minute or so but always

- religiously maintaining the correct ratio of dots and dashes. This
leads, almost inevitably, to the development in the pupil's mind
of the well-known “speed barrier” around 7 or 8wpm when any
further progress seems impossible regardless of the amount of
practice indulged in. The only sensible method is to learn the
sound of the whole letter or number sent at fairly high speed but
with long gaps in between. Note that the sound is learned rather
than the individual dots and dashes. Now when the gaps are
gradually reduced in length, suddenly, hey presto, code at 12wpm
without any “barrier'!

The PW Morse Code Tutor can do just that without the need
for an experienced operator to be present at the time. Any letter
or character can be repeated ad lib until it is known by heart or
rather, by ear! Mix them up and send them at random thus avoid-
ing any chance of self-deception which always occurs if the
letters etc are sent in alphabetical order as is sometimes advo-
cated. :

Once confidence has been gained there is no reason why
further practice should not be obtained with the help of another
experienced operator but avoid other inexperienced operators
like the plague! Otherwise you will both finish up with the same
faults and these can be very difficult to eradicate.

Eric Dowdeswell Assistant Editor
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*********************:
Lionel Howes

E are sorry to have toX
report that Lionelx
‘ ~ Howes G3AYA has had ¥
Xto relinquish the post of Editor X
¥because of continuing iy
:health, Lionel was previously:
* Assistant Editor before beingx
¥appointed Editor in October¥
Y1974, 0
*
: We are sure that readers and
;the many friends of Lionel will
* want to wish him a very speedy »
Xrecovery to good health and¥
Xwe look forward to his con-X
Ytinued involvement with the X
:magazine in the future. z
KhkAkAAA Ak Ak Ak A AkAERAk A Ak kkk

20236 24 2056 2% 4 %
*

*
*

E have been asked by A.
Marshall (London) Ltd.
to inform readers that

this is their correct name,
although from time to time a dif-
ferent name appears in the index
to advertisers. The correct address
for this company is 42 Crickle-
wood Broadway, London NW2
3ET. Tel: 01-452 0161.

Ten more fo
remember!

EN new ‘transistors to join

I the already bewildering

choice available to the
general public have recently been
announced by Ferranti. They are
complementary members of the
E-Line series, rated at 500mW
and designed for small and
medium signal amplification from
DC to RF.

The transistors in this new series
are the BC546P and BC556P which
are designed to withstand high
breakdown voltages of Ve, of
65V.

The BC547P and BC557P which
can be used as driver stages for
AF amplifiers and signal process-
ing circuits functioning from a
voltage of up to 45V, or should
a lower voltage be acceptable

Practical Wireless, August 1977
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then the BC548P or BC558P may
be selected.

The final two in this series are
the BC549/550P and the BC559/
560P and these are intended for
low noise input stages in tape
recorders and other good quality
audio equipment.

Ferranti Ltd., Special Compo-
nents Division, Gem Mill, Chad-
derton, Oldham. Tel.: 061-624
0515.
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Weekend report

IGHTEEN of their 25 mem-
E bers attended a weekend
meeting of the St. Dun-

Amateur Radio Society™
in the Winter Garden at
Ian Fraser House, Ovingdean,
near Brighton, on May 20-22.
Among those who had travelled
some distance to be there were
their Secretary/Treasurer Ted
John G3SEJ, Merseyside, Jock
Inness G4AJP, Yorkshire and
SWL Tony Parkinson, Lanca-
shire, The Society, open to St.
Dunstaners, was inaugurated in
January 1976 and is affiliated to
the RAIBC, and RSGB, because
of their military associations, to
the .RAFARS, RNARS and the
Royal Signals ARS.

While using the call sign
G4AFV/A, instead of their
regular call GB3STD for such
meetings, they worked several
stations in the USA on 20m.
Using a KW Atlanta feeding a
Moseley Beam they also had a
QSO with JA2GPR, despite heavy
QRM. The operating of Bill Shea
G4AUT impressed the visitors
among whom were Louis Varney
G5RV President of the Mid-Sussex
ARS, Alan Baker G8LGQ Chair-
man of the Brighton And District
Radio Society, and a party of
cadets from the 2464 (Storring-
ton) Squadron of the ATC. At
the same time a 2m transceiver
was being operated by Peter
Bargen G30TB, from Aylesbury.

The Saturday afternoon lecture
was given by Ron Ham on ‘Satel-
lite Communication’ and this was
recorded by Ralph Cathles
G3NDF for other members of the
‘white stick’ brigade. After the

stan’s
held
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lecture Joan Ham showed the St.
Dunstaners a selection of war-
time morse keys including the
Muirhead key made in 1915 and
used by the late Nelly Corry
G2YL when she worked all con-
tinents on 10m in October 1935.
George Cole G4AWI a keen CW
operator referred to the keys and
to the value of CW operating
when he moved the vote of thanks
to the speaker. Looking to the
future, Secretary Ted John said
that it is proposed to set up a
permanent amateur radio station
at Tan Fraser House and to have
it working by the end of the year.
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exhibition station, illustrated lec-
tures on a visit to the Seychelles
Islands by Roger Brown, G3LQP/
VQIRB, and the launching and
post-launch control systems for
AERIEL 5, one of the U.K. satel-
lites, by John Wright, G3VPW, of
the Appleton Research Labora-
Jtory, Slough.

There will be increased parking
space this year and advice on
obtaining overnight accommoda-
tion will be available upon re-
quest, from R. B. Dabvies,
GW3KYA, 16 Vancouver Drive,
Penmain, Blackwood, Gwent.

OME 30 local radio en-
S thusiasts were present at

the inaugural meeting of
the newly formed Brighton and
District Radio Society, held at
the St. John The Baptist Social
Club Hall, Bristol Road, Brighton,
on May 18th. The chairman, Alan
Baker, G8LGQ, said that their
aims are to further the well-being
of amateur radio in all it’s aspects,
provide a technical advice service,
help members with home con-
struction, and promote good rela-
tions between people of similar
interests.

They meet fortnightly at the
Baptist Hall, where new members
are welcome. Details of member-
ship and their future programmes
can be obtained from the secre-
tary, Nigel Hewitt, G8JFT, 74
Carlyle Street, Brighton.

New WRC times
S from Wednesday, 7th
A September, the transmis-
sions of World Radio Club
will be as follows: —
Wednesday — 0815 to 0830 GMT
Wednesday — 1330 to 1345 GMT
Wednesday — 2315 to 2330 GMT
Friday — 2100 to 2115 GMT

As can be seen the 0815 Sunday
transmission has been cancelled.

Welsh date

OW established as the
N major amateur radio event
in Wales the Welsh Ama-

teur Radio Convention will again
be held this year, on Sunday, 25th
September, at the usual venue—
Oakdale Community College,
Oakdale, Blackwood, Gwent. The
Convention will be opened by
the Mayor of Islwyn Borough.
Apart from the usual Trade
Exhibition, the programme will
include an exhibition of early
amateur radio equipment, an

University
convention
HE Lancaster University
Amateur Radio Society

North West Amateur Radio
Convention (must be the longest
title of a conventicn yet) will be
opening their doors to the general
public at 2 p.m. on Saturday, 17th
September, and again on Sunday
18th.

Lectures will cover many topics
lincluding repeaters, Oscar, TV,
aerials, QRP, etc. There will be
a supporting programme of films
a raffle, constructors competition,
and a coach tour of the lakes on
Sunday. Full accommodation and
all meals, including a dinner on
Saturday are available. Optional
lunch on Saturday will be avail-
able for those arriving early.

Further information concerning
the convention and charges for
the weekend can be obtained
from J. R. Morris, Dept. of
Physics, Lancaster University,
Lancaster.
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construct, with a very simple circuit, yet pro-

vide facilities and a standard of performance
normally only associated with professional equip-
ment. It is constructed in a diecast box which also
acts as heat sink for the power transistor. The dimen-
sions of the box used limit the size of mains trans-
former but this unit provides 0 to 12V at up to
500mA. However, with a larger box and heat sink,
the same circuit can provide 1A with very minor
modifications.

THIS power supply was designed to be easy to

CIRCUIT

The circuit diagram' is given in Fig. 1. Care has
been taken to ensure that the circuit is stable under
all conditions of use and some of the finer design
points are explained below, along with the circuit
description. The centre-tapped 'transformer and
bridge rectifier provide both positive and negative
rails, each of 15V nominal (18V off load). The
negative rail provides the main current, the positive

F1/3A

S3

I. HICKMAN

rail being used as an auxiliary supply for the
reference zener D1. C2, C3 and the zener provide
three stages of smoothmg/ﬁltermg, reducing hum
across D1 to a fraction of a millivolt. VR2 allows the
range covered by the output voltage control VR3 to
be set to 12V. The stabilised output voltage is less
than the veltage at the slider of VR3 by the Vgg of
Tr2, about 600mV. Tr2, 3 and 4 form a triple com-
pound emitter follower, the large internal loop gain

Fig. 1: Complete circuit diagram of the Handy-Mini Power Supply.
The lettered points will assist in connechng the leads from the board
to the components mounted in the other part of the box.

D13
16V

+
+0
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Holes

A = 1/ dia

B = ¥g"dia . .

C = 1%3 dia E to suit terminal sockets

D = 6BA clear wagsg

Fig. 2: above, gives details of the holes required in the lid of the box.
The hole for the meter may need to be altered to suit the meter actually
used.

Fig. 3: below, shows the wiring between components and the com-
ponents layout. In many cases the wire ends of components are long
enough to complete the wiring. Note that resistance R3 is wound in
the form of a coil, for convenience only.

528 VR4 VR1
Meter Set
calibrafion current limit

% components list ;
Reasistors :
©R115ki R6 kil VR & TR min vert.
A2 1 5kil RT 2 Thil VRE 4-Tkil min. vert.
R3 see text RE 10kl VRA 10K linear
R4 1BIL RO 1k} VR4 4-7ki1 min, vert:
RS 6-8k(} R10 2200}
All ¥W 5% excepl R3
Capacitors i
€1 2000uF 25V C4 5uF 10V
C2 50.F 40V C525:F 15V
C3 50uF 40V
Semiconductors
Tr1 NaT11 Bt 50V 1A bridge
Tr2 ZN3TI D1 16V zener (BZYBBCIE)
Trd 2N29054 D2 TN4001
Trd BDY38

Miscellaneous
F1, 3& fuse and holder. T1, transformer 240¥( °
12-0-12Y 500mA. 51, 2 3, single pole on-off
switches, M1, meter 500:A type MRZEP. Die cast
_box and Hd, approx 83 % 41 » 2in. or similar. Polnter
knoh, terminal sochets (3) preferably green, red and
black. X

—

4 —————%00000000000000000000000000000000AT[GCO v
Output terminals| O T°7==== 7 o SON
e b ¢ = ——————— ¢
~ = g b Tré
Q) < =
g/\) a-%:.
@3 \-. S2A
B
\ S
,CR :
b c e \Output
2N 000000000000 0CO0000COVLYEOO000COOO0 OQ terminal —
@ Denot f inal pi Volts, t
enotes a terminal pin calibration L’\/\NV\-I VR3 GT43

ensuring an output impedance of 0-1Q typically.

A separate output switch S2 ensures that the
voltage across the load collapses to zero in a second
or so after switch-off. If, as with some power supplies,
a mains switch only is provided, some output voltage
can still be present seconds after switch-off. This can
result in damage to circuitry fed from the power
supply during subsequent soldering operations. C5
keeps the output impedance low at high frequencies.
D2 catches voltage reversals on switch-off when
feeding an inductive load and also prevents damage
to the power supply should it be connected in series
with another supply of higher current rating. D2
should therfore be rated at 1A, at least.

Trl protects the power supply in the event of an
overload at the output, by reducing the output
voltage. Should more than 50mA be drawn through
R4, or more than 500mA through R4 and R3 in
parallel, Trl turns on and reduces the reference
voltage by shunting D1. The output voltage therefore
falls just as far as is necessary to prevent the cur-
rent exceeding 500mA on the high current range or
50mA on the low current range. The low current

Practical Wireless, August 1977

range is very useful when testing out a variety of
low power circuits, since 50mA for a few seconds
does not in practice damage any common semicon-
ductor. Circuits can thus be switched on in safety
without bothering to check them through too
thoroughly! Meter M1 measures the voltage drop
across the current sensing resistors R3 and R4 and
thus indicates the current drawn by the load con-
nected to the supply, except for the small amount of
current through R8.

C4 starts to roll off the loop gain at around 100Hz.
In normal operation (constant voltage mode) a much
smaller capacitor could be used, as further gain roll
off is provided by C5. However, in the constant-
current mode with a shortcircuit at the output ter-
minals, C5 obviously can be ignored and there is the
additional loop gain provided by Trl to cope with
as well. Thus, it is the current limit condition which
determines the loop shaping capacitor, but it has
been possible to retain the full loop gain up to 100Hz
and this together with the low ripple across D1
results in the output ripple at full load being only
2001V RMS.
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[GT49]
/0 Trd is mounted with (<]

—————insulating kit

g
/“_/~——> b To board

Insulated fuse
< holder
%

@ .

P

» N To board

Fig. d: Wiring of the mains  *
supply - componenta and
* Trdin the box. This may be
compared with the phofo-
grapgh bedow, The feads of
Trd are col shart and wire
feads soidered on o reach
to the board, Enswre fhal
fipsn fpads are complolely
ingulgled lo gvord confacl
wilh ffe case. Note that an
fnswlation kit pust be wsed
will this transisiar.

@ #

£

A view of the finished power supply. Note thal capacitor C5 is mounted
directly across the oulput terminals, observing the correct polarity of
this electrolytic.

Front panel drillings are given in Fig. 2. The meter
is the popular type MR38P and serves as one sup-
port for the circuit board, the other end being
supported on a piece of studding, glued to the back
of the front panel. The author made up the circuit
on a piece of 0-lin pitch plain pin-board. Com-
ponent leads were passed through holes and wired
up on the back of the board. Crossovers were
avoided so that the same layout can be used for a
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printed circuit. See Fig. 3 which shows the com-
ponent side of the board with connections ghosted
in. Fig. 4 shows the wiring in the box itself.

The following components mount in the box as
shown in the photograph; fuse F1, mains switch S3,
mains transformer T1, bridge rectifier Bl, capacitors
Cl1 and C2 and Tr4. The latter is mounted inside the
box, with a mica washer insulating set and the base
and collector pins are cropped fairly short, with the
leads from them covered by an insulating channel.

Note that the transformer is mounted so as to fit
between S1 and S2 when the lid is fitted.

CALIBRATION

When construction is complete, set VR1 and VR2
to mid travel and switch on. Check that Output
Voltage control VR3 varies the output voltage and
adjust VR2 so that with VR3 fully clockwise, the
output voltage is 12V. Mark in calibrations 0 to 12V
round the Output Voltage control VR3. Set Current
Range Switch S1 to 50mA (up) and connect an AVO
on its 100mA range across the output terminals.
Adjust VR1 for 45mA short circuit current. Adjust
VR4 for full scale reading on 500+A meter M1. With
Current Range Switch S1 set to 500mA (down)
check that M1 reads the same as the AVO, i.e.
approx. 500mA. If not, adjust R3 which can con-
veniently be 5in of 36 SWG Eureka wire. Finally,
re-adjust VRI1 if necessary to set the short circuit
current to exactly 500mA. This is important to avoid
overrunning the transformer. Note that on the 50mA
range, the short circuit current in the load will
actually only be 45mA, the other 5mA represents the
current through D1.

USES

In use, this power supply is practically indestruc-
tible. Tt may be connected in series with another
supply to give a higher voltage but should not be
connected in parallel with a supply which has a
higher maximum output voltage. It may be con-
nected in parallel with another 0 to 12V supply to
give a higher current. The mains switch S3 should
be left on and the output turned on and off with
output switch S2,
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THIS unit is intended as a self-teaching aid for

learning Morse by presenting the code as a
series of sounds rather than dots and dashes.

The system uses a set of coded cards, each rep-
resenting a Morse character which may be a letter,
figure or standard phrase. When a character card
is plugged into the unit, the appropriate code is
reproduced as an audible and/or visnal signal. A
manual control alters the speed of the code as the
user becomes more proficient at recognising the
character; whatever speed is chosen, the relative
spacing between elements of the character is main-
tained (see Fig. 6). This ensures that the user
develops accurate timing. Controls are also provided
to adjust the volume and tone of the Morse to the
most natural sound.

The unit can also be used as a Morse practice
oscillator when required, either for normal sending
practice: or to copy signals just produced by the
Morse generator.

Principle of operation

The system uses a seven bit binary code; the most
significant bit(s) represent a binary equivalent of
the Morse character where logic 1 is the equivalent
of a ‘dash’, and logic 0 is a ‘dot’. The least significant
bit(s) identify the beginning of the character. Each
bit is sampled in turn from right to left. If the first
bit is a logic 0, it is ignored as are successive logic
0s. Once a logic 1 is encountered, this informs the
circuit that all the remaining bits are binary Morse
code.

o X .
v s
v Lol apeec start

G @

b~

The code cards slot into the front panel edge connector. Pressing the
start button initiales the reading process.
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Fig. 1 shows the seven bit binary code representing
the letter Y. In this case, the first two bits are
sampled, seen to be logic 0s and ignored. The next
bit is alse ignored, but as it is a logic 1, the system
prepares to reproduce the remaining bits as Morse
code elements. Thus the next logic 1 is produced
as a ‘dash’, the logic 0 as a ‘dot’, and so on until
all seven bits have been sampled.

(ZER) . . .
Fig. 1: The code cards Reading directiort
present a series of high
and low states on to the
terninals of the edge
connector correspond-
ing to the dots and
dashes of the Morse

Y= 1 1s 12 1 1 o O

{
|
I
1
I

!
l
|
[
)

character. The circuit i

‘reads' the character ! !

bits In  succession. &3

Following the first 1 po ]

(which sets the circuit o

up) all remaining bits 2 %

are read as Morse; 1 S e

produces a dash while o 0 D

a 0 produces a dot. 5 E 3 cog e ¢
8 88 85% 2 o

Fig. 2: Construction of
the code cards. The
artwork for the cards is
shown on page 267.
|y ol
e

Gy 2adss obtained through the

T T Readers' PCB service.
NC NC Cards may be con-
ov structed from hard

wired, sultably cut,
verostrip. 01" malrix
board should be used.

7654 3210 « Inputs of IC3

110 110 00« Binary code

Since Morse characters contain up to six elements
(except in one case which has been ignored to avoid
unnecessary complication) then a maximum of seven
bits is needed for binary encoding. Where a charac-
ter has less bits, these are made up to seven by the
inclusion of logic 0Os as seen in the example above.
In this way, the end of a code is easily recognised
by preventing further operation of the system once
seven bits have been sampled.

The code cards used with the prototype.
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Code cards

The seven bit code is applied to the unit by using
a patch card of copper laminate board etched to
represent the code to be reproduced. Fig. 2 shows
how the patch card, representing the letter ‘Y’, is
used to apply the correct code to the data select
inputs of IC3. With no card in position, inputs 1 to
7 of IC3 are held at logic 1 by ‘pullup’ resistors.
It can be seen that if the card is plugged into the
connector, connection A applies 0V (i.e. logic 0) to
the copper of the patch card, which in turn ‘pulls’
down inputs 1, 2 and 5 of IC3 to logic 0. Inputs 3,
4, 6 and 7 remain held at logic 1. .

Since no code requires more than seven bits, input
0 is permanently wired to logic 0, obviating the need
for this to be supplied by the patch card.

Circuit description

Looking at Fig. 3, the circuit comprises an astable
clock oscillator (IC1) a four bit binary counter (IC2)
a one of eight line data selector (IC3) controlled by
the binary counter, a pair of J-K flip-flops, an audio
oscillator and a series of gates.

A character card inserted in the edge connector
provides a binary pattern equivalent to the Morse
character on the data input lines of IC3. On pressing
S3, the circuit clock ICl increments the binary
counter causing the data bits on the character card
to be interrogated in turn. Ignoring all leading Os,
the circuit scans until it encounters a 1. This sets
up the bistables which will change state in a manner
dependent on subsequent” high/low states which
make up the character card. If the next bit is a 0,
then flip-flop IC4a changes state and gates the audio

oscillator for one clock cycle. If a 1 is encountered,
the flip-flops act as a divide by 3 routine for a dura-
tion of three clock pulses; similarly, this gates the
audio oscillator on for a period of three clock pulses.
Since reset action requires a duration of one clock

pulse, the 1:1:3 dot-space-dash relationship is
absolutely textbook and immutable. Further replays
of the Morse character can be made by depression
of S3 to enable the master reset line.

VR1 and VR2 provide control of the clock and
audio oscillator respectively; the first controls the
speed of character transmission and the second
adjustment changes the tone. IC5 provides enough
signal to drive a high impedance loudspeaker
directly. The prototype incorporates an LED which

Vee Edge connector Vo ——
[ A"
) R16 2470k
€ ov
6 —< Ke:
1C6¢ JJ g
\ 1P
4 5 P p. 8 4
2 ) 2
2 C7b €—¢ —¢ —
11 4 s JJJJ)) T 1c5
555 Ritoy A2l13Dalis] 1] 2] 3] 4 555
p s 76543210 )| . o
3 1C3 74151 Y 2 AUX
1] C B A Strobe e 1] O/(Fy
! . £
1 ch‘ iy b K W : 2 m—cy == | D T
- _°<}_| TC =T |Baxie
L—T-OV e ° 11} 8l 9j12 ov " ! .
0-22uF O-O1uF 1c2 QDbQCQBQA 12 € 820pF O-juF
g 7493[ RoRo oa 1P & VR3
SEE 1 [PA Cc5
D2 BAXI6 % SEE. 1C6e 3f'2[ 74 B Vee 1cab o¥ 100
: 1 RBZ47k 1o x7473 U‘Cg‘_o_‘
J 1M~10 Ica ; Volume| 1004F o :
y IC6 = 7404 cK IC7¢ sk1 |
_ s2
—tSlurov IC7 = 7400 Knge 9 n i
Vee IC6f 6 0L/8 ov '
ov ) {>C ) y Audio o }
RO<A7K | 137712 ] ) *®  Rig
S3 e Visual
I 24C LED 180
Start D3

* X O/P from D2 connected to R15 and IC5 pin 8.
Y O/P from S1b connected to alf points marked Vec,and to
IC2 pin 5, IC3 pin 16,1C4 pin 4, and ICs 6 &7 pin 14.
OV buss to all points marked, and to IC2 pin 10,
1C3 pin 8,1C4 pin 11, and ICs 687 pin 7

PO earpeice 300

Fig. 3: Complele circuit diagram of the Morse Tutor. The switches are shown set to ‘Read’ mode and ‘Audio/Visual’, Pins 1 and 10 of the edge
connector are not shown since these are not required for circuit operation. C7, not shown, is connected acros,s Vec and OV.
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is also driven by the oscillator to give a visual Morse
output. However, this is really just a gimmick. The
prototype was powered by a 6V battery. Since the
logic ICs require 5V, silicon diode D2 drops the
positive rail voltage by about 0-7V.

o

Construction

The prototype was constructed in a diecast box
drilled as in Fig. 4. If alternative components are
used, care should be taken to ensure that they do not
foul each other or the logic board before the mount-
ing holes are drilled as there is not a great deal of
space available in the size of box used.

The edge connector should be cut down in size so
as to leave twelve contacts. The contacts at each
end should then be removed to leave room for inser-
tion of the mounting feet. This assembly is mounted
through the panel aperture from the underside with
its contacts nearest to the panel edge. The ‘least
significant bit’ end of the connector will then be
towards the centre of the panel. After wiring, the
speaker bracket may be attached to the connector
mounting screws using stand-off pillars. The speaker
can be attached to this by means of its terminals.

Fig. 7 shows the board used to form 48 individual
patch cards. The shaded areas represent copper, the
remainder being etched away. These cards have been
designed to fit in a ten-way edge connector with
closed ends, and should be trimmed carefully for
accurate positioning. If another make of edge con-
nector is used, some modification to the cards may
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Fig. 4: Drilling details.

be necessary. Additional cards may be made in a
similar fashion for those characters that have been
omitted. If preferred, they may be made up from
small pieces of 0-1lin matrix veroboard by connecting
the appropriate copper strips together with wire
links.

i

Close up view of edge connector wiring and earpiece mounting
bracket. Note details of edge connector truncation.
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Fig. 5: Veroboard layout. Board A mounting holes are 3mm dia with
63mm spacing. They attach the board to diecast box using the rubber
feet mounting screws with spacers.

Board B attaches to diecast box using the 6V power terminals.
Board C is attached to the Key terminals. The flying leads shown on
both boards connect with the appropriate terminals.

PIN CONNECTIONS

A Edge Connector pin 3 M S1a (read)

B o ar 14 N VR1

A - o 5 O VR1

b, " » 6 P VR2

E " w 1 Q VR2

. # w8 R OV terminal
G , L " 9 S S1b (Y Fig. 8)
H S3 T Board A pin L, Board C pin
J Aux output and S2 V and S1b

K S1a U S1a (Key)

L Board Bpin T V Board Bpin T
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% components list

Resistors
R1to 94-7kQ2
R10 10k
R11 220k
R12 10kQ2
R13 1MQ
R14 18042
R15 470kS(2
All tW 5%
Semiconductors
Tr BC108
IC1 555 (8 pin)
ic2 7493
IC3 74151
1C4 7473
IC5 555 (8 pin)
1C6 7404
IC7 7400
D1, D2 BAX16
D3 LED

Capacitors
C1 0-22uF Polyester
C2 0-01u4F Polyester
C3 820pF Polystyrene
C4 0-14:F Polyester
C5 100uF 10V
C6 470uF 10V
C70-1uF Disc ceramic

Switches
S1  DPDT Centre oft miniature toggle |

S2 DPDT - ()
S3 SPDT push to make I
Potentiometers
VR1 1MQ Carbon linear 3W.
VR2 1M Carbon linear 3W.
VR3 1002 Wirewound 1W,

Miscellaneous
16 Way 0-1” edge connector, 3:5mm earphone
socket, IC sockets, 2mm terminals, rubber feet,
diecast box 114 x 89 X 55mm, knobs, nuts and
bolts, 6mm mounting pillars, veropins, veroboard,
battery 6V, LS1 PO type receiver insert (30€2).
Note that the edge connector and most other com-
ponents are RS types available from Doram and other
suppliers.

Testing

A 6V battery or suitable power supply should be
connected to the unit. Turn SPEED control VR1 to
minimum and VOLUME contrel VR3 to maximum.
Set S2 to ‘&’ position (i.e. VISUAL & AUDIO). If
the START button is pressed and released, six long
bursts of tone should be heard, along with a visual
signal. This corresponds to six ‘dashes’ and is the
signal produced when no patch card is in position.

A spare piece of unetched copper laminate board
cut to the size of a patch card should now be inserted
in the connector. Operation and release of S3 should
not result in any output signal (allowing time for all
inputs to be read) as no logic 1 will be encountered.
These procedures ensure that the unit is sensing
the condition on each edge connector input pin
correctly.

Finally, the card representing ‘underline’ is recom-
mended for use as a test card as it checks the unit
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for correct response to changes from dots to dashes
and vice versa with a sequence of two dots and two
dashes. '

Check the remaining two positions of S2 for the
appropriate output signal, and that the volume, tone,
and speed controls are effective. It is wise to ensure
that each patch card produces the desired ocode, and
that the copper accurately covers the appropriate
edge connector pins without any chance of contact
with pins that should remain unconnected.

Whenever power is first applied to the unit, it is
possible that an output signal will result. This can
also occur if Sla is switched from KEY to READ.
This can be cleared, either by holding down S3 until
a card is inserted, or releasing it and waiting for
the counter to complete a cycle. It was felt that this
problem did not really justify the extra complication
of some form of power-on reset.

The cards can be selected either according to some
set learning system or at random and the character
identified from the face of the card. Constant replay
of the pattern become associated with the letter.
The object of the learning exercise should always
be to familiarise Morse characters in terms of a
sound pattern rather than as discrete dots and

_dashes.

It is recommended that short groups of letters are
familiarised at a time—perhaps about five—until
the whole alphabet can be recognised from the dah-
di-dah rhythm of the characters. Although the unit
may be used as a practice oscillator, the beginner’s
studies should be concentrated on receiving Morse

A @ e N = 1 @ e wme e
B =———0oe O wmt e s D @@ e e
C ~—c @ e @ P Q== — @ 3 000 = —

D ——eoe Q = c=——g=—— (4 06000 —

E e R @ e @ 5 eeeee

F 60 e o S eee 6 0000

G =g T o 7 m———ee

H eeoe U ® @ = e X

| eoe V 00 @ = Q e ————
J G e — Y @ e — 10 == == = = —
K —— = X — @ wa—

L 06——oe Y ot e e

M e—— L o mm—0 @

— m— @ —— Preliminary call Spacing and lengthof
Full stop signal

— ——— @ @ = = Comma (i) .A dash equais 3
@ e ——— —— Apostrophe dots

—0 000 m— Hyphen (ii) The space be-
@ @ @ Inverted commas tween elements
00— —m g @ Question which form a char-

acter is equal to1dot
(iii) The space be-

Obiique stroke
———— @ ——me e @ = Drackets

®® —— — ¢ —= Underline tween 2 characters
—_—e e — Long break sign equals 3 dots
eoeeeocee Error (iv) The space

between 2 words is
equal to 5 to7 dots

w494

End of message

@ e § —
00 @ e @ = End ot work

Fig. 6: The Morse code.

rather than sending. Once the former has been
attained, the latter is easy. Although the Morse
Tutor is very useful, it provides no substitute to read-
ing Morse code from an experienced operator since
sequential groups of letters cannot be generated—
individual character recognition of the alphabet
won’t ensure a pass in the Morse test! However,
using the unit in conjunction with records, tapes and
RSGB Slow Morse transmissions in particular should
result in a pass.
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® INTRODUCING THE PHILIPS
G11 CHASSIS

The first entirely new colour chassis from Philips since
1870 is a major event. This new chassis, designed
around the 20AX tube, is intended to serve Philips well
into the 80s. Great attention therefore has been paid
to getuing things right. The first of a two part article
on the development of this chassis and the new
technigues it uses

® JAPANESE COLOUR SET FAULTS

Despite their reputation for fault-free service, Japanese
colour sets must inevitably eventually fail as the effects
of age appear. Peter Murchison reports on recent
experiences with a selection of sets to show the
sorts of troubles you can expect

® THE TV LOGIC STATE CHECKER

The increasing use of digital i.c.s in TV circuitry and
allied fields {e.g. our Teletext decoder] means that
special fault-tracing techniques are required when
problems develop. The construction of a simple in
strument which indicates the “logical state” of every
pin of a digital i.c. will be described. The device derives
Its power from the i.c. under test and uses l.e.d.s as
indicators. It's housed in a small diecast box with an
external 1.c. clip to hook up to the i.c. being investigated
Very useful for anyone dealing with logic circuits

® TELEPRO COLOUR RECEIVERS

The Telepro range of colour receivers was made by a
Telefusion subsidiary and used a chassis based on the
Decca 30 series chassis. The sets have their own fault
patterns however, and Barry Pamplin provides servicing
hints on dealing with them

PLUS ALL THE REGULAR FEATURES
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0! You have decided to construct an FM tuner.
What problems are likely to cause you most

difficulty?
Even

if you have only a limited amount of

experience, the construction of a good intermediate
frequency amplifier should not be too difficult with
the availability of modern integrated circuits and
miniature 10-7MHz ceramic filters. If one of the
normal quadrature detector circuits is employed
with a suitable integrated circuit, there will be only
one tuned circuit to be adjusted at 10-7TMHz—IF
alignment is very easy. It is also easy to add a
stereo decoder circuit using one of the modern phase
locked loop integrated circuits such as the LM1800.

Furiction

The front end accepts a signal from the aerial at
a frequency in the range 88 to 100MHz. The signal
is amplified and passed through a number of tuned

circuits which attenuate unwanted signals.

The

amplified signal is then passed to the mixer stage
where it is mixed with a locally generated signal,;
the latter is always kept 10-7MHz away from the
signal frequency being received by the aerial.

The output from the mixer stage is a 10-7MHz
difference signal frequency modulated with the audio
signal. This is fed through a single or double tuned
resonant circuit before being passed to the output
part of the front end from where it is processed by
the limiter/amplifier/demodulator.

+ Regulator Tl

Unregulated
input

C1 c2
1000uF | O=1uF

Brian DANCE

Ganged capacitor types

Some types of FM front ends employ conventional
ganged capacitor tuning. The low capacity VHF

ganged capacitor usually has another variable
capacitor mounted on the same spindle for AM
medium and long wave tuning. Such front ends
incorporating an AM tuning section are convenient
for obtaining FM and AM reception using a single
tuning knob although there is no AM circuitry other
than the variable capacitor itself in the front end.

Ganged capacitor tuned front ends are available
with a spring loaded reduction drive fitted to the
spindle. The tuning knob may be fitted directly to
such a front end, but provision must be made for
fitting a tuning scale and pointer. Some other types
do not have a reduction drive and some form of
slow motion drive must be designed; for example,
a suitable arrangement of drive cords may be used
to provide the required speed reduction.

Varicap tuning

This is the other tuning system widely used in
modern front ends. Such front ends require a tuning
voltage which may be obtained from a poten-

tiometer. One of the advantages of using a varicap

system is that the unit may be placed at any con-
venient point in a receiver, even if the tuning
control must be placed at the opposite side of the
cabinet. Capacitor tuned front end placement is

c3
10uF

Tuning
voltage

VR1 100k SO S ] ¢
Manyal VR2 VR3 VR4 VRS VRE TR
__+12V or +15v tuning 100k 100k 100k 100k 100k T % yu.
P T | 2
= J—& ﬁ% 4 I—o
Stabilised qf' T r p r gt
mm output 3 . k- . ”‘%&4&“4
voltage o %
fa wractical chieull for an
I s FMaricap front end tuning
i . #x arrangemeni, Six-way
1 R1 Lonoswiieh 81 selects any. of
47k o five  pre-tured - slations;
/ the sirth position  affers
S1 & manual tunitg by & milli-
o %o turn -pofentiomeler. With
o o masl wnis . adegualte fre-

% puency coverage can be
obfalmed - wilh @ funing
supnly  voltage  from  the
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usually governed by the requirement that the tuning
spindle must be at a suitable place for the drive
cords or tuning knobs to operate it.

High performance front ends require quite a
number of signal tunegl circuits, but the number of
variable capacitor sections which it is convenient to
fit on a single ganged capacitor spindle is limited to
about 3 or 4. There is no such limitation with
varicap diode tuning and therefore the most expen-
sive, high performance front ends tend to employ
this system.

Another advantage of varicap tuning is that it is
quite easy to arrange for the switched tuning of a
number of selected frequencies; this is very desirable
in domestic receivers. The varicap system requires
a regulated supply from which the tuning voltage
is derived to prevent drift. Further, the regulator
circuit must reduce the power frequency hum level
to a very low value on the varicap tuning supply line;
any residual hum manifests itself as hum in the audio
output. A hum level in the order of 1mV or less is
required.

" Typical circuit

A typical varicap tuning circuit is shown in Fig. 1.
The unregulated input voltage from the receiver
supply may be fed to the input of a low output
current voltage regulator integrated circuit (such as
the xA78L15 or the TBA625C for a 15V output or
the pA78L12 or the TBA625B" for a 12V output).
While discrete regulator circuits can be constructed,
the use of a monolithic regulator simplifies the
circuitry.

The hum level at the output of the regulator
should be some 50 to 60dB lower than that at the
input of the regulator. It is important that the
reservoir capacitor C1 should have an adequate
value or the hum level at the input to the regulator
will be high leaving an undue level on the output.
C2 is a small non-electrolytic capacitor in parallel
with C1 to provide high frequency decoupling.

The stabilised output voltage from the regulator
is applied to a number of potentiometers in series
with the resistor R1; this resistor ensures that the
tuning voltage never falls below about 2 to 3V since
the front end unit does not operate at very small
tuning voltages.

The potentiometer in use is selected by S1. The
tuning potentiometer VR1, selected by S1, enables
manual band coverage. The other positions of S1
are for the reception of switch tuned frequencies.
VR2 to VR6 inclusive should be high quality trimmer
potentiometers with about 15 or 22 turns each for
ease of adjustment; single turn potentiometers are
unsuitable. Similarly, VR1 may be a 10 turn potentio-
meter fitted with a 10 turn dial. Alternatively, a long
slider potentiometer, such as the Rivlin WS 150
(Ambit International) may be suitable.

Another tuning system involves the use of the
IMI varicap control unit type 9932 (from Ambit
International). This unit has 6 push buttons, each
of which has its own potentiometer. Fine adjustment
of the tuning can be made by rotating one of the
push buttons when it has been pressed in.

AM tuning facilities may be achieved using a
varicap system. In this case, the tuner will in-
corporate suitable AM tuning diodes in the AM
section of the receiver.

Image rejection

The main advantage of the more expensive front
end units is the higher rejection of unwanted
signals. This may be particularly important if one
lives near to an ambulance, police or fire station
which has an adjacent transmitter. The more
expensive units (priced at around £12) can provide
about 90dB rejection of all spurious signals, whereas
cheaper front ends (priced at about £6) may provide
some 40 to 50 dB rejection.

Most VHF front ends employ a MOSFET in the
signal frequency RF stage for low cross modulation
whereas a bipolar transistor opérates as a mixer; a
few use a MOSFET as a mixer to minimise inter-

! l—| PF 47
1 [ _L X pF i 1
Aerial H 1nF P
input : ;' ,=- E 2
) 100k { 100k 10
]
. b 4 F
'G0 H 10 2
i " oD 100 nF output
k 10nF L-| InF ; 107MHz
100k 3 100k
Tuning 100k inF Vi 220
voltage —O- =
input l 1

|1nF

;mF

AGC

Typical circuit of a dual gate IGFET front end
circuit. For optimum noise performance, the
RF amplifier stage tends to run at a higher DC
current level than the equivalent bipolar circuit.

i
—Pp—O—AFC
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Safe, tough, efficient and versetile — that’s
our new miniature CX iron.

Safe decause it is virtuglly leak-free (leakage
current less than 1A) Earth it if you like —
three core lead. It is made to conform with
8.S. 3456 and has a dreakdown voltege of
more than 4000V.

Tough because the handie is almost un-
breakable and the ceramic shaf: is ccvered
by a stainless steel sha-t.

Efficient because the element ‘is situated
night inside the soldering bit and the heat
generated by its 17 watts is not wasted.

Versatile because the iron can be used for a
wide variety of soldering jobs; with six =asily
interchangeable, stide-an bits, ranging from 3"
right down to " (1nm). It's suitable for
small, miniature and mizro miniature jo nts.

Available for 220-250 wolts or 100-120 volts,
Weight — 130z (40 gram). Length 73" (19¢cm).
Price — £3-40 fitted with standard bit "
(2.3mm). Spare bits £0.45; £0.72; £0.84
exclusive of VAT.

Stocked by most of the well-known whole-
salers and many retailess. Or direct from us if
you are desperate.

Model X.25 is a general purpose soldering
iron, also with two shafts for toughness and
perfect insulation. Available for 220-250 volts
or 100-120 volts at 25 watts and priced at
£3 40 exclusive of VAT.

Stand model $.T.3 has a chromium plated
steel spring. two sponges for cleaning the
bits and is priced at £1.40 exclusive of VAT.

<AN

Mayflower House, Plymouth.
Telephone (0752) 67377/8 Telex 45296
Giro 2581000

Forget all you've ever read about
miniaturised soldering irons.

Thisis the NEW A (\[TEX CK.
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OP. AMPS 0 %50
TTLs by TEXAS Dot w 10 BO
7400 1 74111 T5p | LM318N 225p 748 40p
a0 ,:: Jai12  sep | LMa2eN 1200 76T 216p
7402 18p | 74116 216p LM339N 175p MC1458 T5p
7403 18p 74118 160p | NES31V 140p CA3130 108p
7404  24p | 74120 130p | 709 38p  CA3140 108p
7405 25p | 74121 32p | 733 150p LM3900 T0p
7406 43p | 74122 52p
7407 43p | 14123 75p | LINEAR 1.Cs | NESS5V a0p
7408  22p | 74125 10p | AY-1-212 650p | NE556 100p
7408  22p | 14126 65p | CA3028A 112p | NE561B 450p
7410 18p 74128 82p | CA3046 $5p NES62B 450p
7411 28p | 14132 81p [ CA3048 250p | NES65 200p
7412 25p | 14136 81p [ CA30S3 75p | NES66V 200p
7413 4op | 74141 85p | CA3065 200p | NES6TV 200p
7414 85p | 74142 300p | CA3080E 97p | SNT72710N S4p
7416 40p | 14145 95p | CA3089E 250p | SNT76003N 275p
7417 40 74147 205p | CA3090AQ 425p SN76008 280p
7420 1gn | 14148 160p | ICLBO3SCC 400p | SNT6013N 175p
Ja21 435 | 14150 130p | LM3TIN 200p = SN76013ND 160p
Ja22 285 | 74151 8ip | LM38ON 112p | SN76018 280p
7455 365 | 74153 8ip | LM38IN 190p | SN76023N 175p
2425  33p 14154 160p | LM38ON 160p | SN76023ND  160p
Ji28  43p | 74155 97p | M252AA 850p | SN76033N 275p
1427 40 74156  97p | MC1310P 180p | TAAG21A 310p
leos  4on | 74157 97p | MCI35iP 110p | TAAG61B 150p
1430 18h | 74159 250p f MC1495L 490p | TBA120 97p
P | 74160 130p | MC1496G/P 112p | TBAG4B 300p
7432 37p | 74161 130p | MC3340P 180p | TBAG651 225p
;jg; ;;: 74162 :30') RnﬂtF:(s:ssoP 1sglp ;gAaoo :119
74163 130p 4000B 97p AB10S 25p
7438 37p | 74164 140p | MFC6040 200p | TBAB20 100p
7440 180 | 74165 150p | N5596 112p | TDA2020 205p
;::12 ;g: 7416§’ 160p | NES4OL 160p | ZN4i4 140p
74167 320p ]
B o x| delTac meouATORS Fines
750p astic— erminals
HR O L BePA™ 5 e e s
p p p
7447 90p 74175 97p | 8V 7808 130p — —
7448 85p | 74176 130p | 12V 7812 130p 7912 215p
7450 18p | 74177 130p | 15V 7815 130p 7975 215p
7451 18p | 74180 160p | 18V 7818 150p 7918 215p
;:gi ::p | ;4181 :‘:up 24V A 4_354 150p 7924 215p
P 4182 150p | 100m 92
7460  18p | 74185 190p | SV 78LOS  70p 7LO5  80p
7470 38p | 74186 9%0p | 6V 78L06  T0p - —
7472 32p 74:90 :50p 12v 7au2 0p 79L12 :gp
7473 36p | 74191 160p | 15V 78L15  70p 79L15 3
7474 37p | 74192 160p | LM309K (TO3) 1A 5V  150p
7475  48p | 74193 160p | LM323K (TO3) 3A 5v  700p
7476 37p | 74194 160p | LM327N (16 DIL) 100mA +5 —12V 275p
7480  S54p | 74195 110p | MC1468 (16 DIL) 100mA +15V 300p
7481 108p | 74196 130p | (Adj. by Rs from +8V to 320V)
7482 90p 74}97 130p ]"BBAS(%SS )('r105) 3-5A 12V }:ﬁ’
7483 99p | 74198 270p | 7805 (TO3) 1A'5 P
7484 120p | 74193 270p
7485 120p | 74221 175p | VARIABLE
7486  36p | 74251 150p | 723 14 pin DIL 2V-37V 150mA 45p
7480 340p | 74265 97p | LM317T_T0220 1A—2V-37V 340p
7490  43p 74§]Is gzop TL430 TO92 100mA 2V-30V 5p
7491  90p | 74279 150p
7492  58p | 74283 220p | OPTO-ELECTRONICS
7493  43p | 74284 475p | OCP 71 130p LEDS: TIL209' Red 14p
7494  90p | 74285 475p [ ORP 12 75p TIL211  Green  36p
7495 5p 74290 160p | ORP 60 90p TiL32 Infrared 81p
7496 90p 74203 160p | ORP 61 90p 02" Red 16p
7497 }90p ;4298 ‘2:09 2NSTT7  48p s,rﬁen 20p
74100 140p 4365 0p ellow 36p
74104 75 74366 160p | DISPLAYS
74105 75p | 74367 160p | 3015F  Minitron 175p
74107 36p | 74390 220p | DL704 Red 160p Green 160p
74109 60p 74393 245p | DL70OT Red 160p Green 160p
74110 60p 74490 250p | DL747 Red 250p Green 250p
CMOS ICs DRIVERS : ;2:91 ‘:lp 9368PC 216p
92 4p
4000 21p | 4040 150p
404 97,
ooy 3P| 08 100p | SCR-THYRISTORS C106D  70p
4006 127p | aoss  150p | 1A 100V TOS 850 2N3525  130p
4007 20p | 4047 150p | 1A 400V TOS 1390 2N4esa  200p
4009  67p I 4049 64p Sty P
Wil 2 TA 400V TOS 120p
p | 4050 S8p DIODES
w12 23p 12A 400V T0220 180p
4013 Ssp | 4934 120p ] 16A 400v TO220 220p | BY127  12p
sota  o0p | 055 1 ‘°D 16A 600V T0O220 270p | OA47 9p
4015 9op | 4000 }3:: BT 106 stud 50p 8A81 15
4016 54 A5 Sp
4017 1102 4069 30p| ypiacs BRIDGE OAg0 9p
4018 110p 4071 30p } pjastic RECTI- 0A91 9p
a9 570 | 4072 301 3a 400v g5p | FIERS OA9S5 9
4020 140p | 4000 30D | 6A 400V 107p | 1A SOV 25p | DA200  9p
4021 120p | 4052 0P 6A 500V 120p | 1A 100V 27 [ OA202  10p
4022 140p | P | 10A 400V 140p | 1A 400V 31p | {No14  4p
4023 23p | 4510 140p { 104 500V 160p } 2A SOV 40p | 1No16 7
4024 90p | 4511 140D | 154 400V 200p | 2A 100V 45p [ 1N4f48  4p
4025 23p | 4516 130p | 154 500V 225p | 3A 200V 70p
4518 140 1N4001/2  6p
4026  200p p — 3A 600V 80p | 1 io0dle 3
4027 64p | 4528 140p | 40430 130p | 4A 100V spp | 1N400Y/S 70
4028 110p 14433 £14 | 40669  130p | 4A 400v 9ap | 1N4007 p
4029 120p | 44533 540p | T2302D 130p | 6A S0V 96p | INS401  15p
4030 67p | 14583  £1 ) BR100  32p | 6A 100V 108p | IN5404  20p
ow P 6A 400V 120p | 1N5407  25p
LOW PROFILE DIL 10A 400V 270p
SOCKETS By TExas | MEAT SINK ZENERS
8 pin 12p 22 pin 36p T0220 { Amp 2-7v-33V
14 pin 13p 24 pin 40p TRS. or VR FM TUNER |400mW 11p
16 pin 14p 28 pin 60p 22p | LP1186 £9:50 | 1W 22p
18 pin 30p 40 pin 75p
mewory tea IV e £7.18 Inc. VAT
2102.2 RAM 2,5: 14433—3} DIGIT A/D CONVERTER
2107 RAM 1080p £14 Inc. VAT
2112-2 RAM 470p
RO3-2513 ROM 850p Please send SAE for detailed lists

TRANSISTORS

AC125 20p | 0C28 80p
AC126 20p | OC35  90p
AC127 20p | OC42 19
AC128 20p 0C45  19p
AC176 ocTH 25p
AC187 zop R2008B  225p
AC188  20p | R2010B 225p
AD149  60p | TIP20A 50p
AD161  45p | TIP20C  62p
AD162 48p | TIP30A  60p
AF114 p | TIP3OC  72p
AF115 | TIP3t s6p
AF116 zzp TIP31C  68p
AF117 TIPR2A  63p
AF127 | TIP32C  85p
AF139 4op TIP33A 97p
AF233  48p | TIP33C 120p
BC107/8 10p|TIP30A 124p
BC108/8 TIP34C 160p
C108 10p TIP35A 243p
8C108C  11p | TIP3SC 290p
8C147  9p | TIP36A 297p
8C148  8p | TIP36C 360p
BC149 10p | TIP41A  Top
8C1s7  11p | TIP4IC  84p
BC158  13p | TIP&2A  Tép
BC1S9  13p | TIP42C  96p
8C169C  15p | TIP2955  76p
BC171 12p | TIP3055 60p
8C172  1ip | TIS43  4o0p
8C177  20p | TISS3  28p
BC178  17p | 2N697  25p
BC179  20p | 2N698  43p
BC182 12p 2N706  22p
BC183  12p | 2N708  22p
BC184  14p | 2N918  43p
8C187  32p | 2N930  19p
BC212 14p | 2N1131 25p
BC213  12p | 2N1132 259
BC214  17p  2N1304  70p
BC461  40p  2N1305  T0p
BC478  32p  2N1306  70p
BCY70  20p | 2N1307  10p
BCY71 24p 2N1613 22p
80124 140p | 2N1711  22p
BD131  63p | 2N1893  32p
BD132  67p 2N2102  60p
BD135  54p 2N2160 120p
BD136  55p  2N2218  22p
BDI39  S6p | 2N2222  22p
BD140  60p | 2N2369  15p
BDY38 160p | 2N2484  32p
BDY56 225p | 2N2646  52p
BF115  24p | 2N2904/A 22p
BF167  25p | 2N2905/A 22p
BF170  25p | 2N2906/A 22p
BF173  27p | 2N290TA  25p
BF177  28p | 2N2026RB 9p
BF178  30p | 2N29260G 11p
BF179  35p | 2N3053  22p
BF180  35p 2N3054  65p
BF181,  35p | 2N3055  65p
BF184  24p 2N3439  T72p
BF185  24p 2N3442 151p
BF194  13p  2N3365  34p
BF19s  #ip | 2N370z  14p
BF196 17p | 2N3703  14p
BF197  19p  2N3704  14p
BF200  40p 2N3705 14p
BF244B  34p | 2N3706  14p
BF256B  60p | 2N3708  14p
BF257  34p | 2N3709  14p
BF258  39p  2N3707  1dp
BF259  48p 2N3711  14p
BF337  32p | 2N3773  320p
BFR39  34p | 2N3813  27p
BFR40  34p | 2N3820  50p
BFR41  34p 2N3823  T0p
BFR79  24p | 2N3366  97p
BFRSO  34p | 2N3903  18p
BFR81  34p | 2N3904  22p
BFR83  37p | 2N3%0>  22p
BFW10 90p  2N3306  22p
BFX30  34p  2N4058  18p
BFX84  30p 2N4060  19p
BFX85  30p | 2N4123/4 22p
BFX86  30p | ZN4125/6 22p
BFX87  30p | 2N4289  24p
BFX88  30p | 2N4401  34p
BFYS0  22p | 2N4403  34p
BFYS!  22p | 2N4427  97p
BFYS2  22p | 2N48TY  60p
BFY90 90p | 2N5089 34p
BRY3%  48p | 2NS179  75p
BSX19  20p | 2N5295  58p
BSX20 20p | 2NS401  62p
BU105 200p | 2N5457  40p
BU10s  312p | 2N54s8  40p
MJE340 70p | 2N5450  40p
MJ481  175p | 2NS485  45p
MJagl  216p | 2N6107  70p
MJ2501 250p | 2M6027  60p
MJ2955 130p | 2N6247 200p
MJE2955 130p | 2N6254 140D
MJ3001 250p | 2N6202  70p
MJE3055 90p | 3N128  %0p
MPF102 45p | 3N140  97p
MPF103 40p | 3N141  90p
MPF104 40p 3N187  200p
MPF105  40p | 40360  43p
MPSA06 37p | 40361 43p
MPSA12 62p 40362  45p
MPSASG 40p 40409  75p
MPSHOS 40p 40410  75p
MPSUOS 72p 40411  325p
MPSUO6 78p 40594  90p
MPSUSS 90p 40595  97p
MPSUS6 98p | 40635  60p

VAT INCLUSIVE PRICES
Please add 20p P. & P.

MAIL
ORDER
ONLY

204-4333
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Telox 922800

TECHNOMATIC LTD.

54 SANDHURST ROAD, LONDON, NW?
Tel. 01-

Sonic

HI-FI DISCOUNT CENTRES
DISCOUNT
SPEAKERS

Imp8 or ISQ as app.
Guarantees:
TITAN 5 years
FANE 2 years
OTHERS | year
ALL PRICES

INC. VAT

Prices correct at ”"55-77.

HI-FI TYPES List/Value

57 FANE 50! Mid or Full range Sp. Price o
B” x 5” ISw Various makes Sp. Price g
8” A.F. Model 80 Dual Cone Sp. Price .
8” A.F. Model 83 Dual Cone  Sp. Price .
FANE 805 Sp i £5-
FANE 804 Sp. -
FANE 801 Dual Cone Sp a
FANE 8” 808T Dual Cone Sp. °
FANE 8” 807TP Sp. Price 0
WH'FEDALE L'TON 3XP kit Pr. £52-94 £34-95
107 DENTON 2XP KIT Pair £35-93 £23-95
10" GLENDALE 3XP KIT £75-62 £52-95
8" FANE MODE ONE KIT Sp. Price Pair £19-99
10” ELAC Model I0RM Sp. Price £3:85

12” FANE 121/I5LR 20w
12” FANE 122/10 25w
GROUP/DISCO TYPES

Sp. Price £7-
Sp. Price £9-95

12" FANE POP |5 Sp. Price  £4-99
12” FANE POP 25T 25-30w Sp. Price  £9-95
12” TITAN T12/45 45w €15-80 £10-95
12" TITAN TI12/60A 60w €22-50 £12-95
12" TITAN T12/100A |00w €36:00 £22-95
127 CELESTION GI12M Sp. Price  £12-99
12” CELESTION GI2H 30w Sp. Price £15-95
127 CELESTION G12/50 SOw Sp. Price £17-50
12” CELESTION G12/S0TC Sp. Price £17-95
12" GOODMANS 12 PD Sp. Price £18-95
12” GOODMANS 12 PG Sp. Price £17-95
12” FANE 'SPECIALIST’ P.A. 80 £25-95 £16-95
127, " iSCO 80 £27-95 £17-95
12", . GUITAR 80L £25-75 £16-95
12~ UITAR 80B £€26-95 £17-95
127 FANE CRESCENDO 12A £57-35 £39-95

" FA 2L £59-95 £41-95
12" FANE ., 12 BASS £56-70 £39-95
15” TITAN TI15/60 60w €26-00 £18-95
1S” TITAN TI5/70 70w £28-00 £19-95
15" TITAN T15/100 100w £41 00 £28-95
15 FANE *SPECIALIST® BASS 85 £39-95 £29-95
15" BASS 100 £42:00 £31-50
15 GOODMANS ISP Sp. Pnce €23 -95
15 CELESTION GI5SC Sp. Pri £26 95
15” FANE CRESCENDO ISIIOOA €72 95 £49-95
IS" FANE CRESCENDO BASS _ £76°00 €49-95

15/100LT £74-69 £49-

§5” | COLOSSUS 200w £108-00 £69-95
18" T|TAN TlﬂIIOO 100w €47 00 £35-95
18" GOODMANS 18°P Sp. Price £39°95
|8" CELESTION GI18C Sp. Price £39-95
18” FANE CRESCENDO 18A  £101-95 £69-95
18” FANE CRESCENDO BASS €89-95 £59-95
187 ,, 'COLOSSUS' 200w £115-00 £69-95
HORN UNITS (Carr. 75p)
CELESTION MHI1000 30w Sp. Price £13:75
FANE 910 MK Il 50w £17-75 £10-99
. 920 100w €59-95 £39-95
. 144 30 50w £7°95 £5-95
W J73 50w £11-75 £8-95
. JIo4 50 €£16-95 £12-95

70w
HIGH POWER ‘CROSS OVERS'
FANE HPX| or HPX2 Carr. 35p £2-9 £0-
‘ADD-ON’ HIGH FREQUENCY UNITS

F.A.L. "Add-on' Carr. £1 £51 -84 £35'9
TITAN TIH 70w Carr. £1 Sp. Price £25-95
TITAN TS2H 100w Carr. £1 Sp. Price £25-95

HIi-FI SPEAKER SYSTEMS Carr €1-50 Pair

LEAK 3020 Pair £128-56 £84-95
LEAK 3030 Pair £175:84 £114-95
LEAK 3050 Pair £245-80 £162-95
WHARFEDALE

DENTON 2XP Pair £65-45 £42-95
LINTON 3IXP Pair  £91-71 £59-95
CHEVIN XP Pair £42-S5 £28-9S
GLENDALE 3XP “Pair €126-67 £87 95
DOVEDALE SP Pair £217-44 £15)-95

Also for personal shoppers only

AMPS, T'TABLES, JINGLE MACHINES,
DISCO CONSOLES, LIGHTING, CABINETS,
CREDIT TERMS AVAILABLE °rders £20

Phone orders accepted from Access & Barclay
card holders. Branches at

403 SAUCHIEHALL STREET G| ASGOW
24 NEWGATE SHOPPING NEWCASTLE
MIDDLESBROUGH

CENTRE Tel: 0632 25168
Tel: 0642 217402

106 NEWPORT
ROAD
Maii Orders & Export enquiries to M|ddlesbrough
Branch. Add 55p carr. on Hi-Fi
Otherwise add 85p (12" spkr.) £1- 25 (IS") (Z(IB")
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modulation. This does not imply that a front end
using a MOSFET is necessarily better than one
employing a conventional bipolar device since the
one employing the bipolar type may contain several
tuned circuits to increase the selectivity and there-
fore the rejection of spurious frequencies. The noise
performance of a bipolar arrangement may be
superior.

Aerial impedance

The input impedance is usually either about 75
ohms for use with an unbalanced signal from a co-
axial cable or about 300 ohms for use with a flat twin
balanced feeder. If an aerial with the incorrect
impedance is employed, the signal to noise ratio will
be reduced somewhat. In an area of high field
strength, this is not likely to matter.

A signal to noise ratio is quoted for most front
ends, as a figure expressed in dB. In an area of low
signal strength, noise performance may be impor-
tant. However, minor differences are relatively in-
audible. For example, a noise level of 6dB is only
just noticeably better than a 9dB noise figure.

Frequency coverage

Most units provide a frequency coverage of some
87 to 109MHz, but all will cover the complete broad-
cast band with room to spare, especially at the
upper end. If one selects a varicap front end, the

uppermost frequency of about 109MHz will not be
attained unless the tuning voltage can provide
perhaps 20V to 25V. An upper limit of not less than
about 101MHz should be obtained with a 12V and
not less than about 103MHz with a 15V tuning
voltage. A supply of 10V or even less is -adequate
to cover the present broadcast band.

Various front ends require power supply voltages
ranging from about 6V to 12V—no problems here.
However, types requiring 12V may not be so con-
venient for use in portable receivers.

AGC/AEC

Most units do not have AGC facilities; they are
generally unnecessary unless used very close to a
transmitter. On the other hand, most have an AFC
input and this can be most valuable if there is any
tendency towards drift. Incorrect tuning results in
increased distortion, especially at high modulation
depth. Care must be taken to ensure that the AFC
voltage from the receiver is suitable for the front end
selected; some accept AFC voltages centred at 0V,
while others require an input which has a mean
positive potential relative to the negative line.

Commercial front ends

We will now comment fairly briefly on some front
ends available from our advertisers. More formal
specifications are given in Table 1.

EF-5600U
EF-5800HG | EF-5800HQ | EF-5602U EC-3302U 8319 LP1186 NT3302
EF-5603U
Tuning varicap varicap varicap varicap varicap varicap ganged
capacitor
Supply voltage 12V 12v 12V 9V 12v 8V 9V
Supply current (mA) 25-35 25--35 17 (max) 16 (max) 25 6-1 18 (max)
Gain (dB) 44 37 30 22 32 30 25
Noise figure (dB) ‘85 7-8 7 7 5 6:5 8
Tuning range (MHz) 88 to 108 87-109 87-109 87-5-108'5 87-4-108 87-109
for tuning voltage 2:5-16V 3-25V 2-20V 2-3-18V 217V —_
Input impedance 75 75 75 300 75 or 300 75 l 300
(ohms) (bal.) (bal.) (bal.)
Output impedance 300 300 75 300 recomm'd 75 300
(ohms) load 150
Image rejection 78 97 90 45 (min) 56 40 45 (min)
(dB) (min) 108MHz 108MHz
Thermal stability 25-55°C 180 180 100 150 — 300 150
(kHz) '
6 6 5 3 4 3
No of varicaps back to backiback to back|back to back single back to back single —_
No of transistors 4 4 4 3 3 3 3
i
No of 10: 7MHz tuned circuits 2 2 2 1 2 2 1
IF bandwidth 300 300 300 200 300 200 350
(kHz) (min) (min)
Approximate size 170 X 20 x 24 90X 61x33 | 66X 2615 423117 | 74X 53X 49
(body only) (mm) |
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Table 1. Basic details of some front ends; full details should always be obtained from the data sheet before purchase
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NT3302UG .

The Toko NT3302UG (Ambit International and from
Doram Electronics) employs a ganged capacitor and
is low cost. It incorporates a double gang capacitor
for AM tuning with a range of 8-5pF to 360pF each.
A similar Toko unit, the MT3302, has an AM tuning
gang with 160pF and 76pF capacitance per section.
A similar type is also available with a 3:1 reduction
drive. These units incorporate a MOSFET input
stage with bipolar transistors as mixer and oscillator.
A single 10-7MHz output tuned circuit is used. AFC
facilities are provided.

EC3302U

The Toko EC3302U (Ambit International) is an
economical, compact varicap tuned front end. A
MOSFET input stage is used with bipolar transistors
‘as mixer and oscillator. As in the NT3302, the output
is via the coupling winding of the 10-7MHz output
transformer. Although the EC3302U has less rejec-
tion of spurious signals than other Toko front ends,
it provides an adequate performance in most loca-
tions for approximately half the price of the more
expensive units. AFC facilities are provided "i

P

EF5800 series

The EF5800 front ends have been introduced fairly
recently by Ambit International. They are unusual
in that two RF stages are employed (both using
MOSFET devices) with bipolar transistors as the
mixer and oscillator. There are six circuits tuned by
varicap diodes: an aerial circuit, two tuned circuits
between the two RF stages, two tuned circuits
between the second RF stage and the mixer and
oscillator stage. A double tuned 10-7MHz circuit is
used in the output with a coupling winding providing
the actual output.

The EF5800 units are available completely built
and aligned, but are also available as a kit. While
the kit is about £2 cheaper than the completely built
and aligned unit, readers are strongly advised to ask
themselves (more than once) whether they are
equipped to construct this unit. If any doubt exists,
it is well worth paying the extra. The EF5800 is
available in two versions (see Table 1). The
EF5800HG has a very high gain, but the EFS800HQ
gives optimum rejection of spurious signals.
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An EF5801 is also available with an FET buffered
frequency counter output and is built on a double
sided printed circuit board. The AGC range is also
increased. !

EF5600 series

The Toko EF5600 series are high performance front
ends with an extremely high rejection of spurious
frequencies (minimum 90dB). This high rejection is
obtained by the use of three signal frequency tuned
circuits between the RF stage and the bipolar mixer.
Five back-to-back varicap diodes (type BB-104) are

- used. An emitter follower output stage follows the

10-7MHz double tuned circuits so the output imped-
ance is low. A 0-01xF blocking capacitor is used in
the output circuit so that the output can be directly
connected to any other circuit. The EF5600U has
AGC and AFC facilities, whereas the EF5603U has
neither. The AFC of the EF5600U is designed for
use with ratio detector circuits giving a voltage
centred at zero; if the AFC is not used, the AFC
connection to the front end must be earthed. The

\ \

P

I g Lol 1 ;
B et A typical commercial unit with screening cover removed,

EF5602U has an AFC input suitable for use with
the output from a quadrature detector, such as the
CA3089E.

8319

The Larsholt 8318 (Ambit International) front end is
manufactured in Denmark. It is a high performance
unit with an especially good noise figure. There are
two tuned circuits between the RF stage and the
mixer. Both the RF stage and the mixer use MOSFET
devices. Another unusual feature is the provision of
separate inputs for 75 ohms (unbalanced) and 300
ohms (balanced). There is an AFC facility.

LP1186

The Mullard LP1186 (Doram Electronics) is one of a
series of modules. Although designed to be used with
the LP1185 10-7MHz IF module, the LP1186 can
be used with any of the amplifier/demodulator inte-
grated circuits. The AFC facility in this module is
designed for use with ratio detector type equipment
with an AFC input centred about 0V. The gain is
higher than that of the EC3302U, but the latter has
better frequency stability. P =
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_MICRO AMPLIFIER
it
S Ex hehind the ear deaf
aids, complete with
volume control £2-18.

6 Digit 230-250v cycle opera-
| ted, not resettuble also needs
perapex or similar panel over
the wheels. 21-62.

ULLARD UNILEX

A maing operated 4 -+ 4
stereo systeni. Rated one 3 '
~— ®

of the finest performers
in the stereo field this
would make i wonderful
gift for almost any one in
enay-to-assenihle modular form
and complete with a pair of Good-

mans speakers this should sell at about £30—but due to
a npeclal bulk buy and as an incentive for you to buy
this month we offer the systern complete at only £14-00
incnding VAT und postage.

IT’S FREE!

Qur monthly Advance Adverti g Bargains
Lu(_ gives datails of bargains arriving or just
arrived—often bargains which sell out bafore
our advertisement can appear—it’s an inter-
esting list and ust send S,A.E. Below
are a few of the Bargains s available from
a recent list.

Desk Instrument Case with sloping front, over:ll size of
stoplng front 1s 4” wide an't 5” long. Mounted on a heavy
base tor atabliity, base size 4} x 4” with flex lock. The
heavy base Is easlly removed if not required. The average
depth below sloping panel 3” approx. Price £1-50p + 12p.
Post 50p + 4p. Note the sloping front will be supplied
with each of these cases but this already has quite a lot
of holes in it, however it is a simple matter to cut and

PP3/PP9 REPLACEMENT
MAINS UNIT
Japanese made in plastic container
with leads eize 2”7 x 1§” x 1}”, this
is ideal to power a calculator or
rlio, it has u full wave rectifled
und smoothed output of 9 voits
sultable for a loadlng of up to
f 100mA. 22-53.

RECTANGULAR HOT PLATE

Alumlniuin panel with ridged top amnd
angled underneath to strengthen It.
This is approx. 107 x 4}” of flat piate.
Beneath piate is 100w element
and sensor swltch which will
maintain the surface of the plate
just too hot to touch. With feads
and tags. This is ideal If vou are
mnking up & food warmer or for an
airing cupboard, etc. Price £1-03.

bend new aluminium front if you use this as a pattern.

Rigonda 8” Mains Battery T°V’s for apares, these are less
tubes and less knobe and will have ope or two other
parts missing but in the main are complete aml worth
haviug if you have one of these televisions or if yon do
repairs to them. Price £3-05p + 44p. Post ££1-00 + 12§p.

Digital Thumbwheel Switch. Black face flush panel mount-
Ing, face size approx. 31” x $”. White digits 10 positions
0-9. These can be stacked edgewlse to any quantity. The
right hand and left hand ends have projectionsa for 6BA
fixing to the panel. Price left hand and right hand end
switcohes £1-50 each + 12p. Intermedlute switches £1-25
+ 10p.

DIGITAL DISPLAY UNIT
(DIGIVISOR)

A precision made instrument
which [a basically a moving
coll voltmeter. Instead of
having a pointer, however, the
scale is punched out with numerals,
0.1, 2. 8, 4 and 50 on. When you apply a
voltuge for instance 8 volts—fig. 8 comes
in front of a lamp and Is focused on to the
front screen. This device which must have
coat a small fortune to develop and niake cin
4180 be used for a variety of other purposes. Voltage
regulation for Iustance by making beam of light
trigger a photocell etc. £5-40.

EXTRACTOR FAN

Ex computors—inade by
‘Wooda of Colchester, ideal
for fixing through panel—
reasonably quiet running—
very powerful 2600 rpm,
Choice of two slzes 5” or 63”7
dia. £4-43,

Mains Transformer upright mounting with top tagboand,
pritnary 0-115, 210, 240, two secondariea 115 volts SmA
and 8-5 volt A. Note this transformer is ex-new
equipment. Price £2-00 + 16p. Post 30p + 2p.

Mains Transformer, primary 0-110, 127, 150, 180, 220.
Becondaries (1) 3:15-0-3-18, (2) 2:6v, (3) 0-220v. Fitted
primary screen. This ig « 30w transforier, ex equipment
£2-50 + 20p. Post 40p + 3p.

Relay 6-12 volt. 8ingle 2 amp changeover contacts, opey
miniature type, eize approx. 1” cube PC mounting ex new

ROTARY WAFER SWITCH

—wiper contacts 3 way 8 poles
5 amp rating, break before

make—}” dijameter 1” long
spindle, slotted for knob
screw., made by Plessey.

Price £1-08.

Q 30p + 2p.

Relay Mininture 6-12 volt. plastic covered plug in type 4
changeover gold plated contacta 52 ohm coll, size approx.
1}” high 17 wide §” thick, ex new eulpnient with base 75p
+ 6p.

Miniature Relay 6-12 volt plastic covered plug In type 200
ohm coil. Twe changeover gold plated contacts ex new
equipment with baee 78p + 6p.

Three Digit Counter, resettable 12 volt coll, flush panel
mounting, hlack with white digits ex new equipment
£1-76 + 14p.

MERCURY BATTERIES

Bank of 7 Mercury cells
type 625 which are ap-
prox. §” dlameter by §”
thick in plastic tube
siving & total of 10-7 voits.
Belng in a plastie tube 1t in
very easy to break up the battery
into separate cells and use these for
radio control and similar equlpient.
Carton of 25 batterles £1-80.

INSULATED TERMINALS

Well made with metal panel Insu-
lators—screw (own to trap wire or
insert 4mim plug into top—15p each
following colours availuble.

o

Reed Relay with double wound coil 12 volts one coll will
close the reed swltch, 12 volts on the other coll will open
the contact or still further close it depending upon whethe:
the current Is opposing or assisting. Price £1-50 + 12p. §
Post 20p + 2p.

Push on Push oft Panel Mounting Switch. 3 amps 250 voltx
metal piunger similar to and mounted light toggle switch
miule by Arrow 50p + 4p.

Push to make Switch 250v 1 amp similar to and mounted

LATCHING RELAY

By Guardian Electrle, mains operated it Is In fact two
relays mounted on a metal base plate. The relays being
mounted in euch » way to ensure that when one closes
the other opens and vice verga thus when closed relay A
would remaln locked until manually released or electrically
released by energlsing relasy B. Each reluy haa 2 sete of
10 amp changeover contacts. Bhould be ldeal for burglnr

SPIT MOTOR WITH CARTER
GEAR BOX

Probahly one of the best spit
motors made. Originally Intended
to be used In very high priced cookers
however this can be put to plenty of
other uses, for lnstance your garden
barbegue or to drive a tumbler for stone pollabing; In fact
there are no ends to its uses. Normal malns operatlon.
#4-32 including POST & VAT.

llke 4 toggle made by Arco Electronlc. Price 35p + 3p. 3
Panel Mounting Neon Lamp. Compact type with bright
crome type mounting clip, these will flash from voltagew
of 100 upwards but need a serics reslstor of about 250k.
bigher or lower depending upon how bright you want |
them. Price 30p 2p, these are red but we also have
another slightly larger in natural colour, same price.
Relsy, Clare Elliott 670 ohm. Coil senled In wietal can
alze approx. 3" “ % §”. two paira of changeover con-
tacts. Thls type of refay is mounted by Its own lead-
£1-00 + 8p.

Engine Revolution Counter. Thls Is cx Alr Ministry lten.
beautifully made. As n revolution eounter it s driven by
a flexibie shaft and having a permanent magnet fleld the
voltage output would be dependent upon the speed. Ot

24 HOUR MOTOR
Beautifully made by Bangamo.
This i 200-240v mains driven
motor with gear box together in
one housing, slze approx. 1} dla.
by 1§” deep. It you are contem-
plating maklpg « 24 hour switch
with a lot of onjoft’s then this is
obvlously the motor. Price £1-89,

alanna and slmilar applications. £2-11.
s Y |
!_:
i

z\_____é

ELECTRO MAGNETIC
MECHANISMS

4v-8v AC. opernted the
magnet

electro enslly

removable from mechan-
ism—350p each—two type
avaltlable.

course it will also run as a low voltage D.C. motor and it~
speed wlll be dependent upon the applied voltage. This
is dustproof and slmost waterpreof so it will still run In
atlverse condltions. One point, however, I8 there are no
brushes fitted to these motors, these are speclal and ar
yet we have not been able to find a supplier, so you will |§
huy without brushes. The Air Ministry ref. number of the
motor is 6A/7A2. We would like to hear from any custome:
who et this during his service career and who knows of
a possible source of brushes. Price 22:00 + 16p. Post 40
4p.
Miniature Sealed Thermostat. German made, these ar
about the size of early power translstors, have 4” wlre
ends and are sealed, vo sultable for immersion In many
liquids. Operating temperature #0°C plug or minus 3%.

4 POLE MOTOR
Carefully balanced, fitted with
belt drive puliey for tnpe re-
corders, etc. Normal mains
working, speed: 1,250 rpm.
£2-12.

SHORTWAVE CRYSTAL SET

Although this uses no battery it
gives really umazing results. You
wi Il recetve an nimazing assortinent
of stations over the 19, 25, 31, 29
meatre bands. Kit contalnse chassis
front panel and all the parts £2-25
—crystal earphone 88p Inchuding
VAT and postage.

We were not sure of the operating voltage and current
but we tested one with 100w lamp oft the mains and it
worked perfectly o.k. Price 50p + 4p.

Gooseneck as used on ndjustable table lamps, microphon« §
stands, ete. Norinal brags §” thread each end length 18"
crome plated. Price 75p + 6p. Post 30p + 2o.

Nicad Battery Charger In neat plastic case size 43" >
3§” x 21" approx. with malns input lead and charging
output lead termlnated with din plug. This is a duai
output charger but contains useful mains transformer
which makes It easily adaptable for many voltage ceils.

HUMIDITY SWITCH

Amerlcan made by Ranco, thelr type
No. J11. The action of this device
depends upon the dampness causing

a membrain to stretch and trigger a
sensitive microswitch adjustable by "
« screw, quite sensitive—breathing on it L ﬁl
for instance will switch it on. Micro 3 amp XA 20}
at 260v. AC. Overall size of the device npproX’ ©
334" long 1” wide and 13" deep. 85p.
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TERMS:

Cash  with order—prices Includes VAT and carriage
unless stated but orders under £6 mnat add 80p to offset
packing ete.

BULK ENQUIRTES WELCOMED. Phone; 01-688 1833.

J. BULL (ELECTRICAL) LTD

(Dept. PW), 103 TAMWORTH RD.
CROYDON CR? ISG

It not wanted as a charger, could very easily be rebuilt
as o power unit for recelver or other device. The plastic
case has a peon Indicutor. Price £2-50 + 20p. Post 40p +
4p.

Panel Meter. 24" made for Alr Minlstry, unused but storag:
soiled. 30mA moving coll offered at a low price but these §
have loose glasses which will want reglueing price £1-50

-+ 12p. Post 20p + 2p.
Papst Motor, ref. KLZ20:50-4-540D. This is normal main~
working motor, capacitor run so easlly reversible. May
be a little storage solled but these are unused and fully
wuaranteed by us. Price £5:00 + 40p. Post 30p + 2p.
QGarrard 4 Pole Motor, probably made for record player or
tape recorder, thia is 140v, 40-80 cycle. We do not know
i he Garrard ref. no. but the figure 12 is pressed on the
f! ttom bearing cover. Price £2-00 + 25p. Post 30p + 4p
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Newnes

LATEST TITLE in The Master Series

Master Creative
Tape Recording

by JOHN GARDNER

In this book the theory of recording and reproduction
is covered, as well as the choice of your machine and
microphone, improvising a studio, and setting up of
equipment. Guidance is given on the general organi-
sation of recording sessions, and on the problems of
recording drama, features and music, and of tape
editing.

CONTENTS: Recording and reproduction. Choosing
a suitable machine. Choice and use of microphones.
Mixers, monitoring and installation. Improvising a
studio. Organisation and method. Drama and features.
Music. Editing. Appendix. Index.

May 1977 140 pages £2.50
Other titles in the Master series : Master in-Car Enter-
tainment — Capel. Master Electronics in Music-Towers.
Master Hi-Fi Installation — King. Master Stereo
Cassette Recording — Sinclair.

new
books

Technica

LATEST TITLE in The Beginner’s Guide Series

Beginner's Guide
to Audio

by iIAN R. SINCLAIR

Covers the working principles of devices ranging from
the microphone to the louspeaker and examples of
the electronic circuits which are used. Starting with
the behaviour of sound waves the text continues with
chapters on microphones, pickups, preamplifiers and
amplifiers and loudspeakers.

CONTENTS : Sound and recording. Replay and Re-
ception. Voltage amplifiers. Equalisation, filtering and
tone controls. Qutput stages. Loudspeakers. Recor-
ding and reproduction systems. Index.

April 1977 192 pages £2.75
Other Beginner's Guides in Electronics : Beginner’s
Guide to Electronics —Squires & Deason. Beginner's
Guide to Radio — King. Beginner’'s Guide to Trans-
istors — Reddihough & Sinclair.

ORDER NOW from your bookseller or in case of difficulty from
BUTTERWORTHS, Borough Green, Sevenoaks, Kent TN15°8PH

42 x 42mm METERS ImA,

ot g u 1OmA, 100mA, 500mA, £2-92,
ey llp P.&P.
N 60 x 45mm METERS 50uA,

J00uA, 500u4A and ImA YU
METER £4-13, {3p P. & P.

EDGEWISE METERS, 90mm x
34mm, ImA £3-40, 13p P. & P.

44in x 3jin METER. 30uA,
50uA or 100uA. £4-78. P. & P. 16p.

MICROPHONES FOR
TAPE RECORDERS

DM228R 200 ohm with 3-5 & [RICGuT:
2-5mm Jack Plugs £1-30 METER
DM229R 50K with 3-5 & 2:5mm | ModetITI-2
Jack Plugs £1-60 20,000 ohm/
DM!8D 200 ohm with 5 & 3 pin | o1 £]10.05.
DIN plug £1-75

P.&P. 24p.

Postage on above microphones
lip.

sa CARDIOID
DYNAMIC
MICROPHONE

Model UD-130. Fre-
quency response 50—
5,000¢/s. Impedance
Dual 20K and 600 ohms,
£7-55. P. & P. 26p.

IWATT STEREO AMPLIFIER
14W PER CHANNEL
£4:30. P. & P. 13p.

All above prices include V.A.T. LARGE S.A.E. for NEW LIST
Speciat prices for quantity quoted on request.

M. DZIUBAS

TECHNICAL TRAINING IN
ELECTRONICS TELEVISION
AND RADIO SERVICING

ICS can provide the technical knowledge that is so essential
to your success, knowledge that will enablie you to take advant-
age of the many opportunities open to the trained person. You
study in your own home, in your own time and at your own
pace and if you are studying for an examination 1CS guarantee
coaching until vou are successful

City & Guilds Certificates:
Telecommunications Technicians

Radio, TV, Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:

Colour TV Servicing

Electronic Engineering and Maintenance:
Computer Engineering and Programming
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OST radio amateurs are aware of the
M advantages of narrow band frequency

- modulation (NBFM) transmitters in that
little, if any, interference is caused to other services.
Amplitude modulated transmissions, either AM or
SSB, or CW can be picked up on a neighbour’s tele-
vision sets, a hearing aid or the Hi-Fi—the received
RF overcomes the bias on the input transistors
causing demodulation of your signal. Increasingly,
new amateurs coming on the two metre band modify
or purchase equipment for frequency or phase
modulation (FM or PM) gaining the advantage of an
audio modulator running microwatts instead of at
least half the power of the RF output stage required
by AM. To those capable of receiving NBFM, ignition
interference is largely eliminated as is the charac-
teristic QSB or flutter found on /M stations.

NBFM demodulation

Unfortunately not all amateurs receive NBFM
under optimum conditions. With the average AM
receiver, detection is done on the slope of the IF
pass band (Fig. 1), the frequency of reception being
offset from the centre of the carrier so that the
signal moves in and out of the pass band of the IF
and thus presents a variable voltage to the diode
detector corresponding to the audio modulation. If
the receiver has a fairly sharp edge to the pass band
this method of reception can be very effective. How-
ever even the best of AM receivers fail where FM
deviation is very small.

The solution is to employ a limiting amplifier with
high gain to square the incoming wave. This
eliminates audio modulation leaving only the fre-
quency deviation which can be converted to an audio
signal by a phase demodulator. In the past this has
required a complex transformer to present a balanced
input to a double diode detector such as the Foster
Seeley or the ratio detector. Even a pulse counting
demodulator gives poor recovered audio from NBFM.
The phase locked loop is an excellent technique of
recent development giving good AM rejection but
expensive of space in isolated component form and
expensive financially in integrated circuit form.
Fortunately with the need to demodulate FM TV
sound, cheaper, simple and very effective integrated
circuits have appeared which combine a very high
gain limiting amplifier with a double balanced
demodulator. The latter is presented with a square
wave, one side being at 90° nominal phase difference
resulting in demodulation of NBFM with an efficiency
seldom achieved by older methods.

The author's NBFM demodulator design uses a
high gain amplifier and a double balanced de-
modulator in a single IC with a minimum of external
components to give an audio output of up to 0-8
volt, but pursues the matter a little further. Not
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Fig. 1: The upper drawing shows a conventional AM receiver tuned
for reception of signals. The FM is converted to AM using the receiver
passband slope. The lower drawing shows a simplified quadrature
detector. The relative phase between inputs of Tr1 and 2, a function of
the input frequency when the combination of L1/C1 is near resonance,
controls the current conduction angle through the common collector
resistor R1. Recovered audio modulation appears across this resistor.

every amateur wishes to ‘butcher’ his equipment. The
addition of accessory equipment should not alter the
ability of the receiver to accept AM or SSB with
equal facility. This discriminator includes an input
stage which provides minimum loading on the output
from the IF stages and, by including an audio stage,
provides reception of NBFM through a separate loud-
speaker. This enables both NBFM and AM stations
to be received without adjustment of the receiver
controls and also gives some indication of the amount
of FM on an AM transmission. If the complete unit
is made, only three connections are required: an
input from the IF stage, and power supply take off.
The unit has been designed for the two popular IFs
of 455 kHz to 470 kHz, and 1-6 MHz.

Circuit description

A very high input impedance stage is provided by
an FET (Fig. 2) capacitatively coupled to the last IF
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Underside view
d Plessey 432A

F12v

9 Tr1
3819

1000pF

c12

100uF

c2 3,457
10,11,12,
J 8 ohm
R1 2000pF Speaker
470k 2
<
§R2 cn c13
> 1k 2200pF A-70F
Tantalum
c4
Qe1pF
— ) % See text
~

Fig. 2: Circuit diaqram. The prototype was constructed on a small piece of etched circuit board. The layout needs considerable care to avoid in-
stability. Keep the input and output wiring of IC1 separated; use a screen if necessary. L1 will require a screening can.

stage, the input being best connected to the anode or
collector through a capacitor of suitable voltage
tolerance. Some readjustment of the last IF trans-
former slug will be required which should be mini-
mum when the link between IF stage and discrimi-
nator is as short as possible.

C1 links IF to the gate of Trl which is held at
earth potential by R1. R2 is the source resistance
and provides a low impedance input via C2 to the
IC, a plessey 432A. This has an input impedance of
1:-4kQ and incorporates an amplifier with a gain of
over 50dB followed by a balanced demodulator. Most
of the capacitors surrounding the IC decouple the
various stages. However, C5 and L1 provide a
90° phase shift between pin 3 and pin 5 at the IF,
and both must be selected depending on the IF to
be demodulated (see component list). The output
from the balanced demodulator is fed via C10 to IC2.

Construction

Because of the high gain of the preceding
receiver IF strip, particular attention must be paid
to abolition of ground loops—these can occur while
connecting the demodulator unit to the receiver as
well as in the component board itself. All conductors
surrounding the 432A must be kept as short as
possible; this particularly applies to the circuit de-
coupling capacitors.

The circuit can be constructed on either veroboard
or etched PCB. The author used the latter method
for the prototype. Whichever method is employed
the input circuitry (Trl, etc) should be placed the
opposite side to the output circuitry (L1, IC2, etc.).

L1 was wound on a standard 12 mm pot core as
used in many IF transformers. For 455kHz wind 80
turns of 40 gauge enamel covered wire. C5 should be
about 1000pF. For 1:6MHz, wind 50 turns of similar
wire with C5 270pF. It is essential to screen L1 in a
metal can to avoid instability. For those without 12
mm pot cores readily to hand, it might be worth
experimenting with converted IF transformers. Ll
and C5 should be series resonant at about the the
receiver intermediate frequency. In operation, L1 is
‘mistuned’ so that the phase shift across C5, normally
180° at resonance, is reduced to 90°. With standard
high Q IF transformers, this will occur within a few
kHz of nominal resonance; the recovered audio
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depends on the Q of the LC combination. The higher
the Q, the higher the output for a given deviation.
Adequate results may be obtained by breaking open
an old IF can, removing one winding and tuning
capacitor, and using the remaining winding for L1
and the associated capacitor for C5. Slight adjust-
ment may be necessary to compensate for the capaci-
tative loading of IC1 in the ‘new’ application.

% components list

Capacitors
C1  1000pf '
C2 2000uF o

C3,4,7,8,9 0-1uF ceramic
C5 1000pf for 455 kHz
270pf for 1-6 MHz }see et
Cé 33uF
C10 2-2uF
C11 2200xF
C13 4-7uF tantalum
C12 100uF

Resistors s
R1  470kQ)
R2 1k i
R3 1kQ
VR1 100k linear

Coils
L1 Standard 12 mm pot core as used in many IF
transformers. Wind 80 turns 40 gauge enamel %
covered or Litz wire for 455 kHz, or 50 turns similar |
wire for 1-6 MHz. Screening can essential. See text.

Semiconductors
IC1 432A Plessey
IC2 LM380

Setting up

Connect a 12V supply to the unit; the current
drawn should total about 30mA. Feed an FM IF
signal to the unit at the mean operating frequency
and adjust L1 for maximum output. A fairly accurate
adjustment may be made by disconnecting the aerial
from the receiver and tuning L1 for maximum white
noise in the loudspeaker. However, really accurate
adjustment can only be made with a NBFM trans-
mission.
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MAINS POWERED : 4
VARIABLE LENGTH SUSTAIN

_ PHONO OUTPUT
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FEATURED IN JUNE 77

Blugsc~
__ ON-SCREEN SCORING & SOUND EFFECTS )

TENNIS
FOOTBAILL
SQUASH
PELOTA

positions on the games switch that provide a

square target for use in shooting games. In
the first position the target bounces round the screen
in an invisible box. In the second position the target
crosses the screen from left to right. When the reset
button is pressed the screen is blanked except for the
target. After 15 shots the score appears to indicate
the number of hits out of 15.

SHOOT is an add-on unit which allows an aiming
mark to be placed on the screen and moved around
by joystick control to chase the target. If the firing
button is pressed when the aiming mark is on target
a point is scored. A variable timer allows the aiming
mark to be placed on the screen for preset times.

THE General Instrument AY-3-8500 IC has two

Circuit description

The circuit of the unit is shown in Fig. 1. The
unit obtains its supplies from the main 8500 PCB.
The sync from the 8500 is fed to pin 5 of IC1b and
to Trl. IC1b fires on each line sync and controls the
horizontal position of the aiming mark, its range
being approximately 15 to 55#s. The components C5,
R5, D2 determine the width of the mark, the values
on the circuit giving a width of 0-5us. Trl is used
to separate the frame sync from the line sync and
provides a trigger pulse each frame to pin 12 of
IC1a. ICla controls the vertical portion of the aiming
mark and is variable over the range approximately
S5 to 18ps. Components C3, R4, D1 determine the
height of the mark; the values shown give a height
of 3 lines. S1 is the fire switch, debounced by IC3a
and b. IC3 output from pin 10 is fed to the shot
input of the AY-3-8500 incrementing the shot counter
each time the trigger is pressed. C6, R8, D3 deter-
mine the width of the fire window. C6 can be
increased to make the window wider which makes
the game easier.

Gating

ICla and b gate IC4a together with the output
from IC2a. When S2 is pressed IC2a fires for a
period determined by VR3 opening gate IC4a. The
output of IC4a is inverted by IC4b, used to produce
the spot on the screen, and also gates IC4c. The ball
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output from the AY-3-8500 and the fire window from
C6 are also fed to IC4c. When a hit is detected by
this gate, IC2b fires and outputs a pulse to the 8500
hit input. This increments the hit counter, outputs
a tone and blanks the target for the duration of the
hit pulse.

There are therefore seven connections between the
8500 main PCB and SHOOT: 0V, +8V, SYNC, BALL
OUTPUT from the main PCB and shot, hit and
AIMING MARK from SHOOT.

© IPC MAGS LTD. 1977

Practical Wireless, August 1977



% components list

ﬂﬂn N
T S
 WODUIE

- -

N
N

e <,

Construction

Actual mechanical construction will depend on the
size of the joystick used; a typical layout is shown in
Fig. 5. As standard joysticks used for radio control
may have 5k pots fitted, ensure that the type
obtained can be modified to take a 25k} and a
50k} pot. If one is obtained with a tubular operating
arm, S1 may be mounted in a piece of dowel and
fitted on top of the operating arm.

Resistors
R1 10kQ2
R2 2-2kQ2
R3 10k2 :
R4 27k
R5 10kQ
R6 15kQ2
R7 15kQ2
R8 1MQ
R9 15kQ
R10 470kC2
R11 330kS2
R12 47kS2

VR1 25k() moulded track
VR2 50k{2 moulded track
VR3 500k}

VR4 22k(2 skeleton preset
VRS 22k() skeleton preset

Capacitors
ci 0-02uF ,
c2 10.F tantalum <
Cc3 0-01uF
C4 0-01uF
Ccs 56pF
Ccé 0-1uF
c7 22uF
cs 2-2uF
(o]} 10uF tantalum
C10  0-014F

Semiconductors
iCt MC14528
1C2 MC14528
IC3 MC14011
iIC4 MC14023

D1 1N914

D2 1N914

D3 1N914

™ BC108 S
Miscellaneous

S1 1 pole change over; $2 push to make, hardware,
box (14 x 5 x 8cm), plug and socket (see text),
joystick mechanics. PCB from PW Readers’ PCB
Service

Marker spot

Fig. 2 {left) : PCB copper side shown acfual +8Y —1-8

size. The board is secured to the base of

the plastic housing by two 6BA bollts in-

serted through the drillings indicated on

the board. Circuit diagram (Fig. 1) Is shewn
on page 283.

Sync. #——1-0
N . oV »—r0
Fig. 3 {right) : PCB component fayout. DIL VR2 *+—1-@
sockets should be used for all ICs unless
the usual CMOS soldering procedures are S12 ~
followed. Devices should be left in the Shots e—1-®
conductive foll or foam until ready for
insertion; pins 2 anc 14 of the MC14528 O
are especlally susceptible to statlc damage
since these do not have the normal Input S1/1—10
protection diodes. §2w——t0
VR3-——®

VR -4—1+@ 1 R
g o o
s
@b =IC1 -
-

IR
ul [of ]
: I
=

\o{FETe

@)
1c4 &———=Ball
O
*—ae
I'l_.1 R

VR4

5S)
VRS
Lk S

[ 21
3 e
S w13} 12
B o ks es
E e
0
o
o{RI }e

e

Practical Wireless, August 1977

281



When the mechanical parts have beem mounted
in a suitable ‘box, begin assembly of the PCB. Fit
the wire links as shown by the single lines on Fig. 3
and fit the other components. As CMOS. devices are
used in the system it is advisable to fit IC sockets
and leave insertion of the ICs until construction is
finished. If you do not use sockets then use an iren
with an earthed tip for soldering. When the FCB is
complete fit it into the box. Fig. 3 also shows the con-
nections to the board.

Connection

A seven-pin plug should be fitted to the cable to
Join the unit to the TV games unit with a matching
socket in the latter’s box. The connection points on
the 8500 PCB are shown in Fig. 4. The sync output
is taken from pin 16 on the 8500 IC and the marker
spot lead connects to the end of R9. The +8V output

Fig. 4 Interconnection diagram for use with PCB featurzd in
the June 1977 Telegames unit. Although the prototype SHOOT
module was connected to the main unit by flying leads, resders
are recommended to fit 7-pin DIN plugs or other multiway
connectors to both master and slave games unit.

-

]
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e | CONTrol
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AM 0532

Fig. 5:
with cover removed and shown

the wrong way round. The pan pot
assembly fits towards the opposite
end from the PCB and not as indicated
in the picture! The pan pot assembly was
originally intended for use with radio con-
trol apparatus; the actual potentiometers are
standard components. The joystick assembly
should be obtainable from radio control specialists.

Photo of the prototype

Practical Wireless, August 1977

-

- -



it de Y B dmce M

| - - » -
+8V "
VR1
25k c9 c10
10uF |+ |O-OWF
o
VR4 g m_—
en o
n .
g'ox :‘ﬂlz 24F
R3 ] ] ]
10k 4 15 1 e 2 1
IC1A 1c28
Tr1 L — £ .
, -
Ri BCI08 = 1MC14528 1,MC14528(6 Hits
Sync 10k 4
..
» A
R2 Cc1
H 0-02uF
oy L) Seee
a8 ]
VR2
50k
VRS
22 8%1 F
-O1p
1
2 1 ]3 cs
1c18 S 3% :
) 5 am|
& 1,MC14528
P MC1401M
1NS14 RS
D2 10k Unused
gates
VR3
y. 500k
A"
pr
R& RO
15K MC140M1 ‘ 15k§ <7
+ 224F
b D WaS?
‘ -
14] 15 b3 |6
1C2A "
).
b 1,MC14528
11
R8 12 |8
™M
)
Snogs
L

Fig. 1: Circuit diagram. The text referring to this occurs on page 280.1C3c

Ed

and d are unused gales, the inputs of which must be grounded or tied

to the Vce line. They must never be left floating. The power supply to the SHOOT module PCB is taken from the parent board in the Tele-
games unit. Note: YR4 should be shown as 22kQ as in components list.

comes from the regulated supply. The other connec-
tions are on pins at the edge of the PCB.

Setting up

After checking the unit carefully for shorts, etc,
connect the SHOOT adaptor to the main unit. Set
VR3 to maximum resistance. Select rifle game R1
and auto mode when the target should appear on
the screen. Push S2 and adjust the position of VRI,
VR2 and the presets VR4, VR5 to get the aiming
mark on the screen. Remember that $2 has to be

Practical-Wireless, August 1977

pressed occasionally to keep the mark visible. When
the mark has appeared on the screen adjust the
pots and presets until the mark can be swept over
most of the screen by means of the joystick. When
this is satisfactory try out the fire button when a
tone should be obtained each time the target is hit
(N.B.—when moving the stick with the target moving
fast it is easy to think you have a hit which hasn’t
registered when in fact a slight delay in pressing
the fire button has caused you to miss). It is advisable
to use slow speed for testing; further, the fire
window can be widened temporarily by connecting
another capacitor across C6.
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Mind your language

Right now it's holiday time—going
abroad or maybe you are abroad? Bet
you wished you could talk the local
lingo and that you had paid more
attention in those language classes
when you were at school?

A method of language tuition that
has been popular for some years now
is the language laboratory which of
course is hardly portable. But now
Philips have introduced a new
language trainer the A AC4000 based
on their audio active comparative
(AAC) system and it really can be
carried on the shoulder. In laymen’s
terms, AAC means that the user
listens to sentences of tuition pre-
recorded on the lower half of the
training compact cassette. There are
long pauses between the sentences
of tuition and during the pauses the
student repeats the sentences, which
are then recorded on the cassette's
uppertrack. Subsequently the student
can replay both tracks at the same
time so that he can compare his own
pronunciation with the teacher's. If he
wishes to try again the student can
erase his previous performance but
the tuition track is automatically pro-
tected against erasure.

The separate tracks can also be
used for other applications such as
slide and sound synchronisation.

Philips Electrical Ltd., Century House,
Shaftesbury Ave., London WC2. Tel:
01-437 7777.

9 l’l{(ll)U("l‘l()\T :

bill tull

It's in the bag

It's not every reader who can make
his own printed circuit board and
make a good job of it—the usual
trouble is the mess created by the
etching solution, it seems to get just
about everywhere except onto the
board where it's.needed. If the board
and solution were contained in a
special bag the major problem would

be overcome—no more mess. Vero-
speed have adopted this idea with
their new Etching Kitwhich comprises
all that is needed to remove copperin
a clean, safe and simple way from ten
Eurocard-size boards.

A special neutraliser is also in-
cluded which ensures environmen-
tally safe disposal once the kit is
exhausted. An etch resist pen and
transfers, together with a copper
cleaning block completes the kit,
which is guaranteed, says Verospeed,
to be available by return post. Each
kit is priced at £4-30 plus VAT and
has code number of 22-4410G.

Are you the type that likes a bit of
noise, especially when your car is
about to be pinched or your house is
being burgled? You are? Then how
about a miniature audible warning
device that takes very little current
and can be satisfactorily operated
from 5 to 30V DC or 20v AC. A

choice of two continuous signals,
high or low frequency is available
from the one unit, which is priced
at £3-52 plus VAT. Verospeed order
number is 41-46424J.

Verospeed Service, 10 Barton Park
Industrial Estate, Eastleigh, Hants.
SO5 5RR. Tel: 0703 618525.

284

Making waves

Time was, when, if you required a
specifically shaped signal, the equip-
ment you required tended to be a bit
cumbersome. With the introduction
of integrated circuits this exercise has
now become a little mundane, and
IC's can be obtained which give a
sine, square and triangular waveform
output over a fairly large frequency
spectrum. Lascar Electronics now
market a waveform generator module
comprising IC, peripheral compo-
nents all mounted on one board, and
whose frequency on all three wave-
forms extends from 20Hz to 20kHz.
Operating on a supply voltage of 45
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to +15V, this CB-FG8038 generator
has typically 19 distortion, duty cycle
variations of 29 to 989§ and power
dissipation of 750mW.

Output frequency is set by an ex-

: et
T e !
& G" cH- r--:,luI:l.'m

ternal 10k ohm pot, and by adjustment
of the on-board duty cycle pre-set
pot, sawtooth, ramp and pulse wave-
forms can also be obtained.

The Cirbloc module is assembled
onto a PCB measuring 76 X 48mm
and is priced at £7-16 + VAT.

Lascar Electronics Ltd., PO Box 12,
Module House, Billericay, Essex. Tel:
02774 3394.

needs to know about Homo Sapiens
(Man). What do you mean you don't
see it? lts quite simple really, the
‘rays' represent our sun in respect to
the closest radio-emitting stars
(pulsars). Also shown are the relative
positions of the planets in our
system and the size of the vehicle
(spacecraft) compared with its
creators. Much more information is
encoded using the binary system,
all of which could be deciphered by
any intelligent lifeform. So, if there
are any readers who classify them-
selves as ‘Intelligent Lifeform' please
drop PW a line and explain it all to us!
Incidentally the Eagle Catalogue
is pretty good too.
Eagle International, Precision Centre,
Heather Park Drive, Wembley. Tel:
071-902 8832.

Take me to your
leader

No it's not a copy of Penthouse
or the latest fashion magazine for
bathers at St Tropez — it's — wait
for it, the latest catalogue from
Eagle International. | can just read
your minds now, what could that
strange cover possibly have to do
with Electronic components and
HiFi gear? Well theansweris nothing,
" but never-the-less what it has got to
do with is extremely interesting. The

which

incidentally is
produced by NASA is supposed to
convey to arr-alien being all that he

picture,
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1% billion ohms

A new range of BiMOS Op-Amps
incorporating MOS/FET inputs, COS/
MOS outputs, and having low drift
figures of 6uV/°C have now been
introduced by Mogul Electronics.

Notated the CA3160, output current
is in the order of 20mA, bandwidth is

4MHz, input impedance is typically
high, being in the order of 1-5 x 1012
ohms and the output voltage is
capable of swinging to within 10mV
of either supply rail.

The CA3160 family is said to be
ideal for interfacing with COS/MOS,
and all devices operate within the
temperature range of —55°C to

+125°C. Packages obtainable com-

prise a standard 8-pin TO99 package
or a DIL can device with TO99 lead
configuration preformed to 8-pin DIL
layout.

This device is manufactured under
the YES Electronics label which is part
of Mogul Electronics Ltd., 273 High
Street, Epping, Essex. Tel: 0378 77366.

Tidytray

You know it always happens, you
put down the screwdriver and five
minutes later its gone—walked off.
You swear and curse and accuse
everyone around you and then lock on
the bench, and then, yes you've
guessed it, the screwdriver has
mysteriously returned. Well these
things are sent to try us, but wouldn’t
it be nice if we could keep all our tools
fogether, know where they are, and

know that they won't walk off, or roll
off or just plain dissappear.

Obviously a firm by the name of
Cannon have had the same sort of
problem that you and | suffer from,
because they have recently intro-
duced a rubber mat that's flexible,
non-slip can be draped over an
irregular surface or faid flat on a
polished table top. It has internal
dividers, and a tinch lip around the
tray provides for a variety of small
tools.

Called the Autotidy, the price is
£1-38 and can be obtained from most
DIY stores.




l Citrus power

How about shoving an orange into
your transistor radio next time the
battery runs flat? Not quite a practical
proposition, but lemons were used as
a source of power at a recent elec-
tronics exhibition in London. This
power was then stepped up to give a
spectacular display.

The “secret' lies in the fact that if
you unkindly stick two dissimilar
metals into the acid contents of a
citrus fruit, such as an orange or a
lemon, a voltage and current are
generated. The output is, of course,
quite small, but your ageing scribe
has had a CMOS oscillator running
from a single lemon-—quite an im-
pressive demonstration for when
friends call.

Perhaps, with power conservation
presently in everyones' minds, far-
mers will be encouraged to grow
special “electrical” varieties of fruit.
Imagine scouring neighbourhood
greengrocers in search of a 3 volt
grapefruit!

You can’t beat it

A chap called Khayyam wrote,
“The moving writes and having
writ . . ." etc. In modern times, how-
ever, the moving finger moves and
rests lightly on top of a digital wrist
watch, That's so that the owner can
check his pulse rate—of course!

Just out in the States is a digital
watch with a tiny two-sensor button
on the top, just below the readout
face. One little sensor is a light trans-
mitter while the other is a light
receiver. Resting the finger directly
across the two, switches on the pulse
counting sections of the watch. The
tiny transmitter emits infrared light.
This travels into the finger and is
reflected back again to the receiver
sensor. Blood in the capillaries of the
finger expand and contract very
slightly as blood is pumped through
them. It is this tiny change which
alters the amount of infrared light
received by the receiving sensor. The
result is a series of tiny infrared
pulses triggered or caused by the
actual body pulse itself.

Individual pulses are amplified and
passed to a control counter then to a
count-digit converter and so to the
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digital readout which shows the
pulse rate directly. Since the digital
watch, has a very accurate seconds
pulse (from the watch oscillator) the
tiny microcomputer in the watch can
accurately measure the pulse and
give a direct readout in beats per
minute. Sad to say you cannot buy
one yet and the price in the US is
around 500 dollars for a stainless
steel case version. The watch may be
accessed or interogated 25 times
every day for a whole year before the
batteries need changing. Presumably
this watchis aimed at impulse buyers.

Light time piece

Talking electronic watches, | note
that a German company is to market
two quartz-driven clocks with accu-
racies of 4+ 30 seconds a year. The
difference with these timepieces is
that they have built in solar cells
which keep the batteries charged.
One is designed to function in day-
light (not necessarily sunlight) which
is interesting. Perhaps transistor
radios will follow suit when these
cells become cheaper and more
efficient.

And talking about solar cells re-
minds me that President Carter’s new
energy programme has some support
already. For example a knitwear
factory is currently under construc-
tion in the US which will eventually
employ some 300 people. Its power
requirements are 1,400kW and this is
to be provided entirely by the sun. At
last solar poweris really getting down
to the knitty gritty.

Carrying on from a previous Gins-
berg when | mentioned a professor
who had an all-electric car, | see that
a great deal of work is being done in
this field. Two cars are under in-
vestigation by one company. One car
has electronic controls while the
other utilises a huge flywheel for
better acceleration. These are both
four-passenger models with a top
speed of 55mph and a range, at
present, of 75 miles. Some four
million dollars is invested here in
contracts which run for two years.

Hall marked display

Ever heard of LETI? No, not a little
Yhetti but the laboratory for electronic

ON RECENT DEVELOPMENTS
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and computer technology attached to
the French atomic agency (yeah, |
think it's easier to say LETI, tool).
Apparently a group of researchers
there have discovered that by taking
an organic electrolyte, plus a drop of
silver, they can make readout cells
which, they claim, are better and
cheaper than liquid crystal types. In
their normal or “‘oft" state, these cells
are transparent. They change to
opaque in some 50ms when a 1V
pulse is applied across them. The
application of this pulse causes avery
thin layer (typically 50 Angstroms) of
silver ta "‘plate" the electrodes. This
plating will stay in position for around
10 minutes before the cell begins to
go transparent again so it might be
argued that these devices have a ten
minute memory. A pulse can be
applied which will clear the cells
immediately.

Cap that!

Discrete capacitors are still used by
the millions in almost every con-
ceivable electronics application. One
company in the capacitor field has
come up with a good idea. They
manufacture foil and film capacitors
and they've brought out some devices
called Multipacitors. In a single unit
package, this company houses a
number of different capacitors of-
fering a 305, saving in space com-
pared with using separate discrete
components. The trick is to take
tapping points off the foil winding to |
offer different capacitance values
within the same package. [nstead of
buying four components, you buy
only one! One package offers, 0-47uF
at 400V wkg plus 1uF 400V wkg plus
2uF at 200V plus 4;F at 200V wkg.

I note with interest that the latest
digital display devices have drivers
and decoders builtin. All you need do
is feed the beast direct from a four
line BCD output. They're TTL com-
patible, too. Whatever will they
integrate next?

—— )

286

Practical Wirelé.{?A‘;tgust 1977
9o



I nn'ﬂ

:

© ‘PC Mcgcll‘nes L’d.

NO¥19313

¥0019 9

—

__J

—

RVIGE FOR READERS

All boards, except SRBP, are glassfibre, drilled and roller-tinned

To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS

I Please supply PCB/s as indicated by tickfs in box/es l
Issue Project Ref Price P/P I
Dec 75 Sound-To-Light Display DNO0798 1-154+12 O
Dec 75 Disco System, Amp. (2 required) each AM0421 4-40+422 O
Dec 75 Disco System, Light Modulator AMO0423 3-50+22 O l
Mar 76 CMOS Crystal Calibrator AMO0438  1-19+12 O
Apr76 Wobbulator AMO0443  1-08+12 [ |
Apr 76 Auto. Slide Synchroniser AMO0441 2-33+15 O
June 76 Dig. Freq. Meter (set of 5) A015 and 4x A004 3-17+15 O
July 76 Transistor Tester A002 3-08+18 O |
July 76 Disco Preamplifier A003 0-65+12 O
Aug 76 Cassette Player Power Supply A001 0-65+12 O
Sep 76 Capacitance Meter A009 2-59+14 O I
Oct 76 Digital Car Clock (set) A001/2/3 2-58+12 O
Oct 76 Interwipe DNS8JM  0-80+12 [J l
Oct 76 Video-Writer (set) D002/3/4/6 A007 21-44+50 (|
Oct 76 Hazard Flasher D005 0-76+12 O
Nov 76 Low Level Battery Indicator A016 0-40+12 O l
Nov 76 Electronic Thermostat A017 1-30+12 O
Nov 76 Cirtest Probe A018  0-48+12 O I
Nov 76 Burglar Alarm A019  0-50+12 O
Dec 76 Chromachase A021 5-70+ 22 O
Jdan 77 Oscilloscope Calibrator A023 1-25+12 O I
Jan 77 Icelert A020 1-45+12 O
Jan 77 Polyphon, motor and main boards A025/4 7:90+20 O

Polyphon, tune disc, blank, SRBP A008* 0-90+15 O I
Feb 77 Transistor Checker A026 1-18+12 (|
Mar 77 FM Stereo Touch Tuner D023/4/5 7-504-20 O I
Apr77 Tug ‘o’ War (set) A029/030 288412 (|
Apr77 Gas/Smoke Sensor Alarm A028 0-65+12 (|
May 77 2-Way Intercom D019 1-28412 (| |
May 77 Protected Battery Charger A027 2-38+12 O
May 77 Seekit Metal Locator A031 3-38+12 (|
June 77 Reverberation Amplifier A032 2-38+12 O |
June 77 Versatile AF Generator A033 2-38+12 (|
June 77 Tele-Games D029 3:-22+18 O I
July 77 20W IC Amplifier A034 1-38+12 O
July 77 Radio 2 Tuner A035 1-68+12 (|
July 77 Digital Clock Timer A03 3-28+12 [] l
Aug 77 Shoot (Telegames) D035 1-55+15 O
Aug 77 Atomic Time Receiver D036 2-65+15 O
Aug 77 Morse Code Tutor Cards (SRBP) A037 4-75+15 O I
Post and packing is for one board or set of boards. Prices include VAT
Remittances with overseas orders must be sufficient to cover despatch I
by sea or air mail as required.
| enclose Postal Order/Cheque ACCESS welcome. I
NO..cvreiieierrrarrreeneenees Send card number only. I

Post Code

Any correspondence concerning thls service must be addressed to READERS
PCB SERVICES and not to the Editorial offices.
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watches, and the regulation of conventional

clocks and watches, poses a thorny question—
how does one check their performance? Clocks
driven by the mains supply, either digital or
mechanical, indicate to a high accuracy only if
viewed over a period of months or years, compared
with a quartz watch, since they may be a number
of seconds wrong at any particular moment—and by
this time there may have been a power cut! The
Post Office Speaking Clock could prove expensive to
an enthusiast—and if the telephone is not next to
your favourite grandfather clock how do you set the
exact second? Greenwich time signals from the
BBC can turn out to be very elusive just when you
need them.

Standard time and frequency signals have been
transmitted for many years on both short and very
long waves. The most convenient of these for time
checking purposes in this country is the 60kHz
transmission of Rugby MSF. This station transmits
seconds and minute markers as well as a call-sign
which enables identification of the hour. Recently, at
the end of each minute, a time code was introduced
in which the hours and minutes are signalled in a
binary code; it is possible to construct a digital clock
which sets itself by means of this code. However for
many purposes the seconds and minutes markers,
which are easily recognized by ear, are all that is
required for setting and checking clocks or watches.

THE advent of quartz crystal oscillators in

Atomic transmission

The time by which we live must clearly be related
to the rotation of the Earth on its axis but, even
when all possible corrections have been made, the
rate of this rotation fluctuates unpredictably. Also
the Earth is known to be slowing its angular rate
due to tidal friction (admittedly amounting to only a
millisecond a century), thus in principle to arrive at
a standard invariable unit of time such as the second
another definition is required. In 1964, at a meeting
in Paris, the International Committee of Weights and
Measures adopted as its tentative standard an atomic
transition, specifically a hyperfine transition in the
atom of caesium', To keep the time of day
measured by atomic clocks using this definition of
the second (the time for 9,192,631,770 transitions) in
step with the time scale referenced to the rotation
of the Earth about its axis corrections by means of
the addition or subtraction of a complete second
are occasionally carried out, usually on either June
30th or December 31st. Clearly whilst checking the
performance of accurate clocks it is useful to know
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when these corrections have been made, as they will
be applied to Greenwich time signals as well as the
other accurate sources of time.

Rugby MSF

The Rugby transmission gives an indication of
when such leap seconds (or the reverse) have been
included. The normal seconds markers are formed
by a complete 0-1s break in the 60kHz carrier. The
minute marker is easily identified as it is a 0-5s
break, apart from the first 0-2s or so which contains
the time code. In each case the start of the break in
the carrier represents the exact time, so that a
receiver which “bleeps” when the break occurs
sounds similar to Greenwich time signals as trans-
mitted by the BBC, apart from a slight croak at
the minute due to the presence of the time code:
except for servicing periods (usually a few hours
on the first Tuesday in the month) the signals are
available 24 hours a day.

The difference between the time scale related to
the rotation of the Earth and the atomic scale is
given in units of 0-1s by means of an extra pulse
(where a pulse is no carrier) following each second
from second number 1 to, at most, second number 7,
for the atomic scale lagging behind the rotation of
the Earth. If the atomic scale is ahead similar pulses
following seconds 9 to up to 15 are inserted.

Thus a sudden change from, say, an extra pulse
after each second from 9 to 15 inclusive to an extra

Practical Wireless, August 1977




8CD Time code

A I P Y O N ™

Seconds 0-6 showing carrier with no double pulses

Flew
;gg’ e ‘mﬁ

0§ Seconds ,;

Fig. 1: The atomic time code as
transmilled by Rugby MSF.
The BCD time code occurs al -~
the start of each minute pulse

I I et

Atomic scale(GMT) lagging behind rotation of earth by 0-3 seconds

_dauble pulses in either seconds
"1 to 6{atomic time behind earth)
or in seconds § to 15 (atomic

() e T O D (.

Atomic scale ahead of rotation of earth by 0-2 seconds

pulse after each of seconds 1, 2, and 3 would show
that an extra second had been insertgd into the
atomic time scale, which has therefore jumped by
this amount relative to all other clocks and watches;
these, if their accuracy merits it, must be readjusted
to follow suit. A change from, say, an extra pulse
after each of seconds 1, 2 and 3 to one after 1
and 2 merely indicates how the rotation of the Earth
is going relative to the atomic scale. In other words,
the error does not concern us with regard to check-
ing other clocks until the whole second correction is
made,. which is apparent from the sudden switch in
positioning of the double pulses. See Fig. 1.

The shaded areas represent 60kHz carrier in each case

The receiver

The usual method of listening to a telegraphy
signal, for example morse code transmitted by the
keying on and off of a carrier, is to heterodyne or
beat a local oscillator with the signal to produce an
audible tone. This is one of the functions of the
BFO (beat frequency oscillator) found on short wave
receivers. However to make the gaps in a signal
audible an audio oscillator is required to be switched
off by the signal and turned on in its absence. This is
slightly unusual, and, incidently renders, in the case
of the Rugby signal, the morse code “MSF” sent
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Fig. 2: Circuit of the atomic time receiver.
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twice just before each hour unreadable, but gives
the short bleeps mpst.convenient for setting clocks.

Starting from this end of the receiver (Fig. 2) any
audio oscillator capable of being switched on and off
will suffice—the one shown uses the familiar 555
timer, the output of which may connect to a small
loudspeaker or earpiece such as the standard tgle-
phone type available from surplus suppliers. Note
that a resistor is shown in series with the timer
output to limit the current in the loudspeaker or
earphone. It was found that 470 ohms was about
the lowest value that could be used without en-
dangering the normal operation of the 555 when
feeding such loads. IC5 is turned on and off by the
output of the receiver, therefore when no carrier
is present the reset line (pin 4) is taken high by
the output of IC4 and the output of the timer
causes a “bleep” from the earpiece, Fig. 1.

The multiplier is used as a squaring circuit. The
signal is multiplied by itself to produce a DC output,
as well as a double frequency output which is re-
moved by the following amplifier. The signal is fed
into the two balanced inputs of the multiplier via
the secondaries of a transformer T1. The bias point
for each pair of inputs of the multiplier and the
setting of the multiplier “tail’” currents are obtained
from a chain of resistors including R6, R7 and R8.
The primary of T1 is tuned by means of C6 to
60kHz. This transformer is wound on a Mullard type
RM6 core more details of which will be given later.
Trl is a common emitter amplifier having T1 as its
collector load and its input fed from the secondary
of the ferrite rod aerial. The primary of the aevial is
tuned by C1l.

Schmitt characteristic

Thus when a 60kHz signal is picked up and ampli-
fied by Trl it is applied to both inputs of the multi-
plier. This causes pin 6 of IC1 to go slightly positive
and pin 9 slightly negative each with a 120kHz
signal superimposed. IC2 then provides a great deal
of amplification—about 625 times the differential
input signal at DC., Cl1 and the amplifier's own
frequency response ensure that the 120kHz com-
ponent is removed. The stability of resistors R11 and
R12 is important as any change in the value of one
of these alone will cause a change in the output of
IC2. Providing R11 and R12 change by the same
amount there is no output change so they should
preferably have matched temperature coeflicients.
The receiver will work with carbon film types here
but if excessive drifting with wide temperature
changes is experienced metal film type (not neces-
sarilv metal orxide types unless selected for matched
coefficients) eliminate the drift.

DC level

VRI1 is used to set the DC level at TP1 with no
input signal at the aerial (i.e. aerial shorted). A
60kHz signal causes the level at TP1 to fall. while
the following amplifier, IC4 has positive feedback
to give it a Schmitt characteristic. A reference level
for IC4’s negative input is obtained from the bias
chain that feeds the multiplier. The purpose of this
stage is to make sure a definite change in signal
level is required before an output swing from high
to low or low to high can occur, hence obtaining the
best possible performance in the presence of noise.
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% components list

Resistors

R1 22k} R13  1MQ
R2  33kQ R14 1MQ
R3 18042 R15 1MQ
R4 1-8kQ2 R16 15k
RS 27k} R17  180kQ2
R6  1-5kQ R18 2-7kQ
R7 1-8k€ R19  1kf2
R8 2-2kQ2 R20 4700
RS 100£2 R21  150Q
R10 10012 R22 10kQ -
R11 1-5k() - 2% metal film R23  82kS)

R12 1-5k€) + 2% metal film
VR1 200¢) cermet trimmer
Allresistors IW -t 5% carbon film (except R11 & 12)

Capacitors

C1  1-5nF Polystyrene C8 56pF Polystyrene
C2 100nF Polycarb. C9 100nF Polycarb.

C3  32uF or 47uF 10V C10 100nF Polycarb.

C4  100uF 12V C11 1nF Polystyrene

C5 32uF ord7uF 10V C12 10uF 6-3V Tantalum
C6 4-7nF Polystyrene C13 10nF Polycarb.

C7 100nF Polycarb, C14 10nF Polycarb.

Semiconductors

Tri MPS-HOS5 or BC183 or ZTX300 [C3 741
ZD1 BZY88C5V15-1V zener IC4 741
iC1 N5596 or MC1496G or SG1496T IC5 NES55

IC2 741

Miscellaneous
Signal strength meter 100i¢A FSD. Ferrite rod
aerial LW only, type LWS5FR (Denco). T1, RM6 R
Inductor core plus parts (Mullard)

AGC action

Finally AGC is obtained from IC3. The output of
1C3 controls the current in Trl, and hence the gain
of Trl, by determining the voltage at the bottom end
of R4. The positive input terminal of IC3 is taken to
a reference obtained from a convenient level on the
bias chain. IC2 attempts to adjust the gain of Trl in
order to obtain the same level at TP1 as the
reference level. Thus if the signal level falls, the
voltage at TP1 rises causing current to flow into
R14. The output of 1C3 then falls slowly increasing
the gain of Trl, which returns the voltage at TP1 to
the reference level (about 2-9V). When the carrier
breaks for short periods, as for the seconds or
niinutes markers, IC3 starts to increase the receiver
gain but is prevented from doing so very much by
C12.

Note that on switch-on the receiver is in the mini-
mum gain state with the output of IC3 high and
gradually falling until the desired signal level is
obtained. This normally takes only a few seconds,
during which time the tone generator is continuously
“on”. The voltage to which the output of IC3 goes is
a useful measure of signal strength and if desired
a small meter measuring this level may be fitted.

Construction details

The PCB is shown in Fig. 3. Note that there are a
total of four links on the circuit board to be fitted
in addition to the components. Additionally, points
16 and 17 should be linked for a continuous output,
if a switch is not fitted, as may be required if the
receiver output is used to control circuits other than
the on-board 555 timer.
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Fig. 3 (above): PCB copper side shown actual size.
Fig. 4 (below): PCB reversed showing component locations.
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Note that the trimmer potentiometer VR1 is a
minature mulliturn type. It should have a cermet
track for good resolution—the wirewound types of
low resistance are difficult to adjust finely due to the
incremental resistance of each turn of the track as
the wiper traverses it. The ferrite rod aerial
specified is a standard transistor radio type avail-
able from Denco (Clacton) Ltd. When ordering,
specify a long wave coil only as this reduces the
cost. The resonant frequency of the aerial can be
trimmed by sliding the coil along the rod from its
nominal position. It is important that the coil should
not be near the end of the rod in its final position
as the rate of change of inductance with position is
too fast for good stability.

The coil on its former as received may be a loose
fit on the rod, in which. case it is a simple matter
to first wind onto the rod sufficient “Sellotape” to
achieve a firm but readily adjustable fit.

The transformer T1 has been designed using the
Mullard RM6 core. The RM series of cores use
bobbins to which pins are attached, so that a coil
may normally be terminated on these before the two
halves of the core are fitted. This is done for the
primary only in our case, and the secondaries are
left with fiying leads to be connected directly to the
PCB. The following instructions should be adhered
to carefully, remembering that a 1 turn error is
significant when the total number is small.

1. Strip enamel insulation from the wire end and
attach the wire to the pin marked “start primary”.
Do not exert undue pressure on the pins which
are mounted on a fragile base.

2. Fix thc bobbin to a suitable mandril such as a
twist drill; just over 6mm diameter is required
whicli may be obtained by winding a thin layer of
tape on a 6mm drill.

Wind on wire evenly, top of bobbin moving
towards you, with the pins facing to the right.

3. Complete 59 turns, cut wire, strip insulation and
attach to “finish primary”. Cover winding with
6mm wide tape.

4. Starting with wire in “siot 1”7 leave 30mm flying
lead, identified as “start” by fitting sleeving or
other means, and wind on 7 turns exactly turning
in same direction as before. Form a loop 30mm
long and twist the loop together: leave this a
flying lead also in *‘slot 1”. Continue to wind on a
further 7 turns exactly, take the remaining end
across to “slot 1”7 and leave 30mm flying lead.
Wind on a turn of 6mm tape to fix the winding to
the bobbin.

5. Repeat the procedure 4 above using “slot 27,
which is on the same flange of the bobbin, facing
“slot 1”.

The bobbin now has six flying leads which are
in two groups of three, each of which has a start,
centre tap and finish. Wire these to the PCB as
indicated on the circuit.

After winding the coil, check that the faces of
the two halves of the core are free from dirt and
carefully assemble them round the coil. After fitting
the clips make sure that the core halves are aligned
at their edges. Fit the adjuster and screw it down 5
turns to the nominal position, using a screwdriver
which fits the small slot—if necessary modify or
make a screwdriver to fit (eg from a knitting needle)
rather than risk damaging the adjuster.

Note that if the phasing of one of the secondary
windings is reversed the output at TP1 will increase
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with increasing signal causing the AGC to latch the
circuit up. If a mistake has been made in winding
T1, all is not lost—simply reverse one of the
secondary windings (eg swop the wire from 10 with
the wire from 12).

Setting up

The bandwidth of this receiver is about 300Hz
which is of course much narrower than that of
normal broadcast types. This is just sufficient to
allow correct reproduction of the time code so that
all the information transmitted is available at the
receiver output and a wider bandwidth would merely
admit more noise. Hence if a signal generator is
used it will probably need to be set to 60kHz using
a frequency counter: a 1 per cent error in frequency
is 600Hz and therefore significantly off-tune.
Fortunately the receiver can easily be adjusted to
the ‘“off-air” signal. First short-circuit points 2 and 3
to which the aerial secondary is connected. Switch on
the receiver.

Depending on the initial setting of VR1 there will
be either no output, or a continuous tone. If there
is no output, turn VR1 clockwise until the continuous
tone just appears. If there is already a continuous
output on switching on turn VR1 anti-clockwise until
the tone disappears and then clockwise about 14 turn
so that the tone has just been switched on again.
There is of course no variation in the sound of the
tone output—it is simply on or off. Un-short the
aerial and make sure that the coil on it is in its
nominal position. The signal will probably now
appear.

The ferrite rod aerial is directional and maximum
signal is obtained when the direction from which
the received signal arrives is at right angles to the
line of the aerial rod. If the rod is turned away from
this direction a point may be found where the signal
becomes noisy (the timer output intermittent instead
of a pure tone). Reduce the noise to a minimum by
tuning T1 and adjusting the aérial coil. If a volt-
meter is available, connect it between 0V and the
output of the AGC amplifier IC3. Adjust T1 and the
aerial coil for a maximum reading on the voltmeter.
Note that adjustments must be made slowly, due to
the slow response of the AGC—otherwise the person
making the adjustment becomes part of an unstable
feedback loop!
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- "There’s onIy one way
'ro master electronics...
to see what is going

onand learn by doing

1 Build anoscilloscope. This new style course will enable anyone to
As the first stage of your training, you actually  have a real understanding of electronics by a
build your own Cathode ray oscilloscope! This is modern, practical and visual method. No

no toy, but a test instrument that you will need . K Ik § ired h d
not only for the course’s practical experiments, previous knowledge Is required, no maths, an

but also later if you decide to develop your an absolute minimum of theory.

knowledge and enter the profession, It remains You learn the practical way in easy steps
your property and represents a very large saving  mgagtering all the essentials of your hobby or to
over buying a similar piece of essential equipment. further your career in electronics or as a self-
+| employed electronics engineer.

I All the training can be carried out in the
é T comfort of your own home and at your own
pace. A tutor is available to whom you can
-I_ write, at any time, for advice or help during
your work. A Certificate is given at the end of

T every course. <

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

2 Read,draw and understund
circuit diagrams.

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

serviCing proCedures S S A SN AN AN RN BN G S ——1
< '*1.T'I 3 5..,_ m:: To find out more about how to learn electronics in a ,
i + oumﬂ new, exciting and absorbing way, just clip the coupon

ms for a free colour brochure and full details of enrolment.

Write to:- British National Radio & Electronic School
P.0O. Box 156, Jersey, Channel Islands.

1‘23456‘"’_

3Curry out over 40 expenriments
on basic circuits.

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

ADDRESS

:

[———=

wa 8/7
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‘I.lgh%t to I-'requency Converter’

HERE are some circuits which can be used for Trl/Tr2 and the positive rail. Resistor R3 is fixed

I a wide variety of applications, often with only at 47k). However, the other base resistor, that of
minor modifications. This month’s S-Dec project Trl, is made up from a single fixed resistor R2

falls into that category. I can think of four applica- (12kQ)) and a light dependent resistor, LDR1. An
tions (see later), but readers will doubtless think of LDR is simply a resistor whose exact ohmic value
others. depends upon the amount of light falling on it. By
using this element in the frequency determining

Circuit description section of a multivibrator, the intensity of light

striking the LDR controls the frequency of oscillation.
A bright light will cause a high note; shadow lowers
the note quite considerably.

Transistor Tr3 acts as a direct-coupled voltage
follower. It derives its drive signal from a potential
divider formed by Tr2 and its collector load, R4. The
remaining components, resistors R1 and LS1 form
the loads for Trl and Tr3 respectively.

The project comprises a free-running multivibrator
made up from transistors Trl and Tr2. The output
from this oscillator is then fed directly to the base
of Tr3, which in turn feeds the amplified signal to
the loudspeaker in its emitter lead.

The frequency of a free-running or astable -multi-
vibrator is dependent upon the values of resistance
and capacitance employed. In the circuit (Fig. 1)
these components are the two capacitors, C1 and C2,

and the resistors between the bases of the transistors Assembly and Iesling

Having plugged in all the components as per
5 36 40 Fig. 1, check the assembled S-Dec against the com-

—O ponent layout shown in Fig. 2. If all is in order

Lmk 3 1 Lk B+a3t§/ery connect a 3V battery to S-Dec hole 40 (positive)

and hole 70 (negative). A tone should be heard.

1 S 16k LDm B PaShan Waving a hand in front of the LDR should vary the
ORP12 pitch of the note. Although a 3V battery was used

13 a BT'__rY351 37 with the prototype, the circuit will function per-

fectly from only 1-5V. On test, the prototype even

Link

worked at 0-5V! With 3V applied, the project draws

|10 4142 some 15mA with the LDR pointed directly at bright

28 you will need . . ..

250 O0-01uF O-O1uF
C1 Cc2

LS
3 26 e R1  1.8kQ . Ct  0-0luF Ay
1 R2  12kQ c2 o0O0iuF ' T
70 R3 47k Tr1 BC109 . o %
R4 - 2:2kQ Tr2 BC109 R
208 e LDR1 ORP12 TI3 BFYS! s 7,
LSt 75-80Q Bt 3V battery o o
Fig. 1: Frequency-to-light converter circuit diagram. LDR1 controls C1 e S-PeC . { W
charging rate and hence the frequency of the oscillator. T g
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AXON ENTERTAINMENTS LT

SYSTEM 7000—GUARANTEED MODULES
FOR ALL DISCO/PA APPLICATIONS

POWER AMPLIFIER MODULES 30—240 WATTS

[ | Fully tested & guaranteed,

H Full RMS Sine Wave output,

M Distortion lyplcally 6-2%
M 10 Transistors, 4 odel.
l Response 30H. HZ-30!

@ Fully short & open clrcult proof
 Senslitivity sults most mlrern

[ Bull(-ln surge supp: &

M Twin D.C, & output fuses.

W Top-grade components throughout,

COMPLETE DISCO SYSTEMS FROM ONLY £16°06
WITH TWO YEAR GUARANTEE—LOW INTEREST CREDIT) DEPOSIT

CENTAUR 100W | STEREO

with TWIN LOUDSPEAKERS, SOUND to LIGHT SEQUENCER PLUS DISPLAY.
£223 + £10 carr, (Dep. £28- ao, 12 months at £21-38 or 24 months at £12-01)

SUPER CENTAUR 200W | STEREO

As above but with 200 WATTS OUTPUT & larger TWIN CABINETS.
£275 + £10 carr. (Deposit £32-80, 12 months at £29-39 or 24 months at £15-21).

GXL CENTAUR 200W | STEREO

30 Watts rms | | 60 Watts rms | 120 Watts rms |240W ms
[ | As the SUPER CENTAUR but with extra large twin 200 WATT CABINETS, DECK
fo@vaofm./ a@vw:m.[ eo?N rms/ 1523\1Iv2°r‘mtl 182‘6\1/30:%./ %\%or‘m./ LIGHTS, DECK STARTS & SUPERIOR DECKS,
o hms TG bl oo s Toims efotinns alohins) £349 + £10 carr. {Deposit £42 72 12 monlhs at £36-58 or 24 months at £20- 54)
£9:50 £12-50 £13-50 £14-50 £21-00 £25-50 [] Suedquht + - - Send"tloda(y l‘oz
POWER SUPPLIES FOR THE ABOVE MODULES—_READY WIRED & FUSED ON T elon® A
GLASS FIBRE PCB [ lmc ? Tape E%mpll‘ets E:,Izcos
PM301 | PM601/4 | PMBO1/8 | PM1201/4, PM1201/8 PM1202M PM1202/8 PM2404[1 fputs ackage
For1/2 | For1/2 | For1/2 | For1 For 1 For2 For M Crossfade & Systems.
SA08 SAG04 | SABUS | SA1204 | SA12C3 smzm SA1208 SA2404 Override
£9-90 £12-50 | £12:50 @ £12-50 | £12-50 | £19-30 | £19-30 | £19-50 M Logic Circultry
L All Equipment
- R Complete and subject to a Two

SYSTEM 7000 COMPLETE DISCO MIXERS (With Autofade)
Mono or Stereo
SCR 5 @ Ready to plug In & uge
Automatic Mic override

0 < @ 0 = Two tone panel
55 Q o Q 0606 O O O = Twin deck & mic & tape Inpuls

Left/Right deck fader
The choice of the protessional D.J. W 20Mz-20kHz Noise —77 dB
Controls; Mic volume, Bass, Treble, A/Fade Dep(h Tape, L'[&)aock/gébeck volumes,
n/Off.

Bass, Treble, Master }
Mono 18v £37-50 Malns £43-50 Stereo 18v £53-50 Mains 59-50

IN MODULAR FORM— AII you require Is front panel (see below) knob:

ready to use Year Guarantee.

B Extremely
Rugged
construction Dellveries In the
B Twin BSR UK by our own
Decks vans.

ﬂtlg’Ml)Nl DISCO £139-50 + £5 carr. (Dep. £16-06, 12 months at £13-30 or 24 months
a

100W MINI DISCO £159-50 + £5 carr. (Dap. £22-66, 12 months at £14-73 or 24
months at £8-27

Two extremely t mono | with loud: ‘ and leads.

M TWIN BSR DECKS B HEADPHONE MONITORING W MIC INPUT

100W PACKAGE P.A. £145 + £7-50 carr. with twin Ioudspeaksrs and PIEZO HORNS
Dep. £19-70, 12 months at £13-70 or 24 months at £7:7.

& sockets etc. All electronics are
tested.
M Speclification as for complete mixer W All Potentlometers supplied & fitted
B Low cost do It yourself with step by step easy to follow Instructions.

Mono £19-50 Stereo £29-50 Panel £3-50 Supplyunit £8-50

SYSTEM 7000 LIGHTING CONTROL UNIT MK 1l (Four channel)

Has your light unit got ?

W 4,000 W handling
[ ] Sequence facllity

M integral dimmers
M Automatic audlo level

B Smart 2 tone panel
#l Advanced [C circuitry OURSIHAS
EIITOD grad: c?mponenu ONLY
sy your needs In .
ot - - 5. one superbly deslgned unit £42 50
iN MODULAR FORM—THE QUADRAFECT £29-50
Aps with the mixers the Mk Il L.C. unit may be (Panel £2-50)

purchased In module form with all controls, requiring only a panel,
case & knobs etc. There are 13 simple connectlons
B 1-240w Audio M 8A RCA triacs [ 0-5-20Hz Sequence M Fully suppressed

CUSTOM MIXER MODULES (Complete or in printed circuit form only)

Make your own mixer, mono or stereo, up to 2channels, with tull monitoring facllities,

and provision for echosend/return etc.

M inputs for low and high 2 mic, ceramic & magnetic
cartridge etc.

B Up to 20input modules per single mixing module

il Feed mosttypes of amplifler—accepts all inputs

fl Professlonal low nolse clrcultry 20 Hz-30kHz

M Infinitely adaptable—Extremely economical

COMPLETE MODULES with facla panel, "5W
Knobs & sockots, Monltor buttons, Ready wired & tested Lo clrccf'adphone
¥ H @ Full range bass/
Mono Input  £8-50 Mono mixing stage £8-50 e
Stereo Input £12-00 Steteo mixing stage £12-00 o Nolse—30d
PRINTED CIRCUIT MODULES With controls  fitted,
sockets, facla & knobs
Mono Input £5-50 Mono mixing stage £5:50
Stereo Input  £9-00 Stereo mixing stage £9-00
Power supply for up to 20 channels—PPM18—£8-50.

requlres only

SYSTEM 7000 SOUND—LITE (3-CHANNEL)

IN COMPLETE OR MODULAR FORM (‘

{Modular form Hiustrated) o
M Complete unit similar to Mk Il unit above i} 0
B Long established & proven design ¥ I'“\.’

@ 3 Channels—100W per channel
B RCA BA Triacs—individual channel fuses
M 1-240 W [nput—master audio level plus Bass/Middle/Trebie

COMPLETEUNIT—Fully MODULAR FORM Facla & knobs etc.

cased with rear terminations—]Just Needs only 11 simple connections

plugindool o475 £16:50  (Panol £2-50)
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SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DISCO QUOTATION

SYSTEM 7000

MINOTAUR 100—All Purpose Wide Range Amplifier

W 100W rms + tdB

W Standard 8 ohm output

B Twin mixed inputs accept
a wide rarge of signals

S 30HZ-30KHZ +2dB

W 23dB basa/treble

A four

Input, high

power amplifier

which will dellver up
to 150 watts output. An
absolute must where multiple
mixing & power are required

# Four Indlvidually mixed inputs
W Wide range bass/treble+ master

An extremely compact and
versatlle amplifier with
{ull protection and a clean,
attractive appearance,
ideal (or all groups,
disco’s & clubs

W Vynlde covered case
@ Fully short proof
@ Superb value for money

SAXON 150 HEAVY DUTY AMPLIFIER £59-00

STROBES & PROJECTORS (We stock the full Pluto
range) Send for details

SUPERSTROBE £19-75% 150 WATT LIQUID
W 2-3 Joules WHEEL

M 80W Tube for long llte PROJECTOR

B Compact 47 x 47 x 4~ @ Accepts all accessorles
PRO-STROBE £32. 50 B C/w with wheel & motor

W 5-8 Joules

@ External trigger

W Long Life tube timer
clreult

£49-50

plate
M Sturdy steel construction
Remarkable value—
Sold elsewhere at
£39-50. Our price

Is only: £33,00

E Condenser mics ECM77 800 chm £13-50
ACCESSORIES ECM 81 Dual Impedance £14-85 Crown headphones £6-75
Heavy duty boomstand £14-50

All pricas subject to VAT @ 8% except SA308/PM301, mlc: a. headphonn (124 %
Add 50p post & packing on all orders except where already sh
Ordering: By Telephone —Access, Barclay Card or CQD Rlng (01) 684 6385/0008
By post —Send cheque or crossed P.O's or 80p for COD
or send In your Access/Barclay card NUMBER ONLY

327-333 Whitehorse Road, Croydon, Surrey CRO 2HS
24 Hour Ansafone service (01) 684 6385

UP TO 150 WATTS HANDLING.
L) LIRS0 NO X-OVER REQUIRED £7-50 ea.

Exporters to 17 countrles—enquirles welcomed
Ring Sue Abegg on (01) 684 6385 for U.K. trade enquliries
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EZ40 0-60 |PCLA0S/ (QQVOS- [UBL1 1-00(Z900T 1-50)5V4G_0-856AXSGT  6JAWAL-T5|6X4 045\ D] dd
EZ4t 075 -60| 40A 14-00) UBL21 0-75|1A3  0-60| 5Y3GT 0-65 1-00{6J5 075 6X56_ 0-45 ease a
EZ80 0-30 | PFL2000-70| QVO3- UCC85 0-50{iLs  0-30|5Z3  1-00[6B7  0-75|6J5GT 0-55] 6X5GT 0-55 1o
EZa1 0-35 [PL36 0-60] 12 1-60|UCF80 0-80{IRS  0-55{5Z4G_0-70|6BA6 0-40]6J6  0-35|6Y6G 0-85 12—2-4 VAT
GYso! 0-75 | PLBt  0-55| R18  0-80| UCH42 0-80|1S4  0-40|5Z4GT 0-75)6BE6 _ 0-45[6J7  0-70)| 624  0-65
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3-50| EF184 040 - : - 85A2 0-75 | VCR139A
E810F 6-00| EF804 2-00 PCCis9 Please write or phone for current price of any 12K7GT 0-00
EA50 0:45[ EFL200 0-75| b pgo 5:83 TRANSISTORS -y transistors, diodes shown below. L B g A T 8.0
EABC80 [EHoo o-60[PSES0 940 [ Anz1o.  \AF118 BC172 CRS3/40  (0C29 0C206 2N4058 205 18-00 | 5FP7 10-00
0-401EL32 0-60| SEES 01 BAV10 | AF124 BC172A | CRS25/025 |OC35 ZR1 2N4061 12Q76T 807 0.70(883 9-00
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EBFB9 0-40|EL84 0-35 .ex | ACY18 AF239 BF173 0AS ocC75 2N918 SX754 19205 0.75| 922 0.5 |BR189
C52 0-40|EL8E  0-50| oo, ACY19 AFZ12 BF185 0A47 c78 2N1305 25303 roiailles o a0 25000
ECC81 0-45/EL90 0-50 055 ACY20 ASY26 BFY51 QA70 0oC78D 2N1307 T12082 ‘983 6.00| 1629 070 M503-2342
ECC82 0-40|ELSl  1:60 b pane ACY39 ASY2T BFY52 OATH ocst 2N1309 40235 19G6 6 6500
ECC83 0-40|EL95 0-70 1-10 | ACY40 ASY28 BSY27 0A73 oCcs2 2N2062 40250 19HS 17-00 2051  1-00)Kaot 7-00
ECC84 0-35/ELS0O4 0-80| o0 ons AD149 BC107 BSY38 0A79 0OC82DM | 2N2411 40251 20P3 0605763  1-60 | KRN2A
ECC85 0-45) EL821 3-00 g5 | AD161 BC108 BSYS5A | OAs C83 2N2989 INZ3A 204 1-10| 5033  3-00 e
ECC86 1-25|EM31  0-75] 5 cood AD162 BC109 BY100 OA2 0OCB3B N3053 IN25 25L6GT0-80 | 6057 0-85| 7254 25-00
ECC88 0-55| EM80 0-55 .00 | ADZ11 BC113 BYZ16 0A202 0C139 2N3054 IN38A 15 1-00 | 6060 085 |20752A
CC18! EM8! 060|500 ADZ{2 BC116 CRS1/20 |0AZ200 |OC140 2N3055 IN43 30C17 1-10| 6064 085 75-00
‘80| EM84  0-40 080 | AF114 BC118 Crs1/30  |ocze oc170 2N3391 N70 30C18 1-10| 6065  1-20) CV2339
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42 0-85] EY86, MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME,
Ecngl : g - 0-50 PE% 0-50  pANY OTHERS IN_STOCK include Cathode Ray Tubes and Special Valves. U.K. VALVES AND TRAN'SISTVOES
Cl 88 0-30 060 UK Postage £1-£2 20p. £2-£3 30p, £3-£5 40p. Over £5 free. ;I;:Im's\&n’: ee'(\g"""e:'a” o s
nd export 743 0899.
A lot of these valves are imported and VIDECON TEST EQUIPMENT frede. 8 i
prices vary for each delivery, so we TUBE LARGE SELECTION COLOMOR (ELECTRONICS) LTD
Type P384B 170 GOLDHAWK RD., LONDON W12
reserve the right to change prices ype
for new stock whe iabl English Elec. PLUBICON TUBES Open 9-12.30, 1.30-5.30 p.m.
n_unavoidaple. £20 Type XO 1071 Mullard £150  Closed Saturdays.

GOLDRING G103
Belt Drive Turntable

Famous name turntable slashed
to near half price. Complete with
plinth, cover and leads. Accepts
any standard cartridge (not included)
FULL 12 MONTH GUARANTEE

OUR PRICE

£29.95

(+p/p & Ins £2.25)

R.R.P. £54

Build your own

GOLDRING CK2
Belt Drive Turntable

Beautifully engineered unit fro
the famous Goldring company, e
comes complete with instructions =o
and all.necessary parts. Readyto %o
incorporate into your design
plinth and cover. The pleasure of
assembling your own deck (+ p.p & Ins. £1.50)
(Plinth, cover and cartridge not included), ALL PRICES
Usually sold for £54.95 with plinth and cover. INE. VAT
Call in or send cheque, P.O, M.O, Access, )
Barclaycard, Diners Club or American Express Number.

Sonic Sound fudio

248/250 TOTTENHAM COURT ROAD, LONODON W1. TEL: 01-637 1908
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DETECKNOWLEDGEY

DETECKNOWLEDGEY ?

Not a spelling mistake, but a new publication from AMBIT tha! se!s out to
explaln some of the basic theory that mef
It is an explanation, that builds up from first p iples, why iron th
reacts like a non-lerrous metal, what determlneu de(ector range, what the
shortcomings are, how to avoid them, In fact, it explains about BFO, IB,
VCO and Pulse Induction techniques, as a resuit of research carried out to
produce our ranqe of locators, and why we chose the methods we used. As
pu work for desi s, constructors, users etc., we
!hlnk you wl|| ﬂnd I( unique. £1-00 inc. postage.

Bionic Ferret Meta! Locators

As aresult of our investigation, we offer you three metal locators now: The

V CO 4000, the IB phase angle meter, and the 'Pulsedec’ pulse induction metal
locator. It is impossible to cutnlogue the relative virtues of each type here, so
please send an SAE for details.

Componentsfor Wireless: ICs, Colls, Ceramlc & Mechanical Filters, trimmers etc

LineariCs Tuner modules/ TOKO parts
CA3089E/KB44021 94(1CLB0O3BCC* 4-50|EF5800 6 cct varicap head 14- 001
MC1310/KB4400 2-28 “Eggg;lsl'_l. :;g EFSGOO %cct'varllcap I;‘ea% 1%2:
TBAt 766600 75 . C3302 3 cct varicap hea o
uA7532°ISN ? -80|NE560B* 3:50(7030 linear phase FM if system 10-85
HA1137TW 220 91196 high spec mpx decoder 12-99
CA3090AQ 3-75|Discrete devices  other lyoes in cataloque
HA 1196 420 — 91197 varicap MW/LW tuner 11-35
UAT20/CA3M23E 1-40 40573/MEM616' 0-57/7701 Mk2 double conversion TV
HA1197 1-49|ME! 0-T5{UHF off air sound tuner board  27-00!
TBASS! 1-81 MEMGN' 0-38(Larsholt Signalmaster Mk 8 complete]
i BF256L/S 0-34)FM tuner for all levels of experlence
Y 1 fMvamiis varlcap o elec:ronl%? WY msw e
Larsholt Au omaster 5+ 2. superbw
LM3go0* 0-75|Mv AM125 090 audio amplifier kit -0
TDA2020 2-99|MVAM2 1-35 Ambit. int. Mk2 series: all the pieces,
TCA%40 1-80) 33104 0-45 /panel/PSU/
TBABI0AS 1-09|BB105 0-32] preseu etc. for you to present your
MC1312 ::0 314)1(%/(281%‘;/281[9 :?‘2 FM tuner in a stylish unlt 33
7805UC* -85 .
76M12% JTDA1412 ZTX/BC212/4 0-17 NEW NEW NEW NEW NEW NEW
1-20|BC413 9-18}| Stiron soldering Irons, made in UK|
T8M20* 1-20|ZT X451/851 0 to meet all known safety specs,
T8M24* 1-20/BD60S [ B thermally regulated with stand, also
uA723CN* 0-80|BD610 1. pro_tools for PCB construction:
TAAS550B* 0-50|more in price list SAE for leaflet please

PlaEASE NOTE: Vatis extra, at12-5% except where marked *(8%). PP 22p per
order.

An AS slze SAE for free current price lists, or 40p for the complete catalogue.
Write to: 37a High Street, Brentwood, Essex, CM14 4RH (tel. 0277-216029)

ambit international
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light. In shadow, the current drops to around 1-5mA.
Using 1:5V the ‘bright light’ current was measured
as 6:-5mA; in shadow it went down to 0:8mA—thus

the battery should last a long time.

R
3
e
c

&2

Fig. 2: Plan view of the
assembled § DeC board.
For more permanent con-
struction, the components
may be soldered directly
on to Blobboard or Vero-
board.

EElngy.

Link

b

=3

Applications

The first application is that of a light-controlled
mini-organ. By moving a light closer to or further
from the LDR a tune can be played.

It is instructive to play “blind mans buff.” By
wearing a blindfold, it is possible to find the way
around a room because the LDR, when pointed at
different things, gives a different tone depending on
the refiectivity of the object.

Treasure hunts might consist of pieces of white
paper put on the fioor. These are thes treasure, and
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the seeker (blindfolded) wanders about with the
LDR searching for the paper. Use dark paper if the
carpet is light coloured. Continuing on this theme, a
maze may be laid out and altered for each contestant.

Link

)
\

¢ Battery
+3v

Link

J

5

To
LDR1

LS1
Link

Battery
~ve

)

The assembled unit. The
LDR is shown mounted in
a plastic film can to give
thls component a narrower
field of view. As a further
refinement, a small lens
may be fixed into the end
cap with the LDR in the
focal plane. This enables a
high degree of differentia-
tion between light and dark
surfaces—even at a con-
siderable distance,

In a more serious application, it could form a
guard alarm. The trick here is to point the LDR at a
light and adjust R2 until the note goes jusi above
audibility. Anyone moving between LDR and light
source will cause an audible note thus betraying
their presence. Try using a 10k} potentiometer for
R2.

The LDR will function much better if it is shielded
in a container of some sort, such as a cigar tube or
plastic film can. This prevents extraneous light from
interfering with the pitch of the note.
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by Eric Dowdeswell G4AR

pondent of this column. He passed his RAE

and is now G8NAT and active on 2m with
SSB using a Liner 2 feeding an 8-element yagi beam.
Martin is going on to get his code test and a ‘full
ticket’ as he puts it. Congratulations Martin, and
may you have many happy years on the air.

My request for info on the Crystal Calibrator
No. 10 brought forth useful data from three readers,
J. P. Bell of London N22, old friend E. Kendall
G3APA and C. Pettifer of Slough, who tells me of
some interesting ‘DX’ he worked with the old Army
set 62 for which the calibrator was intended. Cliff
very kindly offers to help anyone needing info on
old Army sets. He can be found at 30 Uxbridge Road,
Slough, Berks. But don’t forget, lads, send return
postage, a word of thanks and prompt return of
anything loaned from Cliff. G3APA mentioned that
SWM for Jan 1960 carried some info on mods to
the filament circuit of the calibrator.

Michael Walker of Woodlesford, Leeds visiting
RAF Locking was delighted to find G3RAF active
and to listen to a few QSO’s on 2m. Michael gets
going on his studies for the RAE very soon so we
wish you all the best OM. T was delighted to have a
call at home from Geoff Cole GAEMN who had some
business in Ashtead. He is secretary of the Wessex
AR Group, mentioned before, and one forthcoming
attraction is a visit to the School of Signals at
Blanford on Sunday 24 July. Club net on 28.575MHz
at 1030 Sundays or write to Geoff at 6 St. Anthonys
Road, Bournemouth for more info, or ring 0202

GOOD news from Martin Sole, long time corres-

©20027.

Derek Gilbert and Ian Horwill share a receiver
in Farnham, Surrey using a Heathkit SW717 and a
long wire. The reply to queries on several prefixes
must be my standard one! Send 35p to Geoff Watts
62 Belmore Road, Norwich for his invaluable prefix
list. Cuts out all the guesswork and ensures that
your prefix and country count is up-to-date and
accurate. D. F. Mathews of 21 Portman Avenue,
East Sheen, London SW 14 is very keen on direct
conversion receivers and would appreciate any in-
formation on articles that have appeared on the
subject. Some advance news of the North West
Amateur Radio Convention to be run by the Lan-
caster ARS on Sept 17 and 18 next. Full info and
booking forms from J. R. Morris Dept. of Physics,
University of Lancaster, Bailrigg, Lancaster.

A first letter from M. G. Hayman BRS 37632 of
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London SE2 tells of his interest in SW listening
and his intention to take the RAE this year. He
started off with a HAC DX Mk2 set but now has a
National NC120 with an ATU and 66ft inverted-L
aerial. He would like to beg, borrow or buy any
info or a manual on the NC120 so if you can help
write to ‘Woodleigh’, 66 New Road, Abbey Wood,
London SE2. Robin Bayley A9203 up in Shifnal,
Shropshire is still logging the DX on his Eddystone
EC10 and long wire, including A2, A6, and AP2 on
Top Band! Bob Firth GZWWF got lumbered again
with the job of scribe of the Wakefield and District
ARS but I'm sure he enjoys his work really! A note
to him at 6 Eastfield Drive, Woodlesford, Leeds or
a ring to Leeds 825519 will bring all the gen on the
society’s activities. On 19 July G4DZU will talk on
moonbounce and meteor scatter techniques while
G3MFJ and Bob will be giving a lecture and demon-
stration of RTTY on 16 August.

Regular Brian Harrison has found the 10m band
open down in Ore, Hastings with PY, CP, HC, PJ and
ZP representing S. America. On 15m ZS3, CP, P2
(Surinam) and 9V1 were logged. Old friend Alan
Doherty BRS34968, Portrush, Co. Antrim seems to
have concentrated on the Pacific on 20m with
‘dozens of KL7, KH6 and VE8! Alan operates the
local marine VHF station around 156MHz and uses
the same aerial system for 2m! Oscar 7 provided
KL7, VE2 and W9 on the 2m downlink. Not bad
when one remembers that the up link is on 432MHz!
At the other extreme Alan now has 208 countries
on 80m the latest being XT3, YS, A9, LU and TIL.

In Cambridge Dave Peck BRS37621 reports a
new type of QRM but this time he is causing it!
Neighbours report QRM from the governor contacts
on his RTTY machine! But this did not stop him
from copying RTTY from A4, EA3, JA3, LA, OH, W
and 9M2. Dave is starting up on 2m and is looking
for a yagi to go with his rotator, cheap of course,
and at least 10 elements. Simon Robinson in Stocks-
field, Northumberland, kindly sent me an old ‘give-
away’ dated October 1924 from Popular Wireless,
which described how to make five ‘special’ crystal
sets! Simon bought a pre-war Pilot radio set which
only needed a couple of new electrolytics to get
it going again, At 20p it was a cheap way to get on
the SW bands! Now he has an ex-Army set and has
given the Pilot away to an elderly invalid. But he
still would like a proper communications receiver!

It was good to hear from John Hodgson (Morpeth)
again after a long interval. He has progressed from
a Mini-Clipper to a Realistic DX160 plus a 40ft long
wire although John stuck to 20m and seems to have
ignored the bandswitch! Pity! The log from D.
Waddell located in Herne Bank was a joy to my
eyes since the majority of the entries were for CW
stations on 15 and 20m. In one period, 1145 to 1345,
no less than 29 Japanese stations were copied on
15m CW. I’d like to hear from more of you who can
copy CW and don’t forget that there is often DX to
be heard on CW when the SSB parts of a band seem
to be dead.

Log Extracts

D. Waddell:— 20m CP3CN FM7WV FOSE] FY7AS
HCILT HKOBKX HK7UL JR6RRD (Okinawa) YS10
9SM8HF CP6EL FH8DF HH2MC TU2EF VSSMC
SUTAG 15m CESAA CP6FN FG7AM TA1ZB UMBAX
CP6EL TR8SM 5N2NAS 5X5NK
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G3CED

SAVE £12-21
Here is a lower-price, high-quality package®

PACKAGE No. 3 featuring the all-solid state

SMC 73 Rx., with all the Partridge extras. SAVE £17-28!

RECEIVERS ONLY, inclusive delivery, etc.
R.300 £184-50 FRG7 £162-00 SMC73 £128-81

For further details, send 84p stamp. You can phone your Access or
Barclaycard number, ring 0843 62535 (or 62839 after office hours).

Box 5, Partridge Electronics Ltd.
Partridge House, Prospect Road, Broadstairs, CTi0 ILD

(Callers by appointment) , G3VFA

SWL’S—YOU OWE
YOUR RX A GOOD
ANTENNA!

The World-famous JOYSTICK VFA (Variable Frequency Antenna)
SYSTEMS continue to prove their worth in many amateur stations
world-wide and in Government communication.
tinuously 0:5/30-00 MHz. and can be installed in any location.
Comes in easily assembled form, carriage paid, 124% VAT included.
Glowing testimonials from many users on our files.

SYSTEM ‘A’
SYSTEM ‘)’ (improved ‘@’)

PARTRIDGE SUPER PACKAGES

Complete Radio Stations for any Location
Al Packages feature the World Record Joystick Aerial (System ‘A’)
with 8’ feeder, all necessary cables, matching communication head-
phones, Deliv. Securicor our risk. ASSEMBLED IN SECONDS!
BIG CASH SAVINGS!

Tunes con-

£36-00
£42-60

PACKAGE No. | fjsbore with R30ORX  £2]0.55
PACKAGE No. 2 !soffered with the FRG7 RX. £193-11

£154-86

TRATIELS

ELEGTRDMIGS o

TRAMPUS ELECTRONICS LTD., 60

Wi

IC’s All price each
555 DIL 8 pin timer 39p"
723 TO99 regulator 49p*
723 DIL 14 pin reg. 68p*"
741 DIL 8 pIn op .

amp P
741 DIL 14 or TO99 39p"
89p*

747 Dual 741
748 DIL 14 pin 33p®
748 DIL 8 pin 49p*

7805 TO35V reg. £1-00"
7805 Plastic 5V

Reg.
7812 or 7815
76013 or 76023 AF £1-69
8038 Signal Gen. £1-00"
LM300 -00°
LM301 DiL14pIn -
A 39p*

OP. (3
LM301 DIL 8 pin  58p*
LM309K TO3 5v

1-00°

Reg. £
LM318 70V US
PA £2-25°
LM380N 2W AF
12v £1-
LM381 2 x Pre a’l:np
2
LM3300 Quad op .

amp. T5p
NE536 FET OPA £4-00"

NES55 Timer 39p*
NES56 2 x 555

timer £1-00°
SN766 11 & 60 IF £1-25
TBA 810 TW AF £1-00
LEDS ;” & 2” DIA.
Red no clip 12p*®
TiL208 & clip 15p*
2” Red & clip 17p"

(]
Coloured LEDS  29p"

(send S.A.E.).

ERKS. SL4 1HS. Tel:

Fast service, Same day despatch on ex stock prodgct. Quam!

= A SEMICONDUCTOR POWERHOUSE (Trade & Export
ey SROVE RO NDSOR, n5. T

| Windsor (0753.5) 54525, Callers welcome Mon-Sat 9am-5pm

,  devices, ail full spec. Same T,

Free catalog
DISPLAYS (Red Led)
0-3” DL704/
L707 £1-00
0-6” DL747
Jumbo £1-69"
Dalo PCB Pen,
Tips
Decon Desolder
rald Ree! T4p*
SRBP 6” x 47
60P. FEC Tub £1-00°
TRANSISTORS
AD161, 162 ea Sep”
BC107 10p"
BC107B 15p°
BC108 10p"
BC108Bor C 15p"
BC109 10p*
BC109 Bor C 15p*
BC147/8/9 12p
BC167/8/9 1ép
BC177/8/9 p*
BC182/3/4 AorL 10p
BC212/3/4 A or L 14p
BCY70/71/72 20p°*
BD131 or 132 ca  50p*
BFYS0 or 51 20p°
MJ2955 (PNP 3055)
£1-50°
MJE2855 £1-40"
MJE3055 85p°
ORP12 60p°®
TIP41 or 42A 85p°
TIP2955 5p°
TIP3055 SSp*
TiS43 30p*
ZTX107/8/9 20p
2N2646 Sep°
3N2904/5 30p"
2N2826 rbo 10p
2N2926YG 15p

low prices,

and Access by post or telephone £5 minimum. VAT: Add
8% to prices marked*. Add 12§% VAT to all other prices.
Beyswith A | Post and packing 20p U.K. Send C.W.0, except Gov Depts
etc. {1st with sale bargains & mlcro processors

24p°
2N3055 45p°
2N3702/3/56 10p
2N3704 9p
2N3816 & FET 18p
2N3820 FET sp
2N3904/5/6 20p
2N5457 FET 50p
2NS777 OPTO 50p°
SILICON GREASE
Mini satchet p"
ins. Bush sets 10p*
Matching 20p*
TTL CMOS
7400 14p* 4001/2 23p*
7401  18p*  4009/10
7402  18p° *

7413 39p° 16  80p°
7420/ 4017/

30 29p* 20 £1-28"
7440 20p® 4024 88p°
7441/ 4028 £1:00*°

141 79p" 4029 £1-25°
7447 84p°® 4030 80p°
7470, 4046/

72 29p* 47 £1-40"
7473, 4040 £1-11*

74 35p° 4049/

7475  S0p°® 69 23p*
7476 39p*® 4067 £3'80"
7490  49p° 4510 £1-40"
7491, 4511 £1-72°

92 75p° 4528 £1-58°
74121 33p" 4553 £5-00°
74123 48p® CMOS data
74196£1-27° book £3-50

DISCO TRIAC 10A
400v £1-00°
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Your free start
to arewarding
new hobby.

“h mo= Heathkit make the
L) %lt] worlds largest range of

ety electronic kits.

;;,"ﬁ' Including amateur

radio, test equipment,

: educational and general

interest kits.

: Every one of which
comes to you absolutely

— P
R ARG e b complete-right down

to the last nut and bolt.

You'll also get a very easy to understand
instruction manual that takes you step by
step through the assembly.

So, besides making an attractive, useful
piece of equipment,youll also
have the makings of a
satisfying, rewarding hobby.

ot

To find out more, post 4;; "J,r'a:t.‘“ aa
the coupon and we'll send f‘% e ain¥
you our latest catalogue. T4 &% x

Heath (Gloucester) Ltd., |
Dept. PW-87.  Bristol Rd., *
Gloucester, GL2 6EE. 37T/ L
Tel: Glos (0452) 29451 J3¥] = oo 250
HEATHKIT

BETTER BUILT BECAUSE YOU BUILD I'T YOURSELF

To:Heath (Gloucester) Ltd..Dept. PW-87,. Gloucester.
GLZ2 6EE. Please send me my Heathkit catalogue.
[ enclose an 1lp stamp for postage.

HEaTH

Name
| Address

Showrooms at 233 Tottenham Court Road,
London and Bristol Road, Gloucester.




B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

RED LEDs (Min. type} 8 for 70p.

MAGNETIC DEVICES PROGRAMMERS. Con-

VIDICON SCAN COILS (Transistor typs, but no
data) complete with vidicon base £8-50 each. Brand
New.

FULL RANGE OF BEANARDS/BABAMI ELEC-
TRONICS BOOKS IN STOCK. SAE FOR LIST.

NEW FOR THE VHF CONSTRUCTOR. A range of
mnod circults on vorm.n whh sluge and scresning
quoted snd range
un bu greatly sntenced bv uung varying capecitors in
parsilol.

Typ- S {}in. square, dumpy type|

Type SA 20 to JOMHz (when 33d fitted in parsilal).
Type SB 36 to BOMHz (with link winding).
Type SC 70 1o 100MHz {with link winding).
Type SO 136 to 176MHz (with link winding).
Type M (Min. {in. square types).
Type MA 19 to 2BMHz {when 33pt fitted in perallel}.
Type MB 22 10 32MHz (when 33pf fitted In parsiiel).
Type MC 25 to 35MHI (when 330t fitted in paraliel).
Type MO 38 10 50MHz (when 33pf fitted In perstiel).
Type ME 45 to 80MHz (when 33pf fitted in parsiiel).
Type MF 100 to 200MHz (without) slug when O to
30pf variabie fitted in parslie!.
All the sbove coils avaitable in packs of five only {same
type) st $0p per pack of B,

PLASTIC PROJE OXES with screw on lids (In
Bisck ABS) with brass inserts.

Type NB2 3}in x 2}in. x 14in. 50p

Type NB3 approx. 4 §in. x 3fin. x mn 20p each.

MULLARD 88A2 85V 'TAIIIJIEI VALVES
{Brand New} 70p each or 2 for £

tain 9 ful cama and 9 change over micro-
switches {rsted approx. 1A st 240VAC). Needs slow-
motion mator to drive {not supplied). idesl for dlwo

1-80

Dept. PW, 5 STATION ROAD, LITTLEPORT, CAMBS.. CB6 1QE
(0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

Telephone: ELY

'SMALL MAINS SUPP ORS (small chokes,
ideal for radio, HI-Fi inputs, atc.), approx. §in. x 1¢in.. 3
tor BOp.

X TUMER PANELS (for FM Band 2 tun.r-)

lights, o1C. #x #quIp!
each.
GARMHD 9V DC MINIATURE MOTORS, Type

3J1BM, 3200 APM governed, size spprox. 14in. dis. x
1§in. nl . with 2mm spindie. Brand Naw. .
or 2 for

SII.ICON HIGH VOLTAGE RECTIFIER STICKS,
BY185 {new) 35kV 2-6mA £1 sach, BY140 (3%
squlp) 12kV 2.6mA Alp sach.
OUAIﬂ-XTAI. CONTlOI.L!D CI.OCK
12V DC st spprox. 3mA required. Disl size nppmx
2 domh of unit spprox. 2. Not in cases, unit only,

modern sppesranca, black fece vith white
Itl’urlnﬂ |2hv with second hand, snd red hour and
nds (Costs over €40 to produce] £10 ssch
lodu last, tested betors despetch.

marked 88-108MHz ond Channels 0-70, clesr
numbers, rest blacked out, smart modem sppesrence,
size approx. 8¢in. x uln 2 for 38p.

PI.UGI AND lOCK!Tl

N-Type Plugs 60 ohm, 80p sach, 3 for £1-80,

PL259 Plugs (PTFE}, brand new, packed with
3, 88p or 5 for £3.

50239 ‘Sockets {PTFE, bnnd new (4-hole fixing

type), BOp sach or 5 tor £2.2!

SOLOER SUCKERS (Plungsr Typsl. Standard ¢
Ioﬁo():‘l, £4-80. Skirted Model, £4-98. Spars Nozzies
sach,

WELLER SOLDERING IAONS
EXPERT. Bulit-in-spotlight llluminates work. Pistol
grip with fingertio trigger. High efficiency copper

soldering tip.

EXPERT SOLDER GUN 8100D £9.90.

"14 DIL AEED AELAYS, § 1o 12V DC. 450 ohm coil :xr:nt SOLDER GUN KIT {spare bits. case, etc.)

Designed to work directly from TTL Logic. Single Pole £12.80.

Change over. Contact ratings 28V }A 3W. £1.76 Spere Bits 38p peir.

oach” -

NEW N RANGE OF SOLDERING

SPECIAL OFFER . IRONS

STARPMONE HIGN BAND RF PC IOAID‘,
with conversion
Converter. (All that is n
resistors, and 9V DC.} PCB eoﬂmnu 2 Duai gate Moe
Fot RF sisges (IN140), Diode rmg miner, 3 mga
OldMulnplm NI on one PLB. size 87 x 1§,
DCMM A Clclﬂb.hﬁﬂlod

TO3 trensistor insulator sets. 10 for B0p.

NUT SPANNER SETS - SPIRALUX
Mode! 2210 BA sizes, 0,1.2,.3, 4.6, 6, 8. £4.20.

Model 2230 Metric sizes. 4, 4.5. 5, 5.5, 8. 7. 8. 8.
10mm. £4-80.

110V MEONS, SCREW-IN-TYPE, & for 80p.

4MHz XTAL PACKS (10 sssorted xials between
4MHz and BMHz), our seiection onty. £1 Pack

MINIATURE PLIERS, High ausiity ~Crescent”,
made in USA. £4.38 + VAT (38p).

SIDE CUTTERS. High quality, £3-70 + VAT ”p.

bu- or RF gain oonlrol) Ant. input, IF output {works
from 8 few MHz to over 30MHz). All Brend New.
Sorry, Sokd Out,

BSX20 (VHF Osc/Mutt). 3 for S0p.
BC108 {metal can), 4 for

80p.
————— PBC108 {plastic BC108}, 6 for B0p.

BFYS51 Transistors, 4 tor 80p.
BCY72 Transistors. 4 for 80p.
PNP sudio type TOB Transistors, 12 for 28p.
BF152 (UHF lmp/mlur) 3 tor 6Op.
2N3818 Fet, 3 for
BC148 NPN SIUCON l for BOp.
BC158 PNP SILICON, 4 for 80p.
BAY31 Signal Diodes, 10 for 38p.
BA121 Varicap Diodes, 4 for 50p.

S140D 40W
Si26DK 25W 390V + bits etc.. KIT £6.90.

SPECIAL 12V version 5126-12 26W 12V £3-80.
lEncu STAND with spring and sponge for Marks-

£2-38.
Solrl Bltl MTD {for 16W) 80p, MTS {for 26W) 48p,
MTI0 {tor 40W)
ALL PRICES + 8% VAT
TCP2 TEMPERATURE CONTIOI.LED IRON.
Temparsture controlled iron and PSU. €27 + Vi
{£2:18).
SPARE TIPS
Typn CC single fist, Type K double fiet fine tip, Type P,
very fine tip. £1 sach + VAT {8p).
MOST SPARESAVAILAFLE

AT

TV PLUGS AND SOCKETS

TV Plugs {metal type), 5 for B0p.

TV Sockete {metal ), 4 for SOp.

TV Line Connectors (back-to-back sockets), 4 for BOp.
Plosse add 12{% VAT.

Tetms of Business: CASH WITH' DROER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENGUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS WELCOME BY APPOINTMENT ONLY

A LARGE RANQGE Of CAPACITORS AVAIL-
AILE AT BARGAIN PRICES, S.A E. FOR LIST,

"MIXED COMPONENT PACKS, contalning
resistors, capacitors, pots, etc. All new. Hundreds of
items. £2 per pack. while stocks last.

ALU-SOL ALUMINIUM SOLDER {made by Muiti-
core). Sokders aluminium 10 itselt or copper, brass,
stool, nickel or tinpiata. 18 &.w.g. with multicore flux,
with instructions. 1 metre coil 40p peck.
Large reei £2.78.

VAHII:AP TUNERS Mullard Type ELC‘O‘J/DS
Brand New, £4.40 + 12§% VAT.

BARGAIN PACK OF LOW VOLTAGE
ELECTROLYTIC CAPACITORS. Up to
working, Seatronic Manuhctun. Approx. 100. £1.50
por pack ¢ 124% VAT

OSMOI REED IEI.AV COIL' (fov read relays up
t0 §~ dis.. not supplied} 12V, 500 ohm coil, 2 tor
80p.

We now stock Spiralux Tools for the eiectronic
enthusiast. Scrowdrivers. Nut Spenners, BA snd
Motric sizes, ponrivﬂ gum otC. SAE ﬁxllu

TWIN I.LF. CANS, approx. 1In x §in. x |In high,
eround 3-5-5MHz, 2 separate transtormers in 1 can,
intemaily screened. b for BOp + 12§% VAT.

Dubilier Electrotytics, 50uF, 450V. 2 for 60p.

Dublllnr Electrotytica, 100uF, 275V, 2 for B0p.
essey Electroiytics, 470uF, 63V, 3 for 80p.

e Electrolytics, 1000uF, 30V. 3 for 60p.

Plassey Eloctrolytica, 10004F, 180V, 40; sach (3 for
£€1).

Dubilier Electrotytics, 5000u/F, 35V, 50p sech.

Dubilier Electrolytics, 5000uF, 50V, 60p each.

ITT Electrolytics, 8B00uF, 26V, high gndo screw

torminals, with mounting clips, 80p each.

Plnuv Eloctrolv(icl |0000yF ll 83V, 78p sach.
terminals. £1.50 ea

PI.EAI( ADD 12}% VAT TOALL CAPACI‘I‘OII

MULTICORE SOLDER
Size 5 Savbit 18 s.w.g. in slloy dispenser, 32p + VAT

3p).

Size C1SAV18 Savbit 18 s.w.g.. B8p + VAT (4p).
} Kg- {1-}ib) 6O x 40, 20 s.w.g. on plastic reel £3.
+ VAT {24p).

Our range covers over
selection in Britain.

A. Marshali (London) Ltd, Dept: PW
40-42 Cricklewood Broadway London NW23ET Tel:01-4520161/2 Telex: 21492
& 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133

& 1 Straits Parade Fishponds Bristo! BS16 2LX Tel: 0272-654201/2

1977 CATALOGUE NOW IN
STOCK PRICE 55p post paid
(40p to callers)

7,000 items. The largest

TOP 200 IC’s TTL, CMOS & LINEARS
CA3020A 2-29LM38ON  98pMC1350  75p76650N I~ IOITBMOOQ 1-61
CA3028A 1-01LM38IA 2-45MCi351 1-2076660N  60piTBA720Q 2-30
CA30288 1-29LMI8IN 1-60MCI352  97p76666N  92pTBA750 .98
€A3030 1-24LM382N  1-25MC1357 - 45 TAA3I0A 1-50TBA750Q 2-07
CA3080A 1-89]LM3BAN 1-45MCI458  9IpTAA320A 1-15TBAB0O 120
CA3045 1-40/LM386N 80p|NE555 53p.TAA350A 2- 48TBABIO 1-16
CA3046  89p|LM38TN  1-05NES556 I“05TAA52] 1-00TBAS20 103
CANME 2 IILUIN | ONESe | 897Ass)  6OBTBASIQ 3.99
A304 ™ 5 ‘65 TAAS50  60pT 0 .
CA3052 1-62LM702C 75p!NES67 1-80/TAA560 |- ¢%|T§ﬁ3§°° ?:;
CA3053 60p|LM709C 65p{SAS560 2-50TAAS570 2-30TCAI60C | -85
CA3080 68p(LM709IN 5p.SAS570 2-50TAAGIIB |-85TCA1608 I-61
CA3J080A [-88LM710C p,SO42P 1:00TAA621 2 ISTCA270 2-25
CA3086 S1p/LM7I10N 60p/76001 N 1-57TAA661B 1-327cA280A |-30
CA3088 [1-39|LM723C  85p76003N  2-55T5A700 3-91TCA290A 3-13
CA3089 2-52(LM72IN  75p76008K  2-50T44930A |-00TCA420A 1 B4
CA3090 3-80[LM741C  65p76013N  1-70 b3 ] :
TAA930B 1-05TCA730 3-22
CA3I130 94p(LM74IN 50p76013ND [-57TAp |00 |-95TCA740 2-76
LM301A  65p|LM741-8  40p[76018K  2-50Tp d i
TBAI20  65pTCA750 2-30
LM30IN  44p|LM747N  90p76023N |- 1oTBM°0 1'50TCA760 1-38
LM304  2-45LM748-8 1-57 TCAS 3.
LM307TN 65 2-21TCAB00  3-13
CM308N - 2-30UAAITO 200
LM309K 2- 2-21|UAAISO  2:00
LM317K  3- 2-30/CD4000  20p
LM318N  2- 2-21/CD4001  20p
LM323K 6 2-30/CD4002 20p
LM339N - 1 -98/CD4006 1-10
LM348N  1- 2.07/CD4007  20p
LM360N 2+ 2-21{CD4008  97p
LM370N 3. 2-30/CD4009  57p
LM3I7IN 225 ] 1-30! 3-13ICD40I0  57p
LM372N  2-15MCI1303 1-4776544N  [-44TBAS50Q 3-22,CD4011 20p
LM373N  2-25/MC1305 | -8576545N 2 09TBA560Q 3.22CD4012  20p
LM374N  2-25MC1306 [-0076546N A570 ~ 1-29CD40(3  57p
LM3I77N  1-75MCI310  1-91]76550N 4IpTBA57OQ 1-38/CD4014 101
[M378N  2-25MCi312 1-9876552N  65p|TBA641Q 2-50CD40I5 1-01
LM379S  3-98MCI327 1:5476570N  2-08TBA6SI I -80/CD40l6  56p
LM380-8 90p/MCI330  92p/76620N  |-10TBA700 1-52CD4017  1-01

THIS IS JUST A SMALL
RANGE—PLEASE ENQUIR

SELECTION FROM OUR
E FOR TYPES NOT LISTED
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POPULAR SEMICONDUCTORS
2

Callin and see us
9-5.30 Mon-Fri 9-5.00 Sat

N696  35p | 2N2907 21p | 2N3791 3-10 | 2N6121 38p | BCIO7._ I5p
2N697  30p | 2N2907A np 2N3792 3-50 2N6122 4lp | BCIOB" 15p
2N698  62p | 2N2924 15p | 2N3794 Igp 2N6123 43p [ BCIO9  I5p

33p
2MN22i8A 17p
2N2219  30p

2N2220

2N2806A 25, 2N37
"FULL RANGE OF THYRISTORS,

STOC
Prices correct at 3rd June,

> ‘

TRIACS.
TORSKRESISTORS SOLDERING IRONS,

C B3
DIACS ZENERS CAPACI-
TOOLS ETC., ALWAYS IN

1977, but all exclusive of VAT. P, & P, 40p
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J. Hodgson:— 20m CP6EL HC1BU HP2LT SVI1FT
(Crete) TT8SM VP2GAH VP9HS YBSAN ZF1IMA
6YSTD 8P6BN

D. Peck:— 20m RTTY A4XFW EA3OL IC8FHC -

JA3DAU K2CJP LA1K OH2HN WAIOFP WAS8CZS
9M2CR 15m SSB C5AAB HCSEE TU2GA 20m
HWS6FIT KG6RT OY5J 5V4AH 9V4VV

A. Doherty:~— 20m KM6FC KS6DV KX6BQ TU2GA
VPBHZ VR1X VR3AK ZKI1BA ZM7AT 3D2DM
(Suva) 5V4AH 5WIAT 2m via Oscar 7 CTIWW
KL7HDS SM2HDF VE2IB W2BXA W9SE

B. Harrison:— 10m CP6EL HC2HX LU90A
PJ2AAX ZP5A0 15m A9XCC CP8AY P29AB 9VIRD
20m CR4JR FO8RS HS1AKP TR8S8MG VESN ZK1BA
ZF1IMA _

R. Bayley:— '‘A2GCO A6X0 AP2AD 80m CT2AP
FP8DH OA8HF TG9HO 40m AP2AD JA4AKU
FP7EY 15m VE7DIY VK9EV 6Y7PA

B. Harrison:— 10m AP2KS CE3EZ' TR8WR
VP2GAH ZP5A0 15m C5AAB CX7DB JASUI 20m
FO8EK FY7TAN JW2CO (Bear Is.)

All SSB (or RTTY) except those in bold which are

B R, e o ¥ an el
: i

MEDIUM WAVE DX
by Charles Molloy

writes Andrew Grendon from Dun Laoghaire
in the Irish Republic. The procedure, very
briefly, is to send the station a reception report and
hope that this will lead to a QSL card or verification
letter in return. International broadcasters on the
short waves are very pleased to receive letters from
their listeners and provide colourful and interesting
QSL cards and pennants for them. On the medium
waves the DXer is usually outside the service area
of his quarry and he really has the status of an
eavesdropper! A lot more care then is required
when writing to a medium wave station as one is
depending on goodwill for a reply. Return postage in
the form of an International Reply Coupon, obtain-
able from main post offices, should always be enclosed.
The object of the reception report, which is sent
to the Chief Engineer, is to convince him that the
DXer really did hear his station. Programme details,
weather reports, commercials (jingles), station iden-
tification slogans, names of announcers, time checks,
items of local news—the writer was able to give the
name of the winner of a local beauty competition
when writing to Radio ZDK in Antigua 1100kHz—
these are the sort of items that should go into the
report. The date, the time in either GMT or local
time and of course the frequency in kHz should be
mentioned. The report should end with a request
for a confirmation of reception. The best time for
obtaining programme information is during the
period five minutes before the hour until five minutes
after the hour, when programmes change and station
identifications and commercials are broadcast.

“H OW does one QSL a broadcasting station”
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“North American stations are good verifiers,”
writes Ian Rennison from Horsham in West Sussex.
He mentions CKBW in Bridgewater Nova Scotia on
1000kHz whose Chief Engineer sent him an attractive
QSL card, a two page sheet giving the history of
the station, a paper mat printed in colour showing
the coverage of CKBW, a leaflet giving a description
of Bridgewater, a road map of the town and some
tourist information of the area. Whew, all he wanted
was a verie! Ian uses a Trio 9R59D receiver and a
medium wave loop with differential amplifier. His
log which covers the winter period includes 44 North
American outlets plus Radio Belize on 834kHz; Radio
Antilles, Montserrat on 930; Radio Jornal do Brasil
on 940; Radio Margarita, Venezuela on 1020 and an
unidentified broadcast heard at sunset on 1540kHz.
The latter might be the Voice of Peace located in
the Red Sea area and reported by a DXer in Cape
Town in the June issue.

It is not essential to know the postal address when
writing to stations in North America. “The’ Chief
Engineer, WINS Radio, New York City, NY, USA”
is typical of the format to use and station callsigns
and the name of the town or city are broadcast
frequently. When writing to other parts of the world
is is usually better to use the postal address which
can be found in the World Radio and TV Handbook,
which comes out annually and can be ordered from
bookshops.

Lawrence Bennett of Bristol is keen on obtaining
QSL’s. He reports receiving a QSL card from WINS
on 1010 and WNEW on 1130. He says “I have been
trying my hand at writing letters to stations in
foreign languages and have had rather a good
response.” Radio Espana de Madrid, EAJ2 on 917kHz
sent him a beautiful QSL card for a report in Spanish
and Sud Radio Andorra 818kHz replied to a report in
French with a card and two stickers. No need to be
a linguist to write a report in a foreign language.
Many DX clubs prov1de their members with report
forms and vocabularies in various languages and all
the DXer has to do is to fill-in the spaces with the
appropriate details. A few years ago a German club
produced a report form in Arabic which really was
an achievement!

Tuning across the band, looking for interesting
signals is the usual procedure adopted by DXers and
a very good method it is too. New and unexpected
broadcasts are heard this way. A few DXers tune
to spot frequencies just to check on conditions. If
CJON cannot be heard on 930 then it is unlikely that
any other North American will be heard. There is a
third, less known method of DXing and that is to
tune to a chosen channel and remain on it waiting
to see what comes up. Obviously the frequency
should be selected with care.

Two interesting channels are 1484kHz and
1594kHz which, in the European area, are known as
the International Common Frequencies. Large num- -
bers of low power locals transmit here and in some
parts of the UK they are used by local radio. On
1484 there are the American Forces (AFRTS)
broadcasts from Iceland and Kenitra in Morocco as
well as CSB90 in Madeira and Radio Gibraltar while
1594 has AFRTS in Athens, Manx Radio, Coimbra
in Portugal and many others. In North America
1230, 1240, 1340, 1400 and 1490 are known among
DXers as the Graveyard Channels and are the resting
place of hundreds of local stations in the United
States plus ZBM1 in Bermuda on 1230 and ZBM2
on 1340.

301




-

Each DXer will find his own favourite channels.
For a start try 960kHz which is the home of CHNS
in Halifax Nova Scotia, Radio Nacional Mendoza in
Argentina, Radio Sutatenza in Colombia, Radio Vic-
toria in Aruba (Netherland Antilles) which has pro-
grammes in English, and Music Radio in Hamilton
Bermuda.

Radio Finland is now broadcasting its external
service on two frequencies on the medium waves,
557kHz and 962kHz. The English programme which
includes an item for DXers is on Thursdays and
Saturdays at 2030GMT.

SHORT WAVE BROADCASTS
by Derek Bell

gone by and asks if there are still crumpets
for tea, or words to that effect! A letter arrived
chez Bell recently that asked if the Derby area had
changed much. The writer Harold Bailey, now living
in Cornwall, retired in 1965 after a lifetime’s work
in this area. Harold told tales of the old days of
short wave DXing in the 1920’s when “valves glowed
like Blackpool illuminations” and one could hear
America free of interference in the wee small hours.
He also made a 6-inch TV set after Sutton Coldfield
opened and was a member of the Derby local
amateur radio society when it was known as the
Derby and District 1911 club.
John Cook from Southend is also a long-time DX
fan. He has reached the lofty heights of possessing
a Grundig Sattelit and below is a handful of his

THERE is a famous poem that thinks on things

loggings:—
4980 Radio Ghana at 2230
4990 Radio Nigeria at 2230
11765 FEBC at 0830
11835 4EVH at 2330
15335 Rad. Nac. de Colombia at 2235
15425 Radio Sri Lanka at 1230

We now devote a short time to QSL fans thanks
to the good offices of Roy Patrick from Derby. He
supplies this month’s station information on WYFR
the American Gospel station. They are building a
new transmitter site 16 miles from Lake Okeechobee,
Florida. The Scituate site will remain on the air
until Florida is ready. They are also quoting a new
address namely PO Box 157, London NW1, for QSL
loggings. The other famous Gospel station HCJB,
Quito, Ecuador has issued a new set of QSL cards
showing transmitter equipment. Radio Canada have
sent me their new card, in two shades of blue and
white and it shows three examples of the Canadian
communications satellites. These are the “Hermes”,
“Alouette’” and “Anik” and along with the card goes
a leaflet giving a brief technical description of each.
This is another card that follows the RCI practice
of having to be sent back to them for verification.

“What does ‘DX’ mean?” asks R. J. Irvine of Selly
Oak. This is a question often asked, and the answer
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_ is that as initials they mean nothing. They are two

letters chosen to stand for long-distance reception.
In other words Radio New Zealand is DX reception
for us in the UK compared to, say, Radio Nederland
but as with many other initials they have tended to
be applied to any distant station. (How about “Dis-
tance Xtra“? A.E.D.) R. J. also tempts me with the
news that he has lashed up a SW set with two
BC108’s a 365pF varicap (?) and a coil. It sounds
very simple so may I ask you to send me the diagram
R.J. and then we can see if your loggings are justi-
fied.

The one great help that any DXer can have is a
club. A friend of mine is convinced that DXers are
hermits by nature but I have had a letter asking if
1 could mention a rapidly growing club namely the
Twickenham DX Club, 37A Popes Grove, Twicken-
ham, Middx., so with my compliments Gentlemen
let’s hope that the Hermit tag is a false one! Mr. C.
Slow asks if he is allowed to submit reports to PW
since his set is only a HMV domestic set with a 90ft
aerial in the loft. This column, as I have mentioned
before, is written by you, the readers, and I merely
pass on the news and views of your good selves to
others having the same interest. Many readers I am
sure feel that they are not true DXers since they
only possess domestic or portable sets. Many is the
reader I have had send logs in from their home sets
and then go on to be deeply involved and in some
cases go on to the ultimate and take the RAE exam.
Mr. Slow has some complimentary things to say
about this column helping DXers for which my
thanks.

Finally the latest edition of the Radio Berlin Inter-
national newspaper has arrived and tucked away
among the reports is their latest schedule. This shows
that English is transmitted on 6080, 6115, 7185, 7300,
9730 and 7260 at 1830, 1930 and 2215, and with that
I will close wishing you and yours best 73s.

by Ron Ham

specialist column like this can report about
readers activities from microwavelengths of 3cm
to the relatively long wavelengths of 10m.

Many visitors to the RSGB exhibition at Alexandra
Palace (May 6/8) were attracted to the lectures and
demonstrations given by the Microwave Group,
especially the reception of live TV pictures on 3cm
(10GHz) from Ilford, 14km away. Peter Kerry
GBARO Farnham, tells me that “almost daily” he and
his fellow enthusiasts hear of amateurs who are
building gear for 10GHz and he is worried in case
some give up in despair through the lack of a bit
of advice or a trial QSO. He has asked me to say
that any of the Southern Group would always seek
to help a newcomer to microwaves. On April 24
GB8ARO had a 59 contact with G3BNL/P over 60km
between Hindhead and Old Reading on the GLC/
Herts border, and again from Hindhead, on May Ist,
he worked G8GKV/P and G3JHM/P, both 59, situ-
ated on Chanctonbury Ring, Sussex, a distance of

IT shows the extent of amateur radio when a
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RETURN OF POST MAIL-ORDER SERVICE
BAKER MA JOR 12" £15.00
= “::F.h' '51

R.C.S. 100 watt MIXER/AMPLIFIER
ALL VALVE CHASSIS

(RCS_ 0]

Four {nputs, Four way mixing, master volume, treble and
bass controls. Suits sll speakers. This professionsl quality
amplifier chassis is suitable for all groups, disco, P.A.. where
high gnality power is required. 5 speaker outputs. A/C maing
operated. Slave output, Produced by demand for a quality
valve amplifier. Send for details

Sultable carrying cabinet #16-50, Price £85 carr. 22-50

ANOTHER R.C.S. BARGAIN !

ELAC 9 + 5in. HI-FI SPEAKER TYPE 59RM
This famons unit now svailable, 10 watts, 8 ohm.

"~ Price £3 ° 45 Post 40p

7NN 107 ELAC HI-FI
'4  SPEAKER £4-50 %3
! o ! g::::me: 50-18,000 cps.

ceramic magnet.
L Bass resonance 35 cps.
16 ohm impedance 10 watts.

TEAK VENEER HI-FI SPEAKER CABINETS
MODEL “A”, 20 x 18 x 1gin,
Tor 12in. dia. or | 4.50 oont

10in, speaker

Ilustrated.

}ODEL “g". BOOKSHELF p
'or 18 x 8in. or ost

8in. speaker. ‘8 : 50 21

R.C.8. BOOKSHELF

BPEAKERS

8ize 14in. x 8in, x 6in, approx.

14,000 cps

S

Response 50 o
6 watts rms 8 ohms,

£16 pair Fou
LOUDSPEAKER CABINET
WADDING 18in. wide, 20p ft,

Post 81
80-14,500 c/s, 12in. double
cone, woofer and tweeter cone
together with a BAKER
ceramio

14,000 gauss and a tota]l flux
of 145,000 Maxwells,
resonance 40 c/s rated 85
watts. NOTE: 4 or 8 or
18 ohmps mast be stated.

Module kit, 30-17,000 ﬂl
with tweeter, crossover, baffle

and instructions £19- 00

Please state 4 or 8 or 16 ohms. Post £1-60

BAKER SPEAKERS )
“BIG SOUND” '

Robustly constracted to stand up to
long perfods of electronio power.
As ased by leading groups.
Useflol  response  30-13,000
Basi resonance 55 cps.

GROUP “25”
12in 30 wait
4, 8 or 16 ohma,

£12-00

- Post 21
s £14-00
4, 8 or 18 ohms_ PoaTa
croup “soi2> £ |00
Todel, 8 ohmeor 16 iy, Post 4160

With aluminjum presence doms.
GROUP “50/15” £26.00

18in 75 watt
Post £1-60

8 or 18 ohms,
8end for leaflets on Disco, P.A. and Group Gear.

BAKER 150 WATT
QUALITY
TRANSISTOR
MIXER/AMPLIFIER

amplifier using advanced circuit design, Ideal

GOODMANS CONE TWEETER

;or disco, groaps, P.A, or musical instruments. 4 inputs
4 way mixing, Master treble, bass and volume controls. 3
speaker output sockets to suit varlous

BAKER DISCO SPEAKERS

HIGH QUALITY—BRITISH MADE
2 x 12" CABINETS

for Disco or PA all fiited with carrying hiandles and corsers,
SAE For leaflet

Black finish. Otber cabinets in stock.

50
WATT
R.M.S,
£52

Carr. 23

70
WATT
R.M.S.

£56

Carr. 83

100
WATT
R.M.S.

£69

Carr, 84

Ix 15"+ 1x12” 100 WATT CABINET
Size 36" x 24" x 15" £75-00. Carr. £5
Ideal for Disco, Organ or PA work.
High quality. Full range.

“SUPERB HI-FI”
12in 25 watts

A high quality loudspeaker,
{ts remarkable low cone
resonance  ensures _ clear
reproduction of the despest
bass. Fitted with a specisl
copper drive and concentrlo
tweeter cone resulting in full

speakers, 4-8-18 ohm. Slave output.
A/C mains. Guaranteed. Details 8.A.E,
150w SLAVE VERSION 260

8}in. diam. 18,000 C.P.8. 25 WATTS §Q 3

8in, Audax 15 watts £4-95. £3 25

5in, EMI mid range £3-95

BARGAIN 4 CHANNEL TRAN- gy

SISTOR MONO MIXER. Add

musical highlights and sound i o %’

eftects to recordings. Will mix L T SR

Miorophone, records, tape and Rl |

:mnlr with u‘plpnu ll;ontroll juto e ;
ngle output. 9 vol

battery operated. £5 : 75

TWO CHANNEL STEREO VERSION OF ABOVE £7-50

BARGAIN 3 WATT AMPLIFIER, 4 Transistor £3 . 95

Push-Pull Ready built with volume, treble and

bass controls. 18 volt battery operated. Mains Supply £2-95.

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER,
suitable for casseties, and all sizes of
tape reels. A.C. mains 200/240V.

Leafiet 5.A.E. £4-9 P“o;;
YAR® HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and
drylng applications in the home, garage, greenhouse,
factory (available in manufacturing quantities), 5
size 10} x 8} x 4in. Operating voltage 200/250V, a.c.
850 watts approx. Printed circult element enclosed In
asbestos fitted with onnecting wires. Completely flexible
providing safe Black hest. British-maade for use in photo-
ooplers and print drying equipment.

100 WATT DISCO AMPLIFIER CHASSIS
MADE BY JENNINGS MUSICAL INSTRUMERTS £52
4 speaker outpnts, vol., treble. bass controls

CAN BE UBED Af 100WATT SLAVE Carr. 81

B.S.R. SINGLE PLAYER DECK

3 speed. Plays all zize records, Stereo Cartridge, £ l 3-50
Cueing device. Ideal Disco Deck. Post 78p
Autochanger Version with balanced arm $17-50.

QUALITY LOUDSPEAKER

ENCLOSURE ;
Toak venoered #in thick wood cabinet, |
Size 184in x 18}in x 8}in. Weight
28ib. This cabinet festures a wide
mesh Silver Grill covering a separate
compartment for mounting Tweeters

or Mid-Range Horn. The fully sealed
bass compartment is cut out for
8}in. Wooter £5-95. Carr, £1-60

Baffle could be cat for larger speaker.

P.W. SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.8. printed circult. Three
Aa-Tontured Ja Practent Wireiess

eatured in Practical loas. .
Cabinst exirs 43. Prics £14-00

GOODMANS COMPACT 12in BAS§ WOOFER
Standard 13in diameter fixing with cut sides 10}in square.
14.002 Ganss Magnet. 30 watts RMB. 4 ohm impedance.

reage reproduction  with

b of ble efficl in the
upper register.

£68 Carr.  Bass Resonance £6cps

4100  FluxDensity 18,500 gauss

Usetul response £0-17,000cps
8 or 18 ohms models,

£22-00

“AUDITORIUM”
12in. 35 watts

A full range reproducer for
high power, Electric Guitars,
public address, multi-spesker
systems, eleciric  organs.
Ideal for Hi-Fi and
Discotheques.

Baas Resonance 3beps
Flux Density 15,000 ganss
TUselul response £5-16,000cps
8 or 18_ohms models.

£21-00

“AUDITORIUM”’
I5in. 45 watts

A high wattage loudspeaker
of exceptional quality with a
level response to above
8,000 cps. Idesl for Public

Post
41-60

Post
21-60

heat applications.

ONLY 40p EACH (FOUR FOR £1-50)
ALL POST PAID—Discounts for quantity.

RADIO COMPONENT SPECIALIS

Minimum post 30p. Componaents Lists 20p.
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30 c.p.s. P o Fost | Nadress, Discotheques, Elec-

Response—30-8000 c.p.s. ea. £ I 0 95 2160 m:’r:. inst d and the
ot Hosting Pass Food Watmert, Domenter ety e B
lor Heating Pads, armers, Convector Heaters, otc. Post
Maust be clamped between two sheets of metal or asbestos, MAI N s TRANSFORM ERS 50p ;l.n'x. %:.',‘:}‘.‘,"“ 15,000 ’.’fﬁ'}:
ofo., to make eficient clothes dryers, towel ralls—ideal for 8 VOLT AMP. 2100 3 AMP. 81-40 Usetul response £0-14,000cps
siring cupboards. Ideal for anti-frost device for the EATAgS 12 VOLT 800 MA. 81-00 750 MA, 81-30 8 or 16 ohms models.
—preventing frosen radiators or acting as ofl sump heater. 80 VOLT 5AMP. AND 34 VOLT 2AMP C.T. 43.45
Use in greenhouse Yor seed raising and plant protetion. £0 VOLT { AMP. 41-76 1 AMP. 22-00 3 AMP. 22-80 Post
Invaluable aid for bird houses, incubators, etc., stc. Can £0-0-20 VOLT 1AMP. 2205 80 VOLT 1§ AMP. £2-50 Q 81-80
be used in serles for lower heat. Or in parallel for higher 40 VOLT 2 AMP. £2-05. 0-20-40-60 VOLT 1 AMP. £3-50

PERIOD LOUDSPEAKER CABINETS
Two styles available, Regency and Queen Anne, Sise approx-
imately 34 x 19 x 18in. These cabinets are slightly soiled
and are priced from £10 each, Callers only.

Cash price includes VAT  Access & Barclay cards welcome.

Loudspesker Cabinet Wadding 18in wide. 20p per fi.

Hi-Fi Enclosure Manual contalning plens, desigos,
erossover dats and cubic tables, 68p

337 WHITEHORSE ROAD, CROYDON
Open 9—6 Wed. 91 Sat. 9==5 (Closed for funch I.15—2.30)

Tal. 01-684 1665
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I RAN s Fo R M ERS Each designed to produce the individual sound
requirement for its purpose. Robust Cast Aluminium
ALL EX-STOCK—SAME DAY DESPATCH. VAT 80/0 Chassis 12” models 80w RMS Rec, Price
/ " Fitted large .
,glAIv:?(’;sognﬂrzcgz(os%?esum) ':l.'ITO TRANSFORMERS 12 D|SCO/80 TWE;‘=TLC°:= £27-95
rim 240 Sec. 4 ef. V " or Lea .
ref” R > s AL Mot A o 12" GUITAR/80L Fe o £25-75
o. (Watts: £ & 13 20 0-115-210-240 2748 -7t " Prs. rec. f .
B G g, oer R LuESRS ik 12" GUITAR/B0B £ 5 £26-95
60 620 9 4 450  0-115-200-220-240 5'35 94 ’
150 100 743 114 66 300 0-115-200-220-240 7-75 114 12" PA/80 “',:,’:;',Cpﬁ,'_‘;;,sT;A £25-95
151 200 1116 1-50 67 500 0-115-200-220-240 10-99 1-64 " For
152 250 12:79 1-84 ' 84 1000 0-115-200-220-240 18-76 2:08 15 BASS/85 85w For £39.95
om0 fem gw | Boo CHImesId K oA 15" BASS/100  cum £42-00
0 : : 0-115-200-220-240 34-82 OA Guit .
155 750 29-06 0A 73 3000 0-115-200-220-240 48-00 OA Hear
138 060 4120 oA CASED AUTO TRANSFORMERS ‘POP’ RANGE SPEAKERS
e ; 0 5 o 246V cable in & 115V USA 2 pin outlet S
000 5430 QA £ Pa&P 12" POP 33T 33w £14-95
159 3000 79-05 oA 20VA 4.9 % 113W DISCO 12" POP 50/2 50w £16-99
12 AND OR 24 VOLT OR 12:0-12V R 28 8B & X 12 POP 55/2 65w £22-95
X - S00VA 157 -64 67TW w .
Primary 220-240 Volts 1000VA 2268 AQ  BaW HIGH FREQUENCY 157 P 6(/)
Ref. Amps PP 2000VA 3765 AO 95W oP 60w £25-95
No. tzyiae 2 P& 50 VOLT RANGE = HORNS I5° POP 70 75w £29-95
213 10 05 264 .78 Prim 220/240V. Sec 0-19-24-25-33-40-50V. 44 . 187 POP 100 100 £46-95
A PR H e | Voltages available 6, 7, 8, 10, 14,15, 17, e e w
18 i 2 403 ‘96 19, 25,31, 33, 40, 50V or 25-0-25V Poigt‘f—éé&”;nh J104
e 2 8 EE o B oo £ ParP HEX2 Powerfg’(;g:;v%gH:l-Pl)s('l(HXE 16.95
5 © s 787 114 102 05 341 78 Ow with HPXI Pawer: 70w with HPX2 .
16 % 88 132 103 10 457 -96 Imp: 8 ohms imp: 8 ohms
17 6 8 103 132 104 2:0 6:98 114 Size approx  £7 95 Size approx
e 20 10 1318 208 105 3-0 845 132 347 X 347 x 37 : 104" x 347 x 73"
187 30 15 1705 2.08 106 40 10-70 1-50 J73 RanED 1 HIGH POWER
226 60 30 2682 0A o a0 13552 v 2-kHz.20kHz "_|CPR)85(5§°5\‘/(E'_:15)“
- — ower: 50 y z
30 VOLT RANGE 19 10-0 21°70 OA with HPX 1 HPX2 (5KHz)
Prim 220/240V Sec. 0-12-15-20-24-30V. | 80 VOLT RANGE Imp: 8 ohms
Voltages available 3, 4, 5, 6, 8, 9, 10, 12, Prim. 220/240V. Sec. 0-24-30-40-48-60V. Size approx: °
15, 18, 20, 24, 30V. AR 15-0-15V. Voltages avallable 6, 8, 10, 12, 16, 18, 20, 73" x 3" X 65" Impedance or total impedance of
Ref. 24, 30, 36, 40, 48, 60V or 24-0-24V or Rec £|I 75 y Bass Drivers not to exceed 8
1N& Arg\pss 25.“ P;.BP %0-'0-30V. Price . | B Ci:herwti_soe use series Horns or
. . ef. attenuation.
79 10 357 96 No Amps £ P&P FANE SPEAKERS ARE SUPPLIED 920/2
3 20 527 96 | 124 05 38 9% TO MOST LEADING UK. K Range: | KHz-18KHz
20 3-0 620 114 126 10 5-58 96 MANUFACTURERS OF Rowerllonpaty HPXI.1mp: 8ohms
2 ‘0 T 1 121 20 Te 114 GROUP & DISCO EQUIPMENT sizeapprox,  Rec  £59.95
117 60 9-92 1-45 123 4-0 12-23 1-84 Rec Prices INCLUDE VAT. 2 years guarantee on above speaker models
88 8-0 11-73 1-64 40 50 13-95 1-64 Distributors (Wholesale & Retail) Rec. prices shown correct at 17.5.77.
89 100 1333 184 120 60 15-66 1-84 LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS.
——— — — 1”21 8-0 20-95 AQ Manufacturers & Export enquiries to:—
SCREENED nclum'runss pap }‘gg :g-g g; 22 ﬁg FANE ACOUSTICS LTD,286 BRADFORD ROAD, BATLEY, YORKS.
el. m oits E .
S 85, 1R % mow yoTAce waiws
. -6, O- ‘85 78 | JSOLATING
13 100 9-0-9 214 38 prm. 200/220V or 400/440V
235 330,330 0-9, 0-9 199 38
Sec. 100/120V or 200/240V
207 500,500 0-8-9, 0-8-9 2:59 71 | yA Ref. ry &P
208 1A, 1A 0-8-9,0-8-9 353 78| 50 243 589 132
B oo omol  1RE o m owh L --
\ -20, 0- ‘56 78 4000 250 3565 AOQ
221 700(d.c.) 20-12-0-12-20 341 ‘78 : /OyU 00” e
206 1A, 1A 0415-20-0-12-20 3-33 lgp 2000 22 5425 20 e e
203 500,500 0-15-27-0-1527 3-99 -96
204 1A 1A 0.15.27-0-15-27 539 -96 PLUS t / yoa" §
5112500 12-15-20-24-30 264 78 0 so ve t
Bridge Rectifiers PaE { CA%_ﬂridaa‘s o nggf:‘ u4N|6T755 S —_— co P?nen
£ & 55 £4- 12-05. 3-4 5-6-75-9-12V at 500mA.
0V 2A 045 09| Senotone | STABILISED 3-6-7 59V at 400mA uy’n
400V 2 055 29 -95 5
200V 4A 065 029 9TAHC 263 | 3300 fits into 13A socket 6-7 5-93\3 b
£3

400V 4A 080 029 | ACOS 300mA o
400V 6A 1:00 0-29 |  GPg3-1 218 VAT 124% P & P 75p

v
-
i
i

500V 10A* 2-3§ 029! GP9-12-40
VAT 12}%. *VAT 8%. | B.S.R. | 5 50 5 e
TEST METERS SXeM 225 | ggﬁRDIN(L;DERL SS BREAD-
AVO 8 MKS 68-95 SC1?M 202 | S Dec 70 contacts £1-98
AVOT1 28-00 | Goldring T Dec 208 contacts £3.63 | ® The finest components
AVO T3 37-80 G800 563 | pec A’ forl.C.s. etc.  £3-99 O 1 catalogue yet published.
AN reuitl . snora ol 1 Dee SRTEIC Setel S8 B ® Over 200 A-4-si
o -4-

AVO TTI6S Incireuil o500 | MiSice 1092 | VAT 8% P & P a0e. ver i
s-xsjl_ssl;chiaspeﬁ L 1B | vxﬂ1§5152*1/2-62 - — — ® About 5,000 items clearly
. 3 - :

AVO cases & accessories P&P 35p :\va'rg( ‘§O‘LBDWE2:I’.N4(6; l;;?v";;sg.go [ listed and indexed.

® Nearly 2,000 illustrations.
® Bargain List sent free.

® At £1-40, incl. p. & p., the
catalogue is a bargain.

ELECTRONIC CONSTRUCTION KIT 1o | Stand 145  Soldering iron kit !
TS INCLUDING | ELECTRONIC | £4'33. VAT 8% P & P 46p. \
ORGAEI) NO SOLDERING NEEDED £7 28 —
VAT8%P&PT0. _ | TI MINI-MULTIMETER
COMPONENT PACKS DC-1000V. AC-1000V DC-100mA
200 Mixed value resistors (count by weight) Res-150k £ 100 Q/V. Bargain £5-30.
150 Mixed value capacitors {count by weight) | VAT 8% P& P 62p.

30 Mixed value precision resistors W 2%

15 Assorted pots and pre-sets

10 Reed switches STEREO FM TUNER WITH

15 Wire wound resistors-mixed wattage PHASE-LOCK LOOP

1 Pack wire 50 metres, assorted colours 4 Pre-selected stations supply
PLEASE STATE PACK REQUIRED 60p 20-35V 90mA Max. £20°45, VAT
PER PACK VAT 121% P & P 40p. 121% P & P 40p.

Send the coupon below now.

1

Piease wide your Narme and Addre.s in block capitals

PLEASE ADD V.A.T. AFTER P& P

Prices correct at 9th May 1977 NAME
Audio Accessories and Wide Range Panel Meters
SEMICONDUCTOR STOCKISTS ADORESS

Callers welcame (Mon-Fri.) or send 15p stamp for list

Barrie Electronics Ltd.
3, THE MINORIES, LONPON EC3N 1BJ

HOME RADIO (Components) LTD. Dept. PW (e, LT |
234240 London Road. Mitcham Surrey CR4 3D London 912966,

TELEPHONE: 01-488 3316/7/8
NEAREST TUBE STATIONS: ALOGATE & LIVERPOOL ST

with chegue orP0. for £1-40 ——mmEas

POST THIS COUPON
> = o s ws =
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34km. In four months operating, over a winter
period, Peter has a 10GHz county score of six, from
his regular site at Hindhead.

At 1908 on May 1st, Nigel Golds, BRS36910, West
Chiltington, Sussex, received a 399 signal from
5B4CY on 10m, and I received strong signals from the
German beacon, DLOIGI, at 1453 on the 11th, 1815
on 16th, 0815 on the 17th and 1345 on the 20th. The
10m band was open to CT, UK, YU, DJ and OK
during the tate aficrnoons of the 11th and 16th.
Short skip conditions on 10m can often be linked
with seasonal sporadic-E.

The first real opening of the 1977 sporadic-E
“season” occured during the early morning of the
4th of May when 59+ signals poured into Sussex
from about nine east-European broadcast stations,
operating between 68 and 70MHz. On most days
since late April there have been prolenged bursts
of signals on the R1 vision channel, 49-75MHz, often
accompanied by simultaneous bursts from Polish
FM stations in the 4m band. Another region of the
spectrum vunerable to sporadic-E disturbances is the
6/7m band, and, during the early mornings of the
4th, 11th, 16th and 17th May, many continental
radio telephone signals were heard between 40 and
46MHz.

- BROADCAST BANDS
Short Wave Reports by the 15th of the month
to Derek Bell, 169 Max Rd., Chaddesden, Derby.
Medium Wave Logs to Charles Molioy, 132
Segars Lane, Southport, PR8 3JG.

AMATEUR BANDS -
Logs covering any amateur band/s in band/
alphabetical order by the 25th of the month
to Eric Dowdeswell G4AR, Siiver Firs,
Leatherhead Road, Ashtead, Surrey, KT21
2TW.
" VHF
Reports on VHF matters to Ron Ham, Faraday,
Greyfriars, Storrington, Sussex RH20 4HE.

Frank Luman, Glasgow, a Band II enthusiast, fre-
quently heard Downtown Radio from Belfast on
96MHz during the first few days in May, which to
him, is a good indicator of improved conditions.
Frank has tried a variety of VHF arrays and is now
considering giving a crossed yagi a try to improve
his reception of those stations with circular polarisa-
tion. Keep us informed Frank, aerials are a most
interesting subject.

Our regular contributor, Alan Baker G8LGQ New-
haven, who, incidently has been elected Chairman
of the newly formed Brighton and District Radio
Society, worked F, ON, PA and DJ in the 144MHz
section of the TARU Region 1 contest on the 8th
May. The best DX heard was a DM at 500 miles;
although there was no indication of a tropo opening,
Alan found the conditions most unusual. Both the
Wrotham and French 2m beacons were below normal
with him, yet there were frequent bursts of signals
lasting about half a minute from the DX stations.
Both Alan and myself monitored two brief tropo-
spheric openings the first from late on the 17th to
the early hours of the 18th and again from late on
the 19th to early on the 20th. While our respective
QTHs were linked by landline we heard a G station
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work LAGHL, strong signals from GW and from
London stations who were beaming north. On the
second occasion, we both heard strong signals from
ON5NY, GW and northern G. Throughout each
event I received a 569 signal from GB3EM on 70cms
with only a dipole feeding my receiver.

Cmdr Henry Hatfield, Sevenoaks, observed a sun-
spot group and a plage on the 6th May and a small
solar flare at 1027 on the 18th, with his spectrohelio-
scope. Both Henry and myself recorded bursts of
solar radio noise at 136MHz on the 8th and G8LGQ
heard the noise at 144MHz. There was an auroral
alert during the evening of the 11th and Charlie
Newton G2FKZ, London, said that some northern
VHF signals were taking on an auroral tone. What
about it readers, did you hear anything unusual that
evening? G2FKZ, who is the RSGB auroral informa-
tion co-ordinator, tells me that during the second
phase of an aurora from about 2300 on May 2nd
to 0130 on the 3rd, GM operators worked some 70
stations spread through 20 countries, including OH.
Recent auroral activity reports, especially those con-
taining beam headings, have made it possible for
G2FKZ to establish a more definite auroral pattern.

From down under, another welcome letter from
Anthony Mann, Applecross, W. Australia who says
that conditions during April became unusually
active. During the evening of the 11th a VHF trans-
equatorial opening occurred and he received signals
on R1 from two Chinese stations until about 1930
(local time). He was alerted to this opening at 1900
when there was a lot of activity from JA between
27 and 32MHz. On the 16th Anthony heard a South-
Korean (KBS) station on 44-3MHz during the after-
noon along with Russian stations on 38 and 44MHz.
10m was particularly active on the 11th and 16th
and the International beacons 5B4CY, DLOIGI, and
3B8MS were heard around 1610 on the 6th. There
was intense 10m activity on the 17th, but the MUF
did not rise above 35MHz. Some sporadic-E disturb-
ance was observed during the afternoon by a TV-
DXer in NSW.

Thanks again for your most interesting reports.
and believe me, they really are valuable.

A 741 Signal Tracer July 77 3

In Fig. 1 and 4 one of the diodes D1/2
should be reversed to ensure that they are
back-to-back. 7 I

Tele-Games June 1977

The mounting of the voltage regulator JC2
on the PCB, Fig. 6, is not too clear. The IC
is mounted with the cooling fin uppermost,
away from the PCB. The heatsink is made
from a small piece of aluminium, bent at
right angles, and bolted to the fin. See photo-
graph on page 130.
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RSGEB

CONVENTION

1977

Ron HAM,BRS 15744

Communication Exhibition And Convention
. held at Alexandra Palace, London, over the
week-end May 6-8, was obvious by the fact that some
6,000 people attended it. Both the Society, and John
Hitchins GAFGN, who masterminded the whole affair,
were justly rewarded by the enthusiasm of the
visitors as they wandered around the 30 or so trade
stands in- the Grand Hall. The home constructor was
especially catered for; he could buy anything from
a host of small components, at reasonable prices, to
a pneumatic mast and a super VHF array and rotor,
to put on the top. In addition to the ever popular
surplus gear, the traders were offering a wide range
of the latest converters, receivers, transmitters and
test gear, and, that all-important friendly bit of
advice for their prospective customers.

There was something for everyone, films on Friday
by ARRL, EMI-Varian, and RSGB, lectures on Satur-
day and Sunday on Aerials, Microwaves, Radio
Astronomy, Raynet, RTTY, Synthesizers, the SWL,

THE success of the RSGB International Radio

and VHF. Visitors could chat with HQ staff on the
RSGB’s own stand, visit the Society’s book stall, or
see the exhibitions by the Amateur Radio Mobile
Society, British Amateur Television Group, RAIBC,
RAYNET, AMSAT-UK, the Microwave and Propaga-
tion groups, and the Royal Corps of Signals.

At the dinner on Saturday evening, Mr R. W.
Cannon, Technical Director Cable and Wireless, pro-
posing the toast to the Society, referred to amateur
radio as a national asset and said that he admired
the way in which the “trade” had produced some
very technical equipment at prices which most
amateurs could afford. Replying, Dr John Allaway
G3FKM Immediate Past President, thanked Cable
and Wireless for supplying the regular HF propaga-
tion predictions for the Society’s journal and he
stressed the need for the RSGB to work with other
national societies to persuade the newer countries
to accept amateur radio. There was spontaneous
applause from the 180 people present when Dr
Allaway congratulated the Society’s President, Lord
Wallace of Coslany, on his appointment as the first
Lord-in-Waiting to Her Majesty the Queen.

Proposing the toast to the Guests, among whom
were representatives from France, Belgium, Yugo-
slavia and the USA, Dr Dain Evans G3RPE Executive
Vice-President, spoke of the many sides to amateur
radio and referred to Ed Tilton, WIHDQ, who gave
one of the afternoon lectures, as “a legend in
amateur radio’’. Replying for the guests, Dr J. A.
Saxton, Director of the Appleton Laboratory, urged
every radio amateur in the United Kingdom to give
his wholehearted support to the RSGB and went on
to congratulate all those responsible for this event
at Alexandra Palace.

P.E. ORION STEREO

AMPLIFIER & TUNER "‘”:

ASTRO IGNITION |3
T

" = - b
Ve e @5 Ul 3 S

/ £8 -

300 watt (24v)-£26-45 1-5 Kw (110v)-£140-80
Al} above invertors are in kit form but may be
purchased built up in metal case and ready
for use. Price list sent on receipt of s.a.e.
Prices include p. and p.

P.W. AUTOMATIC EMERGENCY
SUPPLY
240v-50Hz-150 watt inverter with buiit in
battery charger. In event of power failure
switches over automatically from battery
charging to Inverter operation. Cct. as
appeared in Dec. 72 P,W. Complete kit of
parts (excluding meter) £24-50 plus £1-70p.p.

DIGITAL WATCH
FOUR FUNCTION DIGITAL WATCH
FOR ONLY £18 with 1 Year Guarantee
HOURS . MINS. . SECONDS . DATE
American Design, UK Manufacture,

TRANSFORMERS AND COILS
Both high volume and smail order capacity
available,

Special offer, Miniature mains transformer
6-0-6v-6vA. 85p + 10p p. & p.
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20 + 20 Watts r.m.s. into 8 ohm load. Distortion
less than 0-01% 100Hz-10kHz. Frequency
response + 1dB 20 Hz to 20kHz. Hum level

[ ]
s INVERTORS
[ ]
| Co
| ] e
5 - %
- 2 * b &
m - @ >
1
m 1 A .k s @
-) 3 ; L ; l b Pie dy 3PN sty
-l 240v-50Hz from your 12v car battery
B 25 watt-£4-75 300 watt (12v)-£33-08
40 watt-£8-27 400 watt (24v)-£39-05
M| 75 watt-£12-03 500 watt (24v)-£48-18 - T
- 150 watt-£21-27 1 Kw (50v)-£127-00 virtually nil with volume full on.

This is a power amplifier of superb quality
incorporating the very latest design features.
Professional hi-fi enthusiasts have classed it
as fantastic and real value for money. The
CCT incorporates a low flux transformer and
inputs for disc, tape, tuner, etc.

Complete kit of parts including slim line
bookend case, silk screened front panel and
knobs £48-60 inc. VAT and p. & p.

The bookend case, I.C's and semiconductors,
P.C. board, Transformer, etc. may be
purchased separately if desired. Send S.A.E.
for further information.

P.E. ORION TUNER UNIT
PARTS MAY BE PURCHASED AS FULL KIT OR
SEPARATE ITEMS. SEND S.A.E. FOR DETAILS.

N.B.—DELIVERIES ON ALL ITEMS MAY TAKE UP TO
28 DAYS. DEPENDING ON AVAILABILITY AND DEMAND,
CASH IN REGISTERED ENVELOPE OR POSTAL ORDERS
CAN REDUCE TIME by NOT HAVING TO CLEAR CHEQUES

ASTRO IGNITION SYSTEM ‘

Complete kit of parts for this proven
and tested system £10:45inc.VAT
Ready built with only two connec-
tions to alter £13:75 inc. VAT,
Thousands have used this system
both home and abroad. Consider
these advantages—more power,
faster acceleration, fuel economy,
excellent cold starting, smoother
running, no contact breaker burn-
ing. Also because of the high
energy spark the fuel mixture can
be made weaker giving further
economy and fewer plug problems.
Fitting time when built 5 minutes
approx. Please state whether
positive or negative earth,
TRADE and EXPORT ENQUIRIES
WELCOMED ON ALL PRODUCTS
ASTRO ELECTRONICS
Springbank Road, West Park
CHESTERFIELD. 31475
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A 5 .
L‘\" |ft_13|v1dually poxeg,_tradendlscolt_mttgo:‘o All transistors, |.C's offered are, new
. rices o a icat .
St ENCOmpa il ES I pp and branded. Manufactured by Mullard,
069 EF83  1-10 :cgas 1-3::;Lsoa 13 ggg:gl 1-20 T RCA . F ti. Mot la. ITT. et
DY86/7 0-56 EF85 050 | PCC88 O L509 . .
DY802  0-68 | EF86 1-20 | PCC89 1-05 | PLBO2  1-8)| PCF8051-28 exas, - A, Ferranti, orola, y etc
£B91 0-72| EF89  1-73 1 PCC189 0-96 | PY33 068 | 30F5/F818 AA119 020 [ BDI21  1-50 | NESS5  0-45  1N4148 007 | 7406 055
EBC81  0-89 | EFo1 1-32 | PCF80  0-72 | PY81/800 0-72 1:00 AAY30 03| BD123  1-50 | OAS 0-75 | IN5400  0-14 | 7407 0-55
EBF80 0-63 EF92  1-51 | PCF82 1-20 | PYs2  0-70 | 30FLI/ AAY32 015  BD124 1.00 | OA7  0.55 | 1NS5401 0-18 7408 0-28
EBF83 068 | EF95 163 | PCF86 0-92 | PY86/7 0-70| PCE8001-00 AAZ13 0-25| BD131 0.51 OA{0  0-55 | 1S44  0.06 | 7409 0-28
EBFS® 0-50 | EF183  0-64  PCF200 1-50 PY8s  0-68 | 30FL2  1-00 AAZIS 031 | BD132 0-58 OA47 014 | 15020 0.08 | 7410 0-20
ECB6 082 | EF184  0-84 | PCF201 1-50 | PY500A 1-35 | 30FL12 1-44 AAZIT 0.25| *BD135 0.35 | OAT0  0-30 | 15921  0-08 | 7412 0-26
EC88 086 | EH90  1-22 | PCF801 1-02 | PYSO0  0-72 | 30FL14 1-28 ACi07 0.1 *BD136 0.33  OATY  0.39 | 28301  1.00 | 7443 0-45
ECo0  0-88|EL34 096 | PCF802 0-72 | PYsol  0-72 | 30L1/PCCa4 AG125 0.30| *BD137 0-37 OABi 030 26302 1.00 | 7416 0-40
€C97 069 EL36 1-50 | PCF806 0-97 | U26  1-15 0-63 AC126 0:25 | *BD138 0-40 OA85 030 | SG306 110 | 7417 0-40
ECC8% 0-70 EL84  0-70 | PCH200 1-73 [ U1g1  ~"4-17 | 30L1/PCE800 AGi27  0.25 | *BD139 0.43 OASQ 0.0,‘2,“04 0-60 | 7420 0-20
ECC82 056 EL36 1-40 | PCL82 0-68 | U193 ~ 0-58 0-68 AC128  0-25| "BD140 0-47 | OA91  0-08 | 2N696  0-25 7422 025
ECC83  0-56 EL9S  1-02} PCL83 ~ 0-92 | UBCB1 0-80| 30015/ AC141 0-20  BD144  2.00  OAQG5  0.08  2N697  0-16 | 7423 035
84 0-63| EMB) 124 | PCL84 0-76 | UBF89 0-65| PCC8051-32 AC141K 0-30 | BD181 1-38 | OA200 0-10  2N698 030 | 7425 0-35
ECC85 0-92 | EYS! 089 | PCL85 0-72 | UCC85 0-65| 30L17  1-32 AC142  0.20 | BD182 1-48 | OA202 0.11 | 2N705  0.80 7427 .35
ECC8s  0-96 0:50 | PCL86 ~ 0-88 | UCHB1 1-73| 30P4 0-92 AC142K 0-25 BD237  0-80 | QA210 0-75 | 2N706  0-12 | 7428 0-50
ECC189 0-77 | EY86/87 0-68 | PCL80S/ UCLB2 0-84| 30P4MR 1-63 ACi76 ©0-25|BD238 085 OA211 0-75 | 2N708  0-21 7430 020
0-20 | 0421 [xec 003807} U C RS ozijisc AC187 0-25 BDX10 0-75| OAZ200 0-65 2N930  0-26 | 7432 0:36
ECF82 0-88| EZ80 0:60 [ PDSOO  3-00 | UL84 1-23 PC801 1-22 AC188 0-25 | BDX32 2-25| OAZ201 0-85  2N1131 0-26 | 7433 037
ECF85  0-78| EZ81 0-60 | PFL200 1-23 | UY85 ~ 0-80| 30P19/ ACY17 0-65 BDY20 1-42| OAZ206 0-65 | 2N1132 0-26 | 7437 042
ECH81 1-00| GY501 1-32 | PL36  0-92 | 6/30L2/ PC802 0-92 ACY18 0.85  BDY60 0-75 | OAZ207 0.65 2N1302 0.37 | 7438 037
ECH83 1-06 | GZ34 1-24 | PL81 1-00 ECC8041-20 | 30PL1/ ACY19 0-65| BF115 0-39 | OCi6 1-25 | 2N1303  0-37 7440 0-22
ECH8¢ 1-08/ OC83  0-60 | PL81A  1-00 | 6F23/EF812 PCL8011-32 ACY20 0.6 | BF1S2  0.25| OG20  2.50 2N1304 0.45 | T441AN 0.92
ECL80 0-80 PC86 108 | PL82  0-48 1-32| 30PL13/ ACY21 0-85 | BF153 0:25| OC22  2.50 2N1305 0 45 7442 078
ECLs2  0-72| PC88  1-08| PL83  1-73 | 30C1/PCF80 PCL800 1-44 ACY39 £1:00 | BF154 025 0C23 275  2N1306 0-50 A 7447AN 1-20
ECL83 093/ PCO7T 088 PL8¢ °'°‘| 072 | 30PL14/ AD149 0-70 | BF159  0-35 | OC24  3-50 2N1307 0-50 | 7450 020
ECLes  0-88) PC900 092 | PL500 096 | 30C15/ PCL8s 1-68 AD61 0-75| BF160  0-30 | OC25  0-90 | 2N1308 0:-60 | 7451 020
EFS0  0:68' PCC84 0-68 | PL504 0:96 | PCF8001-20 | 30PL15 1-44 ADi62 0.73 | BF167  0.39| OG22 0.0  2Ni309 0.60 | 7433 020
MULLARD PRICES AVAILABLE ON REGUEST AFi06 045 | BF173 039 OC28  2-00 | 2N1613 033 | 7454 0-20
AF114  0-25 | BF177  0-38 | OC29 200 | 2N1671 150 | 7460 0-20
s S AFii5s 0.25| BFI78  0.45 OC35 250 | 2N1893 033 7470 0.35
Indnwdually boxed and AF116 0-25 | BF172 048 | OC36  1-50 | 2N2147 1-40 7472 0-36
fE . . AEIIT 025 BF18) 045 | OC41 050 aN2148 165 7473 03
AF139  0-40 | BF1 0-45 OCd2  0-50 | 2N2218  0-33 | 7474 0
guaran:fed bUtod ur_opean orOtheror'g'n AFgs 150\ BF1B2 045 OC43  1-30 2N22io 042 7415 09
H AF239  045( BF183 045 OC44  0-50 | 2N2220 476 0
at greatly reduce prices. Q:lotatlt:ns 003: AFZ11  2:7§ gnst g-;g] 8c45 0-50 | 2N2221 gg ;:gg o-go
: UCL82 050 | 6J6 . AFZi2 275 | BF185 . C1i 045 | 2N2222 0-85
any valve not listed. UCLEs 1-20 [6J7G  0-80 ASY26 0-45| *BF194 092 OCT2  0-45 2N2223 275 | 7483  1-00
AZt 1-00 | EF86 Muliard | PCC84 045 | UL&1  1:00 | 6JTM 075 ASY27 ©0-50 | *BF195 011 | OC73  1-00  2N2368 017 | 7484 1-00
AZ31  1-10 2:04 | PCC88 0:65 UF89  9-50 | 6K6GT 0-80 ASZ15 1-25| *BF196 013 OC74 050 | 2N2369A 0-21 | 7486 0-40
CBL31 1:50 | EF89 060 | PCC89 0-55 UL41  0-85 | 6K7G  0-85 ASZ16 125 | *BF197 014 OCTS 060 | 2N2484 0-21 | 7490 0-52
GL33  2:00 | EF91 065 | PCC189 065 ULs4  0-60 | 6KITM 075 ASZi7 125 BF200 0-32 OC76  0-50 | 2N2646 0-50 | T491AN 0-85
CYal  1.00 | EFe2  0-75 | PCF80 0-72 UY4l  0-75 | 6K8E& 045 ASZ20 0-75| *BF224¢ 0-20 | OC77  1:20 | 2N2904 0-35 | 7492 060
DAFgt  0-40 | EF95 USSR | PCF82 0-50 UY85  0-65 | 6K8M 075 ASZ21 150 | *BF244 0-35 OC81  0-75 | 2N2905 0-35 A 7493 070
DAF96 ©0-60 0 PCF86  0-65 | VR105/30 0-40 | 6L6G 2:50 *AUN13 1-70 | BF257  0-37/ OC81Z 1-00 | 2N2906 0-25 | 7494 0-80
DCC90 1-85 | EF95 UK 1-65 | PCF801 0-55 | VR150/30 0-45 | 6L6GC  1-60 *AUY10 1-70 | BF258  0-42 | OC82  0-75 | 2N2907 0-21 | 7495 0-80
DF91  0-40 | EF98  1-25 [ PCF802 072 | 1RS 055 | 6Q7G  6-40 *BA145 0-15| BF259  0-45 OC83 055 *2N2924 &-15 | 7496 0-90
DF96  1-00 | EF183  ©0-50 | PCF805 1-28 | 1S5 040 | 6Q7M _ 075 *BA148 0-15 | *BF336 050 OC84  0-60 °2N2925 017 | 7497 367
DK91 055 | EF18¢  0-50 | PCF806 080 | 1T4 040 | 6SLTGT 0-55 BA154 0-10 | *BF337 0-53 | OC122  1-50 | *2N2926 0-13 74100 1:75
DK92  1-25| EL32  0-75 | PCF308 128 | 354 0-75 | 6SN7GT 0-55 BA155 0-12 | *BF338 0-55 | OC123  1-55 | 2N3053 025 74107  0-45
DKes 110 | EL33  3-50 | PCL82 0-50 | 3V4 160 | 6SQIGY 0-40 BA156 013 | BFS21 2:27 | OC138 1-25 | 2N305¢ 0-50 | 74109  0-86
DL92 075 EL34  1.20 | PCL83  0-32 | 5R4GY 1-30 | 6U5G 200 BAWS62 005 BFS28 1-38 | OC140 1-95 | 2N3055 0-65 74110 057
DL94  1-20 | EL34 CH/SLO- | PCL8¢ 050 | 5U4G  1:25 | 6V8 0-80 BAX13 0-07| *BFS61 025 | OC141 2:25 | 2N3440 060 | 74111  0-86
DY%  0-55 | VACK 1.00 | PCL85 060 | 5U4GB 1-¢0 | 6V6GT  0-60 BAX16 0-07| °BFS98 025 OC170 0-60 2N3441 080 | 74116  1-89
DY86  0-45 | EL36 9-75 | PCL8S 055 | 5Y3GT 085 | 6X4 0-45 BC107 012 BFW{0 090 OC171 0'60 | 2N3a42 1:20 | 74118 0 95
DY87 045  EL37 340 | PCL8OS/85 5Z4A  0-85 | 6X5 045 BC108  0-12| BFW11 0-90 OC200 100 | 2N3525 O 74119 2-00
DYS02  0-47 | EL41 125 0-80 | 524G 098 | 6X5GT 0-55 BC109 013 | BFX84 0-38 | OC201  1-50 | 2N3614  1-20 | 74120 110
EABC80 0-38 | EL42  1-75 PD500  3-00 | 6/30 0 | 7B6 0-80 *BC113 015 BFX85 041 OC202 1-25 | *2N3702 015 74121  0-45
EAF42  0-70 | ELB4  0-35 | PEN45  0-85 | 6AKS USSR | 7B7 1-00 *BC114 0-18 | BFX87 0-35 | OC203 1-25 | *2N3703 0-15 | 74122 060
EB9Y 030 EL95 080 PL36 09 -30 | 1C5 2-00 *BC115 0'19| BFX88 032 OC204 1-25 | °2N3704 015 | 74123 100
EBC33 1-00 | EM80  1-10 | PL81 0-55 GAKS5 UK 324 | 7C8 125 *BC116 0-19| BFYS0 0-28 | OC205 1-75  *2N3705 0-15 74125  0-80
EBC41 0-75 EM8l  1.00| PL82  0-60 | AMS  2-¢0 | 7THY 1-00 *BC117  0-22 | BFY51 0-26 | OC206 175 | *2N3706 014 | 74126  0-80
EBC81 040 EM84  1:00 | PLB3  0-55 | 6AQ5  0:75 | IRT 1-30 *BC118 0-16 | BFY52 026 | OC207 1-25 | *2N3707 018 | 74128  0-80
EBF80  0-40 | EM85 - 1:25(PL84  0-60 | 6ASTG USSR | 7S7 2:25 *BC125 0-18 | BFY64 0-30 | OCP71 1-25  °2N3708 0-14 | 74132  0-80
EBF83  0-40 | GM87 150 | PL504  0-86 130 | 7Y4 075 *BC126 ©0-25 ' BFY90 1:32| ORP12  0:70 | *2N3708 0-15 74136  0-68
EBF8Y  0-32  EYS1 0-75 | PLS08  1-32 | 6AS7G RCA | 12AT6 048 *BG135 0-15 | BSX19 034 | *R2008B 225 | *2N3T10 0-14 | 74141  0-85
BL31  2-50 | EY86  0-50 | PL508 216 5-00 | 12AT7 045 *BC136 0-19 | BSX20 0-34 | °R2009  2-25 | *2N3711 0-15 | 74142 3-00
ECCB1 045 EZd0  125|PLBC2 180 | 6ATS  0.¢5 | 12AUS 0-50 *BC137 0-16 | BSX2t 0-32 | °R2010B 2-25 | 2N3771 160 | 74143  3-00
ECC82 045 | EZ41 1-25 (PY33  0-68 | 6AU6  0-%5 | 12AUT  0-45 *BC147 0-10 | BT106 1:25 | T1C44  0-36 | 2N3772 1-70 | 74144  3-00
ECC83 0-45 EZB0  0-30 | PY81  0-50 | 6BA6 050 | 12AXT 045 *BC148 0-10 | BTY79/400R | T1C226D 1-30 | 2N3773  2-65 | 74145  1-00
ECC84 0-50 | EZ81 0-35 | PYB2 045 | 6BE6  0-45 | 12BA6  0-50 *BC149 013 399 | TIL209 025 | *2N3819 0-36 | 74147 245
ECC85 0-55 GY501 1-32| PYa3  0-60 [6BH6  1-20 (12BES  0-60 *BC157 0-12 | *BU205 2-25| *T1P29A 050 | *2N3820 0-46 | 74148  2-00
ECC88 050 | GZ30 065 | PY88  0-68 | 6BJ6  0-50 | 30C1 0-40 *BC158 0-11 | *BU206 2-25 | +T1p30A 060 | "2N3823 060 | 74150  1-75
ECC88 USSR | GZ32  0-75 | PY500A 1-36 | 6BQ7A 0-%5 | 30C15  1-00 *BC15¢ 0-13 | *BU208 250 | T1pa1A 0.62 2N3866 100 | 74151  0-90
9:60 | GZ3¢ 080 | PY81/800 0-50 | 6BR7  3-e0 | 30C17  1-00 *BC167 013 | BY100 0-45 T{P32A o0.75 | "2N3904 0-21 | 74154  2.00
ECH35 2-00  HN303 1-50 | PYsol 0-72 | 6BS7  4-#0 | 30C18  1-28 *BC170 016 | BY126 014 | T1p33A 1.00  °2N3905 0-22 74155  0-90
ECH42 115 | KT61  3:50 | Ule 075 | BBW6  3.75 | 30FS 1-00 *BC171 0-14 | BY127  0-15 | T{p34A 1.20 | "2N3906 0-22 | 74156  0-90
ECH81 0:50 | KT66 4-00 | U25 1:00 | 6BW7 1.92 | 30FL1 1:00 *BC172 0-13 | BZX61 0-20  TiP4tA 070  °*2N40S8 ozo|74|51 0-90
ECHB3  0-85 | KT81(7C5)2-00 | U26 0-85 | 6C4 040 [30FL2  1-00 *BC173  0-15 | Series TIP42A 0-90 | *2N4059 0-15 74159  2.50
ECL80  0-60 KT 475 | Uto1 0-75 | BCD6GA RCA | 30FL14  1-28 BC177 019 BZY88 013 TiP2g55s 1-00 | "2N4060 0-20 74170 260
ECL82 0-55 | KTW61 1-75 | UABC80 0-50 or GE 4-90 | 30L15  0-95 BCt78 018 Series T1P3055 050  °2N4061 017 | 74172 5-00
ECL83 1-50 | MU14  1.00 | UAF42 0-70 | 6CH6 _ 3-85 | 30L17  0-95 BC179  0-20 | CRS1/05 0-45 | *T1543 0-35 | *2N4062 0-18 | 74173  1-75
ECLBE  0-65 | N78 8-00 | UBC41 0-75 ' 6CW4 RCA 30P4MR  1-30 *BC182 011 | CRS1/40 0-60 | °ZS140 0-25 | “2N4124 0-17 | 74174 1-57
EF37TA  1-60 | QA2 0-45 | UBC8t 050 472 P12 1-00 *BC183 011 | CRS3/05 0-45 | *ZS170 012 | *2N4126 0-17 | 74175 1-00
EF39 1-25 | OB2 0-45 | UBFB0  0-50 | F623 0-50 | 30P13 095 ¢BC184 012 | CRS3/40 0-75 | "Z5178 0-54 | *2N4286 020 | 74176 1-10
EF80 0-45 PC86 0-85 | UBF88  0-50 | F625 1-00 | 30PL1 0-95 *BC212 0-14 | CRS3/60 0-90 | *ZS271 022 | “2N4288 025 74178 165
EF85 050  PC88 0-35 | UCC85 0-50 | F628 0-96 | 30PL13  1-44 *BC213 014 | GEX86 1-50 | *ZS278 0-56  52N4289 0-25 74179 1-85
EF86 USSR PC97 0-55 | UCH42 100 | 6J5M 0-85 | 30PL14 1-68 *BC214 017 | GEX541 1-75| *ZTX107 0-11 | *2N5457 0-35 | 74180 1-65
0-45 | PC900  0-75 | UCH31  0-50 ' 6J5G 9-45 | I5We 9-60 *8C237 017 GJ3M 0-75 | *ZTX108 0-10  °2N5458 035 74190 1-48
OSCILLOSCOPE TUBES ggé‘o‘-’ég ‘z"}: ;%%g?a g}g GJSM 075 | *ZTX109 012 ;mgwss (‘)35 74191 1-48
: GJIM_ 0-75 | *ZTX300 012 5 7574192 125
A EXPRESS & 100 BC303  0-60 GM0378A1-50 | *ZTX301 0-13 | INT4T  0-85 | 74103 125
Types CV 1526, 807 USA 2-00 ‘BG07 g‘zg‘ *KS100A 040 | 2ZTX302 047 | Hie 12
i MJE340 0-58 | “ZTX303 0-17 | 74 0-20 | 74195 10
VCR139A POSTAGE 371 17.3 *BC32T  0°22 | MUE370 0-85 | *ZTX304 0.18 | 7401 020 74196  1-20
All at £8-00 each,+ p & p 50p o . x, | 813 USA 29-00 *BC328 018 | MUE371 0-81 | “ZTX311 0.12 | 7402 0-20 74197  1-00
8% VAT P per order In UK, | 813USSR 6-00 *BC337 019 MJE520 065 | *ZTX314 0-20 | 7403  0.20 [ 74188  2-25
(] 866A UK 8-85 *BC338 0-18 | MJES21 0-75| *ZTX500 0-13 | 7404 0-26 | 74199 2-25
BCY30 1-00  MJE2055 1-25 | *ZTX501 0-14 | 7405 0-23 | *76013N 1-75
To be added VALVES 124% BCYSt  1:00| MJEd0ss 075 12TX502 0-16
TRANSIS ) BCY32 1:00 | *MPF102 0-30 | *ZTX503 0- f
to all orders TRANSIST?)RS :g:'s(ei/: g BEYZ 0.9 | *MPFi03 0-30 | *zTxs04 020 DIl 8 pin 15p
1% ggg; 9% -w;?m 0-30 :g%gga 9:20 | SOCKETS14 pin 15p
TERMS OF BUSINESS: C.W.0. A/c's available to approved companies BCY40 1-25 .x“ps‘,{’gs“ 1N914 . 0-07 16 pin17p
Open daily to callers 9 a.m.-5 p.m. Mo to Friday. Prices correct when BCY42 0-30 0-20 | 1N916 0-07 |
going lo press. Prices on application for any types not listed. BCY43 032 | *"MPSAS6 1N4001  0-06 |
VALVE MAIL ORDER CO B OB | psuors s | iz oo TELEPHONE No.
. BCY70 018 | ° | : l
. d . ‘40 | 1N4004  0-09
Climax House DSV 02 TEERelied 01-677-2424
\ 17| NKT401 2:00 | TN4006 0-15
" Fallsbrook Road, London SW16 6ED BCZU 150 NkTaa 173 1N4o07 013 TELEX: 946708
J SPECIAL EXPRESS MAIL ORDER SERVICE BD115  0-60 | NKT404 1-73 | 1N4009  0-15 | .
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Handysize Reels & Dispensers

OF THE WORLD’S FINEST CORED SOLDER TO DO
A PROFESSIONAL JOB AT HOME

Ersin Multicore Solder contains 5 cares of non-corrosive flux that instantly cleans heavily
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required.

hsaﬁstol'er o _ .\“ﬁ;} handy size reels of SAVB'T,ﬁ BIB WIRE |
{ dispenser ‘%5 B @ 40/60, 60/40 & STRIPPER
Contains 2.3metres , vg ALU" SOL g?’g}gr ! & CUTTER

approx. of 1.22mm

Ersin Multicore E Fitted with unique
Savbit Solder. 8-gauge selector and
Savbitincreases handie locking device.
life of copper bits Sprung for automatic
by 10times. opening. Strips flex

Size 5 49p

; These latest Multicore solder reels are
ideal for the toolbox. Popular specifications
cover all general and electrical applications, plus a major advance

in soldering aluminium. Ask for afree copy of 'Hints on Soldering’ and cable in seconds.
containing clear instructions to make every job easy. ‘;2‘4‘%’1-3 Model 88 86p
Forsoldering | [Ret. | Aoy | Diam. | Length Use Price | S
. ioints metres
(fjl.nelo ; mm | approx. SOLDER - o
i ity th o bs. | | Size | 40160 | 16 | 100 [ Foreconomical general | £1.79 Ty
e ootes 4 mares || 3 |TiniLead purpose repalrs and WICK /5.9’5
approx. of 0'71""“" solder fgr Size | ALU-SOL| 1.6 8.5 | Foraluminiumrepairs. |£2.42 k=g 4
fine wires, smal CthDO“e" 4 Also solders aluminium Absorbs solder
and printedcircuits. tocopper, brass etc. instantlyfrom
PC115 57p Size | 60/40 0.7 39.6 | Forfine wires, small £1.79] | tags,printed
Or size 194 for kit wiring or 10 | Tin/Lead components and printed circuitsetc. Only needs
radio and TVrepairs. circuits. 40-50 Watt solderingiron. Quick
2.1 metres approx. of Size | SAVBIT 1.2 13.7 | Forradio, TVand £1.79] | andeasytouse.Non-corrosive.
1.22 mm solder. 12 similar work. Increases .
Size 19A 53p L copper-bitlife tenfold. L Size 18 97p

LI K, Sales Concesslonaires

Bib Hi-Fi Accessories Limited,

Prices shown are recommended retail inc VAT, From Blectrical
and Hardware Shap plus 20p PAF
iges and speci ] : ut notice

Kelsey House, Wood Lane End, Hemel Hempstead, Herts. HP2 4RCL P

(NEWMART forgTacds

Stockists of: Amstrad: Teleton: Akai-Sansui-Wharfedale®
Pioneer * Rotel - Garrard + Connoisseur

BATTERY ELIMINATORSPA&P 25p SPEAKERS P&P 70p
240v InputB, 7-5 or 9v EM| 13” x 8", 8 ohm Plain £3-40
output at 300mA .. .. £3-25 8” x 5” C.Mag. 5 watt,
12v d.c. Input (specify output 6, 7-5 3.8or150hm .. .. . £2-38
or 9d.c.) at 300mA .. .. £5-20 8” x 5” Dualcone 0
sbmisall, L BR
ohm Dualcone .. a0 ° g
CARTRIDGES & $TYLI  D—-D 10” Dualc £4-10 el
P&P 25p & RPL

one 00 2o
Richard Allen 30w 12”7 8 or 15
Cart.  Styli ohm .. .. 20 P
Acos GP91/3CS

(ster, comp)} £1-60 £1-20 MICROPHONES P&P 450
GP93/1 or 95/1 UD 130 50K/600 ohm

BELT DRIVE TURNTABLE

M.O. prices only. VAT Inc. Subject to Availabitity & manufs. increase. Send
30p for Catalogue, Barclay/Access.

Callers Welcome at Manchester 30-32 Shudehill Tel, 061-832 7710, Leeds 4 New
Market St. Tel. 0532 42708. Liverpool 15 Whitechapel. Tel. 051-236 0738

r?" Or:.isor goplfw'n
N MMART Eccles, Mu:i'thestor. }
ELECTRONICS Tel 061789 5268

308

ster. cryst £2-00 £1-20 uni-dir. ball metal .. .. £7-90
GPg4/1 or 86/1 Cassette Stick Mic. with
ster. ceram, £2:00 £1-20 R/Control L. . .. £1-85 N
gmgl cryst. comp. 3:% g139  Cass:Stick Mic. with Complete with SAU2 arm, template and easy-to-follow
GE10aTsterTceras R. Control (Phillps type) .. £1-93 instructions. Ready for operation in a short time.
S)‘(:;YM.L cgr;g’.‘ £1-75 £1-20 CASSETTES &0 CWP&PC'L;.Z% A FEw OF THE RAN
os BRAND NEW
cryst, ster. £2-25 £1-20 Low Noise £0-31 £048 £0-75
gMssonn, ST AR e, 20 A% HE MANY BIG FEATURES | O s GUARANTE
onotone or emorex a o .
9TAHC/G (Diam.) £2:60 £1:20 Cassette Head Cleaner . £0-55 @ Wow/Flutter 0.15%, peak 12 MONTHS GUARANTEE
£2-60 £1-20 Bib Head Cleaner De- @ Rumble -60dB weighted OUTSTANDING VALUE
Audio Technica ATS55 £2-25 — magnetiser 50 .. £1-99 @®Removeable headshell
Goldring 6850 £3-50 £1-75 @ Viscouse damped BERCRE3150
GB0O £5-25 £1-7% RECORD DECKS P&P £1-35 N o R PRI E
GBOOH £5-25 £1-75 GARRARD SP25 Mk IV .. £20:70 ) . cueing device
sr?m(E: - ST £9-06 £3°50 GAF:AP\ﬁDhSP‘zé Mk 1V/G80O @ Easily adjusted tracking
ure Cartridges & witl nth & Cover . . force and bias setting £1 6. 95
M44G/M44C £7-70 £6-20  BSR MP60 (P128R) .. .. £17:3§
55 £9'20 £7.15  Plinth & Cover for Garrard, ® Two speed. 16 pole
M75ED Type 2 £17-15 £12-65 BSR .. .. .. .. £4-95 ) _synchronous motor (+ £1.50 p/p & 1n3)
M75EJ Type 2 £14:30 £8.78 BD1 Kit .. . 0o .. £17-25 @® Dimensions 37.8 x 28.3cms

Plinth, cover and cartridge avaliable, P.O.A.
Call in or send a cheque, P.O, M.O, or Access, Barclaycard
American Express or Diners Club number.

Lion Ahouse

227 Tottenham Court Road, London W.1. Tel 01-580 7383
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TV GAMES CHIP

AY-3-83500 £11-50. Printed circult and kit of
extra parts_ black and white version £8-95 Colour
model £19:95. Rifle kit £4-95.Send sae for free data,

NEW COMPONENTS SERVICE

Resistors 5% carbon E12 2-72 to 10M {W 1p.
1W 2p. Preset pots subminiature 0-1W 10002
4M7. Vertical 9p, horlzontal 9p. Potentiometers
0-25W 4K7 to 2M2 log or lin. Single 24p. Dual 75p.
Polystyrene capacitors E12 83V 22pf to 8200pf
34p. Ceramic capacitors vert. 50V E§ 22pf to
47000pf 3p. Mylar capacitors 100V -001,

-005 4p. -01, 102, -025 44p. Polyester capacitors
250V E6 -01 to -1mf S4p. -15, -22mf Tp. -47mf 11p.
Electrolytics 50V -47, 1, 2mf 5p. 25V 5, 10mf Sp.
16V 22, 47mf 6p. 100mf Tp. 220mf 8p. 470mf 11p.
1000mf 18p. Zener diodes 400mW E24 3V3 to
33V 8ip.

MAINS TRANSFORMERS

6-0-8V 100mA 94p. 9-0-9Y 75mA 94p. 18V 1A
£1-95. 0/12[15[20/24[30V 1A £3-85. 12-0-12V 50mA
94p. 0I12I15/20/24130V 2A £4-95. 6-3V 1]A £2-10,
6-0-6V 13A £2-55. 9-0-9V 1A £2-19. 12-0-12V 1A
£2-49. 15-0-15V 1A £2-69. 30-0-30V 1A £3-39.

PRINTED CIRCUIT KITS, ETC.*

Contalns etching dish, 1008q ins of pc board,
1ib ferrlc chloride, etch 'reslst pen, drlll bit and
laminate cutter £3-65. 100sq ins pc board 75p.
1ib FeCl 95p. Etch resist pen 75p.

8-DECS AND T-DECS*
S-DeC £1-94. T-DeC £3
u-DeCA £3-97. u-DeCB
1C carriers with sockets:
16 dil £1-91. 10T05 £1-79.

SINCLAIR CALCULATORS, WATCHES
AND POCKET TV

Sinclair pocket TV £185. Cambridge Scientlfic
£8-45. Cambridge Programmable £13-95. Oxford
ggl%\llﬁc £10.60. Mains adaptors (State model)

BATTERY ELIMINATOR BARGAINS
3-WAY MODELS

With switched output and 4-way multi-jack con-
nector. Type 1:- 3/4}/6V at 100mA £2-30. Type 2:-
8/74/9V 300mA £2

100MA RADIO MODELS

With press-sti'd connectors, 9V £3-45. 6V £3-45,
9V+9V £5-45. 6V+6V £5-45. 4{V+4V £5-45.
CASSETTE MAINS UNIT

T3V with 5 pin din plug 150mA £3-65.

FULLY STABILIZED MODEL £6-70.
Switched output of 3/6/7}/8V 400rrA stabillzed.
CAR CONVERTERS 12V INP

Output 9V 300mA £1-80.0utput 7}V 300mA £1-830.

BATTERY ELIMINATOR KIiTS

Send s.a.e. for free leaflet on range.

100mA radio types with press stud battery

terminals. 4}V £2-10. 6V £2-10, 9V 0. 4V+

41V £2-50. 6V+6V £2-50, 9V+9V 50

Cassette type 7§V 100mA with dln plug £2-10.

Transistor stabllized 8-way type for low hum.

3/4‘-/5[7}/9/12/15[18V 100mA £3-20, 1 Amp £6-50,
avy duty 13-way typos 4#6/7/8}[11/13/1‘[11[

21/25/28/34/42V 1 Amp £4-

Car converter kit input 12V DC Output 6/7iIBV

DC 1A transistor stabilized £1-

Stabllized Laboratory power kl! 5wltched 1to
30V in 0-1V steps. 1 Amp £12-45. 2 Amp £14-95.

Prices correct
as at 31st May 1977

LYNX ELECTRONICS (LONDON) LTD

92 BROAD STREET, CHESHAM, BUCKS. Tel. (02405) 75154

P. and P. 30p — Overseas 90p — Matching 20p per palr. ACCESS WELCOME
VAT 8% except for items * which are 12§% — No VAT Overseas.

THYRISTORS
Piv 1A 3A 3A 4A 6A BA 10A 15A 16A
(TOS)(ST- (C (TO (TO (TO (TO (TO (ToO
UD) 106) 220) 220) 220) 220) 48) 220}
200 0-35 050 0'45 040 058 060 068 114 —
400 0-40 060 0-50 0-45 0-87 0-88 0-98 1-40 —
600 0-65 085 0:70 — 1-09 1-19 1-26 1-80 —
BT106 £1-00, BT107 £1-60. BT108 £1-60, BT100 £1-00, BT116
£1-00, 2N3525 £0-50.

NEWS FLASH

Lynx will be holding a seminar this autumn
on microprocessors, microcomputers and
their applications. There wiil be a free
competilion for a system based on 280.
More detalls next month.

RETURN OF POST
SERVIC
New Price List 20p

Diodes contd
BYX36-900

'S

BYX368-1200
0

BYX38-300

TRIACS—Plastic TO-220 Package Isolated Tab

4A 6-5A 8-5A 10A 15A

(2 (b) (a) (b) (a) (b) (a) (b) (&) (b)
100% 0-60 0-60 0-70 0:70 0:78 0-78 0-83 0-83 1-01 1-01
200% 064 0:64 0:75 0-75 0-87 0-87 0-97 0-01 1-17 117
400 0-77 078 0-80 0-83 0-97 1-01 1-13 1-19 1-70 1-74
800 0-86 0°99 1-01 1-10 1-21 1-26 1-42 1-50 2-11 2-17

N.B.—(a) without Internal diac. (b) with Internal dlac.

SINCLAIR PROJECT 80 AUDIO MODULES
PZ5 £4-95. Z40 £5-75.

BI-PAK AUDIO MODULES

5450 tuner £21-95. ALG0 £4-38. PA100 £14-95.
MK60 audio kit £36-45. Stereo 30 £17-95. SPM80
£3-75. BMT80 £4-25. Send sae for free data,

SINCLAIR 1C20

1C20 10W +10W stereo integrated circuit amp kit
with printed circuit and data £6-95.

PZ20 Power supply kit for above £3-85.

VP20 Volume, tone control and preamp kit £8-95.

Send sae for free ieaflet on the whole system.

JC12 AND JC40 AMPLIFIERS
JC12 6W IC audio
amp with free data

model with pcb
£3-95. Send sae for free leaflet on both modeis
and associated power supply and preamp kits.

FERRANTI ZN414
IC radio chip £1-44. Extra parts and pcb for radio
£3-85. Case £1. Send sae for free data.

SWANLEY ELECTRONICS
DEPT. PW, PO BOX 68,
32 GOLDSEL RD., SWANLEY, KENT.

Mail order only. No callers. Send sae for free data
on kits. Post 30p on orders under £4-50, otherwise
free. Prices include VAT. Official orders wel-
come. Overseas customers deduct 7% on items
marked * and 11% on others
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7425 030 0-68 [MC1351P  1-20*
7427 0-30 .30|MC1352P 0-75°
7430 018 1 %mciasse 05| SPECIAL OFFER SECTION
;% z i: 0-93 mg::g:: 00.;7 SG309K IATO3 5v..0-95 TiL209 Red Led. .0-10
: 1-40 MMS314 .. ..3-2§ MMS316 .. ..3-85
TN 030 0-94(SASS0 225 INPN TO.3 Power Tran- BC107/8/9.
e 95 ;9,'0 TAA00 181 ‘slslor:.ng{ly"te:togNaioJ;; _2'§°p3cs uzo'a 100 pcsMSlﬂ)
° unmarked. milar to e ardware. ca
s oH RTARSS 01" (et BYCEG, ", 00, gt Soio o, Nt
. gan - a 0 olts sets for 65p
7470 0-32 1-35 TAA611B121 -28° |V CE 1-3V at 3A Rectiftars DO-4 Package.
7472 0-28 }:20 AAB861 ‘0 315 pcs ci-oo. 25 pcs £4:00, 10A 50V 8-80 Please speclfy
T en iRm0 10 [ Pt ET B i0onca £12°06 Toa Jooy, w88 Pran e
. . 0
7475 0-47 |Linear I.C.s |TBAS60 2:80° [TO-18 NPN Transistors. or10A 400V 1-20 Stud Anode
7476 0-36 0-40° | TBASTO 0-98 |[Medium Voltage, High Gain 1deal for Power Supplles,
7480 0-5% 0-55* | TCA270SQ1-95° l[unmarked. Similar to Inverters, stc.
Transistors 0-09°[ BD137 0-40° | BFX87 0-20| OC84  0-40 2N3702 0-10° |CMOS
AC126 0-15(B 09°| BD138 0-48°|BFX88 0-20|OC139 1-30 | 2N3703 0-10*|PLASTIC
AC127  o-16 0-09°| BD139 0-58°|BFX30 0-90|OC140 1-30 [2N3704 0 10°{,000mE o0-20
ACI128  0-16 0-00°| BD144  2.20|{BFY11 1:10]OC170  0-23|2N3705 0-10"[¢001BE o-20
AC128K 0-25 0-00*| BD157 0-60 {BFY18 0-50| TIP28A 0-44°|2N3708 0'10: 4002BE  0-20
Cl41  0-22|B 0-32|BD1 0-36|BFY40  0-50| TIP30A 0-52° 2N3707 0-10°l4008RE 1.95
ACI41IK 0-34 0-381B0182  0-92| BFY41  0-60| TIP41A ¢-54|2N3708 0-097) o nr o o
AC142  0-18 0-09*1 gD183  0-97| BFY50  0-20| TiP32A 0-84|2N3700 0-007 i onpe o708
AG142K 0-32 0-12*1gp1as  1-20| BFYS1  0-18| TIP41A 0-68|2N3710 0-10 0-52
ACiT6  0-18 0-14*|BO232  o0-60 EF¥52 o-g TIPa2A 072 2&;;1; 0;‘,% 4010BE  0.52
. . - . . . - 4
A dhjacm piisom SHERG SHfmed pala el o
ACGI8TK 0-36 0100 | & ,f’ 0-551BFYo0  0-90|aNce;  o.20 [2N37T1  1-60[4012BE  0-20
Ciss o018 o-10-|BB5s  o.o9|BSx1a  0-18|aNjos  o.45|2N3772 1-90|4013BE  0-50
AC188K 0-32 0197 |BDMO0 0801 Cx20  0.18|aN1131 0.5 |2N3TT3  2:10|4014BE  1-00
AD149  0-45 o-12-|BOX32  2:30|B3580 008 INi132  0.1g |2N3B10 0:28°|401SEE  9-95
AD18l  0-35 .[BOY10 1-50|B3Y5)  §23|3N1302 o.4p|2N434T 1-10|éc16BE 0-52
ADig2  0.35 020 |epy11 2-00|B3ves o.0% 2N4348 1:20[4017BE  1-00
AFI14  0-20 032-|8DY20 o-m|mSvis 033[3N1304 648 BN4oT, 0350 i0108E 0.5
. 1= | BDY -60 o . . i
AFlle  0.20 911-18BYe0 1.70| oSy oM 1305 045 onagts o-80° [eo20BE 142
Acip mlecis Sibleove woeve wghey chiduil i B
AF118 0:50 o-14*| B3VeE 212 SY78 0:15 2N1308  0-80 |oNg902 0-58° [4023BE 20
AF124 025 0-94" BSY95A 0-16]12N1309 0-60 -
AF125 028 0.14-|BOYSS 49880105 1-80%|aNi7n .24 |2N4%23 048" lagpaBE  0-88
AF126  0-25 0-16*| BF179  0-30] BU105/02 2N2102  0-44 4025BE ' 0-20
AF130  0-38 o-1s"| BF180  0-30 1:90°|9N2217  0-30| g BE 1-5§
AF238  0-37 o-34| BF181  0-30|BU108  3-00°|2N2369 .94 | MEMORIES 6078  o-02
AL10Z 145 0-32{BF182  0-30(BU109 2-50°[>N2360A 0-14 [2102A-6 3-60 |4028BE oM
= I P S KT S e
AUt1o 1-75° 0-55| BF185  0-20] BU204 1-60°[2N2646  0-50 | 2102 2:50 |4041BE  0-80
AUI3 1-60° 0-55{BF194 0-10°| BU205 1:90°| 2N2711  o0.20|2107  10-00 0-83
C107  0-12 0-60}BF196 0-12°| BU208 2-40°|2N2712  0-15 | 2112 4-50 14034BE  1-00
8C1078 0-12 0-55{ BF197  0-12°| gu208 2-80* | 2N2004A 0-20 2513 8-50 40448 0-94
C108  0-12 .55 | BF224J 0-18°| Ma4s0 0-80|2N2905 0-18 2-30 |4046BE 132
BC1088 0-12 :-so BF244  0-17°fMJ481  1-05] 2N290SA 0-22 4049BE  0-54
BCt09 ~ 0-12 1-15| BF25 0-30| MJ490  0-90|2N2906 0-18 4050BE  0-54
8C1098 0-12 0-75| BF336  0-35"| MJso1  1-15|2N2925 0-14°] TO3 NPN 30{40898 0-30
8C100C 0-15 o-;o BF337  0-32° | \y4Ea40 0-40% ) 2N29260 0-09* | amp Transis-14070BE  0-50
BC117  0-19° 1.60| BF338  0-45° | \ypeng g-45] 2N2926R 0-10° | tors  similarl4o71BE  0-28
BC119  0-25 0-12| BFW30 1-25{ MJES21 0-55 | 2N2928Y 0-09° | to 2N3771/2/314072BE ©-28
BCi2s :-;:’ 018 g;wgg 9:3010Ce3 0951 2N2026G 0-10° Untested but|soa18E  6-20
-20° 0-12 ‘36{0C44  0-32| 2N3053 0-20 ©F14082BE 026
BCN? 0-32 0-55| BFX29 0-26| OC45  0-32{2N3055 0-50|°Pens 4510BE  1-42
Bih AISEE tilena pmlock emlmoi Ml swies ra
. . . . 5 . B .
BC143  0-23 0-38°[BFX8  0-25]OC7T1  0-35{2N3442 1-20|10 Pcs 3-50[4518BE 1-2%
BC147 0-09* 0-30°1B8FX8s  0-25/0C72  0-22]2N3570  3-60025Pcs  7-5014520BE 1-20
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CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepted subject
to the conditions appearing on our current
advertisement rate card and on the express
understanding  that the  Advertiser
that the adverti does not
contravene any Act of Parliament nor is it
an infringement of the British Code of
Advertising Practice.
2. The publishers reserve the right to
refuse or withdraw any advertisement.
3. Although every care is taken, the
Publishers shall not be liable for clerical
or printers’ errors or their conseguences.

SMALL ADS

The prepaid rate for classified advertisements is 17
pence per word (minimum 12 words), box number
40p extra. Semi-display setting £14.00 per single
column inch (2.5cm). All cheques, postal orders
etc., to be made payable to Practical Wireless and
crossed “Lloyds Bank Ltd"”. 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,
SE19LS. (Telephone 01-261 5846).

SOWTER TYPE 3678
MULTITAP MICROPHONE TRANSFORMER
Primary windings for 600 ohm. 200 ohm and 60

TOUCH CONTROLLED
LIGHTING KITS

NOTICE TO READERS

When replying to Classified Advertise-

ments please ensure:

(A) That you have clearly stated your
requirements.

These KITS replace conventlonal light switches
and control 300W of lighting. No mains rewlring.
Insulated Touchplates. All with full instructions.
NEW! TSD300K-TOUCHWITCH and ER
combined. ONE touchplate to switch light on or
off. Brightness controlled by small knob. £4-95
TS300K — TOUCHSWITCH. TWO touchplates.

£3:67
TSA300K — AUTOMATIC TOUCHSWITCH,

ohm with Secondary loadings from 2K ohm to 10 K
ohm Frequency response plus/minus 3dB 20 Hz
t0 25 KHz. C ined in well finished M I box,
33mm diameter by 22mm high, with colour coded"
end leads, low distortion. Dellvery (small quantl-
ties) EX STOCK, HIGHLY COMPETITIVE PRICE
FULL DETAILS ON REQUEST.

E.A.SOWTERLTD., Dedham Place, Ipswich,

1P4 1JP. Telephone 0473 52794

Stays on for preset time. £3-67

(B) That you have enclosed the right
CD300K — LIGHTDIMMER KIT — £2-45

remittance.

RESISTORS: AEL2 Type Carbon Film

(C) That your name and address is written CM otorola) High Stab. 5% EI12 Range. Sold in
in block capitals, and 4000 16p 4013 S1p 4040 97p units of 10, 1/4W (4ET7 to 2M2) 8p per
(D) That your letter is correctly addressed wo e R R Wy @ 10, 1/2W (10E to 10M) 9p per 10. Also
to the advertiser. 4007 16p 4017 91p 4501 20p Trax}ls:i‘s,torlsl’;3(13‘108/192 75[(.); pe‘rg'l l\(’)llL%]O)s
Thi in ist ad i H cessi 4011 16p 4023 17p 4519 56p TIL L ed 12p, Grn ell. 20p
anésd:s'pu'c?-si':g arders wich the minimun 4012 1lp 4025 17p 4566 155p SAE for more_details to C.W. Elec-

tronics, Dept. PW, 10 Kingsley Path,
Britwell Estate, Slough, Berkshire.
(+ VAT at High Rate 12!; % & postage
20p).

of delay. TRIACS NES555 8 pin DIL 36p
400V TO220 100+ 29p
Case Isolated TAB 741 8 pin DiL 24p
6-5A 75p, 8:5A T8p 2N6027 (PUT) J4p
Diac 21p 2N3055 3I6p
QUANTITY DISCOUNTS ON REQUEST

Add 8% VAT plus 25p P&P. Mail Order Only to: . .
T. K. ELECTRONICS (PW) Books and Publications

Receivers and Components

BRAND NEW COMPONENTS BY RETURN.

Eiectrolytic capacitors 16V, 25V, 50V .—0-47,1-0,
2-2, 4-7 & 10mfd.—5p. 22, 47—5ip. (50V—6p).

P 106 Studiey Grange Road, London W7 2LX SIMPLIFIED TV REPAIRS. Full repair
g ) : : A b o
) ((o g‘l‘stsx;)ucnons m<}1v1dual British sets
¥ : . request free circuit diagram.
ot‘ VlNTAGE RAD'O °)~,+ LED’s. Mixed bags of 4 different sizes Stamp #,ings details uniqueg TV
*® (-3 and 4 different colours. 50 at £5-25, Publications _ (Ausepw) 76 Church
1920 to 1950 100 at £9-25 including VAT and post Street, Larkhall, Lanarkshire.
and packing. EWO. Michael Williams
Receivers, valves, components, service dats, Electronics, 7  Vicarage Avenue,
hlstgrical research, books, magszines, repairs Cheadle Hulme, Cheshire SK8 7JP. w°
and restorations. A complete service for the Tha Cachoda Ray Oscilloscope and its Uses . . . . . . . . . .
collector and enthuslast of vintage radio. L‘.‘a?'a’-(‘.‘g.'ﬁﬂ“c‘;'.l(‘r-'i."u',f:.“i'c.‘_f"r:r‘.‘.iii‘!:?ris.‘". .........
S.a.e. with enguiries and for monthly newsheet. wz’ﬂ:ﬂ:ﬂ"&uv:ﬁ:"c’.‘}:.ﬁﬂ'_’ l‘:hsn ecopn . . . . .
Full 1977 catalogue, 70p post pald. ?;f"éoﬁa;?::;‘gr’:&'h{:o;;u;l: :
TUDOR REES (Vintage Services), 84, Broad R in s Cadgots Constratuion Fiadbcok

~ 100—7p (50V—8p) 220—8p. (50V—10p) 470—11p. i v itutes 5
Strest, Staple Will, Bristol, BS1S SNL. Tel. Ov-TR60 oo0 6vtm. {oo0/zsVtap. 1000 | | Hertmatdecene i e
Bristol 565472, 50V—22p. Elactronic Gadgets & Games . . . « « . . . . .o e e a s e s

NOTE NEW ADDRESS

A CHILCHESTEA COUKT_ WICKHAN RO EECKEMHAM LENT BRS 20W

PRICES INCL. P&P, SEND S.A.E. FOR FULL LIST.

S e bea ) lytics—
0-1, 0-22, 0-47, 1-0, 2:2 @ 35V, 4-7/25V—11p.
10/25V~13p. 22/16V, 47/6V, & 100/3V—15p.
Mullard minlature ceramic E12 series 23 63V.
10pf. to 47pf—3p. 56pf. to 330pf.—4p.

Vertical mounting ceramic plate 50V.

Eig serles 22pf-1000pf. E6 series 1500pf—47000pt.
—2p.

Polystyrene E12 series 63V horizontal mount-
Ing. 10pt to 1000pf—3p 1200pf. to 10000pf.—4p

SEMICONDUCTORS:— 1N914E 3p each,
£1-80/100, £13/1,000 800v 1 amp
(1N4006 equiv.) 5p each, £4/100, £35/
1,000, Zeners:— 2-2-36v_Sp each, £4/
100 (no mix), £4-50/100 (mix). G.P.
Silicon Diodes:— 2p each, £1-30/100,
£10/1,000, OASO/%ITetC 4p each, ]fg/zll()z(i
Ltd Qty. Branded Transistors:— o
9p each, ZT 212 10p each, 2N2985 £1 e 6 Bt o1 i 0 15,0 258 0.3, 047
93311, 21‘12310154 *}310‘40 .each,,z%)N.'ﬂlG ]fl?g 2p. 0-66—11p. 1-0—13p. 1-5—20p. 2-2—22p.
each, C Thermistor 20p each, Mylar (Poiyester) Flim 100V vertical mounting.
for £1:50. S.A.E for lists, P+P 20p. B T oot & Cadp. 004, 0.05
Bale Electronics, “Nanock,” Dalton, —4ip.

Lockerbie, Dumfriesshire.

HOW TO START A BUSINESS. By
popular demand a fully illustrated
manual has now been produced, show-
ing, in easy, step by step, stages, how
to rewind ARMATURES & FIELD
COILS as used in Vacuum Cleaners,
Drills and Portable Tools. Chapters on
taking data, materials required, test
instruments required, rewind instruc-
tions, charts, etc. How to cost jobs and
where to obtain work. NO PREVIOUS
KNOWLEDGE REQUIRED. Complete
instruction manual £4-00 plus 30p P&P.
g aturslee o' borsgHie w‘ ;ol\ﬂlz '(:(')[";' :%; CWO. Copper Supplies, 102 Parrswood
arl -28 . v A

1MQ)—1p. Metal Fitm 0-125W, 0-25W & 0-5W Road, PVY,VAthmgto"’ Manchester  20.
100 to 2M20.—1ip. Metal Fllm 1W.27Q to pt. o
10M0O.—2p ea.

1N4148—3p. 1N4002—5p, 1N4006—7p. 1N4007—8p.
BC107/3/9, BC147/8/9, BF157/8/9 & BF194 & 197—8p.
Fuses 20mm. glass. 1}” glass & 1”7 ceramic. 2{p.
?IOA.';' 10p. (Free over £4-00) Prices inclusive of

VALVES

Radio - T.V. - Industrial - Transmitting
We Dispatch Valves to all parts of the world
by return of post, Air or Sea mail, 2700
Types in stock, 1930 to 1976. Obsolete types
a speciality. List 20p. Quotation E.
Open to callers Monday to Saturday
9.30 to 5.00 closed Wednesday 1.00. We
wish to purchase all types of new and
boxed Valves.

COX RADIO (SUSSEX)LTD.
Dept. P.W. The Parade, East Wittering,

Aerials

G2DYM PROJECTS AND AERIALS
IN ADDITION TO OUR USUAL AERIAL
SERVICE FOR SWL's and the Tx Amateur we
now offer a new Service:—

“THE BRITISH RADIO TECHNICAL

ADVISORY SERVICE',
Fuli detalls 12” x 9” seif addressed 11}p stamped
envelope + 3 8{p stamps. Briefly you send us
detalls of your technical problem, we wlll quote
you the cost of our written advice on any technlical
problem you have in the fleld of Radio

THE €. R. SUPPLY CO,,
127, Chesterfield Rd., Sheffield $8.

VHF pocket portable radio tuning 108
to 136 MHz. Very sensitive. Easily ad-
justed to tune 144 MHz band. £16-50

Sussex PO20 8BN West Wittering (inc post & VAT). Romak Ltd, Dept Communication,
. 9 * LAMBDA ANTENNA STUD FAR
2023 (STD Code 024366) Pw, 10 Hibel Road, Macclesfield, WHITEBALL, WELLINGTON, BSOM.
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Service Sheets

CANNOT BE ATTENDED TO. UNCR 08S

REQUEST WITH ORD

LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS

TV, RADIO, TUNERS, TAPE RECORDERS, RECORD PLAYERS, TRANSISTORS, STEREOGRAMS,
RADIOGRAMS. ALL AT 75p EACH EXCEPT COLOUR TV & CAR RADIOS.

PLEASE STATE IF CIRCUIT WILL DO, IF SERVICE SHEET NOT IN STOCK. LARGE S.A.E. WITH ALL ENQUIRIES & ORDERS OTHERWISE

ED P.O.'s OR CROSSED P.O.'s RETURNED IF SERVICE SHEETS ARE NOT AVAILABLE. ALL SERVICE
MEN, PLEASE NOTE, WE OPERATE A SAME DAY RETURN SERVICE, ALL CLAIMS OF NON-DELIVERY SHOULD BE MADE WITHIN SEVEN_
DAY NO OVERSEAS M‘II. PLEASE. MAIL ORDER ONLY OR 'PHONE 01-458 4882. FREE TV FAULT TRACING CHART OR TV LIST ON

C. CARANNA, 71 BEAUFORT PARK, LONDON, NW11 6BX.

B.R.C. PYE ECKO PHILIPS ITT/KI SON
FERGUSON H.M.V

SERVICE SHEETS — COLOUR TV SERVICE MANUALS

Service Sheets for Mono TV, Radlos, Record Players and Tape Recorders 75p.
Please send large Stamped Addrassed Envelope.
We can supply manuals for most makes of Colouv Television Recelvers by return of post.
Y G.E.C. HITACH!I

MARCONI AND MANY
Let us quote you. Please send a Smmpod Addressed Envelope for a prompt reply.
Also comprehensive T,V. repair manuals by J. M.

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR1PA
MAIL ORDER ONLY

BAIRD ULTRA INVICTA
MORE

Court. S.A.E. for detalls,

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24p, plus SAE
th.h orders. enquiries. e ray, 154
Brook Street, Preston PR1 7HP.

SERVICE SHEETS for Radio, Tele-
vision, Tape Recorders, Stereo etc.
With free fault-finding guide, from
50p and SAE. Catalogue 25p and SAE.
Hamilton Radio, 47 Bohemia Road, St.
Leonards, Sussex.

Ladders

LADDERS. Varnished. 20ft 9in extd.
£25-33, Carr, £1-90. Leaflet. Also alloy
ext. up to 621, ft. The Ladder Centre
(WLS) Halesfield (1) Telford, Salop.
Tel: 586644, Callers welcome.

Educational

GO TO SEA as a Radio Otlicer. Write:
Principal, Nautical College Broadwater,
Fleetwood FY7 8JZ

TELEVISION

TRAINING

12 MONTHS' full-time course
in Radio & TV for beginners.
(GCE—or equivalent—in Maths.
and English).

26 WEEKS' full-time course in
Mono & Colour TV. (Basic
electronics knowledge essential).
13 WEEKS’ full-time course in
Colour TV. (Mono TV knowledge
essential).
These courses
high percentage of
training.

NEXT SESSION commences on
September 12th.

Prospectus from: London
Electronics College, Depart-
ment B8, 20 Penywern Road,
London SW5 9SU. Tel. 01-373
8721.

incorporate a
practical

Electrical

STYLI, CARTRIDGES & AUDIO LEADS
etc. For the best at keenest prices send
S.A.E. for free illustrated list to:
Felstead Electronics (PW), Longley
Lane, Gatley, Cheadle, Cheshire. SK8
4EE.
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BELLS’S TELEVISION SERVICES For
Service Sheets on Radio, TV, etc., 75p
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.

For Sale

NEW ISSUES of “Practical Wireless”
available from April 1974 edition up to
date. Price 65p post free.—Bell’s Tele-
visian Services, 190 Kings Road, Harro-
gate, N. Yorkshire. Tel (0423) 55885.

AVON and SOMERSET
CONSTABULARY
SALE OF FACSIMILE
EQUIPMENT
The above Force have 23 Mufax D900 AM/BH
Recelvers, and 23 D301 Transmltters for disposal.
The equipment is In working order and would be
sold as a complete scheme or as single units.
They are avallable for inspection at Police Head-
quarters, Bristol, at any time by prior appointment.
Tenders for thls equipment should be sent to:

The Communications Department,
Police Headquarters,

Avon and Somerset Constabulary,
P.O. Box 188,

BRISTOL.

Closing date: 13th August, 1977,

Wanted

WANTED NEW Valves, transistors,
1.Cs, amplifiers, receivers, televisions
(Anything Usefull) any quantity. Stan
Willets, 37 High Street, West Bromwich.
Tel: 021 553 0186.

WANTED—NEW VALVES, TRAN-
SISTORS. TOP PRICES, popular types.
Kensington Supplies (C), 367 Kensing-
ton Street, Bradford 8, Yorkshire.

Miscellaneous

DX HARD GOING?

HERE'S the EASY way ...

FREE DX from WHISTLES and

CW interference with a Tunable Audio

Notch Filter, powers speaker only £7-30
GET SPOT ON the DX with

a Crystal Calibrator, 1 MHz, 100 KHz,

25 KHz up to VHF only £13-80
Each hitinciudes ALL parts, 137 x 3” x 57 case,
printed circuit, battery, screws, etc, instructlons,
postage and money back assurance.

Help yourself, SEND TODAY

CAMBRIDGE KITS
45 (PV) Oid Schooi Lane, Miiton, Cambridge

SUPERB INSTRUMENTS CASES by
Bazelli, manufactured from heavy duty
PVC faced steel. Hundreds of people
and industrial users are choosing the
cases they require from our vast
range, competitive prices start at a
low 82p. Examples: width, depth,
height, 8in x 5in x 3in, £1- 70 10in x
6in x 3in £2-42. 10in x 8in x 3in £3-02.
12in x 10in x 3in £3-96. 8in x 4in x 4in
£1-98. 10in x 6in x 4in £2-97. 12in x
8in x 4in £3-96. 7in x Tin x 5in £2-91.
8in x 10in x 6in £3-96. 12in x 8in x 7in
£4-40. 12in x 12in x 7in £4-84. Plus 85p
carriage and 8% VAT. Over 400 models
to choose from. Prompt despatch. Free
literature (stamp would be appre-
ciated). Bazelli, Dept No. 25, St.
Wilfrid’s, Foundry Lane, Halton, Lan-
caster LA2 6LT.

Musical
Miracles!

®

by Dewtron

Build your own synthesiser or musjcal effects
using zome of the huge range of DEWTRON
modules. Or build fuzz or waa-waa at budget
prices using special kits.

8end 25p for Catalogue from—

D.E.W. Ltd., 254 Ringwood Road, Ferndown
Dorset BH22 9AR.

DO -IT - YOURSELF LOUDSPEAKERS
for hi-fi are our speciality. Full range
of components and accessories in-
cluding chassis speakers, crossovers,
sound absorbent, grille fabrics etc.,
always available, We stock the
fabulous value Helme speaker kits
complete with full and easy instruc-
tions, also Peerless and Wharfdale
kits. Just about the lowest prices
anywhere! Send 8!;p stamp for bar-
gain list to: Audioscan, Dept. PW-877,
4 Princes Square, Harrogate, North
Yorkshire.

MAKE YOUR OWN
b PRINTED CIRCUITS

«m

Professional Finish

RUB-ON TRANSFERS—STARTER PACK £1°30
(5 sheets, lines, pads,’i.c. pads), SPARE SHEETS
27p. FERRIC CHLORIDE—IIb bags 70p (P. & P.
30p)*. LOW-COST 1.C. MOUNTING—I00
Soldercon sockets 65p. 7 or 8 hole plastic
supports 6p/pair. TRANSISTOR TESTER—Easy
to use. Indicates gain. Identifies NPN or PNP.
Cannot damage transistor €7 (P. & P. 30p)*.
S.A.E. lists and samples (P. & P. I5p/order
except *).

P.K.6. Eloctronios Daroyerss vea set
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ENAMELLED COPPER WIRE
swg 11b 8oz 402 202
1-2¢ . -5

14-19 20 6
20-29 2:45 188 ‘82 -59
2:68 170 g ] ]

2-8% 19 1-04 ‘78
inclusive of p&p and VAT,
SAE brings Catalogue of copper and resistance
wires in all coverings.
THE SCIENTIFIC WIRE COMPANY
PO Box 39, London E4 9BW

Reg. Office: 22 Coningsby Gardens,

" RECHARGEABLE BATTERIES. ‘AA
pencell (HP7) £1:26; Sub ‘C’ £1:29; ‘C’
(dP11) £2-38; ‘D’ (HP2) £2-92; PP3
£4-98. Matching chargers £5-91 each
except PP3 charger £4-99. Charging
holders for 2, 3, 4, 5 or 6 pencells 35p
‘C’ and ‘D’ holders, 4 cell only 50p.
Prices include VAT. Add 10% post
package and insurance orders under
£20. 5% over £20. SAE for full details
glus 50p for ‘Nickel Cadmium Power’
ooklet, Mail Orders to SANDWELL
PLANT LTD., 201 Monmouth Drive,
Sutton Coldfield, West Midlands. Tel:
021-354 9764. Callers to T.L.C., 32 Craven
Street, Charing Cross, London WC2

H. M. ELECTRONICS

27%a FULWOOD ROAD, BROOMHILL,
SHEFFIELD 814, 38D.

BEC CABINETS (illus’d)

DRY TRANSFER LETTERING R I

METAL CASES
Send18p for teaflets (Refundable) h L
Trade enquiries invited

PRINTED CIRCUITS
and HARDWARE

Readily avallable supplies of Con-
structore’ hardware, Aluminium sheet
and sections. Printed circuit boards,
top quality for individual designs.
Prompt service. Send 15p fur catalogue.

Ramar Constructor Services,
Masons Road, Stratford on Avon,
Warwicks. Tel. 4879

TREASURE TRACER

I I Metal Locator
ki @ Varicao tuning
| @ Britain’s best selling metal
§ | locator kit; 4,000 sold
—-4, @ Welghs oniy 220z. Fitted with
_zl znmiay shleld.

# Prebulit search coll assembl

® and D
# Knocks down to only 17in.

iy
<y il Thoroughly professional finis
| | @ As seen on BBCY and BBC2 TV
'||.I @ You only need soldering iron,
} screwdriver, pllers and snips
Five transistor circult
Send stamped, addressed
envelope for leaflet

Compiats £44.75 suin s tested £19:75
Posl £1-00 +£1- 1B VAT  Post £1- 90+ £1- 38 VAT
MIMIKITS ELECTRONICS,

a CLEVELAND ROAD,
LONDOM, E18 1AN (Mall order onky)

ALARM BUZZERS 3-12 VOLT

Solid State Type AB1

MORSE PRACTICE OSCILLATORS

Built-in Key Type M.P.O. 2:00 e

MINIATURE PLUG-IN RELAYS (VARLEY)

12 or 24 v, d.c. 4p, c/o, dust covers 40p ea

SPECIAL OFFER: 3 Relays for £1-80

V:T Inclusive prices—please add 20p per Item

p&p.

BB SUPPLIES (Dept. D), §7 Westciift Road,
Ramsgate, Kent, CT11 NP

£1:00 ea

OUTSTANDING HIFI FM TUNER,
comprises 7 transistor superhet design
with Varicap tuning, AFC. Latest sili-
con circuitry, full coverage 88-102 MHz.
Supplied built and tested with metal
front, panel and instruction sheet.
Only £9-95 plus 30p P&P. Greggr Elec-
tronics, 86 Parchmore Road, Thorn-
ton Heath, Surrey.

L

S FREE CATALOGUE BY RETURN

| FOR BY RETURN DELIVERY
{sse PHONE OXFORD
B sayrEr ©- 086549791
=
T = ORWRITE TO
DLAL GRVE 0T "“;H
= T SINTEL
Ll P.O. BOX T5F
fedie 209 y Road

¥
QXFORD

AERIAL WIRE. High quality p.v.c.
covered multi-strand copper. 50ft, 85
§15p): 75ft, £1-28 (l?); 100ft, £l-6";
23p); 150ft, £2:51 (34p); 200ft, £3-36
(39p); 250ft, £4-19 (46p); 300ft, £4-97
(48p); P&P in brackets. A.1 Radio
Components, 19 The Borough, Canter-
bury, Kent CT1 2DR.

HIGH QUALITY TEST
OSCILLATOR for AUDIO
and LF. APPLICATIONS

REF, AO113
Range 10hz-100Khz in 4 switched
positions. Output -01v, ‘1v, 1v + Atten-
uator. Sine-square. Rise time 1uS.
Distortion below -02%. Powered by 9v
battery or regulated P.S.V

PRICED AT ONLY £22-00.
(Kit £17-50). (plus UK tax 8%
P.P. & insurance £1).

Also THD analyser. MVMT. F.M. sig
gen. Reg'd P.S. Units.
SAE for further info to

TELERADIO ELECTRONICS

325 Fore St., Edmonton,
London. N9. 01-807 3719

CIRCOSOL. Solder-Through Coating
prevents oxidation and fingerprint
formation on printed circuit boards.
Greatly eases ‘soldering in’ com-
ponents by increasing “wetability”.
Gives a lasting professional finish. 99p
per pack/P&P 20p. Audio Services,
13, Hale St, Warrington. WA2 7BU.

ARMATURE & COIL WINDING
ENAMELLED COPPER WIRE
Only top quality materlals supplled.
All orders dispatched within 24 hrs.

8.W.G 11b reel 11breet
10 to 19 £2°95 £1-60
20to 29 £3-18 £1:30
30 to 34 £3-45 £1-9%0
35 to 40 £3-65 £2:18

All prices are Inclusive of P, & P, in U.K,

COPPER SUPPLIES, 102 Parrswood Road,
Withington, Manchester 20. Tel: 081-445 8753

o

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Wireless for ..................

insertions. | enclose Cheque/P.O. for £........ccoeirueennnns
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless)

Send lo: Classifled Advertisement Manager
PRACTICAL WIRELESS,

GMG, Classified Advertisement Dept., Rm, 2337,
King’s Reach Tower, Stamford Street,
London SE1 LS

Rate
17p per word, minimum 12 words, Box No, 40p extra.

d office: King’s Reach Yower, Stamford Street, London SE1 9LS

Telephone 01-281 5848
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Computer parts for hobby,

O‘\RON /O experimentlal,educational

and professional use.

FRESH STOCKS OF THE POPULAR CLARE-PENDAR
ASCIl KEYBOARD TYPE KB6 NOW TO HAND

ASCll-Coded TTL-compatible 4-bank alphanumeric keyboards with ROM

encoder chip, strobed output, two-key rollover and debounce. Standard 7-bit

ASCIt code {no parity) Supplied complete with circuit diagrams and code chart

SPECIFICATIONS

Power Supply: +SVDC +/- 5% 150mA; —12VDC +/-10% I0mA. Output

Logic Levels: Data Bits | through 7-0v 'O 45V; 2-6v '‘|"" 5:25V. Fon Out

One standard TTL load. Strobe: 2-6y **1*' 525V, Ov **O" 46V. Fan Out: 10 standard
TTL loads. Strobe signal delay 10 milliseconds nominal to allow data to stabilise.

KB6: 56-station standard Teletype layout, AS RECOMMENDED FOR PRACTICAL

WIRELESS VIDEO-WRITER PROJECT. Price £39°50 + £1 P&P + 8% VAT (send

£43:74), NEW ARRIVALS

FABULOUS NEW 9-STATION CRT DISPLAY KEYBOARDS. 8-bit ASCII
code, upper and lower case output PLUS separate numeric pad. 'TTL Logic. Delayed

strobe signal and two-key rollover feature. Mounted in attractive box, overall di-
mensions 204 X 72 X 33" Price £65-00 + £3 carriage + 8% VAT (send £73-44),
BCD-CODED 54-STATION KEYBOARD, brand new, upper and lower case
outputs. Mounted on double PCB and set in attractive panel incorporating § indicator
lamps and on/off switch. Dimensions 154 x 5§ x 24”. Price £39:50 + £2 P&P + 8%,
VAT (send £44-82). Also available. A few only of the above model WITHOUT EN-
CODING OR PANEL. Price £25-00 + £1-50 P&P + 8% VAT (send £28-62).
18-KEY CALCULATOR KEYBOARDS (0-9. CK + xX — ). Make/break
switches maunted on PCB. Overall dimensions 150 x 110 X 40mm. Price £4 plus
50p P&P 4 VAT (Send £4 -86p).

JUST RECEIVED — SPECIAL PURCHASE OF

DATA DYNAMICS MODEL 390 TELETYPE

TERMINALS IN BRAND NEW CONDITION.
TERMINALS — LARGE STOCKS AVAILABLE, ASR33 Teletype from £625:00.
KSR33 Teletype from £425-00. ASRIS Teletype from £750-00. I1BM731/0 Golfball
Typewriter from £275 00, SPECIAL OFFER
Cossor DIDS 401.2A Visual Display Units. 13 lines X 80 characters (84 % 43" screen
64 character repertoire with detachable ASCIl keyboard (Control device required).

ERE LA S s
Bargain Price: £145:00. Also available Cossor DIDS 402.2A, as above but incor-
ELEcTRoNIc BROKERS LTD porating control fogic. Price £295 00,
. FOR IBM 360 USERS. Sanders 720 Data Display System consisting of six VDUs.
control unit and communications buHer. Complete with connecting cables and tech-
49 53 Pancra Ro nical documentation. Price £2,750-00,
MINIATURE MATRIX_ PROGRAMME BOARDS: Brand new X-Y Matrix
3 boards, with 3mm grating. 3 X {0 positions (}3” x 1”) £4-00. P&P 40p.
London NW'I MAGNETIC TAPES. Manufacturers surplus stocks. brand new in original sealed
packing. $” X 2400’ £4-00 per reel. P&P extra.
NAB-centre metal 1” tape spools 101" dia. in plastic canister. Min, order quantity
Te|.01_837 778" 5for €6 25 + £2-50 P&P - 89 VAT (Send £9 45)
. .

J. BIRKETT COMPLETE digital clock Rits

\,\
_ ~ \/EAL TEAK CASE

_—

Radio Component Suppliers -
25 The Strait, Lincoln LN2 1JF  Tel: 20767

500YD.REEL OF PYC |14 STRAND 0048 CABLE ac £3.

I0 MULTI-TURN TRIMPOT assorted values for 60p.

20 VARI-CAP DIODES untested for 45p

AUDIBLE ALARM SYSTEM with transistorand1.C. 12 voltat 75p.
100 MULLARD C280 CAPACITORS assorted for 57p.

VARIABLE CAPACITORS DIRECT DRIVE 1504200 P.F. at 55p,
125 + 125 P.F. @ 55p, 180 + 180 P.F. @ 60p, 500 + 5CO P.F. @ é0p,

ACArm £10-65 G

ALARM £13-43 +£\4'-\o17-

@ : y

200 +200 +25 + 25 PF. @ 53p. WITH SLOW MOTION DRIVE “DELTA" ; INCLUDING P & P

300 + 100 P.F. @ 45p, 300 + 300 P.F. @ 55p, 500 + 500 + 17 + |7 P.F. R o T ool (e

@ 45p, 205 P.F. SOLID DILECTRIC TYPE @ 33p, SPECIAL 250 + W2 TS L AL A (S A AP 3 Janainsfpiualitbiclocks
FEATURES: 4 Red j inch high LEDS. 12 hour display with AM/PM

250 4 20 4 20 + 20 P.F. @ 75p. indication Power failure indicated by flashing display.

COMPRESSION TRIMMERS |0 P.F., 30P.F., 50 P.F., I0COP.F. all @ 6p Precise accuracy from mains frequency. Beautiful Burma

MULLARD SEMI-AIRSPACED TYPE 20 P.F,, 60 P.F. bath @ 8p. Teak case or stylish Perspex (State first & second colour

TUBULAR TRIMMERS 3 P.F. @ 5p, 6 P.F. @ 5p, 8 P.F. @ 8p, 12 P.F. Ehoice: Wh'ite. R|e:, BIuTe. Gkr::en. BI:;:k;.) 1+ Modue KR

b ) :Complete kit including Teal ase £11- incl, Module Ki

glsJPLLARD SPECIAL NUT FIXING TUBULAR TRIMMER I8 :::R;LARM excluding case £9:00 incl.

P.F. @ 15p. Pulsed alarm tone. Tilt operated 'Snooze'’ period. Auto-

6TO | FRICTION SLOW MOTION DRIVES @ 55p. EXTRAS: matlc brightness control. Simple setting.

MINIATURE SILICON DIODES assorted P.I.V's 100 for 57p. ALARM: Complete kit including Teak case £14-50 Incl. Module Kit

PRE-SET BUTTERFLY VARIABLE CAPACITORS SPINDLES excluding case £12-50 inct.

EASILY EXTENDED 25 x 25 P.F. @ 50p, 25 X 25 P.F. Wide spaced @ PERSPEX

55p, 38 x 38 P.F. @ 60p, 38 x 38 P.F. Wide spaced @ 65p. CASES: 50p LESS than Teak.

F.M. TUNER FRONT END with FET R.F. stage with circuit and :

details for conversion from 88 to 108 MHZ to Aircraft band or 144 MHZ READY Extra £2.00 e e, (it 5 e ke

@‘z p|u520p P&P BUILT: xtra on compiete clocks. Ex [1] of .

20 ASSORTED BRANDED 2;0 M.W.ZEN P;ERS for 60p. TIMER

50 BC 107-8-9 TRANSISTORS Untested for 57p. . Counti ds up to Om 59sec. Extra 50p,

10 AMP SCR'S 100PIV @ 25p 400 PIV @ S0p 800PIV @ 40p. FACILITY: SR S LSt BERIDE WA M DkeD

SILICON NPN 4 AMP POWER TRANSISTORS BDI87 @ 4 for £I. ; T A

30 ASSORTED 10XA] CRYSTALS between 5100 to 7900 MHZ @ “ALPHA £11-00 incl.

£1-10p. ) _ Ready Built. Non Alarm. Perspex. 4 digits

VHF DUAL GATE MOS FET LIKE 40673 @ 33p, 4 for £ - 10p. phaﬁphoﬁsc?nlgrfer;‘- l‘s)l high 12 or 24 hour

ELECTROLYTIC CAPACITORS 20 + 20 U.F. 450 V.W. size 24" display. White,_black. blue, red; green.

1” @ 20p, 32 4 32 U.F. 275 V.W . size 27 I” @ 10p, 32 4+ 32 U.F. 350 Discount on orders over 5 clocks or kits. Overseas: Add £2-50 for Airmail.

V.Wi.size 24" + 1”7 @ 20p, 50 4 50 U.F. 275 V.W. size 24" x |1” @ I5p, Send payment with order. SAE for defails,

3300 U.F. 40 V.W. size 24" X 13” @ 50p, 4700 U.F. 63 V.W.size 4 @
13” @ 60p, 10,000 U.F. 10V.W.size2” x 13" @ 15p.

200 ASSORTED , { WATT RESISTORS for 75p. B‘4R (’N

10 SINGLE POLE MAKE GLASS REED RELAYS for 50p. E (PW 1) 6 GOWER RD, SOUTHVIEW HOUSE,

60 ASSORTED WIRE WO UND RESISTORS for 75p. ) ROYSTON, HERTFORDSHIRE
CRYSTALS 10X type 5 MHZ @ 50p, |0XA] type 7 MHZ, 8 MHZ @ 60p. Phone Royston (0763) 43695
50 ACI128 TRANSISTORS branded but untested for 57p.

Practical Wireless, August 1977 313



TRANSISTORS

oy ] ] ] [
'y [ BF178* 28 MPSUO2 58 TIS43 27 2N3011* 30

§ ] AC117 35 | BCI54 20 BF179° 33 | MPSUO05 84 | TIS44 27 [ 2N3053* 16

| AC125® 22 1BCI57 10 | BF180* 33 | MPSUO6 64 | TIS46 40 | 2N3054° 45

AC126® 18 | BC158 12 BF181* 33 | MPSUS2 65 | TIS50 47 | 2N3055° 49

AC127* 18 | BC159 13 BF182* 33 MPSUS5 60 TIS74 47 | 2N3525% 96

ACi28° 18 | BC160® 32 BF183* 33 | MPSUS56 82 | TIS90 24 | 2N3614° 189

33/35, CARDIFF ROAD, WATFORD -HERTS, ENGLAND AC141* 22 | BC167 12 g:}gg: g; gggg.w :g ;szxm ; 1z; msgw 135
AC141° K38 | BC188 12 10 2N3663 32

MAlt!""ORDER-' CALLERS WELCOME. Tel. Wattard 37774 AG142% 20 | BC169C 14 | BF194 10 [ OC26° 95 | ZTX108 10 | 2N3702 11
ACta2k® 38 | BG170 11 | BF195 10 | oc28® 70 | ZTX109 15 | 2N3703 12

ALL DEVICES BRAND NEW, FULL SPEC, AND FULLY GUARANTEED. AC176* 18 { BCi71 11 | BF196 14 | OC29° 70 | ZTX300 14 | 2N3704 11

ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: | AC187* 18 | BC172 11 BF197 15 | OC35° 70 | ZTx301 14 § 2N3705 12
CASH/CHEQUE/P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT | AC183° 19 | BC177° 18 BF198 15 | OC36® S8 | ZTX302 19 1 2N3708 19

AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED Aoy e |B&i7es 18 | BF20 37 [ 0Cats 17 | zTxaes 22 § 2nator 11
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 25p* TO ALL ACY18 28 | BC179° 18 BF224A 15 | OC42* 17 | 2TX304 24 § 2N3708 92
ORDERS UNDER £10-00. OVERSEAS ORDERS POSTAGE AT COST, ACY19 25 | BC182 10 | BF244B 34 | OCas* 25 | ZTX311 15 | 2N3709 12
AIR/SURFACE, | ACY20 24 | BG1s2L 12 | BF2s6* 34 { OCas5* 17 | ZTX314 24 } 2N3710 92

ACY21 29 | BC183 10 BF257° 34 OC46* 35 | ZTX341 20 2N3T11 92
v AT Exportorders no VAT, Applicable to U.K. Customers only. Unless ACY22 18 | BCi83L 11 BF258* 38 | OC70* 25 | ZTX500 17 § 2N3771° 184
stated otherwlse, all prices are exclusive of VAT. Please add 8% | ACY28 21 BC184 11 BF259* 48 | OC71* 23 | ZTX501 15 | 2N3772° 175
to devices marked *. To th t add 12 %. ACY39 78 | BC184L 12 BF594 30 ocres 27 ZTX502 19 2N3773° 275
We stock many more items. It pays to visit us, We are situated behind Wattord | ACY40 24 | BCi80 22 BF595 28 | OC77* 56 | ZTXS503 19 | 2N3819% 22
Football Ground. Nearest Underground/Br. Rail Statlon: Watford High Street. | ACY44 39 | BC187° 28 BFR39 25 | OC79* 58 | ZTXS04 51 | 2N3820 44

Open Monday to Saturday. Ample Free Car Parking space avaliable. D149® 48 | BC212 12 BFR40 25 | OC81* 24 | ZTX531 28 | 2N3823° 49
e At |Sckh B | BRR R\ Sdb- ) fhew o | w8
POLYESTER CAPACITORS: Axlsal iead type. (Values are In 4f). ADfe2° 36 | BC213 11 | B 897% 2N3866° g0
400V : 0.001, 0-0015, 0-0022, 0-0033 8p; 0-0047, 0-0088, 0-01, 0-015, 0-018 9p; 0-022, } AFH4> 20 BC213L 13 arﬁg: o 0C82D* g: 2N898° 39 | 2N3003 1§
0-033, 10p; 0-047, 0-068, 14p; 0-1, 15p; 0-15 022, 22p; 033, 0-47 39p; 0-68 45p. AFi18® 20 | BC214 14 | BF 0ocs3 2NBo9* 45 | 2N3904 48

1-528p; 2-2 32p; 4-7 36p. AF110: ©
101349 0°4T43p: 10, B5p. | AFITY 23| gxian® qp | mEXsst 40 | gciz3: s1s | anroe: 19 2N4037* 38

POLYESTER RADIAL LEAD (Values In uf). 250V: FEED THROUGH | AF121¢ 39 | BG4412 37
0-01, 0-015 6p; 0-022, 0-027 Tp; 0-033, 0-047, 0-068, 0-1 8p; 0-15 | CAPACITORS AF124¢ 30 | BGeS1T 47 B:ig}: "21‘ 88‘?: ‘:g 2No:o: §7 2:4‘43019 13
12p;0-22,0-33 14p; 0-4716p; 0-68 20p; 1-0 24p; 1-5 27p; 2:231p. | 1000pF/350V  Bp | AF125% 30 BC462° 37 | B oc1‘ Pk 2N918 4 | 2N4289 24

160V : 0-039, 0-15, 0-22 1tp; 0-33,0-47 19p; 0-68, 1-0 22
DUBILIER: 1000V :0-01, 0-015 16p; 0-022 18p; 0-047 18

AF126* 30 | BC547 20 g;;((gg' §: oc1;$: 4 2N028: 3; 2N485? 35
. BC548 20 B 2N93 2N487T1 34
ELEGTROLYTIC CAPACITORS: Axlal load type (Values are In uF). AF127° 30

T Y L. C o0y 120 83V 0:47, 1:0. 1.5, 2.2, 2.5, 3.3, ) o6 8 10, | AFisee 4o | BCS4SC 20 | BEX8TZ 23 | OC2017 128 | ongsti 81 | 2N 12

3, 4
1 ¥ g 557
15, 22, 9p; 47, 32, 50, 12p; 63, 100, 27p; 50V : 1-0, Tp; 50, 100, 220, 25p; 470, Sop; | AF178* 170 BC. . -
‘620 q . . . i g 2 o BCY30* 55 BFY50* 17 | O0C203 150 | 2N1132* 23
1000, 62p; 2200, 68p; 40V : 22, 9p; 100, 12p; 3300, 62p; ISV: 10, 33, 7p; 330, 470, 50p; AF178* 70 85 | BFYst® 17 | OCzoss 150 | 2N1302® 25 | 2N5178 12
2

. ; ; BCY32* 00
1000, 49p; 25V < 10, 23, 47, 6p; 80, 100, 160, 8p; 220, 250, 13p; 470, 640, 25p; 1000, 27p; | AF1807 70 = o o = A 2
1500" 30p: 2200, 34p; 3300, 52p; 4700, S4p; 16V : 10, 40, 47, 68, Tp; 100, 125,8p 470, 16p; | AFI81s 48 aer E AR H R o (P Ph e I
B s o g T L e i o e e | AL 8 | Sy | Bl 8 | TPC W | i s &
“A' {staoouE-JR-'zo‘on'zooogk : , 94p; 40V: 2500, 65p; 25V : " | AF23g* 37 | BQYSS: 204 BSY20* 85 | TIP30 52 | 2N1306° 37 { 2N6457 35
p; 16V : 4500 38p; 40V : p. ASyaee o |BCYSS: 18 | BSYIS 25 TiPdoa s6 | aNidors 37 | 2Nsdss 3
TANTALUM BEAD CAPACITOR LR OEATE e a3, || S & BCYr. 2 | BSvesa 18 e 3¢ | anias % g#g:g: -
gsL:Fo;gF.‘o;z%g-gg.VO-f,soigB.zai;). [y IETy 0-25W Log & 0-5W BCiore @ | BCyre 15 | BUIS 168 | TiPSie 52 | anteTie 150§ oNsTT7 56
“2uF, 33,47, 6-8. 25V 1-5, 10. 20V : . ESS67 48 | TIP31A® 54
1-54F 13p each. 10V: 224F, 33, 6V: ;KQHKQ(UN-ONLY) Singlegang 24p | BC10s* 9 SB}'ms- ] MDB00! * ;IPa:B' 58 521%1?‘23 33‘3‘20,23 :;
224F, 47, 68, 3V : 1004F 20 each. SKO-ZMD sIn0le 0000 b witch 305 | ESI%8L 12 | BDI23: 98 158 | TIP3IC* 68 [ 2N2180° 80 | 40313* 11«
= BD124* 105 | MJdoo® 90 | TiP32® 60 | 2N2217° 40 . g
‘n‘ﬂ’:\l’..ﬁ\oﬁo;:LMo%zAPo_ACl'l‘;Qol“SF SKQ_2MQ dual pang stereo ___80p | BC108* 9 | BDq3t* 36 | MJ4ST* 160 | TIP32A* 83 | 2N2218A~25 a2
: -09 , 0-00S, AL 5p SLIDER POTENTIOMETERS BC109B" 12 § gp3pe 33 | MJ2055%120 | TIP32B" 80 | 2N2210A"24 | 40326* 42
0-015, 0-02, 0,3.0-04. 0-05, 058""‘50 0-25W log and lInear values 60mm BC109C® 12 | gp133+ e0 | MJE340* 45 | TIP32C* 83 | 2N2220A°28 | 40327 48
0-1uF,0-15,0-27p. 50V :0-47xF 10p ?gé;asgga(&sg\m? gang ggo ggm gg BD135 45 | MJE370® 68 | TIP33* 95 | 2N2221A"21 | 40347* 85
g ual gang P BD13s 40 | MJE371* 80 | TIP33A® 95 | 2N2222* 21 .
RCE&‘;%!EDE?OPQDCFITORS S0 3p Self-Stick graduated Alum. Bezels 20p gg”: g: BD137 42 | MJES520* 65 | TIP33B*112 | 2N2303° 250 283;3. :g
TR o o v 3 | PESETPOTENTOWENTRE T, | 8EHT R\ 8B 41 | W | ENThE ) BadT B |8
. -2 nl. Vert. orlz. 8p . .
POLYSTYRENE CAPS. Full range | 0-25W 1000-3-3MQ Horlz.} arger 100 | BCI!8 15 | BD140 57 | MJE30S5°62 | TIP34A*11S | 2N2484> 30 | 40411* 295
6p each. 0-25W 2500 —4-7TMQ Vert. 10p | BC119 25 | BD142 53 MPF102 368 | TIP34B*140 | 2N2614 54 | 40412* 42
BC135 13 | BD144 160 | MPF103 36 | TIP35* 219 | 2N2646* 52 | 40476 170
JACKSONS VARIABLE CAPS. RESISTORS-Erie make 5% carbon | BE130 13 | BDI4SL 28 MR B || Sk (s R 3 H
Dlelectric Dial Drive 4103 Miniature High Stabllity, Low Nolse . - ae . 40595 98
- o o High Stabllity, Low Moise | 5Crao» 34 | BDY60? 128 | MPE10S 50 | TiPseAzade | aNoooe: 10 | 40803> 62
100/300pF 12?" 6:1/36:1 520p | L osw 2204 TM Eod 15p 1 RC142* 24 | BDY61* 147 | MPF107 50 | TIP41A® 66 | 2N2007° 20 | 40636* 119
500pF 125p | 0-1-365pF 268p | 0-25W 2204 TN Es2 20" 18 BC143* 24 | BF11s® 22 | MPSADs 32 | TiP41B* 73 | 2N2007A%22 | 40673 55
DILEMIN 00 2 365pF 275p [ 0.5W 2204 TMEIZ 20 1P BC147 7| BF1sa* 22 | MPSAQ8 32 | TiP42A* 78 | 2N2026G 10
300pF/5000F 185p } 00 208/176 285p | 1V 2- aama® 4 BC148 7 | BF1S6* 29 | MPSAS5 30 | TIP42B° 82 | 2N20260 @ | Matched
4832/2K 2 speed| .. . with slow | 2% Metal Film 1001 ] BC149 9 | BF173* 25 | MPSAS6 30 | TIP2955* 69 | 2N2926R 8 | Pair
Drive Unit complete | motion drive 3% | HEAT DENCO COILS BG153 25 | BF177 28 | MPSA70 34 | TIP30s5* 56 | 2N2026Y 8 | 10p sxtra
coupling 350p* 25; 50pF 135p* | SINKS* RualLPLérr.‘»{o;e %’ TTL 74% 74155 76 | 4019AE 80 ) LINEARIC'S MC1310P
Drum 54mm  30p°| 100, 150pF 195p* | TOS2 o | R0t B R on Taise 0 | o20aE 125 | 78LB2AWCH 49p | MEISIOPQ 150
6:1 Ball Drive . L' 3x310pF 428p | TOS5 9p 1.5 Green 85p 7400 14 { T4T4 38| 74157 95 4021AE 105 | 709C 14 pin 30p MC1458P*  90p
4511/DAF 107p* | 00-3x25pF 3869 | 1518 8p | 'T' Type (Tr. tuning) 7401 14| 7475 3: 74159 225 W022AE 95 710* 46p | MC1498 101p
S N g | CRYSTALS Toss  22p | Rng. 1-5 B, Y. R o lias S| 18 | fozsae 20 4 BRI e M C o Chito
-3, 4:7, 68, 10, 12, 18, o
22,33, 47, 50, 68, 75, 82, | 100KHz e ;026 ::" BOA Valva Base 23p | 7404 20| 7480 Psilizaiee “: 4024AE 85| 748C 30p | MKS0253* 55;':
85, 100, 120, 150, 200, | JMHz anpino ? | RDT2 asp | 7408 P Bt 1103 113 | ozsaE 19 )75 MK50326* 775p
250 9p each. 3.2768 :mp Special for RFC 5 chokes  84p 7484 95 [ 74165 120 | $D26AE 185 MM2112N* 350p
300, 330, 360, 390, 600 & p | TDA2020 102p | RFC 708mH)  s0p | 7407 44 7 (E3S0 S
820pF 16p each. Holder HCSU 185 | [n2ulation kit | IFT 13/14/15/16/17 79p | 1408 22 | 7488 928 | 74166 161 | 402148 20 NESIBA  218p
1000, 22000F_20p each- | Ly ERE AM Micaplus | 1FTf8/i-hordes 9% | 1400 224U 5o | TH92 396 | doceme 100 NEssss e | 418
CERAMICTRINMER | St sorncipe | TOST0i0er (M sen  Jen |1l Z5[70 o lren b lamone | AVI D | newo i
f?'::‘.‘s';l;o?ss,gs . | Gnit 443p | PlasticTrns5p | MW/LW 5FR___ 96p mg 2 m; B m;; ‘;: 4033AE 145 | A v.3.3500% 720p | NESE1- ,’;5:
Praf, CREDIB Wi (el i DIL |Terminals® | 7414 74| 7493 40| 74178 120 4034AE 195 | v 5 3507+ g10p | NESS2B®  393p
— as‘fgnf'fnlrehs?e"d EARPHONES |Sockets* [scrow type | 7418 35| 7404 85 | 74177 118 4040AE 110 | CA3011*  82p | NEBSSA® 178p
MINIATURE TYPE: |2’ | Magnetic  lLow porow wpe | 1417 3w f7ees 7374180 108 | 4042AE 85 CAOL4T 137p | NESAT 1w
2-5-6pF; 3-10pF; S-DEC Tespe | 2:5mm  {8plprofile | Ut RO | 7420 18} 7408 62| 74181 208 4043AE 100 | CA3018 72p | NESBTV®  182p
3-30pF; 1040pF _ 22p | T.DEC 300p® | 3:5mm  18p|(Texas) iYellow 21p | 7001 29 | 7497 262 «044AE 95 | CA3020  170p | RAM2102-2 250p

5-25pF; 60pF; 88pF 30p | U-DEC ‘A’ 375p* | Crystal 33p[8pin  10p
COMPRESSION | U-DEC 3 — anin 2o S AT (7423 ae 14104148

. 16 DIL Aaaptor as 7 74105 4
3-40pF; 8-80pF 22p 170p* | & Smoke 24pin  30p|Polorised 7428 38| 74107 33

20-140pF; 50-200pF 33p 28pin  45p|PP3
100-500pF 1250pF  38p TO5 Adaptor 16p® | Detector P P 6p | 7427 38 | 74100 684

ROM2513* 758,
4045AE 145 | CA3023 170 »
oAE 135 | CA3028A+ 102p | $G3402*  288p

SN72733  128p
404TAE 99 | CA3038 180D | 5N78003  240p
4048AE 58 | CA3043  190p | SN78013  150p

' CA3048 80p | SN76023 180
100-500pF 12500F __ 38P | 51iqje end s120rgra  |40RIn_30piPP9 10D | 7428 48 {74110 84 4040 AE (10 *
AUDIBLE Warning | lead 9 355p*| SOLDERCON PINSe | 1430 18 174111 78 A O CAsrs 12*7:2 SNTois 315
Devices 12V 135p* | 1mm plug 5p° | Socket 20p* Pl 74118 & 0

P*10050p; — 10003505 | 7433 43 | 74118 118 403SAE 134 | CA3080  80p [ SN76227  175p

1]
«OS8AE 135 | CA3081  190p | TAAB21A  238p
(OGOAE 115 | CA089E  210p | TAABSIA 188p
4087AE 380 | CA3090AQ 420p
A00EAE 22| ca3t2aE - 2000 | TAASSO 3009
CA3130* e4p | JAD10O  150p
4089BE 22 | wiaitip ": TAD110  170p
4070BE 60 TBA120S  90p

TRANSFORMERS* (Mains Prim.220-240V)] PW PROJECTS 7438 3374121 34
6.0-6V  100mA  90p 15-0-15V 1A 245p.+ [Easibulld Organ, General Coverage | 7440 17174122 89
ey Yol a5m 18-0-18V 1A 275p+ |Recelver, Chromachase, Smoke Sensor | 1441 7474123 13
12-0-12V 100mA  98p 30-0-30V 1A 285p+ |Alarm, Reverb Amp, Metal Detector, | 7443

-0-15V 100mA 185 .
:)ag 0§12\;‘>15r5'mA ‘“: 6-0-6V 1-5A 345p+|20W Amplifier, 24 hrs. Digital Clock, | 7444 122 | 74128 89

LM300H 170

by 280mA 1508 o-u;o-wvt-s;x79 Radio 2 Tuner, TV Games and Kit for | 7445 #4 174132 75 4mAE 23 [ NSER T300 | TBAS«0Q 2209
12 012V 0-5A  240p+ P+ Rifle attachment. 7446 118 {3004 T2 ‘g;g‘\g 231 (M08 140p | TBASS0Q 335p
15-0-15V 0-5A 220p+ 9-0-9V 2A 270p+|Send SAE plus Sp per list. 44T 82 30440 318 4010AE 1531 LMats  195p | TBAS4IBXI 220p
20-0-20V 6VA  220p+  30- 25-20-0-20- 7448 80 | 74143 31a 4TTAE 80| M3ro  395p | TBAGAIBI1 225p
24TV OSA Tt 2330 2A 49Tt [PW RHYTHM GENERATOR 450 T | 14 34 wstAE 22| LMo alp|TBASSI  170p
012 0-12V 1A 245p+ LT;;o in O/P:‘rr We are the sole suppllers of the ;::; :; 74145 90 do2AE 23 (vEEn i :_gAaoos "Op
30-24-20-15-12-0 1A . 4 y 74141 275 AB10S  105p
Mol tonpings 360p+ 1-2K, Sec. 3202 54p complete kit including the 3 re-designed (SILAE 175 LM3900 65p

4
circuit boards. PRICES Including VAT | 1ot 17 74148 180 <1GAE 140 | LM390SN  70p | TBAS20 - S0p

30-24-20-15-12-0 MOT Min. O/P Pri. d T 17480 97| 44150 128 « 950p | TBA920Q 350

BAmuiti 1ab  M5p+ 12K, Sec. 802 4zp|COmPlete Kit £44'85. Ready Built Unit | 7a70 32 | st 7o | SAE 32 [ IS0AE 130 et A" Gato | Toazoz0 30
(Please add 48p pip charge to all prices{£34'95 (add £1:20. P. & P. and insur). | 7472 28| 74153 82 | 4017AE 104 | 4528AE 140 | MC724*  175p | ZN414 110p
marked +, above our normai posial charge.)iDemonstration on at our shop. 7473 32 | 74154 150 | 4018 AE 105 | 4585AE 106 L MC1304P  260p | ZN424 130p
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ALUM. BOXES CASES; ’ i "

RISHED, cases; | 1t's herel. .. The “OLYMPIC" TELEVISION GAME
2§x53x13"” 64p NJSF2  275p
4x4x1}”  64p 75/1411D 380p

WATFORD ELECTRONICS

(Continued fromopposite side) | 4x2ixis” 635

4x5{x13” 70p SPEAKERS

4x2}x,2,” 64p aw |
DIODES *BRIDGE SCR's* Sxdxog ;gg g"sw El:p C
AA119  15p | RECTIFIERS | Thyristors Txsx2i”  114p 900 5.57 65p AY-3-8500

AAZ15 15p | (plastlc case) | 1A50V 38p | 8x6x3” 425 ”
AEY1Y  60p [ 1a50v  20p [1A100V  42p | Somres” jesn | Sk25 66P *

BA100 10| 1Al00v 22p | 1A200V  47p | 10x4jx3” 142p | 79x 4" 1%0p £7.20 only
BA102  10p} 1A200V  25p | 1A400V  52p | 12x5x3” 160p | 160 SW
8Y100  24p [ 1A400V  29p | 1A600V  70p | 12¢8x3” 205p 7x4”  205p

BY126  14p | 1A600V  34p | 3A50V  38p for limited period
BY127  14p [ 2A50V  35p | 3A100V  43p | COPPER CLAD BOARDS* ¢ P )
0OA9 9p [ 2A100V  44p | 3A200V 80P | [1pre gingle dble/
OA47 8p | 2A200V  46p | 3A400V 110p 9 e

0AT70 8p | 24400V  53p | 3A600V 120p | 21258 s}g;"' 3!,‘::"

OATS 12p | 4A100V  T2p | SA400V 120p | o

SR I ialmmy | Y e |
P | 4A400V 79, 50

OAS  6p | 4AB00V 1200 | BT106 150p | FERRIC CHLORIDE® #ib bag

gﬁ? :p 6A100V  713p | C106D s5p Anhydrous 65p + 30p p. & p.
5 6A/200V 78p | TIC44 25 : S . . . .
0A200 ,,’; 6ﬁlwov ,'5:; TiCss ‘5: DALO ETCH RESIST This is an easy to build no compromise kit using the very latest
&%1222 :p GA/1600V 99p | 2N4444 191p | PEN® + spare tip 5p Integrated Circuit only just available from the United States. Simply
INotS | e o ces | VEROBOARD® Pricn plug into the U.H.F. Aerial socket of any ‘standard Television
iNdOO1/2*  5p :ﬁ"-g-naiaav 3A400V 113p 01 015 015 Receiver, sit back in your favourite armchair and spend countless
m:go)f/s. 2: oW 9p | 6Ad0OV Hop |, (c%%ner clad)  (plain) hours with the family playing any of the six games available.
INdOOS/T*  Tp | 1:3W 17p ?6‘\:053‘\)/\, :g:s 21 x 5% 438 390 ;2: The central Control Unit provides Game selection with switching
INd148 dp | ARICAPS | 15A400V 200p | 33 X 31" 43 40p  — for Bat size, Angle and Ball speed adjustment. The Bat position,
1544 20p Plat x 5" 48 3 i i
3AM0OV* 180 M¥Am$ 135p ;322%3 g;:p 2 : T 13‘5 137: %: Score reset and Serve controls being remotely connected allowing
3A/400V* 20p '!."B{& 1533'; 40430 99,’: 33 x 177 173p  143p 95p players to be many feet apart. The Unit is mains powered (no ex-
3A/600v* 27p | BB105B  40p | 40669 104p :j“! 11;5 Iﬂszv — Nip pensive batteries to buy) and incorporates the unique “Ventril-
3A/1000V*30p | Nolse Diode | DIAC* o ggg oquist’’ audio system which produces realistic Game sounds from
6A/600V  50p b Z5J 105p | ST2 25p | Pin insertion tool 89p your Televisicn speaker. Also included are instructions to build
S . . T
OPTO ELECTRONICS® the "“Sure Fire” rifle. A simpie design which is made foolproof by
LEDS + Cilp 7 Segment Displays yzggrfefs':igl‘:t“l‘:gfi' the “On Target"” detector incorporated in the electronics, Complete
T:g?‘,’ gﬁr’g 3,’2%]%;2‘592’_‘5{,‘ :ggs 723 TO5  53p 7BLB2AWC 1A 8V 51p kit £27-85 incl. VAT. (P & P insured add 85p). Sure Fire Rifle Kit
TIL220 Red  20p TIL313 -3” C.Cth 125p| TBA625B_95p MC7805 1A5V 135p £9-50 incl, VAT. (Components may be ordered individually). Send
-2” Red 17p TIL321 57 C.An  140p| T03.Can Type MCT8121A 12V 135D SAE for details. (Demonstration on at our shop)
Yellow, Green, = TIL322 -57 C.Cth 140p|1A Y ~ 170p MC78151A 15V 135p . L
Atk et 21pDL704 -3” C.Cth 99p 1A12V 180p FT8N24 1A 24V 140p S EMIITOGGTE
OCP70 40p DLT07 -3 CAnod 89p{ 14 15V Ty e el SWITCHES o ool " ACKIRLUG SIS OCHEYS
o P a
onR2 D et O 1ooPIM30k 150p LM326N +12v  240p | TOGGLE: 24, 250V|SF changeovsr #9p Screened |Plastic| Open | Moulded
PT MAN3640 €. Cath 260p LM323K 625p LM327N +5 —12 260p R spsT 26p[SFST on/off p chrome | body | metal with
ISOLATORS  MINITRON 2075F 240p| MVRS  180p LM317K 20W §.-5A DPDT 350|0PDT 6 tag 78p| 2:5mm  12p 3p 8p break
T2 o oy0sp WL, D el et &0 SPIDPDT Centre off 92p| Homd 130 19oR1 s el fecntacts
TIC114 110p DRIVERS 1A -5V 220p LM317H 5W 1-5A 4 polechangeoverssp) ¢ P MONO  23p 15p | 13p 20p
TICH7 ,up 75491/75492 agpl 1A -12V 220p  +1-2V to 3V 3200 DPDT Biased 115p] STEREC 31p 18p | 15p 24p
T -
INDEX To ADVERT'SERS Electronic Design Assoc. ... ... 255 Partridge Electronics Ltd. ... 299
Electronics Brokers Ltd. ... ... 250,313 P. B. Electronies ... piw 251
Electrovalue ... 254 P. K. G. Electronics - ... 301
Alben Engineering .. 25§ Precision Pettite ... ... 250
:mbu International 236 Fidelity Fastenings ... 252 Radio Book Services ... 3lg
AnttexEIect §°L Radio Components Specialists ... . 303
stro ronics ... .. -
A G2DYM Aerials & Project we .. 310 Radio Exchange Led. ... .. Cov.Il
von & Somerset Constabulary ws 31 R i i 12
Greenweld Electronics 246 amar Construction Services ... I |
G. T. Technical Information Serwce 30 R.S. C. (HI-F) = o 247
Bamber B. Electronics ... 300 R. S. T. Valve Mail. Order ... 307
Barrie Electronics ... -3 304 Radio & TV Components Led. ... 14 289
Baron Electroni o 313 H. A. C. Short-Wave Supplies ... ... 316
e . onicy, -m H. M. Electronics ... 3 Saxon Entertainments i 295
B.B.Supplies .. ... .. .32 Heathkic Led 299 Scientific Wire Co., The ... ... .. 312
Bentley Acoustic Corp. ... ... 248 o 8 A
e A Home Radio 304 Sentinel Supplies ... ... 254
1-Fal T h
g ol . Sintel ... 312
Birk'ett J. RS s 313 Sonic Hi-Fi ... L.272
antcn:‘f;o'Natlonal Radio & Electrogi;:as SR 1. L. P. Electronics Led. ... ... 253 Sonic Sound ... 296
Brewster S & R ! 246 Intercexc . C. S. ... - 276 Southern Valve Co. ... 316
J. Bull (Electrical) Led. ... ... .. 275 s uPEE o =g el
Linear Products .. 304 Swanley Electronics ... 309
Lion House . o ... 308 .
Cambridge Kits ... s 31 London Electronlc Col|ege ape= 301 1 Ia:‘:aoil::itcrt::s :?;
Carnanna C. L3101 Lynx Electronics ... ... 309 © X e
Colomor (P. C. Radlo) 296 Teleradio Electronics ... 312
Copper Supplies ... 3 T. K. Electronics ... 310
Cox Radio (Sussex) Led. 310 Manor Supplies ia 254 Trampus Electronics . 299
C. R. Supply Co. ... o Maplin Electronic Supplies . Cov. IV Tudor Rees (Vintage) Services ... ... 310
Crescent Radio Ltd. ... 252 Marshall, A & Sons ... 300 Watford Electronics ... 314,315
Crofton Electronics ... 250 Minikits Electronics e 312 West London Direct Supplies ... 316
Multicore Solders (BIB HI-FI) ... ... 308 Wilmslow Audio ... 252,
D.E. W. Ltd. . 31 Xeroza Cov. Il
Doram ... 246,248 Newmart Electronics ... 308
Dziubas M. ... ... 276 Newnes-Butterworth ... 276 Z & | Aero Services ... 316
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LONDON W2 5SF
Tel: 727 5641/2/3

Head Office and Warehouse
44A WESTBOURNE GROVE Z I LTD 85 TOTTENHAM COURT ROAD
' L LONDON Wi

Please send all correspondence and Mail-Orders to Head Office

Retail Shop

Tel: 580 8403
Open all day Saturday

AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR)

TYPE U432 U4313 U431s
Sensitivity D.C. 667 o.p.v. 20,000 o.p.v. 20,000 o0.p.v.
Sensitivity A.C. 667 o.p.v. 2,000 0.p.v. 2,000 0.p.v.
D.C. Current 300 sA-6A 60:A-1-5A 50uA-2-5A
A.C. Current  1-5mA-6A 0-6mA-1-5A 0-5mA-2-5A
D.C. Volts 75mV-900V 75mV-600V 75mV-1000V
A.C. Volts 300mV-900V 15V-600V 1V-1000V
Resistance 0-02-3kQ2 1K-1M 300Q2-500kQ2
Capacity — 0-5uF 0-5uF
Accuracy 1% D.C., 1:5% D.C., 2-5% D.C.,,
1:5% A.C. 2-5% A.C. 4% A.C.

Price complete with pressed

steel carrying case and test

leads. £14:50 £17-50 £14:95

TYPES U4313 & U4313 PROVIDED WITH ANTI-PARALLAX MIRROR SCALES

TYPE U4324

Sensitivity: 20,000Q/V D.C.
4,000Q/V A.C.

D.C. Current: 0-06-0-6-60-600mA-3A
A.C. Current 0-3-3-30-300mA-3A
D.C. Voltage: 0-6-1-2-3-12-30-60-120-600-1200V
A.C. Voltage: 3-6-15-60-150-300-600-900V
Resistance: 50002-5-50-500k<2
Accuracy: D.C. 2:5%: A.C. 4% (of F.S.D.)

PRICE complete with test leads and fibreboard -storage case £14-50

Complete with steel carrying case, test
lead, battery and instruction manual £14-50

TYPE U434t

Sensltlvity:
167000/V D.C.,
3300/V A.C.
Ranges:
D.C. current: 008~
0:6-6-60-600mA
A.C. current 0'3-3-30-
300mA
D.C. Voltage: 0:3-1-5
~6-30-60-150-300—
900V
A.C. Voltage: 1-5-7-5—
30-150-300-750V
Resistance: 2-20-
200k1-2M 0
Transistor collector
cut-oft current 60uA
Transistor D.C. cur-
rent gain In two
ranges 10-350
Accuracy: 2:5% D.C.
4-0% A.C.
5% D.C.
current galn
Power supplies: 4-5V

battery
{Eveready 1289)

NO OVERLOAD PROTECTION IS
INCORPORATED IN THESE INSTRU-

MENTS

THE ABOVE PRICES ARE EXCLUSIVE OF VAT (at present 8%) HANDLING AND POSTAGE CHARGES £1-25 PER INSTRUMENT

OUR NEW 1976/1977 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0-30

+ V.AT. £1:52
Solve your cominunica-
tion problems with this
4-Station Transistor Intercom system (1 master and
8 Subs), in robust plastic cabinets for desk or wall
meounting. Calljtalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospitals and Office. Operates
on one 9V battery. Onjoff switch. Volume control
Complete with 3 connecting wires each 661t. and
other accessorles. P.& P. 90p.

MAINS INTERCOM NEW MODEL
No batterien—no wires. Just plug in the mains
for inatant two-way, loud and clear communication.
On off switch and volume conmtrol. Price £33-74
per pair P. & . %0p,

NEW/! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

VAT £1-20

Lateat tranmsistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficiency
in office, shop, workshop. Perfect for ¢ conference”
calls: leaves the user's hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls. On/Off switch, volume. Direct
tape recording model at £1685 + VAT £1-36
P. & P. 75p, 10-day price refund guarantee.
WEST LONDON DIRECT SUPPLIES (PW?7)
189 KENSINGTON HIGH STREET, LONDON, W§

Published on approximately the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon 8treet, London E!
Dunstable, Beda. Sole Agents for Australia and New Zealand— Gordon and Goich (Asia) Ltd.; Bouth Africa—Central News

SOUTHERN VALVE COMPANY

Upper Fioor, 8 Potters Road,
New Barnet, Herts, Tel: 01-440 8841

“QUALITY'' Branded Valves —90 day guarantee.
ALL NEW & BXD VALVES (icl.tax)—many makes.

Large valves 2p extra.
AZ31 80p PCC85 44p PY801 50p
DY86/7 38p PCC88 82p UBF89 47p
DY802 50p PCC89 50p uccess 48p
EB91 18p | PCC189 53p | UCH42 80p
EBCC81 36p PCF80 41p UCHS1 42p
ECC82 36p PCF82 45p UCL82 42p
ECC83 36p PCF86 58p UCLS3 58p
ECC86  40p | PCF200 86p | UF4l %
ECC88 48p | PCF801 50p | UF89 42p
ECH42 80p { PCF802 &7p | UL4l 75p
ECHS1  44p | PCF805 £145 | ULS4 45p
ECHS83 82p PCF808  75p UYss 40p
FCH84 58p | PCF808 2145 | yU2s 72p
ECL80 5% | PCH200 85p | U268 60p
ECL82  48p | pCcL82  40p | Ul9L 60p
ECL83  75p | PCL83  60p | 6/30L2  7bp
ECL86  80p | PCL84 48p | 6BW7 88p

EF80 330 | pCLSs 8F28 8
e | R BE
jtived 360 | pcLse © 60p | 6ve 60p
EFigs  3sy | DCL200 8140 | 6L6 (near 99p
Erile: sy | D300 2325 | equiv KT66)
BESD u: PFL200  73p | 20L1 70p
EL3s  #£1.00 | EL36 7up | 20P4 70p
Eral 7ep | PLSL 50p | 30C1 Alp
ELs4  3gp | BL8IA  Bdp | 30015 70p
EL509 g29.75 | EL82 38p | 30C17  7bp
EM84 sop | PL83 46p | 30C18 #1456
EY51 47p PL84 46p 30F5 50p
Evsyr 1350 | EEXer 90 | Soers) #100
EY500A£1-60 L

EZ40/1 . 563, PL508° £1.1 30L1 asp
EZ80 38p PL509 £2:10 30L15 85p

GY501 g]_.go PL802 £2:10 30P12 85p
G230 78p | PY33 s2p | 30P19 85p
PC86 63p | PY81/3 40p | 30PL1 £1-40
PC88 63p | PY88 50p | 30PL1S £1-00
PC7 70p | PY500 £1.20 | SOPL14 £1-10
PCO00.  49p | PY500A £1.20 | 30PL15  85p
PCCS4  85p | PY800  50p | 30P4MR 90p

We offer return of post service. Post free over
£15-00. Postage: 1st valve 12p, extra valves &p,
Max. 75p. Minimum order 65p. Most types avail-

able, send sae for lists. Discount Prices. All
prices subject to alteration without notice due

to market_fluctuations etc. Telephone enquiries
welcomed, sa= with enquirles PLEASE! C.W.0.
ONLY. No C.0.D. Export enquirles welcomed.
VAT invoices on request. Mall order only.

H A C SHORT-WAVE
AL KITS

WORLD-WIDE RECEPTION

Fanious for over 35 years for Bhort-Wave Equip
ment of quality. “H.A.C.* were the Original
suppliers of S8hort-Wave Receiver Kijts for the
amateur constructor. Special offer ARB valves—
70p each

1977 “DX" RECEIVER

Complete kit—Price £7-20 (incl. p. & p. & V.A.T.).
Customer writes: I think the performance is
astonishing for such an inexpensive and foolproof
kit. I would wholeheartedly recommend this kit
to anyone, however inexperienced. ar an antidote
to TV-itis, and as an entry into a fascinating
hobby™.

This kit is ready to assemble and contains all
genuine short-wave components. drilled chassis,
valve, accessories and full instructions. Full range
of other 8.W. kits, includiog the famous model
“K plus' (illustrated above). All orders despatched
within 7 days. Send now for free deseriptive
catalogue of kits aml components.

Send stamped envelope tor details.

“H.A.C.” SHORT-WAVE PRODUCTS
P.O. Box No. |6, 10 Windmill Lane
Lewes Road, East Grinstead, Sussex

RHI% 3SN

C4A 4AD. Printed in England by Index Printers,
‘Agency Ltd. PRaOTIOAL WIRELESS is sold subject

: tho:hu:l:v:!l'nx conditions, namely t.hM, it ahall not, without the wrltten coneent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade st
‘t:rc e recommended gelung price shown on the cover, excluding Eire where the selling price is subject to V.A.T., and that it shail not be lent, resold, hired out or otherwise dispored
of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever,



RADIO EXCHANGE LTD.

NEW EDU-KIT MAJO

Y 4 Transistor Earpiece
Radio

soldering iron or solder

£9.00 % 2 Volume controls
Total Building Costs

P & P + Ins. £1'10

Y 7 Transistor Loud-
speaker Radio

¥ Signal Tracer MW/LW Y é)%e Transistor Radio
Y Signal lnjector . * ransistor Regenera-
Y Transistor Tester % 3 Transistor Short tive Radio
NPN-PNP Wave Radio v 3 Transistor Regenera-
Y 4 Transistor Push Pull : tive Radio
‘ Amplifier * Electronic Metronome Y Audible Continuity
Y 5 Transistor Push Pull ¢ Electronic Noise Tester .
a e Amoplifier Generator Y Sensitive Pre-Amplifier
& Components include: 24 Resistors Y 21 Capacitors Y 10 Transistors

% 5” X 3” Loudspeaker Y Earpiece ¥ Mica Baseboard 4 3 12-way connectors
Y 2 Slider Switches ¢
Y Ready Wound MW/LW/SW Coils
Y ! Yard of sleeving, etc. Complete kit of parts including construction plans.

Completely Solderless Electronic
Construction Kit. Build these projects without

Batteryless Crystal
Radio

*

I Tuning Condenser Y 3 Knobs

%  Ferrite Rod Y 6% yards of wire

VHF AIR NEW ROAMER TEN

CONVERTER KIT

|

MODEL R.K.3.

MULTIBAND V.H.F. AND A.M. RECEIVER
13 TRANSISTORS AND FIVE DIODES
QUALITY 5” « 3” LOUDSPEAKER st

Build this Converter Kit and
receive the Aircrafl Band by
placing it by the side of a
radio tuned to Medium Wave
or the Long Wave Band and
operating a8 shown in the
instructions supplied free with

LI

WITH Multiband V.H.F. section covering

all parts. Uses a retractable
chrome plated  telescopic Mobiles, Aircraft, T.V. S8ound, Public Service
aerial, Gain Control, V.H.F. Band, Local V.H.F. 8tations, ete. and Multi-

band A.M. section with Airspaced Blow
Motion Drive Tuning Capacitor for easier
and accurate tuning, covering M.W.1, M.W.2,
L.W. Three 8hort Wave Bands, 8.W.1,8.W.2,
$.W.3, & Trawler Baml. Built in Ferrite Rod
Aerial for Medium Wuve, Long Wave and
Trawler Band, etc.. Chrome Plated 7 section Telescopic
Aerial, angled and rotatable for peak Short Wave and
V.H.F. reception. Push Pull output using 600mw
Transistors. Gain, Wave-Change and Tone Controls.
Plus two Slider Switches. Negative 1'eedback circuit
and SPECIAL POWER BOOSTER SOCKET AND
RESISTOR, to virtually double gain if required.
Powered by P.P.9 9 volt battery.

Tuning Capacitor, Transistor,
etc.
All Parts including Case and

£3.95 buass.

P & P and Ins. 60p.

POCKET
FIVE

NOW WITH 37
LOUDSPEAKER =
3 Tuneable wavebands.

M.W., LW, and Trfnvler . = Compiete kit of parts including carrying strap.
Band, 7 stages, 5 trunsistors and  Total Build- Building Ivstructions anl Operating Manuals.
djodes, supersensitive ferrite rod ing Costs

aerial, attractive black and gold case.
Bize 5} X 117 x 33”7 approx.
All Parta including Case and Plans.

£1 3 * 99 Including Post and Packing

Case Enclosure Kit (if required) £1-90 inc. P & P.

£3-60

P&P ~1ns.80p.
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NEW

Everyday
Series
Build this

exciting new
series of designs.

JGTION KITS

~ Multi-Band
Tran-

Belf Contained

ELEGTRONIC CONST

sistors and 3 Diodex Push/Pull

output. 3" Lowlspeaker, Gzin Control. Superb
9 section swivel ratchet and retractable chrome
plated telescopic aerial, V.H.F. Tuniug Capacitor,
Resistors, Capacitors, Transistors, etc. Will receive
T.V. Sound, Public Service Band, Aircraft, V.H.F.
Local Stations, etc. Operates irom a9 Volt PP7
Battery (not supplied with kit).

Coinplete kit of parts includiug construction plans.

£7 P & P and Ins. 90p.
LW, Trawler Band, 3 S8hort Wave Bands.

Receiver Kit. With 57 8" Loudspeaker.

7 Transistors, 8 tuneable wavebands, MW,

L.V.5. 5 Transistors and 2 diodes.

MW/LW. Powered by 4} volt Battery. Ferrite

rod aerial, tuning condenser, volume control, and now
with 3” loudspeaker. Attractive case with red speaker
grille. Size 9” x 51 x2}” approx. All parts including
Case and Plans.

Total Building costs £4 * 30 P & P + Ins. 80p.

E.V. 6. Case and looks as above. 6 Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod uerial,
8” loudspeaker, etc., MW/LW coverage. Push Pull
output.

All parts including Case and Plans.

Total Building eosts £4 . 95 P & P + Ins. 90p.

E.V. 7. Case and looks as above, 7 Transistors and
3 diodes. 8ix wavebands, MW/LW, Trawler Band,
8W1, 8W2, 8W3, powered by 9 volt battery. Push §
Pull -output. Telescopic aerial for short waves. 8"
Loud ker.

Push/Pull cutput stage, Gain Control, and Rotary
Switch. 7 Transistors and 4 Diodes. 6 section
chrome-plated telescopic aerinl, 8”7 Sensitive Ready
Wound Ferrite Rod Aerial. Tuning Capacitor. Resistors,
Capacitors, etc. Operates from a 9 Volt PP7 Battery
(not supplied with kit). Complete kit of parts including
construction plana. £7 .

P & P and Ins. 90p.

All parts including Case and Plans.

Total Building costs £6 . 95 T & P + Inps. 90p.

To RADIO EXCHANGE LTD

EDU-KIT JUNIOR

Completely Sotderless Electronic Comstruction Kit.
projects without SBokdering Iron or 8older.

% Crystal Radio Mediumm s Electronic Metronome.

Build these

Wave Coverage No 9 4 Tramosistor [Push/Pull
Battery necessary. Awplifier,
% Qne Transistor Radio. 4 pirts including Loud-

2 ansi rative 5
* 2 Transistor Regenerative speaker, Earpiece, MW Ferrite

Radio - 3

J 3 Transistor Earpiece Rod Aerial, Capacitors, Re.
Radio Medium  Wave &istors, Transistors, etc.
Coverage. Complete kit of parts includ-

ing construction plans.

£6-55 P&F + Ins. 80p.

% 4 Transistor Medium Wave
Loudspeake: Kadio.
% Electronic Noise (ienerator

61A HIGH STREET, BEDFORD MK40 ISA

Tel: 0234 52367 R
““ALL PRICES INCLUDE VAT  Reg. No. 786372

< Callers side entrance ''Lavells" Shop.

¥ Open 10-1, 2.30-4.30. Mon-Fri. 9-12 8at.

I enclose £

Name .. ..
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ELECTRONIC ORGAN

The only organ you can build in staqes

and tailor to your requirements as you #o
along—and at each stage you'll have a fully
working instrument! We haven t got the
gimmichks {(yet—they're coming soon}, but we
have got the most beautiful sounds—you
won't find them on any oroan less than twice
our pnice. So get our MESS0 series leaflets
now! 65p buys the three available so fa-

This high guality Graghic Equaliser vill enhance even the most
sonhisticated system at a fraction ot the cost of a ready-made
equaliser of equal quality You can get all the parts from us
(except woodwork) incluging drilled and printed metalwork.
Construction details 1n our featlet” 15p.

We stock an excellent range of
tools especially for the elec-
tronics enthusiast. From mtniature
wiring tools to multimeters in-
cluding soldering irons and
desoldering tools, screwdrivers,
cutters, pliers, strippers,
miniature electric drills for
p.c.b.’s, transistor tester etc.
Full details on catalogue pages
167 to 176.

A comoletely selt-conlained pecal
urit. 13-note, 2-octave range,

4 organ stops. [t can be added to
any organ' A really unusual extra
s the bass guitar stop which uses
four envelope shapers to aive a
real bass guitar sound. A must for
the solo guitanist. Full construction
detatls in our calalodue—post the
coupon below now!

Play fascinating games NOW

on your gwn t.v. in your own
living room. The kids will think
it's magic when the scores pop
up on the screen. tay your bets—
—anyone could win—with Maplin's
prices everyone can win,
Complete kit to play four games
only £24 50. Add 35p for copy of
construction details. See our
June newsletter for details of
rifle kit.

Michra,,

POST THIS COUPON NOW FOR YOUR COPY OF OUR CATALDGUE

PRICE 60p

Please rush me a copy of your 216 page catalogue by return of nost.

I enclose B0p, but understand that it | am not completely satisfied t may
return the catalogue to you within 14 days and have my §0p retunded
immediately

NAME




